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Dear Customer,
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Toolkit (http://www.openssl.org/).
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Trade names are trademarks of the owners.
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Before putting the product into operation for
the first time, make sure to read the following

Safety Instructions

Rohde & Schwarz makes every effort to keep the safety standard of its products up to date and to offer
its customers the highest possible degree of safety. Our products and the auxiliary equipment required
for them are designed and tested in accordance with the relevant safety standards. Compliance with
these standards is continuously monitored by our quality assurance system. This product has been
designed and tested in accordance with the EC Certificate of Conformity and has left the manufacturer’s
plant in a condition fully complying with safety standards. To maintain this condition and to ensure safe
operation, observe all instructions and warnings provided in this manual. If you have any questions
regarding these safety instructions, Rohde & Schwarz will be happy to answer them.

Furthermore, it is your responsibility to use the product in an appropriate manner. This product is
designed for use solely in industrial and laboratory environments or in the field and must not be used in
any way that may cause personal injury or property damage. You are responsible if the product is used
for an intention other than its designated purpose or in disregard of the manufacturer's instructions. The
manufacturer shall assume no responsibility for such use of the product.

The product is used for its designated purpose if it is used in accordance with its operating manual and
within its performance limits (see data sheet, documentation, the following safety instructions). Using
the products requires technical skills and knowledge of English. It is therefore essential that the
products be used exclusively by skilled and specialized staff or thoroughly trained personnel with the
required skills. If personal safety gear is required for using Rohde & Schwarz products, this will be
indicated at the appropriate place in the product documentation.

Symbols and safety labels

A 1B kg A —— — ./77 A
i |
Observe Weight Danger of Warning! Ground EIAet(t:(tarr(])tls(t)gfic
operating indication for electric Hot PE terminal Ground terminal sensitive
instructions units >18 kg shock surface devices
| C Wy ppe ~ ~= 0
Supply Standby Direct Alternating D!rectjalternat Device fully protected
voltage indication current current (AC) ing current by double/reinforced
ON/OFF (DC) (DCI/AC) insulation
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Safety Instructions

Observing the safety instructions will help prevent personal injury or damage of any kind caused by
dangerous situations. Therefore, carefully read through and adhere to the following safety instructions
before putting the product into operation. It is also absolutely essential to observe the additional safety
instructions on personal safety that appear in other parts of the documentation. In these safety
instructions, the word "product” refers to all merchandise sold and distributed by Rohde & Schwarz,
including instruments, systems and all accessories.

Tags and their meaning
DANGER This tag indicates a safety hazard with a high potential of risk for the

user that can result in death or serious injuries.

WARNING This tag indicates a safety hazard with a medium potential of risk for the
user that can result in death or serious injuries.

CAUTION This tag indicates a safety hazard with a low potential of risk for the user
that can result in slight or minor injuries.

ATTENTION This tag indicates the possibility of incorrect use that can cause damage

to the product.

NOTE This tag indicates a situation where the user should pay special attention
to operating the product but which does not lead to damage.

Basic safety instructions

The product may be operated only under
the operating conditions and in the
positions specified by the manufacturer. Its
ventilation must not be obstructed during
operation. Unless otherwise specified, the
following requirements apply to

Rohde & Schwarz products:

IP protection 2X, pollution severity 2,
overvoltage category 2, use only in
enclosed spaces, max. operation altitude
max. 2000 m.

Applicable local or national safety
regulations and rules for the prevention of
accidents must be observed in all work
performed. The product may be opened
only by authorized, specially trained
personnel. Prior to performing any work on
the product or opening the product, the
instrument must be disconnected from the
supply network. Any adjustments,
replacements of parts, maintenance or
repair must be carried out only by technical

personnel authorized by Rohde & Schwarz.

Only original parts may be used for
replacing parts relevant to safety (e.qg.
power switches, power transformers,
fuses). A safety test must always be
performed after parts relevant to safety
have been replaced
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(visual inspection, PE conductor test,
insulation resistance measurement,
leakage current measurement, functional
test).

As with all industrially manufactured goods,
the use of substances that induce an
allergic reaction (allergens) such as
aluminum cannot be generally excluded. If
you develop an allergic reaction (such as a
skin rash, frequent sneezing, red eyes or
respiratory difficulties), consult a physician
immediately to determine the cause.

Depending on the function, certain products
such as RF radio equipment can produce
an elevated level of electromagnetic
radiation. Considering that unborn life
requires increased protection, pregnant
women should be protected by appropriate
measures. Persons with pacemakers may
also be endangered by electromagnetic
radiation. The employer is required to
assess workplaces where there is a special
risk of exposure to radiation and, if
necessary, take measures to avert the
danger.
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10.

11.

Safety Instructions

Operating the products requires special
training and intense concentration.
Disabled persons should not use the
products unless it is made certain that their
disability has no adverse effects while they
are operating the products.

Prior to switching on the product, it must be
ensured that the nominal voltage setting on
the product matches the nominal voltage of
the AC supply network. If a different voltage
is to be set, the power fuse of the product
may have to be changed accordingly.

In the case of products of safety class | with
movable power cord and connector,
operation is permitted only on sockets with
earthing contact and protective earth
connection.

Intentionally breaking the protective earth
connection either in the feed line or in the
product itself is not permitted. Doing so can
result in the danger of an electric shock
from the product. If extension cords or
connector strips are implemented, they
must be checked on a regular basis to
ensure that they are safe to use.

If the product has no power switch for
disconnection from the AC supply, the plug
of the connecting cable is regarded as the
disconnecting device. In such cases, it
must be ensured that the power plug is
easily reachable and accessible at all times
(length of connecting cable approx. 2 m).
Functional or electronic switches are not
suitable for providing disconnection from
the AC supply. If products without power
switches are integrated in racks or systems,
a disconnecting device must be provided at
the system level.

Never use the product if the power cable is
damaged. By taking appropriate safety
measures and carefully laying the power
cable, ensure that the cable cannot be
damaged and that no one can be hurt by
e.g. tripping over the cable or suffering an
electric shock.

The product may be operated only from
TN/TT supply networks fused with max.
16 A.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Do not insert the plug into sockets that are
dusty or dirty. Insert the plug firmly and all

the way into the socket. Otherwise this can
result in sparks, fire and/or injuries.

Do not overload any sockets, extension
cords or connector strips; doing so can
cause fire or electric shocks.

For measurements in circuits with voltages
Vims > 30 V, suitable measures (e.g.
appropriate measuring equipment, fusing,
current limiting, electrical separation,
insulation) should be taken to avoid any
hazards.

Ensure that the connections with
information technology equipment comply
with IEC950/EN60950.

Never remove the cover or part of the
housing while you are operating the
product. This will expose circuits and
components and can lead to injuries, fire or
damage to the product.

If a product is to be permanently installed,
the connection between the PE terminal on
site and the product's PE conductor must
be made first before any other connection
is made. The product may be installed and
connected only by a skilled electrician.

For permanently installed equipment
without built-in fuses, circuit breakers or
similar protective devices, the supply circuit
must be fused in such a way that suitable
protection is provided for users and
products.

Do not insert any objects into the openings
in the housing that are not designed for this
purpose. Never pour any liquids onto or into
the housing. This can cause short circuits
inside the product and/or electric shocks,
fire or injuries.

Use suitable overvoltage protection to
ensure that no overvoltage (such as that
caused by a thunderstorm) can reach the
product. Otherwise the operating personnel
will be endangered by electric shocks.
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21.

22.

23.

24.

25.

Safety Instructions

Rohde & Schwarz products are not
protected against penetration of water,
unless otherwise specified (see also safety
instruction 1.). If this is not taken into
account, there exists the danger of electric
shock or damage to the product, which can
also lead to personal injury.

Never use the product under conditions in
which condensation has formed or can form
in or on the product, e.qg. if the product was
moved from a cold to a warm environment.

Do not close any slots or openings on the
product, since they are necessary for
ventilation and prevent the product from
overheating. Do not place the product on
soft surfaces such as sofas or rugs or
inside a closed housing, unless this is well
ventilated.

Do not place the product on heat-
generating devices such as radiators or fan
heaters. The temperature of the
environment must not exceed the maximum
temperature specified in the data sheet.

Batteries and storage batteries must not be
exposed to high temperatures or fire. Keep
batteries and storage batteries away from
children. If batteries or storage batteries are
improperly replaced, this can cause an
explosion (warning: lithium cells). Replace
the battery or storage battery only with the
matching Rohde & Schwarz type (see
spare parts list). Batteries and storage
batteries are hazardous waste. Dispose of
them only in specially marked containers.
Observe local regulations regarding waste
disposal. Do not short-circuit batteries or
storage batteries.
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26.

27.

28.

29.

30.

Please be aware that in the event of a fire,
toxic gases that may be hazardous to your
health may escape from the product.

Please be aware of the weight of the
product. Be careful when moving it;
otherwise you may injure your back or other
parts of your body.

Do not place the product on surfaces,
vehicles, cabinets or tables that for reasons
of weight or stability are unsuitable for this
purpose. Always follow the manufacturer's
installation instructions when installing the
product and fastening it to objects or
structures (e.g. walls and shelves).

If you use the product in a vehicle, it is the
sole responsibility of the driver to drive the
vehicle safely. Adequately secure the
product in the vehicle to prevent injuries or
other damage in the event of an accident.
Never use the product in a moving vehicle if
doing so could distract the driver of the
vehicle. The driver is always responsible for
the safety of the vehicle; the manufacturer
assumes no responsibility for accidents or
collisions.

If a laser product (e.g. a CD/DVD drive) is
integrated in a Rohde & Schwarz product,
do not use any other settings or functions
than those described in the documentation.
Otherwise this may be hazardous to your
health, since the laser beam can cause
irreversible damage to your eyes. Never try
to take such products apart, and never look
into the laser beam.
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Informaciones de seguridad

Por favor lea imprescindiblemente antes de
la primera puesta en funcionamiento las
siguientes informaciones de seguridad

Informaciones de seguridad

Es el principio de Rohde&Schwarz de tener a sus productos siempre al dia con los estandards de
seguridad y de ofrecer a sus clientes el maximo grado de seguridad. Nuestros productos y todos los
equipos adicionales son siempre fabricados y examinados segun las normas de seguridad vigentes.
Nuestra seccion de gestion de la seguridad de calidad controla constantemente que sean cumplidas
estas normas. Este producto ha sido fabricado y examinado segin el comprobante de conformidad
adjunto segun las normas de la CE y ha salido de nuestra planta en estado impecable segin los
estandards técnicos de seguridad. Para poder preservar este estado y garantizar un funcionamiento
libre de peligros, debera el usuario atenerse a todas las informaciones, informaciones de seguridad y
notas de alerta. Rohde&Schwarz esta siempre a su disposicidbn en caso de que tengan preguntas
referentes a estas informaciones de seguridad.

Ademas queda en la responsabilidad del usuario utilizar el producto en la forma debida. Este producto
solamente fue elaborado para ser utilizado en la industria y el laboratorio o para fines de campo y de
ninguna manera debera ser utilizado de modo que alguna persona/cosa pueda ser dafiada. El uso del
producto fuera de sus fines definidos o despreciando las informaciones de seguridad del fabricante
queda en la responsabilidad del usuario. El fabricante no se hace en ninguna forma responsable de
consecuencias a causa del maluso del producto.

Se parte del uso correcto del producto para los fines definidos si el producto es utilizado dentro de las
instrucciones del correspondiente manual del uso y dentro del margen de rendimiento definido (ver
hoja de datos, documentacion, informaciones de seguridad que siguen). El uso de los productos hace
necesarios conocimientos profundos y el conocimeinto del idioma inglés. Por eso se debera tener en
cuenta de exclusivamente autorizar para el uso de los productos a personas péritas o debidamente
minuciosamente instruidas con los conocimientos citados. Si fuera necesaria indumentaria de
seguridad para el uso de productos de R&S, encontrara la informacién debida en la documentacion del
producto en el capitulo correspondiente.

Simbolos y definiciones de seguridad

VANIPONRY NP LIl | WP\

iCuidado!
Elementos de

Informaciones
Ver manual

para Peligro de iCuidado! Conexion a . Conexion 9
de L - Conexion construcién
instrucciones | Maquinaria golpe de Superficie conductor a tierra a masa con peliaro de
del uso €on uns peso corriente caliente protector conductora car ’; 9
de > 18kg 9 ”
electroestatica
| O Ll) —_ N —= D
Corrient Corrient El aparato esta
potencia EN Indicacién ormente 1 corriente orrente PrOtﬁgiléo ensu
continua continua/alterna | totalidad por un
MARCHA/PARADA Stand-by DC alterna AC DC/AC aislamiento de
doble refuerzo
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Informaciones de seguridad

Tener en cuenta las informaciones de seguridad sirve para tratar de evitar dafios y peligros de toda
clase. Es necesario de que se lean las siguientes informaciones de seguridad concienzudamente y se
tengan en cuenta debidamente antes de la puesta en funcionamiento del producto. También deberan
ser tenidas en cuenta las informaciones para la proteccion de personas que encontrardn en otro
capitulo de esta documentacion y que también son obligatorias de seguir. En las informaciones de
seguridad actuales hemos juntado todos los objetos vendidos por Rohde&Schwarz bajo la
denominacién de ,producto”, entre ellos también aparatos, instalaciones asi como toda clase de

Palabras de sefial y su significado

Indica un punto de peligro con gran potencial de riesgo para el
ususario.Punto de peligro que puede llevar hasta la muerte o graves

Indica un punto de peligro con un protencial de riesgo mediano para el
usuario. Punto de peligro que puede llevar hasta la muerte o graves

Indica un punto de peligro con un protencial de riesgo pequefio para el
usuario. Punto de peligro que puede llevar hasta heridas leves o

Indica la posibilidad de utilizar mal el producto y a consecuencia

accesorios.

PELIGRO

heridas.
ADVERTENCIA

heridas .
CUIDADO

pequefias
ATENCION

dafarlo.
INFORMACION

Indica una situacion en la que deberian seguirse las instrucciones en el
uso del producto, pero que no consecuentemente deben de llevar a un
dafo del mismo.

Informaciones de seguridad elementales

El producto solamente debe ser utilizado
segun lo indicado por el fabricante
referente a la situacion y posicion de
funcionamiento sin que se obstruya la
ventilacion. Si no se convino de otra
manera, es para los productos R&S
valido lo que sigue:

modo de proteccién IP 2X, grado de
suciedad 2, categoria de sobrecarga
eléctrica 2, utilizar solamente en
estancias interiores, utilizacion hasta
2000 m sobre el nivel del mar.

En todos los trabajos deberan ser
tenidas en cuenta las normas locales de
seguridad de trabajo y de prevencién de
accidentes. El producto solamente debe
de ser abierto por personal périto
autorizado. Antes de efectuar trabajos en
el producto o abrirlo debera este ser
desconectado de la corriente. El ajuste,
el cambio de partes, la manutencién y la
reparacion deberan ser solamente
efectuadas por electricistas autorizados
por R&S.Si se reponen partes con
importancia para los aspectos de
seguridad (por ejemplo el enchufe, los

1171.0000.42-01.00

transformadores o los fusibles),
solamente podran ser sustituidos por
partes originales.Despues de cada
recambio de partes elementales para la
seguridad debera ser efectuado un
control de seguridad (control a primera
vista, control de conductor protector,
medicion de resistencia de aislamiento,
medicion de medicion de la corriente
conductora, control de funcionamiento).

Como en todo producto de fabricacion
industrial no puede ser excluido en
general de que se produzcan al usarlo
elementos que puedan generar alergias,
los llamados elementos alergénicos (por
ejemplo el aluminio). Si se producieran
en el trato con productos R&S
reacciones alérgicas, como por ejemplo
urticaria, estornudos frecuentes, irritacion
de la conjuntiva o dificultades al respirar,
se debera consultar inmediatamente a
un médico para averigurar los motivos de
estas reacciones.
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Informaciones de seguridad

Ciertos productos, como por ejemplo las
instalaciones de radiacion HF, pueden a
causa de su funcién natural, emitir una
radiacion electromagnética aumentada.
En vista a la proteccion de la vida en
desarrollo deberian ser protegidas
personas embarazadas debidamente.
También las personas con un bypass
pueden correr peligro a causa de la
radiacién electromagnética. El
empresario estd comprometido a valorar
y sefialar areas de trabajo en las que se
corra un riesgo de exposicién a
radiaciones aumentadas de riesgo
aumentado para evitar riesgos.

La utilizacién de los productos requiere
instrucciones especiales y una alta
concentracion en el manejo. Personas
minusvalidas solamente deberan utilizar
estos productos si esta por seguro de
que a causa de su handicap no podra
surgir ninguna restriccion en el manejo
del producto.

Antes de la puesta en marcha del
producto se debera tener por seguro de
gue la tensién preseleccionada en el
producto equivalga a la del la red de
distribucién. Si es necesario cambiar la
preseleccion de la tension también se
deberan en caso dabo cambiar los
fusibles correspondientes del prodcuto.

Productos de la clase de seguridad | con
alimentaciéon movil y enchufe individual
de producto solamente deberan ser
conectados para el funcionamiento a
tomas de corriente de contacto de
seguridad y con conductor protector
conectado.

Queda prohibida toda clase de
interrupcion intencionada del conductor
protector, tanto en la toma de corriente
como en el mismo producto ya que
puede tener como consecuencia el
peligro de golpe de corriente por el
producto. Si se utilizaran cables o
enchufes de extension se debera poner
al seguro, que es controlado su estado
técnico de seguridad.

Si el producto no esta equipado con un
interruptor para desconectarlo de la red,
se debera considerar el enchufe del
cable de distribucién como interruptor.
En estos casos debera asegurar de que
el enchufe sea de facil acceso y nabejo
(medida del cable de distribucion
aproximadamente 2 m). Los interruptores
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10.

11.

12.

13.

14.

15.

16.

17.

de funcién o electrénicos no son aptos
para la el corte de la red eléctrica. Silos
productos sin interruptor estan
integrados en construciones o
instalaciones, se debera instalar el
interruptor al nivel de la instalacion.

No utilice nunca el producto si esta
dafiado el cable eléctrico. Asegure a
través de las medidas de proteccion y de
instalacién adecuadas de que el cable de
eléctrico no pueda ser dafiado o de que
nadie pueda ser dafiado por él, por
ejemplo al tropezar o por un golpe de
corriente.

Solamente esta permitido el
funcionamiento en redes de distribucion
TN/TT aseguradas con fusibles de como
maximo 16 A.

Nunca conecte el enchufe en tomas de
corriente sucias o llenas de polvo.
Introduzca el enchufe por completo y
fuertemente en la toma de corriente. Si
no tiene en consideracion estas
indicaciones se arriesga a que se
originen chispas, fuego y/o heridas.

No sobrecargue las tomas de corriente,
los cables de extension o los enchufes
de extension ya que esto pudiera causar
fuego o golpes de corriente.

En las mediciones en circuitos de
corriente con una tension de entrada de
Ueff > 30 V se debera tomar las
precauciones debidas para impedir
cualquier peligro (por ejemplo medios de
medicién adecuados, seguros, limitacién
de tensidn, corte protector, aislamiento
etc.).

En caso de conexion con aparatos de la
técnica informéatica se debera tener en
cuenta que estos cumplan los requisitos
de la EC950/EN60950.

Nunca abra la tapa o parte de ella si el
producto esta en funcionamiento. Esto
pone a descubierto los cables y
componentes eléctricos y puede causar
heridas, fuego o dafios en el producto.

Si un producto es instalado fijamente en
un lugar, se debera primero conectar el
conductor protector fijo con el conductor
protector del aparato antes de hacer
cualquier otra conexion. La instalacion y
la conexion deberan ser efecutadas por
un electricista especializado.
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18.

19.

20.

21.

22.

23.

24,

25.

Informaciones de seguridad

En caso de que los productos que son
instalados fijamente en un lugar sean sin
protector implementado, autointerruptor
o similares objetos de proteccién, deberéa
la toma de corriente estar protegida de
manera que los productos o los usuarios
estén suficientemente protegidos.

Por favor, no introduzca ningun objeto
que no esté destinado a ello en los
orificios de la caja del aparato. No vierta
nunca ninguna clase de liquidos sobre o
en la caja. Esto puede producir corto
circuitos en el producto y/o puede causar
golpes de corriente, fuego heridas.

Asegurese con la proteccion adecuada
de que no pueda originarse en el
producto una sobrecarga por ejemplo a
causa de una tormenta. Si no se vera el
personal que lo utilice expuesto al peligro
de un golpe de corriente.

Los productos R&S no estan protegidos
contra el agua si no es que exista otra
indicacién, ver también punto 1. Si no se
tiene en cuenta esto se arriesga el
peligro de golpe de corriente o de dafios
en el producto lo cual también puede
llevar al peligro de personas.

No utilice el producto bajo condiciones
en las que pueda producirse y se hayan
producido liquidos de condensacién en o
dentro del producto como por ejemplo
cuando se desplaza el producto de un
lugar frio a un lugar caliente.

Por favor no cierre ninguna ranura u
orificio del producto, ya que estas son
necesarias para la ventilacién e impiden
que el producto se caliente demasiado.
No pongan el producto encima de
materiales blandos como por ejemplo
sofas o alfombras o dentro de una caja
cerrada, si esta no esté suficientemente
ventilada.

No ponga el producto sobre aparatos
que produzcan calor, como por ejemplo
radiadores o calentadores. La
temperatura ambiental no debe superar
la temperatura maxima especificada en
la hoja de datos.

Baterias y acumuladores no deben de
ser expuestos a temperaturas altas o al
fuego. Guardar baterias y acumuladores
fuera del alcance de los nifios. Si las
baterias o los acumuladores no son
cambiados con la debida atencién
existira peligro de explosion (atencién
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26.

27.

28.

29.

30.

celulas de Litio). Cambiar las baterias o
los acumuladores solamente por los del
tipo R&S correspondiente (ver lista de
piezas de recambio). Baterias y
acumuladores son deshechos
probleméticos. Por favor tirenlos en los
recipientes especiales para este fin. Por
favor tengan en cuenta las
prescripciones nacionales de cada pais
referente al tratamiento de deshechos.
Nunca sometan a las baterias o
acumuladores a un corto circuito.

Tengan en consideracion de que en caso
de un incendio pueden escaparse gases
téxicos del producto, que pueden causar
dafios a la salud.

Por favor tengan en cuenta el peso del
producto. Muevanlo cuidadosamente ya
que el peso puede causar lesiones de la
espalda u otros dafios fisicos.

No sitte el producto encima de
superficies, vehiculos, estantes o mesas,
que por sus caracteristicas de peso o de
estabilidad no sean aptas para él. Siga
siempre las instrucciones de instalacién
del fabricante cuando instale y asegure
el producto en objetos o estructuras (por
ejemplo paredes y estantes).

Si llega a utilizar el producto dentro de
un vehiculo, queda en la responsabilidad
absoluta del conductor que conducir el
vehiculo de manera segura. Asegure el
producto dentro del vehiculo
debidamente para evitar en caso de un
accidente las lesiones u otra clase de
dafios. No utilice nunca el producto
dentro de un vehiculo en movimiento si
esto pudiera distraer al conductor.
Siempre queda en la responsabilidad
absoluta del conductor la seguridad del
vehiculo y el fabricante no asumira
ninguna clase de responsabilidad por
accidentes o colisiones.

Dado el caso de que esté integrado und
producto de laser en un producto R&S
(por ejemplo CD/DVD-ROM) no utilice
otras instalaciones o funciones que las
descritas en la documentacion. De otra
manera pondra en peligro su salud, ya
que el rayo laser puede dafiar
irreversiblemente sus ojos. Nunca trate
de descomponer estos productos. Nunca
mire dentro del rayo laser.
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Certified Quality System

DIN EN ISO 9001
DIN EN

2000
2003
1996

9100
DIN EN 1SO 14001

DAS REG. NO 001954 QM/ST UM

QUALITATSZERTIFIKAT

Sehr geehrter Kunde,

Sie haben sich fiir den Kauf eines
Rohde & Schwarz-Produktes entschie-
den. Hiermit erhalten Sie ein nach
modernsten Fertigungsmethoden
hergestelltes Produkt. Es wurde nach
den Regeln unseres Management-
systems entwickelt, gefertigt und
geprift.

Das Rohde & Schwarz Management-
system ist zertifiziert nach:

DIN EN IS0 9001:2000
DIN EN 9100:2003
DIN EN ISO 14001:1996

CERTIFICATE OF QUALITY

Dear Customer,

you have decided to buy a Rohde &
Schwarz product. You are thus as-
sured of receiving a product that is
manufactured using the most modern
methods available. This product was
developed, manufactured and tested

in compliance with our quality manage-

ment system standards.

The Rohde & Schwarz quality manage-

ment system is certified according to:

DIN EN IS0 9001:2000
DIN EN 9100:2003
DIN EN ISO 14001:1996

CERTIFICAT DE QUALITE

Cher Client,

vous avez choisi d'acheter un produit
Rohde & Schwarz. Vous disposez
donc d'un produit fabriqué d'apres
les méthodes les plus avancées. Le
développement, la fabrication et les
tests respectent nos normes de ges-
tion qualité.

Le systéme de gestion qualité de
Rohde & Schwarz a été homologué
conformément aux normes:

DIN EN IS0 9001:2000
DIN EN 9100:2003
DIN EN ISO 14001:1996

ROHDE&SCHWARZ
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2004-25

This is to certify that:

Equipment type Stock No. Designation

upPv 1146.2003.02 Audio Analyzer

UPV-B1 1146.5202.02 Low Distortion Generator
UPV-B2 1146.4306.02 Digital Audio 1/0

UPV-B3 1146.4806.02 Second Analog Generator
UPV-B41 1146.5402.02 I12S Interface

complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
(73/23/EEC revised by 93/68/EEC)

- relating to electromagnetic compatibility
(89/336/EEC revised by 91/263/EEC, 92/31/EEC, 93/68/EEC)

Conformity is proven by compliance with the following standards:

EN61010-1 : 2001-12
EN55011 : 1998 + A1 : 1999 + A2 : 2002
EN61326 : 1997 + A1 : 1998 + A2 : 2001

For the assessment of electromagnetic compatibility, the limits of radio interference for Class
B equipment as well as the immunity to interference for operation in industry have been used
as a basis.

Affixing the EC conformity mark as from 2004

ROHDE & SCHWARZ GmbH & Co. KG
Muhldorfstr. 15, D-81671 Miinchen

Munich, 2005-01-26 Central Quality Management MF-QZ / Radde

1146.2003.02 CE E-2



Customer Support

Technical support —where and when you need it

For quick, expert help with any Rohde & Schwarz equipment, contact one of our
Customer Support Centers. A team of highly qualified engineers provides telephone
support and will work with you to find a solution to your query on any aspect of the
operation, programming or applications of Rohde & Schwarz equipment.

Up-to-date information and upgrades

To keep your Rohde & Schwarz equipment always up-to-date,
please subscribe to an electronic newsletter at
http://www.rohde-schwarz.com/www/response.nsf/newsletterpreselection

or request the desired information and upgrades via email from your Customer Support
Center (addresses see below).

Feedback

We want to know if we are meeting your support needs. If you have any comments
please email us and let us know CustomerSupport.Feedback@rohde-schwarz.com.

USA & Canada Rest of World

Monday to Friday (except Us-state holidays) Monday to Friday (except German-state holidays)
8:00 AM — 8:00 PM Eastern Standard Time (EST) 08:00 — 17:00 central European Time (CET)

USA: 888-test-rsa (888-837-8772) (opt 2) Europe:+49 (0) 180 512 42 42

From outside USA: +1 410 910 7800 (opt 2) From outside Europe: +49 89 4129 13776
Fax: 410910 7801 Fax: +49 (0) 89 41 29 637 78

E-Mail: Customer.Support@rsa.rohde-schwarz.com E-Mail: CustomerSupport@rohde-schwarz.com

&

ROHDE&SCHWARZ

1007.8684.14-03.00


http://www.rohde-schwarz.com/www/response.nsf/newsletterpreselection
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Adressen/Addresses

Albania

Algeria

Antilles (Neth.)

Argentina

Australia

FIRMENSITZ/HEADQUARTERS

Rohde & Schwarz GmbH & Co. KG

MihldorfstraRe 15 - D-81671 Miinchen
Postfach 80 14 69 - D-81614 Miinchen

WERKE/PLANTS

Rohde & Schwarz Messgerdtebau GmbH
RiedbachstraBe 58 - D-87700 Memmingen
Postfach 1652 - D-87686 Memmingen

Rohde & Schwarz GmbH & Co. KG
Werk Teisnach

(Tel) Phone
(Fax) Fax
E-mail

(Tel) +49 (89) 41 29-0
(Fax) +49 89 4129-121 64
info@rohde-schwarz.com

(Tel) +49 (8331) 108-0
(Fax) +49 (8331) 108-11 24
info.rsdmb@rohde-schwarz.com

(Tel) +49 (9923) 857-0
(Fax) +49 (9923) 857-11 74

Kaikenrieder StraRe 27 - D-94244 Teisnach info.rsdts@rohde-schwarz.com

Postfach 1149 - D-94240 Teisnach

Rohde & Schwarz GmbH & Co. KG
Dienstleistungszentrum Kdln

Graf-Zeppelin-StraRe 18 - D-51147 Kdln

Postfach 98 02 60 - D-51130 Koln

(Tel) +49 (2203) 49-0

(Fax) +49 (2203) 49 51-229
info.rsdc@rohde-
schwarz.com-service.rsdc@rohde-
schwarz.com

TOCHTERUNTERNEHMEN/SUBSIDIARIES

Rohde & Schwarz Vertriebs-GmbH

MiihldorfstraRe 15 - D-81671 Miinchen
Postfach 80 14 69 - D-81614 Miinchen

Rohde & Schwarz International GmbH
Miihldorfstrale 15 - D-81671 Miinchen
Postfach 80 14 60 - D-81614 Miinchen

Rohde & Schwarz Engineering and Sales

GmbH

MihldorfstraRe 15 - D-81671 Miinchen
Postfach 80 14 29 - D-81614 Miinchen

R&S BICK Mobilfunk GmbH

Fritz-Hahne-Str. 7 - D-31848 Bad Miinder
Postfach 2062 - D-31844 Bad Miinder

Rohde & Schwarz FTK GmbH

Wendenschlossstrale 168, Haus 28

D-12557 Berlin

Rohde & Schwarz SIT GmbH
AgastraBe 3

D-12489 Berlin

R&S Systems GmbH

Graf-Zeppelin-Strale 18 D-51147 Kéln

Postfach 98 02 60 D-51130 Kdln

(Tel) +49 (89) 41 29-137 74
(Fax) +49 (89) 41 29-137 77
customersupport@rohde-
schwarz.com

(Tel) +49 (89) 41 29-129 84
(Fax) +49 (89) 41 29-120 50
info.rusis@rohde-schwarz.com

(Tel) +49 (89) 41 29-137 11
(Fax) +49 (89) 41 29-137 23
info.rse@rohde-schwarz.com

(Tel) +49 (5042) 998-0
(Fax) +49 (5042) 998-105
info.rshick@rohde-schwarz.com

(Tel) +49 (30) 658 91-122
(Fax) +49 (30) 655 50-221
info.ftk@rohde-schwarz.com

(Tel) +49 (30) 658 84-0
(Fax) +49 (30) 658 84-183
info.sit@rohde-schwarz.com

(Tel) +49 (2203) 49-5 23 25
(Fax) +49 (2203) 49-5 23 36
info.rssys@rohde-schwarz.com

ADRESSEN WELTWEIT/ADDRESSES WORLDWIDE

siehe/see Austria

Rohde & Schwarz
Bureau d'Alger

5B Place de Laperrine
16035 Hydra-Alger

siehe / see Mexico
Precision Electronica S.R.L.

Av. Pde Julio A. Roca 710 - 6° Piso
1067 Buenos Aires

Rohde & Schwarz (Australia) Pty. Ltd.

Sales Support

Unit6

2-8 South Street
Rydalmere, N.S.W. 2116

(Tel) +213 (21) 48 20 18
(Fax) +213 (21) 69 46 08

(Tel) +541(14) 331 10 67
(Fax) +541 (14) 334 51 11
alberto.lombardi@prec-elec.com.ar

(Tel) +61(2) 88 454100
(Fax) +61(2) 96 38 39 88
sales@rsaus.rohde-schwarz.com

Austria

Azerbaijan

Bangladesh

Barbados

Belarus

Belgium

Belize

Bermuda

Bosnia-
Herzegovina

Brazil

Brunei

Bulgaria

Canada

Chile

China

Rohde & Schwarz-Osterreich Ges.m.b.H.

Am Europlatz 3
Gebdude B
1120 Wien

Rohde & Schwarz Azerbaijan
Liaison Office Baku

ISR Plaza, 5th floor

340 Nizami Str.

370000 Baku

BIL Consortium Ltd.

Corporate Office

House-33, Road-4, Block-F
Banani, Dhaka-1213

siehe / see Mexico

siehe/see Ukraine

Rohde & Schwarz Belgium N.V.
Excelsiorlaan 31 Bus 1

1930 Zaventem

siehe / see Mexico

siehe/see Mexico

siehe/see Slovenia

Rohde & Schwarz Do Brasil Ltda.

(Tel) +43 (1) 602 61 41-0
(Fax) +43 (1) 602 61 41-14

rs-austria@rsoe.rohde-schwarz.com

(Tel) +994 (12) 9331 38
(Fax) +994 (12) 93 03 14
rs-azerbaijan@rsd.rohde-
schwarz.com

(Tel) +880 (2) 88106 53
(Fax) +880 (2) 882 82 91

(Tel) +32 (2) 72150 02
(Fax) +32 (2) 725 09 36
info@rsb.rohde-schwarz.com

(Tel) +55(11) 56 44 86 11

Av. Alfredo Egidio de Souza Aranha rigéiéral)-+55 (11) 56 44 86 25 (sales)

1° andar - Santo Amaro
04726-170 Sao Paulo - SP

George Keen Lee Equipment Pte Ltd.

#11-01 BP Tower
396 Alexandra Road
Singapore 119954

Rohde & Schwarz
Representation Office Bulgaria
39, Fridtjof Nansen Blvd.

1000 Sofia

Rohde & Schwarz Canada Inc.
555 March Rd.
Kanata, Ontario K2K 2M5

Dymeq Ltda.
Av. Larrain 6666
Santiago

Rohde & Schwarz China Ltd.
Representative Office Beijing
6F, Parkview Center

2 Jiangtai Road

Chao Yang District

Beijing 100016

Rohde & Schwarz China Ltd.
Representative Office Shanghai
Room 807-809, Central Plaza
227 Huangpi North Road
Shanghai 200003

Rohde & Schwarz China Ltd.
Representative Office Guangzhou
Room 2903, Metro Plaza

183 Tian He North Road
Guangzhou 510075

(Fax) +55 (11) 56 44 86 36
sales-brazil@rsdb.rohde-
schwarz.com

(Tel) +656 276 06 26
(Fax) +656 276 06 29
gklegpt@singnet.com.sg

(Tel) +359 (2) 96 343 34
(Fax) +359 (2) 963 21 97
rs-bulgaria@rsbg.rohde-schwarz

(Tel) +1(613) 592 80 00
(Fax) +1(613) 592 80 09
sales@rscanada.ca

(Tel) +56 (2) 339 20 00
(Fax) +56 (2) 339 20 10
dymeq@dymeq.com

(Tel) +86 (10) 64 31 28 28
(Fax) +86 (10) 64 37 98 88
info.rschina@rsbp.rohde-

schwarz.com

(Tel) +86 (21) 63 7500 18
(Fax) +86 (21) 63 759170
May.Zhu@rshp.rohde-schwarz.com

(Tel) +86 (20) 87 55 47 58
(Fax) +86 (20) 87 55 47 59
Winnie.Lin@rsbp.rohde-
schwarz.com



Adressen/Addresses

China

Costa Rica
Croatia
Cuba

Cyprus

Czech Republic

Denmark

Egypt

El Salvador

Estonia

Finland

France

Germany

Rohde & Schwarz China Ltd.
Representative Office Chengdu
Unit G, 28/F, First City Plaza
308 Shuncheng Avenue
Chengdu 610017

Rohde & Schwarz China Ltd.
Representative Office Xian
Room 603, Jin Xin International
No. 99 Heping Road

Xian 710001

Rohde & Schwarz China Ltd.
Representative Office Shenzhen

(Tel) +86 (28) 86 52 76 06
(Fax) +86 (28) 86 52 76 10
sophia.chen@rshp.rohde-

schwarz.com

(Tel) +86 (29) 87 4153 77
(Fax) +86 (29) 87 20 65 00
sherry.yu@rsbp.rohde-schwarz.com

(Tel) +86 (755) 82 03 11 98
(Fax) +86 (755) 82 03 30 70

Room 1901, Central Business Buildingessica.lia@rsbp.rohde-schwarz.com

No. 88 Fuhua Yilu
Futian District
Shenzhen 518026

siehe / see Mexico
siehe/see Slovenia
siehe / see Mexico

Hinis Telecast Ltd.
Agiou Thoma 18
Kiti

Larnaca 7550

Rohde & Schwarz Praha, s.r.o.
Hadovka Office Park

Evropskd 2590/33c

16000 Praha 6

Rohde & Schwarz Danmark A/S
Ejby Industrivej 40
2600 Glostrup

U.A.S. Universal Advanced Systems
31 Manshiet El-Bakry Street
Heliopolis

11341 Cairo

siehe/see Mexico

Rohde & Schwarz Danmark A/S
Estonian Branch Office

Narva mnt. 13

10151 Tallinn

Rohde & Schwarz Finland Oy
Taivaltie 5
01610 Vantaa

Rohde & Schwarz France
Immeuble "Le Newton"

9-11, rue Jeanne Braconnier
92366 Meudon La Forét Cédex

Niederlassung/Subsidiary Rennes
37 Rue du Bignon

Batiment A

35510 Cesson Sévigné

Zweigniederlassungen der Rohde &

(Tel) +357 (24) 425178
(Fax) +357 (24) 42 46 21
hinis@logos.cy.net

(Tel) +420(2) 24 3112 32
(Fax) +420(2) 24 3170 43
office@rscz.rohde-schwarz.com

(Tel) +45 (43) 43 66 99
(Fax) +45 (43) 43 77 44
rsdk@rsdk.rohde-schwarz.com

(Tel) +20 (2) 455 67 44
(Fax) +20 (2) 256 17 40
an_uas@link.net

(Tel) +372(6) 14 31 23
(Fax) +372(6) 1431 21
estonia@rsdk.rohde-schwarz.com

(Tel) +358 (207) 60 04 00
(Fax) +358 (207) 60 04 17
info@rsfin.rohde-schwarz.com

(Tel) +33(0) 141 36 10 00
(Fax) +33(0) 14136 11 11
contact@rsf.rohde-schwarz.com

(Tel) +33(2) 99 51 97 00
(Fax) +33 (2) 99 5198 77

Schwarz Vertriebs-GmbH/Branch offices of

Rohde & Schwarz Vertriebs-GmbH

Zweigniederlassung Nord, Geschaftsstelle

Berlin

Ernst-Reuter-Platz 10 - D-10587 Berlin

Postfach 100620 - D-10566 Berlin

(Tel) +49 (30) 34 79 48-0
(Fax) +49 (30) 34 79 48 48
info.rsv@rohde-schwarz.com

Germany

Ghana

Greece

Guatemala
Guiana
Haiti
Honduras

Hong Kong

Hungary

Iceland

India

Zweigniederlassung Biiro Bonn

Josef-Wirmer-Strae 1-3 - D-53123 Bonn

Postfach 140264 - D-53057 Bonn

Zweigniederlassung Nord, Geschéftsstelle

Hamburg
Vierenkamp 6 D-22423 Hamburg

Zweigniederlassung Mitte, Geschaftsstelle

Kéin

Niederkasseler Strafe 33 - D-51147 Kdln

Postfach 900 149 - D-51111 Kéln

Zweigniederlassung Stid, Geschéftsstelle

Miinchen

MiihldorfstraRe 15 - D-81671 Miinchen
Postfach 80 14 69 - D-81614 Miinchen

Zweigniederlassung Stid, Geschaftsstelle

Niirnberg
DonaustraRe 36
D-90451 Nirnberg

Zweigniederlassung Mitte, Geschaftsstelle

Neu-Isenburg

Siemensstrale 20 D-63263 Neu-Isenburg
Postfach 16 51 D-63236 Neu-Isenburg

Kop Engineering Ltd.
P.0. Box 11012

3rd Floor Akai House, Osu
Accra North

Mercury S.A.
6, Loukianou Str.
10675 Athens

siehe/see Mexico
siehe / see Mexico
siehe / see Mexico
siehe/see Mexico

Electronic Scientific Engineering
9/F North Somerset House
Taikoo Place

979 King's Road, Quarry Bay
Hong Kong

Rohde & Schwarz
Budapesti Iroda
Vaci 0t 169

1138 Budapest

siehe/see Denmark

Rohde & Schwarz India Pvt. Ltd.
244, Okhla Industrial Estate
Phase - Il

New Delhi 110 020

Rohde & Schwarz India Pvt. Ltd.
Bangalore Office

No. 24, Service Road, Domlur
2nd Stage Extension

Bangalore - 560 071

Rohde & Schwarz India Pvt. Ltd.
Hyderabad Office

302 & 303, Millennium Centre
6-3-1099/1100, Somajiguda
Hyderabad - 500 016

(Tel) +49 (228) 918 90-0
(Fax) +49 (228) 25 50 87
info.rsv@rohde-schwarz.com

(Tel) +49 (40) 38 61 83 - 00
(Fax) +49 (40) 38 61 83 - 20
info.rsv@rohde-schwarz.com

(Tel) +49 (2203) 807-0
(Fax) +49 (2203) 807-650
info.rsv@rohde-schwarz.com

(Tel) +49 (89) 41 86 95-0
(Fax) +49 (89) 40 47 64
info.rsv@rohde-schwarz.com

(Tel) +49 (911) 642 03-0
(Fax) +49 (911) 642 03-33
info.rsv@rohde-schwarz.com

(Tel) +49 (6102) 20 07-0
(Fax) +49 (6102) 20 07 12
info.rsv@rohde-schwarz.com

(Tel) +233(21) 7789 13
(Fax) +233 (21) 701 06 20
joblink@ghana.com

(Tel) +302 (10) 72292 13
(Fax) +302 (10) 721 51 98
mercury@hol.gr

(Tel) +852 (25) 07 03 33
(Fax) +852 (25) 07 09 25
stephenchau@ese.com.hk

(Tel) +36 (1) 412 44 60
(Fax) +36 (1) 412 44 61
rs-hungary@rshu.rohde-
schwarz.com

(Tel) +91(11) 26 32 63 81
(Fax) +91(11) 26 3263 73
sales@rsindia.rohde-schwarz.com

(Tel) +91(80) 535 23 62
(Fax) +91(80) 535 03 61
rsindiab@rsnl.net

(Tel) +91(40) 2332 24 16
(Fax) +91(40) 2332 27 32
rsindiah@nd2.dot.net.in



Adressen/Addresses

India

Indonesia

Iran

Ireland

Israel

Italy

Jamaica

Japan

Jordan

Rohde & Schwarz India Pvt. Ltd.
Mumbai Office

B-603, Remi Bizcourt, Shah Industrial
Estate, Off Veera Desai Road
Andheri West

Mumbai - 400 058

PT Rohde & Schwarz Indonesia
Graha Paramita 5th Floor

Jin. Denpasar Raya Blok D-2
Jakarta 12940

Rohde & Schwarz Iran

Liaison Office Tehran
Groundfloor No. 1, 14th Street
Khaled Eslamboli (Vozara) Ave.
15117 Tehran

siehe/see United Kingdom

Eastronics Ltd.
Measurement Products
11 Rozanis St.
P.0.Box 39300
Tel Aviv 61392

J.M. Moss (Engineering) Ltd.
Communications Products

9 Oded Street

P.0.Box 967

52109 Ramat Gan

Rohde & Schwarz Italia S.p.a.
Centro Direzionale Lombardo
Via Roma 108

20060 Cassina de Pecchi (MI)

Rohde & Schwarz Italia S.p.a.
Via Tiburtina 1182
00156 Roma

siehe / see Mexico

Rohde & Schwarz Japan K.K.
Tokyo Office

711 Bldg., Room 501 (5th floor)
7-11-18 Nishi-Shinjuku
Shinjuku-ku

Tokyo 160-00023

Rohde & Schwarz Japan K.K.
Shin-Yokohama Office

KM Daiichi Bldg., 8F

2-13-13 Kouhoku-ku
Yokohama-shi

Kanagawa 222-0033

Rohde & Schwarz Japan K.K.
Osaka Office

TEK Dai 2 Bldg., 8F

1-13-20 Esaka-shi

Suita-shi

Osaka-fu 564-0063

Jordan Crown Engineering & Trading
Jabal Amman, Second Circle
Youssef Ezzideen Street

P.0.Box 830414

Amman, 11183

(Tel) +91(22) 26 30 18 10
(Fax) +91(22) 26 73 20 81
rsindiam@rsnl.net

(Tel) +62 (21) 252 36 08

(Fax) +62 (21) 252 36 07
sales@rsbj.rohde-
schwarz.com-services@rsbj.rohde-
schwarz.com

(Tel) +98 (21) 872 42 96
(Fax) +98 (21) 87190 12
alfred.korff@rsd.rohde-schwarz.com

(Tel) +972 (3) 645 87 77
(Fax) +972 (3) 645 86 66
david_hasky@easx.co.il

(Tel) +972 (3) 631 20 57
(Fax) +972 (3) 631 40 58
jmmoss@zahav.net.il

(Tel) +39(02) 95 70 41
(Fax) +39 (02) 9530 27 72
rsi.info@rsi.rohde-schwarz.com

(Tel) +39 (06) 41 59 81
(Fax) +39 (06) 4159 82 70
rsi.info@rsi.rohde-schwarz.com

(Tel) +81(3) 592512 88
(Fax) +81(3)59 25 12 90
scj.support@rsjp.rohde-schwarz.com

(Tel) +81 (4)54 77 3570

(Tel) +81 (6) 63 10 96 51

Co. (Tel) +962 (6) 462 17 29
(Fax) +962 (6) 465 96 72
jocrown@go.com.jo

Kazakhstan

Kenya

Korea

Kuwait

Latvia

Lebanon

Liechtenstein

Lithuania

Luxembourg

Macedonia

Malaysia

Malta

Mexico

Moldava

Nepal

Rohde & Schwarz Kazakhstan
Representative Office Almaty
PI. Respubliki 15

480013 Almaty

Excel Enterprises Ltd
Dunga Road
P.0.Box 42 788
Nairobi

Rohde & Schwarz Korea Ltd.

83-29 Nonhyun-Dong, Kangnam-Ku

Seoul 135-010

Group Five Trading & Contracting Co.

Mezzanine Floor
Al-Bana Towers
Ahmad Al Jaber Street
Sharg

Rohde & Schwarz Danmark A/S
Latvian Branch Office

Merkela iela 21-301

1050 Riga

Rohde & Schwarz
Liaison Office Riyadh
P.0.Box 361

Riyadh 11411

Netcom

P.0.Box 55199

Op. Ex-Presidential Palace
Horch Tabet

Beirut

siehe/see Switzerland

Rohde & Schwarz Danmark A/S
Lithuanian Branch Office
Lukiskiu 5-228

2600 Vilnius

siehe/see Belgium
NETRA

Sarski odred 7
1000 Skopje

Rohde & Schwarz Malaysia Sdn Bhd
Suite 10.04, Level 10, Wisma E&C

No. 2 Lorong Dungun Kiri
Damansara Heights
50490 Kuala-Lumpur

(Tel) +7 (32) 72 67 23 54
(Fax) +7(32) 72 67 23 46
rs-kazakhstan@rsd-rohde-
schwarz.com

(Tel) +254 (2) 55 80 88
(Fax) +254 (2) 54 46 79

(Tel) +82 (2) 34 8519 00

(Fax) +82 (2) 547 43 00
sales@rskar.rohde-
schwarz.com-service@rskor.rohde-
schwarz.com

(Tel) +965 (244) 91 72/73/74
(Fax) +965 (244) 95 28
jk_agarwal@yahoo.com

(Tel) +371(7) 50 23 55
(Fax) +371(7) 50 23 60
latvia@rsdk.rohde-schwarz.com

(Tel) +966 (1) 465 64 28 Ext. 303
(Fax) +966 (1) 465 64 28 Ext. 229
chris.porzky@rsd.rohde-schwarz.com

(Tel) +961(1) 48 69 99
(Fax) +961(1)49 05 11
tohme.sayar@netcomm.tv

(Tel) +370(5) 239 50 10
(Fax) +370(5) 23950 11
lithuania@rsdk.rohde-schwarz.com

(Tel) +389(2) 329 82 30
(Fax) +389(2) 317 74 88
netra@netra.com.sk

(Tel) +60 (3) 20 94 00 33
(Fax) +60 (3) 20 94 24 33
sales.malaysia@rohde-schwarz.com

Tektraco International Technology Ltd.(Tel) +356 (21) 37 43 00 or 37 80 88

121, B'Kara Road
San Gwann SGN 08

Rohde & Schwarz de Mexico
S.deR.L deCV.

German Centre Oficina 4-2-2
Av. Santa Fé 170

Col. Lomas de Santa Fé
01210 Mexico D.F.

siehe/see Austria
ICTC Pvt. Ltd.

Hattisar, Post Box No. 660
Kathmandu

(Fax) +356 (21) 37 66 67
sales@tektraco.com

(Tel) +52 (55) 8503 99 13
(Fax) +52 (55) 8503 99 16
latinoamerica@rsd.rohde-

schwarz.com

(Tel) +977 (1) 443 48 95
(Fax) +977 (1) 443 49 37
ictc@mos.com.np



Adressen/Addresses

Netherlands

New Zealand

Nicaragua

Nigeria

Norway

Oman

Pakistan

Panama

Papua New
Guinea

Paraguay

Philippines

Poland

Portugal

Republic
Dominican

Romania

Russian
Federation

Saudi Arabia

Rohde & Schwarz Nederland B.V.
Perkinsbaan 1
3439 ND Nieuwegein

Nichecom
1 Lincoln Ave.
Tawa, Wellington

siehe/see Mexico

Ferrostaal Abuja

Plot 3323, Barada Close
P.0.Box 8513, Wuse
0ff Amazon Street
Maitama, Abuja

Rohde & Schwarz Norge AS
Enebakkveien 302 B
1188 Oslo

Mustafa Sultan Science & Industry Co.LLC.

Test & Measurement Products
Way No. 3503

Building No. 241
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R&S UPV Description of the Front Panel

1 Putting into Operation

Chapter 1, "Putting into Operation", describes the control elements and connectors at the front and rear
of the Audio Analyzer R&S UPV and shows how the instrument is put into operation. It also describes
the connection of peripherals such as printer, keyboard, mouse and monitor. Specifications for the
interfaces can be found in the data sheet.

The introduction in Chapter 2, "Getting Started", provides an overview of the functions and operating
concept of the audio analyzer. Detailed operating instructions and an overview of the menus are
provided in Chapter 3, "Manual Operation".

The CD-ROM contains the entire manual complete with the other chapters in printable PDF format: The
individual menus and functions of the instrument including the associated remote-control commands
are explained in detail in the reference section (Chapter 4). Basic information on remote control of the
instrument is provided in Chapters 5 to 7, "Fernsteuerung - Grundlagen" and "Fernsteuerung - Befehle".
A detailed description of the instrument interfaces can be found in Chapter 8, "Wartung und
Gerateschnittstellen”. Chapter 9, "Fehlermeldungen" contains an overview of the possible error
messages output by the instrument.

Notes:
The audio analyzer has the WindowsXP ® Embedded operating system. No special knowledge
of the operating system used is required for operation of the instrument.

It is, however, assumed that users possess basic PC knowledge, such as what files and
directories etc are or how data is transferred using the Windows ® Explorer. This information is
therefore not specified in detail here.

The instrument can be fully operated via the control elements on the front panel. It is, however,
also possible to operate the instrument using an external keyboard and mouse. Operation
follows the same basic rules which apply to other Windows programs in use today. It is also
assumed that users are familiar with these basic rules. This information is therefore not
specified in detail here.

1146.2078.62 11 E-1



Description of the Front Panel

R&S UPV

Description of the Front Panel

This section provides an overview of the control elements and connectors on the front of the R&S UPV.

1 Screen with softkeys

W Rohde & Schwarz Audio Analyzer UPY Screen 1
File Edit Screens Instruments DispConfig

Function

Meas Time
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R&S UPV

Description of the Front Panel

1146.2078.62

The large screen shows all of the important settings and states of the audio
analyzer in a clearly organized display. 5 displays ("screens") are provided to
ensure clearer organization of the many possible panels and display windows.
The display is divided into the following sections:

- menu bar
- operating and display area
- WINBAR with softkey labels

- softkeys

The menu bar

- contains a row of pull-down menus which can be used to, for example, load
instrument settings, select panels and screens or call up help functions.

- The menu bar appears when the MENU key is pressed or the mouse pointer
is moved to the left of the screen.
It otherwise remains hidden in order to save space.

In the operating and display area

- the Audio Analyzer R&S UPV is operated using numerous panels which can
be selected by the user

- the measurement results are displayed numerically and/or graphically in the
format selected by the user

The softkey bar/WINBAR at the bottom of the screen has two functions:

- In normal operating mode, the softkey bar containing the functions available
in the selection windows of the panels is visible; the softkeys permit rapid
selection without needing to use the mouse.

- When the key is pressed, the WINBAR containing the names of all
opened panels / graphical windows is displayed in place of the softkey bar.
Pressing the associated softkey puts the focus on the corresponding panel /
graphical window, i.e. it becomes active. At the same time, the system
returns to normal operating mode (see above).

- ltis possible to toggle between the softkey bar and WINBAR at any time by
pressing the key.

The function of the softkeys

- corresponds to the label on the softkey bar and WINBAR. The softkeys can
also be operated using the function keys on the external keyboard or by
clicking the associated button.

13 E-1



Description of the Front Panel

R&S UPV

2 Navigation keys

SCREEN

The navigation keys are 4 rocker buttons which are used for forward

and backward switching.
EB
WINDOW SCREEN - Switches between the individual display settings (the
"screens").
[ 4 r ] WINDOW —  Switches the focus to each of the panels open in the
SCAN visible screen in sequence (the panel with the focus
is active).
L <r ] SCAN —  Changes between the individual curve traces
PAGE ("scans") in graphical displays so that, for example,
measurement values can be read off from the curves
| VvV A \ using the cursor.
PAGE —  Scrolls back and forward in the tables one page at a
time.
3 Data entry keys
Numeric keys
DATA 0...9 —  Entry of numeric values
—  Entry of decimal point
+— -~ Entry of sign
4 5 6 abc —  Entry of letters
ghi ikl mno
- —  Entry of a space
| 1 I | 2 I I 3 l T —  Entry of special characters
pars tuv WXYZ
Aca —  Switchover between uppercase and lowercase letters
(2] e 255
e L. Beea
Function keys
Lt MENU —  Displays the menu bar on the screen
UNDO —  Deletes the character to the left of the cursor
— Undoes the action last performed
Fm ESC —  Closes the open window; the old value or parameter
UNDO is retained
ENTER —  Completes the data entry; the new value is adopted

i &)

1146.2078.62

Confirms (OK) and closes open entry windows

Pressing the rotary knob has the same effect

14 E-1



R&S UPV

Description of the Front Panel

4 CONTROL panel

= s | STOP = Eq
START SINGLE CONT ON |

SHUT- < —=REM <—=OFF
HCOPY DOWN LOCAL OUTPUT

) ) N ] e e )

The CONTROL panel contains the following operating functions. These functions are described in

Start measurements / sweeps
Loudspeaker control

Hardcopy of the screen contents

Shut down the operating system

Switch between remote / manual operation

Switch off outputs

detail below:
Keys for starting START
measurements and
sweeps
= STOP
START SINGLE CONT SINGLE

" W— -

Starts continuous measurements and sweeps
(LED lights up);

Resets Min/Max values for bargraph displays,
averaging for measurement results, and limit
overranging

Starts a single measurement or a single sweep
(LED lights up during execution)

STOP/CONT Measurement / sweep is stopped or continued
(toggle function)
Keys for setting the ON Switches the loudspeaker or connected
loudspeaker headphones on and off (toggle function)
Volume Opens a window for adjusting the audio
= Eﬂ monitoring volume

d

1146.2078.62
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Description of the Front Panel

R&S UPV

Keys for printing hardcopies, shutting down the operating system, switching between remote/local
operation, switching off outputs

SHUT- @« —=REM «¢—=OFF
HCOPY DOWN LOCAL OUTPUT

e

) e

1146.2078.62

H COPY

SHUT-
DOWN

LOCAL

OUTPUT

Depending on the settings under Utilities printout
of the screen contents on the connected printed is
started

the screen contents are stored in a file

Stores the current settings on the hard disk and
then shuts down the Windows operating system

Switches from remote operation to manual
operation; the LED lights up with remote operation

Switches all outputs of the measuring instrument
off or on again; the LED lights up when the
outputs are switched off

1.6 E-1



R&S UPV

Description of the Front Panel

5  VARIATION panel

Rotary knob

VARIATION

%@

Cursor keys

=/ [ed

Cursor keys

Le /8]

6 USB connectors

1146.2078.62

Moves the focus in the panels, selection windows and tables
Varies the entry value at the cursor position
Moves the active cursor inside the graphical windows

Switches the measuring steps forwards and backwards for
manual sweeps

Pressing the rotary knob has the same effect as pressing the
Enter key

Move the focus in the panels, selection windows and tables

Vary the entry value at the cursor position

Move the active cursor inside the graphical windows
Move the cursor position in entered values

Switch the measuring steps forwards and backwards for
manual sweeps

USB (Universal Serial Bus) interfaces of type A (host USB) for:

connecting peripherals such as mouse, keyboard, printer
connecting a USB stick for transferring files

There are two additional USB interfaces (type A) at the rear of
the instrument.
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Description of the Front Panel

R&S UPV

7 Combined CD/DVD drive

8 Headphone connector

0

B
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9 SETUP panel

SETUP
SAVE LOAD PRESET

—_) -

10 HELP key

HELP

11  WINDOW panel

MODIFY  HIDE CLOSE

O ®
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The integrated combined CD/DVD drive is used to

— install software updates on the R&S UPV

— install sequence programs and macros

— import data and instrument settings from other R&S UPVs

—  play back test and music signals in WAV format
—  store data on a CD-ROM

Connection of headphones for audio monitoring of the analysis or

generator signal

SAVE

LOAD

PRESET

Opens a window for storing instrument settings

Opens a window for loading predefined instrument
settings

Loads the factory settings of the instrument

Pressing this key displays a context-sensitive help text

MODIFY

HIDE

CLOSE

Opens a selection of functions on the softkey bar;
these functions can be used in conjunction with
the rotary knob to move or resize the active panel
or graphical window

Minimizes ("hides") the active panel or graphical
window

Closes the active panel or graphical window
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R&S UPV Description of the Front Panel

12 Analog audio interfaces

Output and input connectors of the analog generators and analyzers

ovLp ——GENERATOR —— —— ANALYZER—— ovLp

1

110 VRMS /160 V PK CAT |
R

Warning!

The instrument complies with measuring category |; make sure that the input
voltage at the connectors of the analog analyzers does not exceed 110 V
(effective, sinusoidal) and 160 V (peak value).

Do not use the instrument in measuring categories Il, lll and V.

Explanation:

Measuring circuits as defined in section 6.7.4 of EN61010-1:

Measuring category | is intended for measurements on circuits which are not
connected to the high-voltage current system.

13 WINBAR key

WINBAR It is possible to toggle between the softkey bar and WINBAR at any time by
pressing the key:

— In normal operating mode, the softkey bar containing the functions
available in the selection windows of the panels is visible; the softkeys
permit rapid selection without needing to use the mouse.

- When the key is pressed, the WINBAR containing the names of
all opened panels / graphical windows is displayed in place of the softkey
bar. Pressing the associated softkey puts the focus on the corresponding
panel / graphical window, i.e. it becomes active. At the same time, the
system returns to normal operating mode (see above).
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Description of the Front Panel R&S UPV

14 Digital audio interfaces
Inputs and outputs for connecting digital consumer devices and professional studio equipment.

DIGITAL AUBIO QUTPUT UNBAL - BNC connectors
UNBAL  OPTICAL

E OPTICAL —  Optical interface conforming to
EIAJ CP-340, TOSLINK system

" BaL
@ BAL —  XLR female and male connector

DIGITAL AUDIO INPUT
UNBAL OPTICAL

Note:
These interfaces are only available in conjunction with the R&S UPV-B2 option.

15 Power switch

POWER The power switch switches on the instrument and starts the booting
oo process.
= |
@ Warning:
The instrument must be set up in such a way that operation of

the power switch is not obstructed.

Note:
It is strongly recommended to shut down the operating system

before switching off the instrument (using the key or
the mouse).
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R&S UPV Description of the Rear Panel

Description of the Rear Panel

This section provides an overview of the connectors at the rear of the R&S UPV.

1 LAN connector

LAN LAN interface

— Integration of the audio analyzer in a network
Remote operation of the audio analyzer from a remote computer

Remote control of the audio analyzer

—  Loading of firmware updates

2 RS-232-C interface

RS-232-C interface, 9-pin D-SUB connector (male)

3 Printer interface

LPT

Parallel printer interface, 25-pin D-SUB connector (female)

4 Connector for external monitor

MONITOR Connector for an external monitor,
15-pin D-SUB connector (female), 3-tier

5 USB connectors

USB (Universal Serial Bus) interfaces of type A (host USB).
—  Connection of peripherals such as mouse, keyboard, printer

—  Connection of a USB stick for transferring files

There are additional USB interfaces on the front of the instrument.
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Description of the Rear Panel R&S UPV

6  Trigger connectors

TRIG IN — Input for triggering measurements

TRIG OUT —  Trigger output and clock output

7 Analog auxiliary output

Additional analog output for special applications
— DC output, e.g. for supplying power to hearing aids

— Output for the analog generator signal via an integrated amplifier for
the direct actuation of small loudspeakers

— Output for single-channel audio monitoring

8 Digital synchronization and expansion interfaces

Inputs and outputs for reference and sync signals, and auxiliary interfaces for the R&S UPV-B2 option
(digital audio interfaces)

DIGITAL AUDIO
== HhE==

SYNC IN —  Synchronization input for word-clock signals

SYNC OUT —  Output for synchronizing digital peripherals to the word clock or biphase clock of
the R&S UPV

AUX IN — Input for a digital audio reference signal (DARS) or auxiliary input for digital

audio signals

AUX OUT —  Output for a digital audio reference signal (DARS) generated by the R&S UPV or
auxiliary output for digital audio signals

Note:
These interfaces are only available in conjunction with the R&S UPV-B2 option.
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R&S UPV Description of the Rear Panel

9 IEC/IEEE-bus connector

et Gl :Eg?s/l IE“EDI\E/-bus connector (IEC 625/IEEE 488) for remote control of the
§ g
Note:

Requires the R&S UPV-K4 option (remote control).

10 AC supply voltage connector

AC supply voltage connector with indication of the set nominal AC supply
voltage

100V/120V/220V/230V

50...60 Hz /300 VA Caution!

The R&S UPV must be set to the nominal voltage of the AC
system used.

Before switching on the instrument for the first time, check
whether the correct AC supply voltage is set.

IEC 127-T4.0H / 250V

11 Slots for expansion plug-ins
In the rear panel of the R&S UPV, there are two slots into which expansion plug-ins can be inserted

(see Chap. 4 and data sheet).For example, an I2S interface can be fitted in addition to the optional
digital audio interfaces on the front of the instrument.
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Putting into Operation R&S UPV

Putting into Operation

The following section describes how to put the instrument into operation and to connect peripherals
such as printer and monitor. It contains general safety instructions for instrument operation.

Installation of the options is described separately for each option in the respective sections of Chapter
4, "Instrument Functions"; software updates are explained in Chapter 8, "Maintenance and Interfaces".

Unpacking the Instrument

‘/ -\» » Remove the instrument from its packaging and check the equipment
for completeness using the delivery note and the accessory lists for
the various items.

» Remove the two protective covers from the front and rear of the

Remove protective covers audio analyzer and check the instrument for any damage.

» If there is damage, immediately contact the carrier who delivered the
instrument. In this case, make sure not to discard the box and
packing material.

» ltis advisable to keep the original packing material in case the audio
analyzer is to be transported or shipped at a later date. Keep at
least the two protective covers for the front and rear to prevent
control elements and connectors from being damaged.

Setting up the Instrument or Installing It in a 19" Rack

The instrument is designed for indoor use. It can either be set up as a separate unit or mounted in a 19"
rack.

A rack adapter (see the data sheet for the order number) is required for installation in a 19" rack . The
mounting instructions are supplied with the adapter.
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R&S UPV

Putting into Operation

Safety Instructions

General Safety Instructions

Caution!

Before putting the instrument into operation, check the following points:

The housing covers must be in place and their screws must have been tightened.

Vents must be unobstructed. Make sure that the air can escape freely through the
vents at the rear and at the sides. The minimum distance to the wall should
therefore be at least 10 cm.

The voltage level at the inputs must not exceed the permitted limits.
The instrument should only be operated in horizontal position on an even surface.
The ambient temperature must not exceed the range specified in the data sheet.

The instrument complies with measuring category I; the input voltage at the
connectors of the analog analyzers should not exceed 110 V (effective, sinusoidal)
and 160 V (peak value). The instrument should not be used in measuring categories
I, Il and V.

Explanation:

Measuring circuits as defined in section 6.7.4 of EN61010-1:

Measuring category | is intended for measurements on circuits which are not
connected to the high-voltage current system.

The outputs of the instrument should not be overloaded and correct polarity must be
ensured.

Failure to observe the above points may result in damage to the instrument and/or
injury to the user.

Protection Against Electrostatic Discharge

To avoid damaging the electronic components of the DUT due to electrostatic discharge
caused by contact, the use of appropriate protective measures is recommended.

1146.2078.62
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Putting into Operation R&S UPV

Setting Up the Instrument

Warning!

The instrument feet must be either fully folded in or fully folded out. Only then can a
stable position of the instrument and reliable operation be ensured.

The uniform pressure on the folded-out feet must not exceed 500 N (weight of
instrument and of equipment stacked on top)

Stacked instruments must be secured against slipping (e.g. by locking the feet to the
top of the front-panel frame).

)
<500N

If the instrument is shifted with the feet out, the feet might fold in. To avoid injuries,
do not shift the instrument with the feet out.

EMC Safety Precautions

To prevent electromagnetic interference, only suitable, shielded signal and control cables should be
used.
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R&S UPV Putting into Operation

Connecting the R&S UPV to the AC Supply

The power supply connector is at the rear of the instrument (see below). The Audio Analyzer R&S UPV
can be set up for connection to AC supply systems of 100V, 120V, 220 V and 230 V and can be
operated with £10% tolerance and an AC supply frequency of 47 Hz to 63 Hz. The instrument is also
suitable for operation with power supply systems with the other nominal voltages specified in the table
below :

Nominal AC supply voltage Voltage selector setting Tolerance of Instrument

+4%

100 VvV -18%

110V +20%
120V 6%

+15%

115V 120V -10%
+4%

127V 120V -18%
+10%

240 V 230V -14%

Setting the AC Supply Voltage

Before switching on the instrument for the first time, check whether the
correct AC supply voltage is set. If the AC supply voltage is not correct, it
must be adjusted in the following way:

» Disconnect the power cable.

» Open the flap covering the voltage selector using a small screwdriver
(or similar).

» Remove the cylinder labelled with the nominal voltages and reinsert it
so that the value visible through the hole in the cover flap when
refitted corresponds to the desired nominal voltage. If the desired
voltage is not printed on the cylinder, select the nearest suitable value
according to the table above.

» Close the flap.

Note:
The Audio Analyzer R&S UPV is operated with the same fuses
for all of the specified nominal AC supply voltages. The precise
designation of the fuses is indicated on the rear of the instrument
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Putting into Operation R&S UPV

Switching On

» Connect the audio analyzer to the power supply system using the
supplied power cable.

|

Note:

8
s
°
3
&

Since the instrument is in compliance with safety class
EN61010-1, it should only be connected to a socket with earthing
contact.

100V /120V/220V /230 V
50...60 H2 /300 VA

F1/Fz
IEC 127-T4.0H /250 V

» Press the power switch on the front of the instrument.

The instrument starts the booting process and all modules are
supplied with power.

Start Screen and Booting of the R&S UPV

After the instrument has been switched on, the installed BIOS version and the processor details are
displayed on the screen for a few seconds.

After this, the WindowsXP® Embedded operating system boots first followed by the instrument
firmware. During booting of the instrument firmware, a self-test is performed. The most recent
instrument settings saved automatically at power-off are then loaded so that the instrument is in the
same state as it was before power-off. After booting is completed, the audio analyzer screen appears
and the instrument is ready to be operated.

Note:
If the software should crash unexpectedly and the instrument is operated via the front panel, it

can only be rebooted by pressing the power switch. If the instrument is operated using an
external keyboard, it is recommended to attempt a restart by pressing Ctr+Alt+Del (warm start)

first.
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R&S UPV Putting into Operation

Restarting the R&S UPV

If the R&S UPV firmware was closed without shutting down the operating system (e.g. by clicking the
IE icon in the title bar), the program can be restarted in two different ways using the mouse:

e Click the "R&S UPV" icon on the desktop

e Click the start button in the task bar, then select the folders "All Programs"”, "Rohde & Schwarz",
"UPV" and click the "R&S UPV" icon.

Switching Off

> Press the key on the front of the instrument.

The R&S UPV stores the current settings on the hard disk and then
shuts down the operating system.

Note:
Alternatively, in the case of operation with the mouse, the
operating system can also be shut down in the same way as
other Windows applications.

» Press the power switch on the front of the instrument.

The instrument is disconnected from the supply system and the power
supply to all modules is interrupted.

Warning:

Switching off the instrument without first shutting down the operating
system in the proper way could result in the loss of data or cause booting
problems the next time the instrument is switched on.
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Function Check

R&S UPV

Function Check

The audio analyzer monitors the most important instrument functions automatically when it is switched

on.

Presets

PRESET

Pressing the key loads a set of defined instrument settings . The most important parameters

set here are:

Generator frequency (analog) 1 kHz
Generator level (analog) 0.1V
Generator signal Sinusoidal
Generator frequency (digital) 997 Hz
Generator level (digital) 0.1FS
Generator signal Sinusoidal

Analyzer interface (analog)

XLR measuring input (analog)

Analyzer interface (digital)

XLR measuring input (digital)

Analyzer function RMS
Frequency measurement ON
FFT monitor function OFF

The preset function sets all parameters and settings, even those of inactive operating modes.

The presets not included in the list above are specified in the *RST values for the associated

IEC/IEEE-bus commands.

1146.2078.62
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R&S UPV Windows XP Embedded

Windows XP Embedded

Caution:

The drivers and programs used in the instrument under WindowsXP ® have been
adapted to the audio analyzer. To avoid impairment of instrument functions, only
the settings described below are permissible. Existing software must only be
modified with update software released by Rohde & Schwarz. Likewise, only
programs authorized by Rohde & Schwarz for use on the instrument must be
executed.

The audio analyzer has the WindowsXP® Embedded operating system. When supplied, the
configuration of this operating system is optimized to the functions of the audio analyzer. Changes in
the system setup are only required when peripherals like keyboard and printer are installed or in the
event that the network configuration does not comply with the default settings (see sections below).

When the audio analyzer is switched on, the operating system boots and the instrument firmware is
then started automatically without a password query (auto login).

Note:
Auto login is performed with the user name and the password "instrument". The standard user
has administrator rights so that printer and network installations are possible.

The operating system can only be accessed if an external keyboard is connected. Pressing the
Windows key on the external keyboard (next to the CTRL key) opens the WindowsXP® Start menu
where the WindowsXP® programs can be called up. Connecting a mouse makes WindowsXP® easier
to use.

The system settings under WindowsXP® are made in the menu Start - Control Panel (the required
settings can be found in the descriptions of WindowsXP® and the hardware).

The R&S UPV does not have a floppy disk drive. Data is exchanged using a USB stick which is inserted
into one of the USB interfaces. The USB stick is automatically assigned a free drive letter and the data
can be transferred in Windows Explorer.

Power-saving mode:

A power-saving mode is configured by default for the R&S UPV. The hard disk switches to power-
saving mode if it is not accessed for 30 minutes. The computing power for the instrument functions is,
however, not reduced. Power-saving mode is deactivated as soon as the hard disk is accessed again.
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Connecting an External Keyboard

A commercially available, external keyboard with USB interface can be connected to the R&S UPV. A
keyboard simplifies the input of list entries, comment texts, file names, etc and is required for operating
WindowsXP®.

The keyboard is connected to one of the USB interfaces at the front or rear of the instrument.

The keyboard is detected automatically when it is connected. The UK keyboard assignment is the
default setting. The keyboard language and special settings, e.g. the repeat rate and so on, can be
changed in the WindowsXP® menu Start - Control Panel - Keyboard or Regional and Language
Options. The menu is opened by pressing the Windows key on the external keyboard .

Connecting a Mouse

A commercially available mouse with USB interface can be connected to the R&S UPV. The mouse
makes it easier to move and resize the panels / graphical windows on the screen and provides
alternative operating modes. It is recommended for easy operation of WindowsXP®.

The mouse is connected to one of the USB interfaces on the front or rear of the instrument.

The mouse is detected automatically when it is connected. Special settings, e.g. the speed of the
mouse pointer and so on, can be made in the WindowsXP® menu Start - Control Panel - Mouse. The
menu is opened by pressing the Windows key on the external keyboard.
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R&S UPV Connecting an External Monitor

Connecting an External Monitor

Caution:
Make sure that the instrument is switched off before connecting the monitor. The
monitor and the R&S UPV could otherwise be damaged.

Do not modify the screen driver (Display type) and the display configuration since this
will impair instrument operation.

An external monitor with an analog interface can be connected to the MONITOR connector at the rear
of the R&S UPV.

MONITOR

The connector interface is described in Chapter 8 "Maintenance and Interfaces".

Connection

To prevent damage to the monitor and R&S UPV, the instrument must be switched off before an
external monitor is connected. After connection, the external monitor is detected when the instrument is
started. The screen display with all elements, e.g. panels, measurement displays, WINBAR and so on,
then appears both on the external screen and on the instrument. No further settings are required.

Installing Options

The R&S UPV can be equipped with numerous options. These options can be divided into three basic
categories:

Software options Can be installed by the user himself; a unique activation code supplied
with the option is required.

Hardware plug-ins Inserted into the appropriate slots in the rear of the Audio Analyzer
R&S UPV.

Hardware options Installed in the Audio Analyzer R&S UPV; these options can only

retrofitted by a Rohde & Schwarz Service Center.
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Connecting the R&S UPV to a Network (LAN)

The R&S UPV has a network connector and can be connected to a LAN (Local Area Network).

Network administrators with the appropriate rights can transfer files across the network and use network
resources such as the network directories or printers. The instrument can also be remote-controlled and
manually operated in the network.

With manual remote operation, the R&S UPV can be operated from an external computer at any remote
location. For example, from his desk the user can operate one or more R&S UPVs that are part of a test
setup located in another section of the building.

Remote control of the instrument via the LAN interface is described in Chapter 5.

Connection to the Network

Caution:

We recommend that connection of the instrument to the network be co-ordinated with
the network administrator. Connection errors may affect the entire network.

Make sure that the instrument is switched off before connecting and disconnecting the
network cable. Only then can the network connection be reliably detected and
impairments to instrument operation avoided.

The instrument is connected to the network using a commercially available RJ45 cable connected to the
LAN interface at the rear of the instrument.

LAN

The connector is described in Chapter 8 "Maintenance and Interfaces".
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R&S UPV Connecting the R&S UPV to a Network (LAN)

Configuring the R&S UPV for Network Operation

The network interface operates with 100 MHz-Ethernet IEEE 802.3u. The TCP/IP network protocol and
the associated network services are preconfigured.

In order to exchange data in a local network (LAN), each connected computer or instrument must have
a unique IP address or a unique computer name. In addition, network access of the different users is
organized by the assignment of access rights.

The access rights determine which of the available network resources, e.g. file storage systems, are
available for the R&S UPV.

Networks with DHCP

The R&S UPV is preconfigured for networks using DHCP (Dynamic Host Configuration Protocol). In
these networks, the R&S UPV is automatically assigned a free IP address. In this case, a unique
computer name is used for identification in the network.

Each R&S UPV is given a unique computer name at the factory. This name can be queried and
changed in the WindowsXP® menu Start - My Computer (see "Querying the Computer Name" below).

Networks with fixed IP addresses

In networks using fixed IP addresses, usually the network operator organizes the addresses. The IP
address has to be entered in the Windows menue Start - Control Panel (see "Entering the IP
Address").

Point-to-point connections

To set up a simple network (a LAN connection between an R&S UPV and a computer without
integration in a large network), an IP address must be assigned to the R&S UPV and the computer. The
IP addresses 192.168.xxx.yyy are available, whereby both xxx and yyy can have the values 1 to 254;
the value for the subnet mask is 255.255.255.0.

In this case, a commercially available cross-over RJ45 cable must be used for the connection.

User ID

The user "instrument” is set for the R&S UPV. The user is used for the auto login when the instrument
is started and for manual remote operation. The password is also "instrument". By assigning the
respective rights, the network administrator decides which directories and resources in the network can
be accessed by the R&S UPV.
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Preparations

The instrument is configured for network operation in the menus of the WindowsXP® Embedded
operating system. The operating system can only be accessed if an external keyboard is connected;
connection of a mouse is recommended for easy operation. The instrument should be switched off
before the keyboard and mouse are connected. This will ensure that the keyboard and mouse are
correctly detected by the operating system.

Entering the IP Address

1. Call up the Start menu using the Windows |
key on the external keyboard (next to the Ctrl UPV Instrument

key). ‘J My Documents

1‘; My Recent Documents b

![i My Computer |

All Programs  » 7—J Run...

Log OfF E)] Shut Down

2. Click Control Panel

B Control Panel

Fie Edt View Favorbes Tools | B
ek = () - T | Jseeren | roues |11
tddress I[} Control Panel E‘ Go

Pick a category

[3 Switch to Classic View

- =%
£ .25
=« “=) Appearance and Themes \\ﬁ') Printers and Other Hardware
See Also e 8}' '
& Windows Update y =
W Help and Suppart -'r Network and Internet Connections % User Accounts
3 Other Control Panel -
Options .
— |f " -
1 add or Remove Programs ..-9 Date, Time, Language, and Regional
o Options
-.-"""'/
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R&S UPV Connecting the R&S UPV to a Network (LAN)

3. Click Network and Internet Connections and then click Network Connections bottom right in this
menu.

B Metwork and Internet Connections

Fe Edit  ‘iew Faworites Tooks Help | "‘l
(oack - ) - I?‘J,__.:S&Bﬂ:h | Folders | i) ‘
Address | network and Internet Connections =] Go |

Gee Also 2 ? Network and Internet Connections

& My Network laces

L) Pri nd Oth 1

- Hal;:ill’:: o PICK a taSK.u

%) Remate Desktop

L Phins il Mesdork Bibion Set up or change your Internet connection

Create a connection to the network at your workplace

Troubleshooters S Set up or change your home or small office network

|2) Home or Small Office

. Networking . .

(@) termot Exglore or pick a Control Panel icon

|?] Network Diagnostics

@ Internet Options e Network Connections
—

4. In the Network Connections menu,
right-click Local Area Connection
and then click the Properties - -
button. Qe - ) - | Jsewen | rotes | [77)-

Address |¢_, Metwork Connections

‘__t. Network Connections

Fle Edit View Favorites Tools Advanced Help

LAN or High-Speed Internet

[5] Create a new connection

=
#3 Setup a home or small
office netwark

See Al ]
= Local Area Connection
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Connecting the R&S UPV to a Network (LAN) R&S UPV

5. Onthe General tab, select Internet
Protocol (TCP/IP) in the field This
connection uses the following
items: and then click the Properties

button.
JB) 05 Packet Scheduler
351 File and Printer Shiaring for Microsalt Netwarks
=
6. In the Internet Protocol (TCP/'P) Internet Protocol (TCP/IP) Properties

Properties menu, enter the IP
address in the Use the following IP
address: field (all data can be
accessed by the network
administrator). Terminate the entry
in all menus with OK.

Obtain an P address
automatically (DHCP = Dynamic

Host Configuration Protocol) is the
default setting.

£ N bt [ 5 st
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Querying the Computer Name

1. Call up the Start menu using the Windows key on the external keyboard (next to the Ctrl key).
Highlight My Computer and right-click to call up a context menu.

UPV Instrument

’} My Documents

ED My Recent Documents P

B e
; Explore
G’ Coritrol Panel Search...
7 Map Netwark Drive. .
/-) Search Disconnect Network Drive. ..
&ll Programs ¥ 7~ Run... Show on Desktop
Rename
Logoff [8) sy properties

2. Click Properties and select the Computer Name tab in the menu.

The computer name is displayed under Full Computer Name:. The name can be changed in the
Change submenu.

Srstemproperies I
Advanced | System Restore | Remote
Genesal Computer Name I Hardware
Windows uses the following infarmation Lo identify your computer
- on the netwark.

Computer description: |
For example: ""Fitchen Computer o "Marny's
Cormputer'.

Full computer name: MY-UPY.
‘Wark group Py

Touze the Netwok, [dentilication \Wizard to join a
%Mnandm@uhcd user accaunt, click Netwark Sngsiosiit

Taorename this computer or join a domain, click Change. Change... |

0K I Cancel ] eyl
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Connecting the R&S UPV to a Network (LAN) R&S UPV

Accessing Directories in theNetwork

Access to network drives depends on access rights and whether the drives in question have been
enabled. The complete integration of the R&S UPV in a large network with the necessary assignment of
rights is highly complex and normally performed by a network administrator.

Accessing the hard disk of a computer connected to the network from the R&S UPV is, however,
relatively easy. The directory which the R&S UPV is to access simply has to be enabled on the remote
computer. This directory is then accessed from the R&S UPV using a WindowsXP® search function.

This procedure is also of importance for a point-to-point connection, for instance in order to start a
firmware update for which the files have been stored on the hard disk of the remote computer.

Note:
Both the computer and the audio analyzer must have a computer name and an IP address (see
the section "Configuring the R&S UPV for Network Operation")

Enabling the desired directory on the remote computer

Note:
The menu name may deviate from the name specified in the operating sequence, depending on
the language and on the operating system used on the computer.

1. On the computer, select the directory to be enabled in Windows Explorer and right-click to call up
the Properties menu.

2. In the Sharing panel, activate the Share this folder tick box.

3. Write down the name of the computer (see the section "Querying the Computer Name").

Accessing the enabled directory from the R&S UPV
1. Press the Windows key to call up the Start menu.
2. In the Search menu, select Computers or People and then A Computer on the Network.

3. Enter the name of the computer under Which Computer you are looking for? and start the search
by pressing Enter.
The name of the computer is given as the search result.

4. Click the computer name. The enabled directory is displayed and the files stored there can be used
in the R&S UPV.

Note:
If a user name and password are requested when you click the computer, the login name and
password used on the computer must be entered.
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Configuration for Manual Remote Operation

The R&S UPV can be operated manually from an external computer via a network connection. The
Windows program Remote Desktop Connection is used for operation. Manual remote operation is
described in Chapter 3 in the section "Manual Remote Operation".

Manual remote operation of the audio analyzer is only possible if

the Windows 95 operating system or higher and the Remote Desktop Connection program are
installed on the external computer and a LAN interface is configured for the network

the audio analyzer and the computer are connected via the LAN (see "Configuring the R&S UPV for
Network Operation™)

the Remote Desktop Connection program is activated on the audio analyzer (see "Activating the
Remote Desktop Connection program at the R&S UPV")

the R&S UPV data has been entered in the Remote Desktop Connection program on the external
computer (IP address or computer name of the R&S UPV in the network (see "Querying the
Computer Name"))

the user has logged on at the R&S UPV from the external computer by entering the correct user
name (instrument) and the correct password (instrument) (see "Starting manual remote operation at
the external computer")
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Activating the Remote Desktop Connection program at the R&S UPV

Caution:

After activation of the remote desktop, any user on the network who knows the
computer name and login data of the audio analyzer can access this R&S UPV.

1. Call up the Start menu using the Windows key on the external keyboard (next to the Ctrl key).
Highlight My Computer and right-click to call up a context menu.

UPV Instrument

’) My Documents

ED My Recent Documents P

[
2 Explore
G’ Control Panel Search...
7 Map Netwark Drive. .
/—) Search Disconnect Netwiork Drive. ..
All Programs  » ] Run... Show on Deskkap
Rename
logoff 8] shu  properties

2. Click Properties and select the Remote tab in the menu.

3. Activate the Allow users to connect remotely to this computer tick box.

System Properties

General Computer Name Hardware Advanced
Systern Restore Automnatic Updates Fiemate

A= Select the ways that this computer can be uged from another
location,
Remote &zsistance
[ Allaw Fermate Assistance invitations ta be sent fram this computer

Learn more about Bemote Assistance.

Femate Desktop
Allaw uzers to connect remately ta this computer

Full computer name;
mulad11b6. RS0 .DE

Learn more about Bemaote Desktop.

[ Select Remote Users... ]

QK. H Cancel H Apply ]

1146.2078.62 1.34 E-1



R&S UPV Connecting the R&S UPV to a Network (LAN)

Starting manual remote operation at the external computer

The Remote Desktop Connection program is already installed in the WindowsXP® operating system.
For all other Windows operating systems from Windows95™ and higher, the program can be
downloaded free-of-charge from the Internet (http://www.microsoft.com). It can be loaded onto any
external computer by following the instructions also provided on the Internet.

1. If necessary, install the Remote Desktop Connection program on the external computer.

2. Start the program in the Windows menu Start - All Programs - Accessories - Communications.

9F Remote Desktop Connection

Computer:  |MY-UPY |

Connect I Cancel I Help I Options >)|

Before the program can be used for the first time, the instrument and user ID of the R&S UPV must be
entered on the external computer. The instrument ID (i.e. the computer name of the R&S UPV)
identifies the R&S UPV in the network. Every R&S UPV is supplied together with a computer name

which can be used for manual remote operation. Querying the computer name is described in the
section "Querying the Computer Name".

The user ID is necessary as it authorizes access to the R&S UPV. It is preset on the R&S UPV and is
instrument for both the user name and the password. No entry is needed in the Domain field.

3. Enter the instrument and user ID on the General tab of the extended Remote Desktop Connection
menu (called up by pressing the Options>> button).

‘.'f Remote Desktop Connection

Lieneral | Displa_l,JI L-:-caIFlesour-:esl F'r-:-gramsl Experience

| [0

— Logon settings

Type the name of the computer, or chooze a computer from

the drop-down list,

Caomputer: IMY.UP\,-' j

dser name: Iinstrument

Pazsward: I xxxxxxxxxx

Diomair: ||

[~ Save my password

— Connection settings
D Save current settings, or open zaved connection,

Save sz | Open... |

Connect I Cancel | Help | Dptions«l
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4. The login data can be stored with the Save As button.
If it is stored as the file default.rdp, the connection to the R&S UPV is offered by default when the
program is started. If it is stored under a different name, the setting for the connection to the

R&S UPV is offered in the selection list which is displayed by pressing the 3 button in the
Computer: field.

5. Set the display resolution of the R&S UPV screen to 800 x 600 on the Display tab.
_ o]

ﬂ Remote Desktop Connection

- De
e ection

General Displap |L0cal Hescq.me:sl ngansl Experience

—Remaote dezktop zize

En Chaase the size of vour remote desktop. Drag the siider all the
= way to the nght o go fullscreen.

Less —J— More
L

800 by 600 pevels
r— Colars
| True Calor (24 kit =l
I .

Mote: Setiings on the remote computer might owvemde this setting,

Iv| Dizplay the connection bar when in fiull screen mode

Connect Cancel | Help | Optionz <<|

6. Set up the connection by pressing the Connect button.

When the connection has been set up, the audio analyzer screen appears on the external computer.
Operation is possible with the mouse and/or the keyboard. Keys on the front panel which do not
have a direct equivalent on the keyboard can be replaced by key combinations, (see the table in
Chapter 3 in the section "Operation Using an External PC Keyboard").

If several R&S UPVs are to be manually operated from one computer by means of manual remote
control, a separate Remote Desktop Control window must be opened for each R&S UPV. This is
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2 Getting Started

Introduction - Getting Started

The Audio Analyzer R&S UPV is able to perform virtually all measurements occurring in the audio
world, from frequency response measurements through distortion factor and spectral displays to the
analysis of digital data streams. Several measurement functions can be carried out and displayed at the
same time, whereby in the audio frequency range the measurements are performed as real two-
channel functions.

The R&S UPV performs all measurements using digital signal processing. Here, analog signals to be
measured are first subjected to complex preprocessing on analog measurement modules before they
are digitalized and fed to the digital measurement routines.

This concept offers numerous advantages, for example:
e The measurement methods at the analog and digital interfaces are identical.
e The measurement functions are available at both the analog and the digital interfaces.

e Operation at the analog and digital interfaces is the same.
The many available options mean that the Audio Analyzer R&S UPV can be adapted to perform a wide
variety of different tasks. The basic version of the instrument has analog audio interfaces. A number of

other measurement functions are also available, but only after the appropriate options have been
installed (see the data sheet for details).

This chapter, "Getting Started", only describes the functions available in the basic version of the Audio
Analyzer R&S UPV.
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Important Information for Measurements

Maximum Output Voltage of the R&S UPV Generator

Generator Config ! EI E

Inztrument Analog j
Channel 2=1 j
Output Type @ Unbal & Bal
Impedance a0l j
Common ¢ Flost ¢ Ground
Bandwicth | 22 kHz =]
Yot Range o Mago O Fix
Max Yaltage Im i

The generator of the Audio Analyzer R&S UPV can generate
analog output voltages with an RMS of up to 20 V. These
levels can damage or even destroy sensitive input circuits.

In the Generator Config panel, it is possible to limit the
analog output voltage. For measurements on sensitive
circuits, it is advisable to set an appropriately low value in the
Max Voltage field; this value then applies to all analog
output signals, irrespective of the signal shape. The
maximum voltage is not exceeded even in the case of
changes made using the rotary knob.

The section "Function Selection and Value Entry" from
page 2.9 onwards and Chapter 3 "Manual Operation” explain
how to set these values and change values using the rotary
knob.

The pulse level of the digital audio signals can be up to 8 V.
Although the risk of destruction is generally much smaller
than for analog circuits, care must still be taken when making
settings for digital circuit energization.

Rapid Deactivation of the Outputs

= OFF
OUTPUT

e

1146.2078.62

In the event of faults, all outputs of the R&S UPV can be deactivated by pressing the
key. The key affects all audio outputs, i.e. for both analog and digital

audio signals.

The deactivated lines can only be reactivated by pressing the OUTPUT OFF key

again.

The status of the key is indicated by an LED. lllumination of the LED means

OUTPUT OFF.

More detailed information on this key can be found in Chapter 3 in the section "Rapid
Deactivation of the Outputs".
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Avoiding Hum Loops

Generator Config ! E E

F

Irztrument Analog j
Channel 2=1 j
Output Type & Unbal Bl

Impedance 20 j
Comman |ﬁ' Float Gru:uund|
Banchavicth I 22 kHz ‘-'I

Bl

Analyzer Config !

In=trument &nalog j ft
Channel 2=1 j
Coupling v ac O DC
Bandhwicth 22 kHz =]

Pre Fitter Ot -]
InoLt Bl =]
Chl Imped 200 K0 [ |
COMmmon |ﬁ' Flost Gr-:uund|
Chl Range Auto b lI
Help System

HELP
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It is generally known in audio engineering that analog
circuits must always be set up in such a way that hum
signal pick-up is avoided. For this reason, it is important
that a ground connection (grounding contact) be provided
at only one point in the entire circuit.

Both the generator and the analyzer are configured as
floating devices in order to prevent an additional,
inadvertent ground connection via the Audio Analyzer
R&S UPV. The two Common fields of the
Generator Config and Analyzer Config panels are
factory-set to Float.

There are, however, some applications where the audio
circuit to be tested is set up without any ground
connection at all. It may be necessary to create a defined
ground connection especially if hum pick-up is suspected.
This can be done at the Audio Analyzer R&S UPV by
switching the Common field to Ground for either the
generator or the analyzer (depending on the application).

More detailed information on how to make these settings
can be found in this chapter in the section "Function
Selection and Value Entry" from page 2.9 onwards and in
Chapter 3 "Manual Operation".

The Audio Analyzer R&S UPV has a context-sensitive help system. If you have a
question while operating the instrument, pressing the key opens a help page
containing information on the currently highlighted parameter field. From here it is
possible to move to other help pages using the contents list, the index, scroll arrows

and page-internal links.

The help texts are available in English and German.

More detailed information on this key can be found in Chapter 3 in the section "Help

System".
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Brief Introduction to the R&S UPV Operating Concept

Windows® User Interface and Control Elements

To provide the user with a familiar environment, operation is largely based on the Windows® user
interfaces. All panels, entry windows, etc are made up of known elements.

Operation follows the same basic rules which apply to other Windows® programs in use today. It is
assumed that the user is familiar with these basic rules. This information is therefore not given in detail
in this manual.

The R&S UPV can be fully operated via the front panel. Additional peripherals such as a mouse and
keyboard can be connected but are not essential requirements.

After being switched on, the instrument is in the same state as it was before it was switched off. This
applies to all setting parameters of the R&S UPV, including those not currently displayed on the screen.

The instrument is operated using function keys with permanently assigned functions, softkeys with
functions which vary according to the application, the rotary knob with integrated entry function, and the
display screen via which the panels are operated.

Operation using an external keyboard and mouse is also possible; this is explained in Chapter 3
"Manual Operation".

Selection frames or the highlighting of an entry field (dark background) indicate the current entry focus.
Entries can be made in the element with entry focus.

Display

The display is the central element for operating the R&S UPV. Both the instrument settings in the
various panels, and the measurement results are displayed here.

To make the various functions of the Audio Analyzer R&S UPV easier to operate, they are organized in
a series of panels. The measurement results can be displayed as digital numeric values, data lists, in
analog bargraphs or in result graphics. The user can freely choose the number of panels and the
number of graphical windows to be shown in the display. The size of the windows can be changed
within wide limits, whereby the font size, scaling and so on are adapted automatically (depending on the
selected window). Panels and display windows can be activated by pressing the key.

5 display windows (or "screens") are provided so that the wealth of information can be better organized.

SCREEN

The direction keys are used to toggle between the individual screens.
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Menu bar

Numeric
display
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.\ Graphical
— / window

>
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Panel List

Generator Generator e | [ o <€
Conin ) | ncfion i Funglion | MumercDiselay]  Waveforn <€ WINBAR

F3 : F10

Softkeys

Fig. 2-1 R&S UPV display with main elements

One of the two bars (either the softkey bar or the WINBAR) is always displayed at the bottom of the
screen.

In normal operating mode, the softkey bar is visible; it contains eight buttons which are assigned the
functions available in the selection windows of the panels. The softkeys underneath the buttons are
labelled with their assigned function; pressing the respective softkey permits rapid selection.

If there are more than 8 elements to choose from, the hidden elements in the selection list can be
displayed by pressing the last softkey containing the »» symbol or the first softkey containing the <4<«
symbol.

Off RIS RME Selective Peak | Quasi Peak | DC THD " - |

When the key is pressed, the WINBAR appears in place of the softkey bar; this is indicated by
"Panel List" in the left-hand corner:

Panel List
Generatar | Generatar | Analyzer Analyzer I Filter | | |
Confi Function Caonfig Function

The labelled buttons show the names of all panels and graphical windows open in the current screen.
Pressing the associated softkey puts the focus on the corresponding panel / graphical window, i.e. it
becomes active. At the same time, the system returns to normal operating mode (i.e. the softkey bar).
Hidden panels (see "Panels and Display Windows") are also listed in the WINBAR. If a hidden panel is
selected, it is redisplayed on the screen with its previously set size and position; it simultaneously
receives the focus.

1146.2078.62 2.5 E-1



Brief Introduction to the R&S UPV Operating Concept R&S UPV

Panels and Display Windows

The Audio Analyzer R&S UPV distinguishes between the following panels and display windows:
e panels used to make function settings
e configuration panels used for configuring how the measurement values are to be displayed

e numeric display fields for displaying the measurement values of the various measurement
functions

e combi displays in which numeric measurement values can be supplemented by bargraphs
and limit monitoring

e graphical windows in which measurement values are displayed in the form of diagrams

e data lists in which the measurement values are listed in tabular form

Panels are opened on the currently displayed screen by activating the menu bar using the key,
highlighting the Instruments or DispConfig button with the rotary knob or cursor keys, opening the
pulldown menu with the Enter key or rotary-knob click, and then highlighting the desired panel and
selecting it with a rotary-knob click.

Display windows are selected in the same way, except that they are listed under the Displays button.

Each panel and display window is a separate window which can be either closed, opened or hidden.
Panels / display windows are open if they are displayed on the currently visible screen. If the window is
minimized and moved to the bottom of the screen, it is referred to as being "hidden". In both cases, the
panel / window is assigned an entry in the WINBAR at the bottom of the display. Only one window on
the screen can be activated at any one time using the softkeys on the WINBAR (active windows are
identified by their blue title bar).

As soon as a panel / display window is active, it can be moved around on the screen. This is done in
the following way:

e Press the key; the following softkeys then appear on the WINBAR:

Full Screen | HDrizMovepl HorizSizel_ VertMovel_ Yert Size l_l Fix Size | Fix All Sizes -

Additional hidden functions can be shown by actuating the PP button:

LR | Prop. Size r Default Al Cascade All Optirmize All | Close All |

e After selecting the desired direction of movement using the appropriate softkey, the panel can be
moved / resized using the rotary knob.

The same panel / display window can be displayed in several screens at the same time. The display
characteristics can be different for each of the screens; the content is, however, always the same.
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Structure of the Panels and Display Windows

The table below shows the panels of the Audio Analyzer R&S UPV as well as the main settings that can
be made in these panels (a detailed list of all panels together with the most important setting
parameters can be found at the end of Chapter 3 "Manual Operation"):

Panels which can be selected viathe Instruments menu bar button:

Generator Config

Selection of instrument (analog or digital interfaces)
Configuration of channels and bandwidths
Reference values

Generator Function

Selection of test signals
Sweep function

Frequency and level settings
Filter and equalizer

Analyzer Config

Selection of instrument (analog or digital interfaces)
Configuration of channels and measurement bandwidth
Start and trigger conditions

Analyzer Function

Selection of measurement functions

Measurement speed and accuracy

Activation of filter and equalizer

Activation of Post-FFT

Selection and settings for level monitor

Selection and settings for input monitor

Selection and settings for frequency, phase, group delay
measurement

Selection and settings for FFT monitor

Selection and settings for waveform monitor

Filter

Definition of filter properties

Auxiliaries

Settings for integrated loudspeaker and connected headphones
Settings for auxiliary analog output
Settings for trigger input and trigger output

1146.2078.62
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R&S UPV

Panels which can be selected via the DispConfig menu bar button:

Function Config

Level Monitor
Config

Input Config
Freq Phase Config

These four panels contain settings for displaying measurement values
e in the numeric display fields

e inthe associated combi displays

e and settings for limits, minimum values and maximum values

Sweep Graph Config
FFT-Monitor Config
FFT Graph Config
Waveform Config
Bargraph Config

Up to four of each of these panels are available; they contain settings for
displaying measurement values in the graphical windows, e.g.

e one or two-channel display

units, scaling, gridlines, etc

evaluation of minimum values and maximum values

entry of limit curves

settings for cursors and markers

The measurement results of the Audio Analyzer R&S UPV are shown in the following display windows
(a detailed list of all panels together with the most important setting parameters can be found at the end
of Chapter 3 "Manual Operation"):

Numeric Display

o Display of measurement results for measurement function selected in
Analyzer Function panel

e Display of measurement results for level monitor and/or input monitor
selected in Analyzer Function panel

e Frequency measurement results, or frequency measurement result and
phase / group delay measurement result

Funct Chl...2
Lev Mon Chl...2
Input Chl...2
Freq Chl

Freq / Phase

These combi displays are extensions to the numeric measurement displays;
they show the respective numeric value plus the following additional
features:

e Analog bargraphs

e Limits

e  Minimum and maximum values

Sweep Graph 1...4
FFT-Monitor

FFT Graph 1...2
Waveform
Bargraph 1...2

e Up to four of each of these display windows can be opened (depending
on the window type) in order to display the scans of the different
measurements

e Graphical display shows one or two channels

e The measurement results are displayed in the way defined in the
associated configuration panel

1146.2078.62
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Basic Rules of Operation

The following basic rules are intended to simplify operation of the Audio Analyzer R&S UPV:

e Operating sequence in the panels: top to bottom
Changes to parameters of individual menu items may affect the selection or value range of menu
items which are usually located further down (they affect the selection or value range in fields
located higher up in only a few exceptional cases).

e Sequence: generator —analyzer — measurement value display
Many setting parameters can be used in other panels. For example, the sweep frequency settings
can automatically be adopted as the scaling for the graph.

Observing this sequence saves the user having to enter parameters twice.

Function Selection and Value Entry

All functions and parameters are set in the panels.

The rotary wheel is used for navigating inside the panels. Turning the rotary knob clockwise moves the
cursor down or to the right. Here the cursor first moves to the right inside a field, then down through the
current group, then jumps over to the right-hand column, down again to the end of the group from
where the cursor then moves to the left-hand column of the following group, and so on.

Alternatively, the cursor keys @ and @ can also be used for navigation.

FFT Monitor Config - |O] x|

Graphic - Do [ =
Scan * Singlk Mt

Showe Min Maz [

TRACE & Track TRACE B

Source ILeveI Zhl vI

Label Auto v I-Level Chi

n v Alive /{
Reference Walle hd
K_/ 00000
Forallscans [

Panels can only be operated if they have the focus (indicated by the blue title bar).

The simplest way of changing from one panel to another in the case of operation via the front panel is

WINDOW

using the direction keys @ The [»] key switches from panel to panel in the sequence in which the
panels were opened. Changing to a different open (or to a hidden) panel is also possible using the
WINBAR (see the section "Display" on page 2.4).
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Before settings can be made in a panel, the relevant parameter field must be highlighted, i.e. it must
have the focus. This is indicated by a selection frame around the entry field.

The settings are made in the following ways:

Highlighting control elements

Ly Wode i~ Exp ©* Mormal

A control element is activated by shifting the focus to this
element using the rotary knob. The entry focus is indicated
by a blue, green or magenta border.

Activating/deactivating functions

A tick box is used to activate or deactivate functions. If the
W
| D Qrfset I || tick box is activated (checkmark), the assigned setting is
selected / enabled.

Toggling functions

Coupling o+ AC

- Do ” Radio buttons are used for functions which can be toggled
between two settings. A black dot in the appropriate button
indicates the selected status.

Only one of the two options can be active at any one time.

Selecting a parameter

Analyzer Function ! E Actuating the =l button opens a selection field. As soon as

this parameter field has the focus, a list for selecting the

|Furu:ti|:|n IHMS j ayailable parameters can be opengd yvith a rotary-knob
click. The fold-down parameter list is displayed below the
Off - selection field.
W Parameters are selected by highlighting the desired item
RMZ Selective and confirming with the key or rotary-knob click.
GEELS Items in the parameter list are highlighted using the rotary
Quasi Peak PAGE
b - knob, the cursor keys (=) or the keys @
THD The parameter list can be quit without adopting the
THD+R & SINAD highlighted parameter by pressing the key.
hod Dist If the list is longer than the displayed window, a scroll bar
DFD ll is available.
Alternatively, parameters can also be selected using the
softkeys.

-
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Note:
The contents of the parameter lists are not fixed
but vary depending on other settings selected.

Numeric value entries

Numeric values can be entered or edited in these fields.
The following applies: Entries outside the possible value
range are not accepted; an audible warning is issued and
the entry is changed to its permissible minimum or
maximum value. The possible value range is displayed
above the softkey bar.

Value entries in Edit mode

When the focus is moved to a numeric entry field, the
system enters Edit mode, which is indicated by a green
selection frame.

To enter the new value, simply begin entering digits using
the numeric keypad on the front panel; the old value is
deleted automatically when the first key is pressed. The
digit to the left of the cursor can be deleted at any time

during entry using the key.
If certain digits only are to be changed, position the digit

cursor accordingly using the ] or cursor key and
enter the new digits.

The numeric entry field is closed with:
ENTER The newly entered value is adopted.
ESC The old value is retained.

Softkeys The selected unit is set and adopted
together with the newly entered value.

The entered value is set in the hardware as soon as the
numeric entry field is closed.
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Value entries in Direct mode

When the focus is moved to a numeric entry field, the
system enters Edit mode, which is indicated by a green
selection frame.

| Voltage 125 oo M ||

Changing to Direct mode is performed by pressing the
key or with rotary-knob click; the color of the
selection frame then changes to magenta.

> The digit cursor then moves to the first digit to the right of
the decimal point or, if there is no decimal point, to the digit
at the extreme right.

DATA A digit can now be entered using the keypad on the front
panel; the digit at the cursor position is replaced. The

[ 7 J[ 2 ] 9 cursor does not change its position.
abc def

The digit cursor can be placed at a different position at any

4 [_5 ] 6 time using the (e and (5 cursor keys. Digits are then
ghi jkl mno ..
entered at the new position.
1 ][tz ] [ 3] In Direct mode, every setting change is immediately
R ) s passed on to the hardware and executed.
| 0 . | +[- Direct mode can be quit using the ENTER function or the
[} %o # Axra key

Rotary-knob entries in Direct mode

When the focus is moved to a numeric entry field, the
system enters Edit mode, which is indicated by a green
selection frame.

| woltage 12500 M ”

Changing to Direct mode is performed by pressing the
key or with rotary-knob click; the color of the
selection frame then changes to magenta.

The digit cursor then moves to the first digit to the right of
the decimal point or, if there is no decimal point, to the digit
=

at the extreme right.

The highlighted digit can then be changed directly using
the rotary knob, whereby the numeric value is "carried

n over", i.e. transferred to the next digit.
The digit cursor can be placed at a different position at any
@ time using the ] and (5] cursor keys so that other digits
can be changed using the rotary knob.
This method is ideal for adjustment work as every change

has an immediate effect in the hardware.

Value entry can be completed with a rotary-knob click, the

key or the key.
@ As an alternative to the rotary knob, the numeric values

can also be changed using the = and ®= cursor keys.
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Entering / changing the unit of a value

The unit of a numeric value is displayed next to the entry
field. When the value is entered, all units available for the
respective function are offered on the softkey bar (on more
than one level where necessary). The entry can be
completed by selecting the unit using a softkey.

This is done differently depending on the selected mode:

e In Edit mode, the newly entered numeric value is
adopted and set together with the selected unit.

e In Direct mode, the physical value (humber with the
previously selected unit) is converted to the newly
selected unit and adopted as the new numeric value.

Information on using reference values

The Audio Analyzer R&S UPV allows reference values to
be used when entering various values. These reference
values are used as a basis for settings for other
parameters.

The example below explains these interdependencies:

A reference voltage (Ref Voltage) can be set in the
Generator Config panel. The actual output voltage is set
in the Generator Function panel where the unit is dBr,
i.e. it is possible to enter the output voltage in dB relative to
this reference value.

Alphanumeric entries

When the focus is moved to a text entry field, the system
enters Edit mode, which is indicated by a green selection
frame.

If the complete text (e.g. for graph labels) is to be newly
entered, simply begin entering characters using the keypad
on the front panel; the old text is deleted automatically
when the first key is pressed. The keypad on the front
panel of the R&S UPV is automatically switched to the
mode for entering alphanumeric characters. Text is
entered in the same way as on mobile phones: The
characters assigned to a key are called up in sequence by
repeatedly pressing the key. A different key can be
pressed immediately to enter the next character; a brief
pause must, however, be made when entering characters
assigned to the same key. The space character is

assigned to the key, special characters are entered

+/-
using the decimal-point key and the key is used to
toggle between upper and lower-case characters.
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The character to the left of the cursor can be deleted at
any time during entry using the key.

If certain characters only are to be changed, position the

cursor accordingly using the ] or cursor key and
enter the new characters (if the position of the cursor is
changed before the first character is entered, the old text
will not be deleted).

The text entry field is closed with:

ENTER The newly entered text is adopted.

ESC The old text is retained.
Display fields

Srasrall e IS.EESEISEE Hr || Som_etime_s it is very useful_for operators  to receive
additional information about their settings.

Display fields inside the panels are used in such cases.
These fields are shown in grey and cannot be accessed.
They always contain valid values and therefore always
show settings active in the background; the fields are
updated as soon as a setting in the associated parameter
field is changed.

Adopting parameters

TRACE & Track TRACEB In many cases, settings are to apply e.g. to both
Im Im measurement channels or to both traces. Here the
O e F oo R&S UPV provides multi-column panels which gllow

settings to be transferred from the left-hand to the right-
& Alive " Hold  Alive " Hald hand column without the parameter having to be entered a
m m second time.
|D-DDDDD W |D-DDDDD W If the track box has a checkmark, all of the settings within

the function group are applicable to both columns. All fields
with transferred settings in the right-hand column are
shown as display fields. They appear grey and cannot be
accessed while the track function is active. If a setting is
changed in the associated parameter field in the left-hand
column, this change is also shown in the display field in the
right-hand column.

Help function

Information on the possible entries is given at the bottom of the screen above the softkey bar. The units
offered in the softkey bar and the limits specified in the "Valid Range" field always refer to the
highlighted parameter field. The valid value range is given in the unit currently selected.

Entries outside the specified value range are not accepted; an audible warning is issued and the entry
is changed to its permissible minimum or maximum value.
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Note:
The specified ranges for value entries always take the current status of the instrument into
consideration. They are therefore not constant and depend on the presets already configured
for other parameters.

Below is an example for entry of the generator output voltage; additional units can be displayed by
actuating the PP button:

alid Range is -240dEY to 20dBY
W | m iy dav dBu | dBm | dBr | > -

Measurement Functions and Displaying Measurement Results

The Audio Analyzer R&S UPV offers various types of measurement windows for displaying the results
of the numerous measurement functions. The measurement results can be displayed as digital numeric
values, in analog bargraphs, in result graphics or in data lists. The user can open any number of
measurement windows on the screen.

e What (which measurement function) is measured and how (which measurement method)
measurement is performed, is preset in the Analyzer Function panel.

e The panels for configuring the measurement value display are used to determine how the
measurement results are presented (i.e. which unit, how many digits, etc). A series of panels for the
different measurement windows are provided for this purpose.

e The results are finally displayed in the various measurement windows.

Analyzer Function M =13 Waveform Config M [=1E3 B P Ly i [=l
Function S Spacing & Lin ¢ Log ‘I Freguency:
Meas Time Auto - Top W m 21500
hotch(Gain) Off h Bottom 50,0000 m 31800 kHE
Filter off w7 Pain Grid Auto Medium j
Fitter off - Sub Grid m
Fitter off - Limit Upper T
Frict Settiing | Off - - Uit ezl pessoll =
FedFr M ¥eiis [Time ]

Level Monitor  |DC j Unit lﬁ Z
Input Monitor | Peak j Enginesting | &uto - E
Freq/Phasze Frequency j = Scaling O Manu * Auto E
Meas Time {* Fast " Prec Left IW 3 2
Fren Seftling off = ain Grid W
FFT Monitor [ Sub Grid 2 vl
wavetorm ¥ - Resoltion  [sdig/0ooioB v Sean[ 0 Tlaf Time /s
4] I 2
What is measured and Display type for Display of measurement results
how measurement is measurement results
performed
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Numeric display field

The numeric display field provides a clear overview of the numeric values from various analyzer
functions and displays a maximum of 8 numeric value results from the Analyzer Function panel. The
individual columns are permanently assigned, from left to right:

Column 1:  Measurement results from the function which is set in the Function field of the
Analyzer Function panel.

Column 2:  Measurement results for the set Level Monitor function.
Column 3:  Measurement results for the Input Peak function.
Column 4:  Display of either the frequency measurement result or, if Freq & Phase or

Freq & GrpDel is set, display of the frequency measurement result in the first row and
display of the phase or group delay measurement in the second row.

= E

Inp. Pesk Frecquency

28.3 mV 1.01V 125.00 Hz

Combi display

The combi display is used if the numeric value of a measurement result is to be supplemented by
analog bargraphs, limit monitoring or the storage of maximum and minimum values.
The free selection and free scalability mean that especially important or critical results can be monitored
and tracked even when viewing the R&S UPV screen from a relatively long distance.

Measured minimum and maximum
(REECITE Min  Max [IEEREEID values
495.30 mV Measurement display
E mV Bargraph

1000

300.00 m Limit 800.00 m Limit settings
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Numeric Display Opening combi displays

The easiest way to open combi displays is to highlight the
R respective measurement display in the numeric display

. field (blue selection frame) and to select the display with
Ch 493 mV the [ENTER] key or rotary-knob click.

"

992 mV

Ch2

Configuring the numeric display field and combi display

The settings for the individual columns of the numeric display field or for the combi displays are made in
the following four configuration panels which can be opened by actuating the DispConfig button in the
menu bar:

Funct Config

Lev Mon Config
Input Config

Freq / Phase Config

Level Mon Config ! E

Channel 1 Channel 2

Dizplary Shiowy | Showy |
Uit j W j
|

W
Uit &t " |v v |v
Ao j

Resoltion  |Scig (000168 w||[sdiasooode =]

Engineering Auto

Reference  |Walue | [1.000000 W
suto Soale_Exec | _Exec |

Spacing f* Lin " Log f* Lin ™ Log
Left 100.0000 n | |100.0000 A
Right 1000000 W 1000000 W
Main Grid off =] |]or ]
Litnit Lowwer r r

Limit Upper r r

Shiowy Min bz v v
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Graphical windows

The most informative way of displaying measurement results is to use a two-dimensional graph. The
Audio Analyzer R&S UPV makes a distinction between the following graphical windows:

Sweep Graph
FFT Monitor
FFT Graph
Waveform
Bargraph

These windows can be set using the associated configuration panels.
All graphical displays can be evaluated using horizontal and vertical cursors; markers are used to

identify important measurement points. A broad range of softkey control functions can be used to scale
graphs, to display sections of graphs, and to perform many other tasks.

FFT Monitor = =]

Level Ch1/!dBV

0
Scanl 0 = af4 Frequency ! Hz
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Introduction to Instrument Operation Using Examples

Measuring the Frequency Response of an Amplifier, Equalizer, etc

This example is based on the factory settings of the Audio Analyzer R&S UPV. It explains the changes
made in the individual panels to set up the measurement and describes how to graphically display the
measurement results. Finally, the example shows how to save the defined measurement setup on the
R&S UPV so that it can be used again for other applications.

Step 1: Loading the factory settings

PRESET The easiest way to load the factory settings of the
instrument is to press the key on the front of the

R&S UPV.
[ Alternatively, the factory settings can be loaded by opening
Load Newy Setup the menu bar with the key, highlighting the File
anve Setup As button with the rotary knob and actuating it with a rotary-
Load Application knob click, and then highlighting and actuating Preset in

the displayed list in the same way.
Prezet (Load Default)

E:xit

Step 2: Setting the required generator signal

The basic settings for configuring the generator are
made in the Generator Config panel.

WINDOW
The panel must have the focus before it can be
‘ 4 ) I operated. This is already the case with the default
setup, otherwise press the key until the color
of the title bar in the desired panel changes to blue.
i = .

Generator Config !EI. The frequency response is usually measured on both
nstrument Anaing j fcig%nnels, this is already configured in the Channel
Channel 2=1 j < Depending on the DUT, Output Type can be

switched to balanced circuitry; various output
Output Type & Unkal ¢ Bal < impedances can then be selected in the field below. If
necessary, the required parameter field can be
Impedance 2 j highlighted with the rotary knob; this is then indicated

by a selection frame (see the screenshot to the left). A
rotary-knob click toggles between the two radio
buttons.
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R&S UPV

COmmon ¥ Float ¢ Ground
Bandwidth 22 kHz =]
Yolt Range & suto O Fix
Max Yoltage 20.0000 £
Fef Yoltage 1.00000 b
Fef Freguency | 1000.00 Hz

Function ISine j
Loy Dist I

Swveep Ctrl b
Freguency 1000.00 Hz
YWoltage 010000 L

Function Sine j
L Dist I
Swyeep Ctrl Off j
Freguency el
YWoltage Auto List

] Manual Sweep
gy Manual List
Equalizer n
DC Offset I

II:I.IIIIIIIIII:IIII W
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Floating output circuitry for the generator (see the
section "Avoiding Hum Loops" on page 2.3) and a
maximum signal frequency of 22 kHz are normally the
right settings to be used.

The other settings are also suitable for the majority of
applications and do not have to be adjusted unless
necessary.

This completes the settings in the Generator Config
panel.

The Generator Function panel must now be
activated; once again, press the key until the
color of the panel's title bar changes to blue.

Sinusoidal signals (Sine) are required; this setting is
already selected.

To be able to measure the frequency response, the
sinusoidal signal must be swept in the frequency. A
fixed frequency of 1kHz is preset in the default
instrument setup.

To activate the sweep, highlight the Sweep Ctrl field
by actuating the rotary knob until this field has the
blue selection frame (see the screenshot to the left).

The fold-down parameter list is opened with a rotary-
knob click or by pressing the ENTER key.

Use the rotary knob to highlight Auto Sweep and
activate this setting with another rotary-knob click or
with the ENTER key.

The parameter list closes and a number of additional
fields appear in which further sweep parameters can
be set.
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Function Sine j
Lo Dist -

Swyeep Cirl Auto Swweep j
Mext Step Anlr Sync j
X Axis Freguency j
Z fis off -]
Freguency

Spacing Log Paint= j
Start |m Hz
Stap I 20.0000 kH=z

alid Range is 100mHz ko 21 . 75kHz

Hz
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kH=z

&

| €

The Next Step field must remain set to Anlr Sync;
this setting causes the next sweep step to be
triggered as soon as a valid measurement result is
available in the analyzer part. This synchronization
optimizes the sweep speed.

The sweep variable must now be specified in the next
field. Frequency is already preset here (as required in
this example).

No other sweep variable is required; the Z Axis field
therefore remains set to Off.

The next selection field is used to select the algorithm
for advancing through the sweep points.

This can be done using a linear or logarithmic step
size; the number of individual sweep points (Points)
or the step size from point to point (Steps) can be set.

This selection field is factory-set to Log Points; this is
the usual setting for frequency response
measurements.

The values for the start and stop frequency of the
sweep must be entered in the next two fields.

Highlighting the desired field gives it the green
selection frame. The required frequency value can
now be entered directly using the numeric keypad on
the front panel (20 Hz in this example). Pressing the
ENTER key adopts the value and adjusts the
hardware accordingly.

The possible value range is given above the softkey
bar. Entries outside the specified value range are not
accepted; an audible warning is issued and the entry
is changed to its permissible minimum or maximum
value.

As soon as the value entry field is highlighted, all
available units are displayed on the softkey bar;
additional hidden units can be shown by actuating the
»P» button. Value entry can be completed by
actuating the softkey labelled with the desired unit;
this is a particularly useful feature if a value is to be
changed to a different unit.
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Start 20.0000 Hz
Stop 20.0000 kHz
Paint= ED
Woltane Im i
Fitter ot -]
Equalizer r
DC Offset |

I 0.00a00 W

&«

&

The value for the stop frequency is entered in the
same way (here 20 kHz).

The number of desired sweep points must be entered
in the Points field; 30 points are preset here. Up to
1024 points can be selected. 50 points are entered in
this example; this generally provides an adequate
number of measurement values without making the
overall measurement cycle too long.

The desired output voltage for the measurement is
entered in the Voltage field; once again, the field must
be highlighted before the value can be entered. The
value range is again displayed above the softkeys and
the available units are shown in the softkeys.

The remaining fields are not relevant for this example.
Configuration of the generator is therefore complete.

Step 3: Selecting the required measurement

Analyzer Config ! EI E

In=trument

Analog

=

Channel

1146.2078.62

2=1

=l

The basic settings for configuring the analyzer are
made in the Analyzer Config panel.

Once again, the panel must have the focus before it can

be operated ([wWINDOW ] key).

The frequency response is usually measured on both
channels; this is already configured in the Channel
field. The setting 2 =1 means that both channels have
the same settings; the following parameter fields appear
once only in the panel but affect both channels.
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Coupling i AC i oo €« If necessary, it_ is possible to toggle between AC and
DC coupling using the two radio buttons.
B E e j € The fields for the measurement bandwidth are already
Pre Fitter C1ff j <« preset with the appropriate setting; no prefilter is
required here.
IrpLit Bal j € In this example, the signal to be measured is supplied
via the balanced input sockets (Bal setting). The
Cht Imped 200 kit j analyzer can also be connected to the generator
COmman & Flost! ¢ Ground <« internally.
Floating input circuitry for the analyzer (see the section
Chl Range Auto j « “Avoiding Hum Loops” on page 2.3) and the autorange
S el n function are normally the right settings to be used.
ef Impe . ] _ ] ]
The default settings in the following fields are also
Start Cond [&uto -] correct.
By 000000 < This completes the settings in the Analyzer Config
panel.
The following are set in the Analyzer Function panel:
e what is measured (which measurement function)
and
Analyzer Function
5 !EE e how measurement is performed (which
B pa measurement method)
; The RMS of the voltage must be measured for the
Meas Time € frequency response measurement described here; the
Match(Gain) ot - required setting (RMS) is already preselected.
_ The measurement time for each individual
Fitter Off M measurement point is selected in the Meas Time field.
p
) The default instrument setting here is Auto which
Fitter Off j means that the measurement time is automatically
: adapted to the input frequency, i.e. the measurement
aitey el j cycle speeds up as the frequency increases. This
Frict Setting C1ff j setting can (with just a few exceptions) be used for the
majority of applications.
Past FFT r If the integrated generator is used for measuring the
) frequency response (as in this example), the setting
Level Monttar  [RMS j Gen Track should be used. The measurement time is
: then automatically adapted to the frequency generated
Input Monitor  |Peak j in the generator. The frequency information from the
generator is passed on directly to the analyzer. The
FreqFhase Freguency j analyzer then adjusts its measurement time to precisely
. one period (or to an integer multiple of one period). The
Meas Time (% Fast (" Prec advantage of this method is maximum measurement
Freq Settling Ot j speed with maximum accuracy.
. All other parameter fields are not relevant for this
FFT Monitor [ example; the settings in the Analyzer Function panel
et - are therefore complete.
avetarm
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Step 4: Displaying the measurement results — Numeric measurement display

Numeric Display

RMS Inp. Peak Freduenc:

oc
- IO] V )

In the default instrument setup, the numeric

5 [=] Y
measurement display is also already open.

If the DUT is correctly connected to the Audio Analyzer
R&S UPV, measurement values will already be
displayed.

The panels for configuring the measurement value
display are used to determine how the measurement
results are presented (i.e. which unit, how many digits,
etc). A series of panels for the different measurement
windows are provided for this purpose.

The Function Config panel is shown here as an
example; the first column of the numeric measurement
display is configured in this panel, i.e. the display fields
which show the measured level values for the

Function Config frequency response measurement described here.

channel 1 The panel_has two columns; to simplify matters, only
Channel 1 is shown here.

W
) the Unit field.
Unit Ato v |v

The Engineering parameter is used to determine
€« whether the display automatically toggles between uV,
mV and V, for example, or whether other unit formats

Uit j € The unit for the numeric measurement displays is set in
|

Engineering Auto

Resoltion  [3dia/01cB | are desired.
Sl el j < If th_e measurement results are to be displayed as
relative values, they are referred to the reference value
0.00000 he set in the Reference field.

Other parameter fields in this panel are used to set
limits and to display extreme values. These functions
are described in detail in Chapter 3 "Manual Operation"
and Chapter 4 "Instrument Functions".

Step 5: Starting the sweep

Although the analyzer is already supplying
measurement  results, the  status  message
Gen Running Jween Waiting "Sweep Waiting" above the softkeys indicates that the
sweep has not yet been started, although it has been
configured in the Generator Function panel.

The sweep is started by pressing the key in the
top right-hand part of the R&S UPV front panel. The
— —  STOP status message "Sweep Run Cont" informs the user
START SINGLE CONT that when this key is pressed the sweep will start and

[ ] [ ] { ] be repeated continuously.
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The sweep can be stopped at any time by pressing the

key (the status message "Sweep Stopped"
is displayed); the sweep continues if the key is pressed

again.
If the key is pressed, the sweep is started once

only; "Sweep Terminated" appears in the status field
when the sweep cycle has been terminated.

Step 6: Displaying the measurement results — Graphical windows

The results of a frequency response measurement are usually displayed graphically with the measured
output voltage values of the DUT being plotted on the frequency axis.

The following settings are required for this:

SCREEN
<5

Sweep Graphl Config (closed)

Swveep GraphZ Config (closed)
Swweep Grapha Config (closed)
Swweep Graphd Config (closed)
FFT Monitar Config (closed)
FFT Graphl Config (clozed)
FFT Graph2 Config (clozed)

Sweep Graphl Config
Dizplay Shﬂl €

Scan * Single  huti €«

Showe Min e |_

1146.2078.62

Use a different screen for the graphical display so that
Screen 1 is not filled with too many panels. To do this,

change to Screen 5 by pressing the key; this
screen is empty in the default R&S UPV setup.

Open the menu bar with the key and open the
Sweep Graph 1 Config panel by selecting it in the
selection list displayed by actuating the DispConfig
button.

As explained above, the way in which the measurement
results are presented is determined in the
configuration panels. Each graphical window has its
own configuration panel.

The Sweep Graph 1 Config panel required here has
two columns; to simplify matters, only Trace A is shown
in the example.

The associated graphical window can be opened by
actuating the Show button in the Display field. The
window appears in the same screen so that the effect of
the following settings can be observed directly.

In each graphical window, one or two traces (Trace A
and Trace B) can be plotted on one X-axis. Each trace
can consist of a large number of scans. In this example,
only one single scan is to be displayed; the Scan field
can therefore remain set to Single.
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R&S UPV

TRACE &

Source IFunct Ch j
Label auta W |Funct Ch

& Alive  Haold

Unit Frct Track [~ |+ 'I

Unit Auto v W

Engineering I.ﬂ-.uh:l j

| |
START SINGLE

-

Ao Scale ﬂl

Spacing & Lin " Log
Top 3.50000 iyt
Bottom 1.20000 iyt
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The scans can display the results of the different
measurements available in the R&S UPV.

For the frequency response measurement, the
measurement results for the measurement function
selected in the Function field in the Analyzer Function
panel (here the RMS measurement) must be displayed
on a graph. For Trace A, the Source field is therefore
set to the function result of measuring channel 1 (this is
already preset in the default setup).

The Alive setting means that the results are displayed
continuously; the Hold setting "freezes" the traces.

The units to be used for the measurement values on the
Y-axis are set in the next section.

If the unit used in the numeric display window is also to
be used in the graphical window, the Unit Fnct Track
tick box must be activated. If this is not the case, a unit
can be selected from the parameter list next to the tick
box.

The Engineering parameter is used to determine
whether the display automatically toggles between uV,
mV and V, for example, or whether other unit formats
are desired.

All the other default instrument settings are correct and
allow a result to be displayed immediately in the form of
a graph. If the sweep is started with the or
key, the scan appears in the graphical window.

The scaling will probably need to be adjusted. Actuating
the Exec button in the line Autoscale rescales the
graph on the basis of the measured minimum and
maximum values so that the entire trace fits in the
graphical window.

The end values for the Y-axis can, however, also be
entered in the two fields Top and Bottom.

The default R&S UPV settings for the X-axis are also
mostly correct for this example:

2.26 E-1



R&S UPV Introduction to Instrument Operation Using Examples
BT | Luto j By selecting a frequency sweep in the
_ _ Generator Function panel, the X-axis is
Aofs [Frecuency | Laberaue # IT'"1E automatically defined as the frequency axis
Uinit |Hz | it W IHz with the unit Hz.
Engineering | 4uto | Refvaiue |1Eu:u:|.|:|c| Hz | If Auto is set in the Scaling field, the start
Scaling ™ Manu ¢ Auto  Spacing i~ Lin ¥ Log and stop frequency of th? sweep defined In
the Generator Function panel is
Left IED-DDDD Hz  Right kHz | automatically used as the upper and lower

end value for the X-axis.

N
The Lin setting in the Spacing field is

unsuitable for this example. Since a sweep
with logarithmic step size has been selected
for this measurement, the X-axis should also
be subdivided logarithmically. This setting
can be changed quickly with a rotary-knob
click.

Step 7: Using arelative unit in the graphical window

The settings so far made allow the frequency response of the DUT to be displayed graphically but not in
a way that conforms to standards.

In the case of frequency response measurement, the relevant standards stipulate that the deviations of
the output voltage must be plotted over frequency, whereby the output voltage of the DUT at the
reference frequency 1 kHz (for analog measurements) is used as the reference level.

The following settings in the Sweep Graph 1 Config panels are used to adapt the graph for this
measurement example:

Reference

Reference

Yalue j

1.00000 '

“alue j

Mess Panel B

Yalue

Max

* Cursar

0 Cursar

Fef 997 Hz

Fef 1000Hz B
4 Other Trace

Meas Chi

Mess Ch2 Ad
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A default reference value of 1V is set in the Reference
field.

This value must be replaced by the output voltage value
of the DUT measured with the reference frequency of
1 kHz.

The R&S UPV offers a very simple way of doing this:

Open the parameter list in the Reference field and
select the Ref 1000 Hz setting. With this setting, the
value measured at this frequency is determined (if
necessary by means of interpolation between the
measurement values at the two adjacent frequencies)
and used as the reference value.
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R&S UPV

Unit Frict Track [ IW vl <

Unit Auto v clBr

Engineering IOff j

Auto Scale

Exec |

Spacing & Lin  Log

Taop I 20.0000 dBr €<
Bottorm I:EI:I.EIEIEIEI dBr <

Sweep Graphl

All that remains is to select the unit dBr in the
Unit Fnct Track field. All measurement values are then
displayed in dB relative to the reference value selected
above. This satisfies the standards defining frequency
response measurement.

The Y-axis must now be scaled according to
requirement, e.g. from +20 dBr to -20 dBr.

20

Funct Ch1{ dBr

20 a0 100 200 a00 1k 2K

Frequency { Hz

If the measurement result of the
second channel has been selected
for Trace B, the graphical display
for the measured frequency
response may look like the
example shown opposite.

Funct Ch2 { dBr

Sk 10K 20K
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Step 8: Saving the instrument setup

SAVE

LOAD

1146.2078.62

Pressing the key opens the window for saving
files.

The desired file name can now be entered using the
keypad on the front panel.

The keypad on the front panel of the R&S UPV is
automatically switched to the mode for entering
alphanumeric characters. Text is entered in the same
way as on mobile phones: The characters assigned to a
key are called up in sequence by repeatedly pressing
the key. A different key can be pressed immediately to
enter the next character; a brief pause must, however,
be made when entering characters assigned to the
same key.

The file extension is assigned automatically once the
file name has been entered (here .SET); it is advisable
to use this automatic assignment function as it prevents
entry errors.

If this instrument setup is to be used again at a later
date, simply press the key to reload the setup in
the file window.
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Measuring the Harmonic Distortion (THD+N) of a DUT

This example is also based on the factory settings of the Audio Analyzer R&S UPV. However, only the
settings in the individual panels which differ from the settings in the previous example are explained.

Step 1: Loading the factory settings

PRESET

The easiest way to load the factory settings of the
instrument is to press the key on the front of the
R&S UPV.

Alternatively, the default setup can also be loaded via the
menu bar.

Step 2: Setting the required generator signal

Generator Config ! E

Inztrument Analog j
Channel 2=1 j
Output Type  [F Unkal © Bal

Impedance S0 j

Function Sine j
Loy Dist r
Swveep Cirl Ot j

1146.2078.62

&

In the Generator Config panel, the basic settings for
configuring the generator in this example are the
same as those set for the frequency response
measurement described in the previous section.

Depending on the DUT, Output Type may have to be
switched to balanced circuitry.

The Generator Function panel must now be

activated; once again, press the key until the
color of the panel's title bar changes to blue.

Sinusoidal signals (Sine) are required; this setting is
already selected.

The harmonic distortion is often only specified for the
reference frequency 1 kHz (for analog applications).
Fixed frequencies are therefore used for
measurement; as a result, Sweep Ctrl must remain
set to Off.
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The frequency 1 kHz is already preset in the default

Freguency 1000.00 Hz Instrument setup.
Only the output level required for the measurement

Wlttace Im W may have to be adjusted (in the Voltage field).

Fitter Oiff j The remaining fields are not relevant for this example.
Configuration of the generator is therefore complete.

Equalizer N

DC Offzet [

IIZI.IIIIIIIIIEIIII LY

Step 3: Selecting the required measurement

Analyzer Config ! E

In=trument

Analog

=l

Channel

Analyzer Function ! E

2=1

=

Function

1146.2078.62

| RMS

ot

Fhls

RhZ= Selective
Peak

Guasi Peak

THO=+M & SIMAD
o Dzt
DFD

=

Jid

The basic settings for configuring the analyzer are
again made in the Analyzer Config panel.

These settings are made in the same way as shown in
the previous example.

The Analyzer Function panel must now be activated,;
once again, press the key until the color of the
panel's title bar changes to blue.

The measurement function and measurement method
are set in this panel.

The measurement function is selected first; the fold-
down parameter list is opened with a rotary-knob click
or by pressing the ENTER key.

Use the rotary knob to highlight THD+D & SINAD and
activate this setting with another rotary-knob click or
with the ENTER key. The parameter list is then closed
again.
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Analyzer Function ! E

Function
Mezz Mode
Dynarmic hode

Mezz Time

Fundamertal
Fitter

Equalizer

Frog Lim Loy

Frog Lim Upp

THD+M & SINAD =]

THD+ -]

" Fazt ¢ Prec

Slomwy j
=

Avto -
Off j
-

20 0000 Hz
220000 Hz

In the next field Meas Mode, various modes for
distortion factor measurement can be selected; the
presetting THD+N is correct for this example.

Dynamic Mode determines the maximum dynamic
response for this measurement: fast measurement with
restricted dynamic response or maximum dynamic
response with a slightly longer measurement time are
the two possible options.

With the THD+N measurement, the fundamental of the
signal to be measured is suppressed using a notch
fiter. The R&S UPV can automatically determine the
fundamental from the spectrum and adjust the notch
filter to it (Fundamental Auto).

Filter and Equalizer are only required in exceptional
cases.

The calculation for harmonics and noise components
can if necessary be restricted to within band limits
which can be entered in the two fields Freq Lim Low
and Freq Lim Upp.

All other parameter fields are not relevant for this
example; the settings in the Analyzer Function panel
are therefore complete.

Step 4: Displaying the measurement results — Numeric measurement display

THD4N

@il -46.1 dB 1.01V 1000.0 Hz
- _445 dB 10000 H:

[ Inp. Pesk

In the default instrument setup, the numeric
measurement display is already open.

If the DUT is correctly connected to the Audio Analyzer
R&S UPV, the measurement values for the harmonic
distortion can be read off in the first column.

In the default setup, THD+N values are given in dB; if a
display in % is desired, this unit can be changed in the
Function Config panel.

Step 5: Displaying the spectrum in the graphical window

Display of the numeric value alone is sufficient for the majority of harmonic distortion measurements.
Here, however, the spectral composition of the output signal at the DUT is also to be analyzed. With the
Audio Analyzer R&S UPV, it is possible to follow up all distortion measurements with an FFT analysis.

The necessary settings for this are explained in the following section:

1146.2078.62
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Analyzer Function ! E E

Function THD+M & SIMAD j
Meas Mode  [THD+H -]
Dynamic Mode  Fast (s Prec
Meas Time Slomay j
Fundamental ALto j
Fitter ot -]
Equalizer r

Frog Lim Lo 10.0000 Hz
Fro Lim Upp 22000.0 Hz
Frict Setting | off =]
Post FFT

FFTSize |16k -]
winda Rife Vincert 2 v |
Star 0.0000aa Hz
Stop 220000 Hz
Fesalution 282989 Hz
SCREEN

<5

Sweep Graph! Config (closed)

Sween Graph2 Config (closed)

Swweep Graphad Config (closed)

Swweep Graphd Config (closed)
FFT Monitar Config (closed)
FFT Graphl Config (closed)
FFT Graph2 Config [clozed)
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In the Analyzer Function panel already used for
configuring the THD+N measurement, an FFT analysis
to be performed following the measurement can be set
after the actual measurement function has been
selected.

To do this, highlight the Post FFT tick box with the
rotary knob and activate it with a rotary-knob click.

The size of the FFT can be adjusted if necessary.

The majority of the settings for the Post FFT are preset.
The resulting parameters for the FFT analysis are
shown in the fields below. These fields cannot be
changed.

To display the results of the FFT analysis graphically,

first change to Screen 5 by pressing the key;
this screen is empty in the default R&S UPV setup.

Open the menu bar with the key and open the
FFT Graph 1 Config panel by selecting it in the
selection list displayed by actuating the DispConfig
button.

As explained in the previous example, the way in which
the measurement results are presented is determined in
the configuration panels. Each graphical window has
its own configuration panel.

The FFT Graph 1 Config panel required here has two
columns; to simplify matters, only Trace A is shown in
the example.
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: The associated graphical window can be opened by

FFT Graph1 Config actuating the Show button in the Display field. The

. Shiowe window appears in the same screen so that the effect of
Dy _I € the following settings can be observed directly.

Shiowne hin bz |_

In each FFT window, one or two traces (Trace A and
Trace B) can be plotted on the frequency axis.

In this example, the level measurement results of the

TRACE & FFT analysis are to be displayed on a graph. For
Trace A, the Source field is therefore set to
SOurce IFFT Level Ch j €  FFT Level Chl (this is already preset in the default

Lebel suta 7 [FFT Levelchi setp).

The Alive setting means that the results are displayed

e tlive  Hold < continuously; the Hold setting "freezes" the traces.
Uit Frict Track [~ |dB -
_ — The settings for unit, Y-axis scaling and grid are already
Uit Avuto v il preset in the default setup; a result should therefore be
; ; visible. If necessary, these settings must be adjusted.
Engineering ICIff j
The settings for the X-axis are also mostly correct for
ALt Scale Exec | this example; they were explained in the previous
example.
Spacing % Lin ) Log
Top 10.00000 B
Bottorm I:*I B0.000 B
Main Grid Auto Medium v
Sub Grid 2 -]

FFT Graph1
0
-20 The spectral display of the output
signal with its harmonics may now
@ -40 look like the example shown
T -8 opposite.
(3]
g -an
1
|
— -100
(1
(19
-120
-140
TR LU OPCTRIE (1 SN PO R AORT RN R W) NN WAOREN
25 &k 7.8k 10k 125k 15k 178k 20k
Sean|0 =l ef Frequency f Hz
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Step 6: Evaluating the graphical display with markers and cursors

All graphical displays can be evaluated using horizontal and vertical cursors; the X and Y-values shown
in the display fields associated with the cursors are always current values.

Markers are used to identify important measurement points.

The cursors and markers can only be operated using the softkey bar; the required softkeys are
displayed at the bottom of the screen as soon as the graphical window has the focus.

The softkeys are arranged in several levels; the lower levels are accessed by actuating the respective
button. Actuating the Back button redisplays the higher level.

Restart Minihtax

Trace Autoscale Cursar | harker | Zoom Ui Wil Config
A
Setting markers:
Actuating the Marker button displays the marker softkeys:
Trace A | Trace B | | | | Back

N

The trace in which markers are to be set (Trace A in this example) must first be selected using the
softkey. The next softkey level appears simultaneously:

Off Setto o Curs Settox Curs | Setto Value | Tracktur-na)Fl Harm |7| Back

A ()

The Track to Max button is used to set a marker at the maximum value of the curve, i.e. the
fundamental in this example THD+N measurement.

The Harmonics button is used to mark the harmonics of the fundamental indicated by the marker.

Actuating the Back softkey twice redisplays the first softkey level.

Restart Minihtax

Trace Autoscale | Cursar | harker Zoom Ui Wil Config
()
Using cursors:
Actuating the Cursor button displays the cursor softkeys:
£t Marker
(oS O-Cursar K-Cursar Set O Cursoar | Set Cursor | P At Bt | Back

The Audio Analyzer R&S UPV uses two cursors which are identified by the O and X symbols. These
symbols are used to mark the measured points in the graph (see the example graph below).

Only one cursor is active and can be moved in the graph at any one time. The active cursor is displayed
with a solid line; the inactive cursor is displayed with a broken line.
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The O<->X button or a rotary-knob click is used to toggle between the O and X-cursor.
If, for example, the cursor was activated with the O-Cursor button, the following softkeys appear:

hovement
(et Pixely

QO Active I7| Overt A | Qvert B Overt A-B O Har A O Hor B

A

Back

Actuating the O Vert A button activates a vertical cursor on Trace A, this cursor can then be moved
using the rotary knob.

The step size with which the cursor is moved can be set using further softkeys.

Back

Movement |
(MNext Pield

A

QO Active ¥ Overt A Qvert B Overt A-B O Har A O Hor B |

The Movement button opens the next softkey level where various step sizes for moving the cursor are
offered.
The currently selected step size is indicated in brackets in the second label line of the Movement
button.

Mext Pixel | Mext Bin | Mext Peak |Ne}€tHarmDnic| | | Back

FFT Graphl
With activated markers and a
cursor, the graphical display of the

m output signal with its harmonics

2 may look like the example shown

= opposite.

£ pp

o

==

[ 1]

- |

-

('8

('8

-140
| |||||Ii|||||;.]|._.l..| .l".lm all JI 1] |I|. stbad, d ot Il.‘l”.l“lll.l.h !
28K 8K 75k BB99K q28c sk 175k 20k
SCEm|g ] af1 Frequency f Hz

Step 7: Saving the instrument setup

SAVE This example can also be saved as an instrument

D setup. Pressing the key opens the file window.

The file is then saved in the way described in the
previous example.
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Loading Predefined Instrument Setups

To make initial measurements easier for new users, example setups for the basic measurements
required in audio engineering are supplied with every Audio Analyzer R&S UPV. These setups allow the
instrument to be used almost immediately.

The setup files are available for the different domains (analog or digital) of the generator and analyzer.
They are stored in the AA to DD subdirectories of the D:\UPV\Applications directory; the generator
domain is listed first followed by the analyzer domain. The file name indicates the respective
application.

Many of these example measurements (essentially those at the analog interfaces) can be performed
using the basic version of the Audio Analyzer R&S UPV. The R&S UPV-B2 option (digital audio
interfaces) is required for all measurements at the digital interfaces.

The predefined instrument setups can be loaded in the following way:

Load Mewr Setup The quickest way to load setups is to open the menu bar with the

key, highlight the File button with the rotary knob and actuate
save Setup As it with a rotary-knob click. The item Load Application in the fold-down
list that then appears must then be highlighted and actuated in the
same way.

Load Application
Preset (Load Default)

The file window is opened already displaying the directory in which the

Exit example measurements can be selected.
LOAD Alternatively, the file window used to select the example
measurements can also be opened using the key on the front of
CJ the R&S UPV; in this case, however, the appropriate directories must

be selected manually.

All of the setups listed here use the same basic settings.
Basic settings for analog inputs/outputs:

e Both channels of the generator and analyzer are active; the balanced XLR connections with
minimum generator impedance and maximum analyzer impedance are used.

e All inputs/outputs are floating; the autorange function is activated.
e Frequency sweeps are usually performed logarithmically from 20 Hz to 20 kHz; the appropriate
graphical windows are open on the screen; the X-axis is scaled automatically in the associated

configuration panels; the Y-axis is permanently set to standard values.

e Voltages are mostly given in volts; the generator output voltage is set to 0.1 V; distortion and
intermodulation values are given in dB.
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Basic settings for digital inputs/outputs:
e Both channels are active; the generator generates 24 bit words; the analyzer analyzes 24 audio
bits. The sampling frequency is set to 48 kHz; the Professional format to AES 3 is used. The digital

pulse amplitude of the generator is 1 V at the BNC outputs; this corresponds to 4 V at the XLR
sockets.

e Levels are mostly given in dBFS; audio signals are usually generated at a level of —20 dBFS.

Users can, of course, adapt the used basic settings to their own specific measurement tasks at any
time. To do this, the respective setup must be loaded and the appropriate changes are then made in the
panels. The setup can then be saved again.

The application setups are also updated when new R&S UPV firmware is installed. Modified setups
should therefore be saved under a different file name.

Users are also free to create new directories for their customized setups.

1146.2078.62 2.38 E-1



R&S UPV Contents - Manual Operation

Contents - Chapter 3 "Manual Operation”

S MANUAI OPEIATION ...t 3.1
INtroduction - ManUal OPEIrAtiON .....uueiiiie et e e e e r e e e e e s s e e e e e e s st aeeeeeeeesssnresneeaaeeseannns 3.1
Functional Organization of the Audio Analyzer R&S UPV .......cccvvviviiiiiiciiiece e, 3.2

T TSy (8T L= Y @ 0] o o= o | 3.2
GBINEIALOIS ... 3.2
AANAIYZEIS ...ttt nR e et e e 34
General INformation 0N OPEIATION .. ....eiiiiie e e e e e e e e e e e eanbeeeeaae s 3.8
WiINAOWS® USET INEITACE ......viiiiiiiieie ettt 3.8
Using the Rotary KNOD ... 3.8
Operation UsSIiNG the IMOUSE ........cuuiiiiieeiiicciiiie et e e e e e e s e s e e e e e e e sennnnraaeeaaees 3.9
Operation Using an External PC Keyboard ............cc.uueiiiiioiiiiie e 3.10
D115 o - USSR 3.11
(D] o] b= (A= T (o S Tod (== o PP 3.11
WINBAR aNd SOMKEYS ......eviiiiiiei ittt e e e e e e e s s e e e e e e e s nnnnneees 3.12
Moving and Resizing Panels and Graphical WINdOWS ............ccccoiiiiiiiiiiiiiiiiieeeeeee e 3.14
Status DiSplays and MESSAQES .....uuuiieeiiiiiiiiieiie e et e sitier e e e e e s e s sbrer e e e e e s s st e reaaeesannsaranreeaaees 3.18
PANEIS ... e 3.20
Panel and WiINAOW TYPES .. ..uieiiiiieaiiiiiiiee ettt e ettt e e e e e e s aabe e e e e e e e e e aantnnneeeaaeaeaanns 3.20
Opening, Operating, Hiding and Closing Panels ... 3.20
PANEI STIUCTUIE ..ttt s et e e e nn e s re e 3.22
Navigating in the PANEIS ...........oo e e e e 3.26
Settings on the Audio Analyzer R&ES UPV ...ttt e e nnnraee e e e 3.27
SettingS iNthe PANEIS ... ... e e e e e e e s st e e e e e e s s annraaaeeeaes 3.28
FOCUS it e e e e e e e n e e e e e e ee e 3.28
Changing the INSIIUMENT ... e e e s e s e e e e e e s nnnrraereaees 3.29
ChangiNg FUNCLIONS ......ciiiiiii ettt e e e e ettt e e e e e e e absee e e e e e e e e annbnaeeeaaaens 3.29
Hiding Parameter FIIAS.........uuiiiiei i e e e e e e e e e e s e 3.30
Highlighting Control EIEMENTS ..ot a e 3.31
Activating/Deactivating FUNCHIONS — TiCK DOXES....cciiiiiiiiiiiiiie e 3.31
Toggling FUNCtioNs — RAIO BUONS ......cooiiiiiiiiii e 3.32
Selecting a Parameter — Selection FieldsS ...........ooo i 3.33
Numeric Entries — NUmMeric ENtry FIeldS ..........oociiiiiiiei e 3.34
Alphanumeric Entries — Text Entry FieldsS...........ooooi e 3.40
[ 115 o F= VA 1= [ £ S PE 341
Adopting Parameters — TIraCK BOX .......cuuiiiiiiiiiiiiiiiiae ettt e e e e e e e e e e e enneeees 3.42
HEIP FUNCLIONS ...ttt ettt e e e e e e ettt et e e e e e e e ane e eeaaaeeesaneees 3.42
LO70] 191 o] L=1 1T To IS =T 1] Vo SRR 3.43
Entries During Measurement / Data OULPUL...........ueiiiiiiiiiiiiie e a e 3.44

1146.2078.62 -3.1 E-1



Contents - Manual Operation R&S UPV

MEASUIEMENT DISPIAYS ..uvvviiiiieeiiiiiiitiee e e e e ce e e e e e s e e e e e e e e s st ra e e e e aeeesassaataaeeeaeeesaasnraaneeeaes 3.45
Measurement Functions and Displaying Measurement ResSUltS...........ccccceevveiiiieereeevcecennnee, 3.45
NUMENC DISPIAY FIEIU ... e e e e e e e 3.46
(O] 4] 0TI 517 o = SRS 3.48
LT =T o] g Tor= VYAV o 01 SRR PRR 3.54
Evaluating Graphical Displays with Cursors and Markers ............cooocuveeeieiiiiiiiiiiieeee e 3.66
(Do v B ] PO PR UP PR PPR 3.78

Settings iN the MENU BAr .......oiiiiii et e e e e et e e e e e e e e e nnbreeeeeaens 3.82

Settings iN the OPerating SYSTEM ... ... e e e e e e e eeeaea s 3.85

"AUXITTAITES™ PABNEI ..eiiiiie ittt 3.85
ST L=z 1=l o 1o o PR PSRR 3.85
AUXiliary ANAIOG OULPUL........ueiiie ettt e ettt e e e e e e e s e e e e e e e e e aanbabeeeeaaaeeeaannes 3.87
AT [o [T aT o101 I g o =T @ T 10T | SRR 3.88

Rapid Deactivation Of the OULPULS .....ooiiiiii e e e 3.88

HEIP SYSTEM ..o 3.89
[ (=] o T =l =T o U Vo T PSR 3.89

File ManagemMENT ........ooiii e e 3.91
File SEIECT WINOOW.....coiiiiiieieeie ettt e e et e e e e e e s e e e e e e e e e e e e aeees 3.92
L 1LY Vg Vo = PSS 3.93
Loading and Saving INStrument SEtHNGS ......cooiiiiiieiie e e e 3.94
List Of USed File EXIENSIONS.......ccviiiiiiiieiesiiee ettt 3.95

Manual REMOTE OPEIAtiON ....ciiiiii i e e et e e e e e s s r e e e e e s s e e e e aeeess s nabaaeeaaeeesaasnrraneaeees 3.97

UNIES ettt stttk R e R et R et e Rt enR et e e nn e e Rt nr e r e ne s 3.98
Units in Measurement RESUIt DISPIAYS ......ceveeeiiiiiiiiiiiie et e e sran e e e e e 3.99
UNItS fOr ValUE ENLIES ...ttt e e e e e e e e e e 3.104

(O Y= QYT Yo} = V£ TSR 3.108

Overview of Panels and Measurement Displays (Graphical WindOWS)..........cccceeeeeeeeiinnnnee. 3.112

OVErVIieW Of SEAtUS MESSAGES . eieiiiiiiiiiiiiiiie ettt e e e ettt e e e e e e e e e aaabbe e e e e e e e e e e ananbeeeeaaeeeaannneeees 3.116

1146.2078.62 [-3.2 E-1



R&S UPV Introduction - Manual Operation

3 Manual Operation

Introduction - Manual Operation

The Audio Analyzer R&S UPV uses the WindowsXP® Embedded operating system. The instrument is
therefore operated in largely the same way as other Windows® applications. All panels and display
windows have the standard Windows® format and are operated in the same way. The rotary knob, keys
and softkeys, or alternatively an external keyboard and/or mouse, allow direct and convenient access to
entries and settings. The clearly organized display shows the current state of the audio analyzer.

The instrument can be fully operated using the control elements on the front panel; additional
peripherals such as a mouse and keyboard are not essential requirements. They can, however, be
connected so that the user is free to decide how he would like to operate the R&S UPV. Mixed
operation is also possible.

Numerous online help functions assist the user in making settings.

After being switched on, the instrument is in the same state as it was before it was switched off. This
applies to all setting parameters of the R&S UPV, including those not currently displayed on the screen.

The following chapter describes manual operation of the Audio Analyzer R&S UPV. This includes a
description of the screen displays, how to operate the panels and how to set parameters. Each of the
setting descriptions is accompanied by a table explaining how the different functions are performed via
the front panel and using an external PC keyboard or mouse.

An overview of the keys, panels and display windows can be found at the end of this chapter.
The functions of the Audio Analyzer R&S UPV are described in detail in Chapter 4. Chapter 2 contains

a description of the general operating concept and a brief introduction in which initial measurements are
configured step by step. Remote control of the instrument is described in Chapters 5, 6 and 7.
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Functional Organization of the Audio Analyzer
R&S UPV

Instrument Concept

The Audio Analyzer R&S UPV combines the following components in a single housing:

e generators with analog and (with the R&S UPV-B2 option) digital audio interfaces
for generating the various test signals
e analyzers with analog and (with the R&S UPV-B2 option) digital audio interfaces
for comprehensive measuring possibilities and
e acomputer (PC) with the WindowsXP® Embedded operating system
for controlling and operating the entire instrument and with connections for PC peripherals and LAN

Generators

Universal generator

The universal generator consists of signal processors and generates the various test signals from
sinusoidal tones through intermodulation test signals (two-tone signals) to noise signals and multi-
tones. Following appropriate conversion, these signal are made available at the analog outputs.

With the R&S UPV-B2 option, they can also be output as digital data streams in various formats at the
AES/EBU and SPDIF interfaces and at optical interfaces.

The R&S UPV-B4x options, which can be installed in the expansion slots at the rear of the instrument,
provide further interfaces for outputting the test signals.

With the R&S UPV-B2 and -B22 options, the universal generator can also be used to generate
impairment signals for applying jitter or common-mode interference to the DUT connected to the
AES/EBU and SPDIF interfaces.

All test signals can be output on one or two channels. With the R&S UPV-B2 option, two different
signals are also available at the digital outputs.

The hardware option R&S UPV-B3 provides the R&S UPV with a second analog output amplifier.
This allows different signals to be output on the two analog output channels.

Low-distortion generator
The low-distortion generator (R&S UPV-B1 option) is required for all applications where extremely

pure analog signals are necessary or an extended frequency range up to 185 kHz is needed. Its
intrinsic distortion is considerably less than the already excellent values for the universal generator.
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Functional Organization of the Audio Analyzer R&S UPV

Function blocks and their assignment to the panels

The diagram below shows the function blocks of the generators in the Audio Analyzer R&S UPV:

Panel: Generator Function (

——> internal to Analyzer

Panel: Generator Config

Extend. -
,m;na& C Digital Output
Siot 1 Extension 1
N Filter ——e—¢ e
enc. ~ Digital Output
Interface C .
-« ot 2 Extension 2
e
Filter / \ Digital
o Equa- Audio ( AES/ SPDIF Output
en *
lizer Board
internal (Jitter, Common)
D
A
L o '_¢
—e o——( Anaog Output
standard circuits
Low
Dist
Gen

optional circuits

Generator Config ! E E

Config panel:

etc

Instrument I.&nalu:ug j
Channel IQ =1 j
Output Type |¢"‘ Unkal & Bal |
Impedance I 100 j
Comman % Float " Ground
Banchwicth | 22 kHz -]
wolt Range % Ao Fix

Max oltage |12.IZIIIIIZIIII W
Ref Yaltage |1 00000 W
Ref Frequency I1EIDEI.EIEI Hz
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The generators of the R&S UPV are operated in two steps:
In the first step, the following settings are made in the Generator

the audio interfaces at which the test signals are to be
output

the channels which are to be active
maximum level and reference values

Output as impairment test signals is also set here.
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R&S UPV

Analyzers

Function In the second step, the following settings are made in the Generator
Function panel:
Lo Dist u
Filter IOff | - type of test signal
_ - — output level
Equalizer - frequencies
Syveep Cirl IOff j - efc
Freguency I 20000.0 Hz
Voltage I 040000 W
DCoftset [
||:|.1 iy W

Basic concept of the analyzers

The R&S UPV performs all measurements using digital signal processing. Here, analog signals to be
measured are first subjected to complex 2-channel analog preprocessing on analog measurement
modules before they are digitalized and fed to the digital measurement routines.

This concept has the following advantages:

All audio measurement functions are available at both the analog and the digital interfaces.

The measurement methods at the analog and digital interfaces are identical.

Operation at the analog and digital interfaces is always the same.

The analog preprocessing makes it possible to achieve a higher dynamic response than that
provided by the internally used 24-bit converter.

The R&S UPV can also perform the complex measurement functions simultaneously on both
channels; this alone halves the time required for stereo measurements.

Several measurement functions, e.g. level measurement, FFT analysis, waveform analysis, etc, are
calculated simultaneously on separate signal processors and can therefore be displayed at the
same time without a delay.

The digital measurement routines can continuously adapt their speed to the current input frequency
and thus achieve high measurement speeds.

Since the filters are also digital, an almost infinite number of filters is available and can also be used
for measurements at analog interfaces.

With the R&S UPV-B2 option, digital audio data streams can also be measured at the AES/EBU and
SPDIF interfaces.

The R&S UPV-B4x options, which can be installed in the expansion slots at the rear of the instrument,
provide further interfaces for analyzing signals in other formats.
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Function blocks and measurement levels

The analyzer part of the R&S UPV offers a large range of measurement options which are organized in
various measurement levels. The measurement results of these levels can also be displayed
simultaneously.

The unfiltered input signal is analyzed in the input level. The peak level at the input connectors is
analyzed here.

The pre-filter, which can be looped into the signal path upstream of all other analyses, is downstream of
the monitor level. Here the signal to be tested can be analyzed simultaneously in the time and
frequency domain (waveform and spectrum). In addition, the RMS and DC voltage component can also
be determined. The recording of input signals on the hard disk in order to analyze them at a later time is
also initiated here.

Following any additional filtering using up to 3 filters, detailed analysis is initiated in the function level.
All the usual analysis tools for measuring linear and non-linear distortion, interferences etc can be found
here. The FFT analysis with extreme dynamic response and frequency resolution is also here.

The measurement values for frequency and phase or group delay can be displayed in a different
measurement window parallel to the structure described above.

The audio monitoring output (integrated loudspeaker or headphones connection) can be activated on
each of the three levels and thus permits audio monitoring of analog or digital input signals both directly
at the input and in the different analysis levels. The generator signal can also be switched to the
loudspeaker / headphones.

With the R&S UPV-B2 and -B22 options, it is also possible to analyze the digital interface parameters
of DUTs (e.qg. jitter, pulse amplitude, sampling frequency, etc) at the AES/EBU and SPDIF interfaces.

The results of these different measurement functions can be displayed in various ways in the

measurement windows. The type of display, the units used, scaling, etc can be set differently for each
measurement function in the associated panels.
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The diagram below shows the function blocks and the analysis levels of the R&S UPV analyzer part:

( Panel: Analyzer Config ) Panel: Analyzer Function
Input
Display
. Extend. Leve
Digital Input ) Interfacel Monitor
Extension 1 Slot 1
FFT
Digital Input ~ Iﬁ;‘;efm' Monitor
Extension2 - Sot 2 Wave
form
— Monitor
AES/SPDIF ~ el
Input D Audio
Board b Record
L e e Pre J
- v Filter
Impairment Measurements
(Jitter, Common Mode) 0.1 FFT
Anaog A 3 Post FFT
o Pre- D
Process, Meas.
Andog Input selectable Filter Funct.
bandwidth | : |
0.3 o
internal UPV Generator
from Freg.
Input— Phase
standard circuits Signals |GrpDel
]
optional circuits :\7 % I'

interna UPV Generator

Analyzer Config ! E E

In=trumenrt IAnaIDg j
Channel |2 =1 j
Coupling e ac (Do
Banchwicth | 22 kz |
Infaut |l |
Impedance |2IIIIZI KO j
Comman ¥ Flogt ¢ Ground
Range I.ﬂ-.utcu j
Ref Imped IEDD.DDD 9]
Start Cond [ auta |
Delay I 0.00000 S

The analyzer part of the R&S UPV is also operated in two steps:

Operation begins in the Analyzer Config panel with the selection
of:

— analog or digital input connectors
— number of channels

— AC or DC coupling

— measurement bandwidth

— and a number of other parameters

1146.2078.62
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Analyzer Function ! E E

Function

Meas Time IAuh:u

NotchiGain)  [Off

Fiter IOff
Fitter IOff
Fitter IOff

T2 2 12 2

Frict Sefting ~ |0ff
Post FFT r

Lewvel Monitor IOff

Input Manitor IOff

KN|[KN /KN

FregqPhaze IOff

FFT Monitor [

Wigvetform r

Auxiliaries - Oy =
Speaker i
Signal Source | Input j
Channel IS‘tereu:u j
Wolume I:EEI dB
Phore Ot |= Speaker j
Anlg A Out IDC |
Dz Walue IEI.EIEIEIEIEI W

Trigger In f Ot
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Following this step, the measurements at the various analysis
levels of the R&S UPV are set in the Analyzer Function panel.
The measurements are set in the order of their importance:

— measurements in the function level,
e.g. distortion measurements
(possibly with Post-FFT enabled)
— settings in the monitor level,
e.g. waveform monitor
— display of the peak value in the input level
— display of frequency, phase / group delay

If audio monitoring using the integrated loudspeaker or with
headphones is required, this is set in the Auxiliaries panel.

The following settings can be made in other panels:

— the way in which the measurement results are to be
displayed (numerically or graphically)

— scaling

— limit monitoring

— minimum and/or maximum values

— and many other parameters
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General Information on Operation

Windows® User Interface

To provide the user with a familiar environment, operation is largely based on the Windows® user
interfaces. All panels, entry windows, etc are made up of known elements, for example:

Selection fields with parameter lists Analyzer Config ! E

Inztrument Aralog j

Tick boxes Equalizer ¥

Radio buttons Coupling = Ac Do

Freguency I 1000.00 Hz

A blue, green or magenta selection frame or the highlighting of an entry field (dark background)
indicates the current entry focus. Entries can be made in the element with entry focus.

Entry fields

Operation follows the same basic rules which apply to other Windows® programs in use today. It is
assumed that the user is familiar with these basic rules. This information is therefore not given in detail
in this manual.

Using the Rotary Knob

Operation is possible using the front-panel keys, an external keyboard and/or a mouse. However, most
of the settings can be made with the rotary knob:

e  Turning the rotary knob shifts the entry focus to the desired element.

e  Pressing the rotary knob (rotary-knob click) opens the parameter list in the selection fields; a
parameter can be selected from the list by again turning and then clicking with the rotary knob.

e Tick boxes are activated/deactivated by clicking with the rotary knob.

e The individual radio buttons are selected by turning the rotary knob; they are toggled by clicking
with the rotary knob.

¢ Inthe entry fields, the numeric values can be changed directly (with immediate effect on the
setting) or first edited and then adopted by clicking again with the rotary knob.
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Operation Using the Mouse

Similar to other Windows® programs, the Audio Analyzer R&S UPV can also be operated using a
mouse. To permit this, a commercially available mouse (not supplied with the instrument) is connected
to one of the 4 USB interfaces at the front or rear of the instrument (see Chapter 1, "Connecting a
Mouse", page 1.24).

The mouse makes it easier to move and resize the panels and graphical windows on the screen and
provides alternative operating modes. It allows easy operation of Windows®.

The functions of the mouse correspond to the following front-panel functions:

Mouse Front panel Function

Left-click key, — Activates selection fields

rotary-knob click
— Selects parameters

— Activates/deactivates tick boxes

— Toggles radio buttons

— Quits the Edit mode

Move mouse pointer to left- key Shows the menu bar
hand edge of screen

Turning mouse wheel Turning rotary knob — Navigation in panels, parameter
lists, etc

— Changes numeric values

Pressing mouse wheel Rotary-knob click — Selects parameters

— Quits the Edit mode
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R&S UPV

Operation Using an External PC Keyboard

A commercially available, external PC keyboard (not supplied with the instrument) can be connected to
one of the 4 USB interfaces at the front or rear of the instrument (see Chapter 1, "Connecting an
External Keyboard", page 1.24).

It simplifies the input of list entries, comment texts, file names, etc. A keyboard is required for operating

Windows®.

The keys on the front panel of the Audio Analyzer R&S UPV correspond to the following keys and key
combinations on the external PC keyboard:

Front panel PC keyboard
Softkeys F5 ... F12 |F5 ... F12

START CTRL +F5

SINGLE CTRL + F6

STOP CONT CTRL + F7
Loudspeaker ON CTRL + F8

Volume CTRL + F9

H COPY CTRL+P
SHUT-DOWN CTRL + F10

LOCAL CTRL + F11
OUTPUT OFF CTRL + F12
SCREEN <« CTRL + PAGE UP
SCREEN » CTRL + PAGE DOWN
WINDOW <« CTRL + SHIFT + TAB
WINDOW » CTRL + TAB

SCAN « ALT + PAGE UP
SCAN » ALT + PAGE DOWN
PAGE V¥ PAGE DOWN

PAGE A PAGE UP

1146.2078.62

Front panel PC keyboard
0...9A...Z 0..9A...Z
_ SPACE

o * # o #
+/- +/-

Ao a SHIFT+A ... Z
MENU CTRL +M
UNDO BACKSPACE
ESC ESC

Enter, rotary-knob ENTER

click

Cursor keys

Cursor keys

WINBAR ALT +W
MODIFY ALT + M
HIDE ALT +H
CLOSE ALT +C
HELP F1

SAVE ALT +S
LOAD ALT +L
PRESET ALT + P

3.10
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R&S UPV Display

Display
Display and Screens

The display is the central element for operating the R&S UPV. Both the instrument settings in the
various panels, and the measurement results are displayed here.

To make the various functions of the Audio Analyzer R&S UPV easier to operate, they were organized
in a series of panels.

The measurement results can be displayed as digital numeric values, in data lists, in analog bargraphs
or in result graphics. The user can freely choose the number of panels and the number of graphical
windows to be shown in the display. The size of the panels can be changed within wide limits, whereby
the font size, scaling and so on are adapted automatically according to the type of display window.

5 display windows (or "screens") are provided so that the wealth of information can be better organized.
The user can toggle between the individual screens in the following way:

SCREEN

From front panel Use the direction keys

With PC keyboard Use the key combinations CTRL + PAGE UP

and CTRL + PAGE DOWN

First open the menu bar at the top of the display, then click the Screen
button and finally select the desired screen.

With mouse

= Rohd —15]x

=Bl

B BEE

=loix|

Al oispiay

Anlr Chi Funct R

AT Min Max

Show o

Show|

TRACEB Sean

DetaList Detalit S

Track & sigle C Muti
= Rohd arz Audio Anal PV Scree =18]x

FFT Monitor [-[O]x}races

-0

sor s BGIEsweey roph ot
2=1 ||| scan & single ™ Muti

Show. 2

DtaList

Numeric display field

|

HEE

Panel

Graphical window

Level Ch1/V.

E

"hidden" Panels

e o T
“s0m
s [E E B am 1om
Trace Lengh [o01000 o s> ur Time I's
atorcontis EISIE] _ ceneratorFuncion [EIEIEY] BB
f k b aneList
Generator | Generator | Analyzer Anatyzer [ oo
Soft ey ar ety | covigarn | oy | A |umeroionia] waworm [
F5 F6 F7 Fs Fs F10 it Fi2
Softkeys ) i )

Fig.: 3-1 R&S UPV display with its 5 screens
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R&S UPV

WINBAR and Softkeys

One of the two bars (either the softkey bar or the WINBAR) is always displayed at the bottom of the

screen.

Analyzer Function ! E E

The softkey bar which has a varying range of functions
is visible in normal operating mode.

| Function IHMS j In most cases, the functions available in the selection
— windows of the panels are displayed in the eight
Off - buttons; these functions are displayed even if the
W parameter lists have not (yet) been opened. The
RS Selective labelling of these buttons indicates the functions of the
Peak softkeys underneath them.
Guasi Peak The function that has just been selected is indicated by
oe | a "pressed" button, as shown in the example below for
the "RMS" function.
THD
THO+M & SINAD If there are more than 8 elements to choose from, the
Mo Dist hidden elements in the selection list can be displayed
by pressing the last softkey containing the PP symbol
—— DFD ;I or the first softkey containing the «4-<¢ symbol.

\

off RS

RS Selective | Feak | Quasi Peak OC THD - -

Pressing the respective softkey permits rapid selection.

Softkeys with an additional tick box are also used for a number of applications. In the example below,
the left-hand softkey F5 can be used to activate and deactivate the X cursor in a curve diagram. The
other softkeys are used to make other settings affecting this cursor. The advantage of this combination
is that the user can activate/deactivate a function (here the cursor) using one button and at the same
time use the other softkeys for additional settings.

toverment

(Mext Pixel Back

¥active ™ Kiert A ¥ertB

Kiert A-B | X Hor A | X HorB |

Another variant is the combination of several softkeys with tick box and softkeys without tick box. The
example below shows the softkeys for the MODIFY function, described in detail in the section "Moving
and Resizing Panels and Graphical Windows" on page 3.14. When a softkey with tick box is selected,
the softkey bar remains open so that further settings (e.g. moving a panel) can be carried out. Actuating
the other softkeys immediately triggers an action (here, for example, fixing the size of the panel),
whereupon the softkey bar is hidden.

Full Screen Huoriz Move v Haoriz Size I Wert Move |_| Yert Size [ Fix Size Fix All Bizes " - |

If an external PC keyboard is used, the softkeys can be operated using the F5 to F12 keys; if a mouse
is used, the buttons in the softkey bar can be clicked directly.
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When the key is pressed, the WINBAR appears in place of the softkey bar; this is indicated by
"Panel List" in the left-hand corner:

Parel List

Generatar | Generatar | Analyzer Anahzer I Filter
Config Function Config Function

The labelled buttons show the names of all panels and graphical windows open in the current screen.
Pressing the associated softkey puts the focus on the corresponding panel / graphical window, i.e. it
becomes active. At the same time, the system returns to normal operating mode (i.e. the softkey bar).
Hidden panels (see "Opening, Operating, Hiding and Closing Panels", page 3.20) are also listed in the
WINBAR. If a hidden panel is selected, it is redisplayed on the screen with its previously set size and
position; it simultaneously receives the focus.

The panels and graphical windows displayed in the WINBAR can also be selected by pressing the F5 to
F12 keys on the PC keyboard or by clicking with the mouse.

The panel with the focus can be recognized by the highlighted title bar (as shown here in the example
on the right-hand side):

M= 1 anayzer conig___ IS E3

instrument  |#nalog jl instrumert  |#nalog jl

It is possible to toggle between the softkey bar and WINBAR at any time by pressing the key.

Function Front panel PC keyboard Mouse
Select softkey function Press softkey. Press keys F5 to F12. Click button of associated
softkey.
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R&S UPV

Moving and Resizing Panels and Graphical Windows

As soon as a panel or display window has the focus, it becomes active and can be moved around the
screen or resized. This can be done in the following ways:

e The mouse can be used to move or resize the selected panel directly in the same way as other

Windows® applications.

e In the case of operation without mouse, the key (key combination ALT + M on an external
PC keyboard) must be pressed, whereupon the following labels appear on the softkey bar:

Full Screen | Huoriz Move |7| Haoriz Size I Wert Move |_| Yert Size I_l Fix Size Fix All Bizes " -

Additional hidden functions can be shown by actuating the PP button:

- | Prnp.Sizel_l Default All | Cascade All | Ciptimize All | Close All

The associated panel can now be resized or moved; this is indicated by the label in the title bar:

##& modifying this panel ## M =] B3

Pressing the key again restores the original operating mode.

Apart from resizing and moving, the MODIFY mode also offers a number of other functions described in

the following list:

Full Screen

Hariz Mave v

1146.2078.62

This button is particularly useful for graphical windows. When the = Full
Screen button is actuated, the selected panel is enlarged so that it
covers the entire screen.

If this command is used for panels, they are enlarged to their full length
and width. Panels the length of which exceeds the screen height are
reduced to full screen height.

Actuating this softkey quits the MODIFY mode and the selected panel
becomes active again.

When the Horiz Move button is selected, the rotary knob can be used
to move the panel/window horizontally without changing the size.

When all modifications to the panel have been made, pressing the
key restores the original operating mode.
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Display

| Hariz Size |_|

| Yert hMove |-|

| Vert Size |_|

| Fix Size |

| Fix All Sizes |

| Prop Size |-|

1146.2078.62

When the Horiz Size button is selected, the rotary knob can be used
to resize the panel/window (the right-hand edge of the selected panel is
moved).

When all modifications to the panel have been made, pressing the
key restores the original operating mode.

When the Vert Move button is selected, the rotary knob can be used
to move the panel/window vertically without changing the size.

When all modifications to the panel have been made, pressing the
button restores the original operating mode.

When the Vert Size button is selected, the rotary knob can be used to
resize the panel/window (the bottom edge of the selected panel is
moved).

When all modifications to the panel have been made, pressing the
key restores the original operating mode.

Actuating the Fix Size button fixes the size of the selected
panel/window. If, for example, additional fields appear in the panel
when certain functions are selected, the panel is not enlarged (only the
scroll bar indicates the presence of additional fields).

Actuating the button deactivates the size-fixing function.

Actuating this softkey quits the MODIFY mode and the selected panel
becomes active again.

Actuating the Fix All Sizes button fixes the size of all panels/windows
visible on the screen. If, for example, additional fields appear in a panel
when certain functions are selected, the panel is not enlarged (only the
scroll bar indicates the presence of additional fields).

Actuating this softkey quits the MODIFY mode and the selected panel
becomes active again.

When the Prop Size button is selected, the rotary knob can be used
to resize the panel/window both horizontally and vertically at the same
time (the right-hand and bottom edge of the selected panel is moved).

When all modifications to the panel have been made, pressing the
key restores the original operating mode.
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| Crefault All |

| Cptimize All |

Zlose All |
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Actuating the Default All button resizes each panel in the selected
display screen so that all of the parameter fields are visible. If the panel
is longer than the screen height, it is reduced to full screen height.

Graphical windows are resized to ¥4 screen size.

Actuating this softkey quits the MODIFY mode and the selected panel
becomes active again.

If the Optimize All button is actuated, the R&S UPV attempts to display
all of the panels open in the screen in an optimum format. This function
is most effective when only a small number of panels are open.

Actuating this softkey quits the MODIFY mode and the selected panel
becomes active again.

When the Close All button is selected, all of the panels and
measurement windows displayed on the screen are closed. The
function corresponds to the key, except that it affects all panels
and measurement windows displayed on the screen.

Actuating this softkey quits the MODIFY mode and the selected panel
becomes active again.
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Function Front panel PC keyboard Mouse
Enlarge graphical window Press | MODIFY | key and Press key combination ALT +
ge grap y y Click EI button in title bar of

to full screen size

actuate F5 softkey.

M and then F5 key.

respective graphical window.

Move panel/graphical
window

Press key, select
direction of movement using
softkey and move panel
using rotary knob.

Press key combination ALT +
M, select direction of
movement using keys F6 or
F8 and move panel using
keys TAB and SHIFT + TAB.

Click title bar of panel and
drag to resize.

Resize panel/graphical
window horizontally and
vertically

Press key, select
resizing direction using
softkey and resize panel
using rotary knob.

Press key combination ALT +
M, select resizing direction
using keys F7 or F9 and
resize panel using keys TAB
and SHIFT + TAB.

Drag top/bottom or side edge
of panel.

Resize panel/graphical
window proportionally
(horizontally and vertically)

Press | MODIFY | key,

change to second level using
»» button, actuate F6
softkey and resize panel
using rotary knob.

Press key combination ALT +
M, press F12 key and then
F6 key, and resize panel
using keys TAB and SHIFT +
TAB.

Drag one corner of panel.

Fix size of panel/graphical
window

Press key and

actuate Fix Size or Fix All
Sizes button.

Press key combination ALT +
M, then press F10 or F11
key.

Set all panels/graphical Press | MODIFY | key and Press key combination ALT + | ---
windows to default layout actuate Default All button. M and then F7 key.

Display all Press | MODIFY | key and Press key combination ALT + | ---
panels/graphical windows actuate Optimize All M and then F10 key.

with optimum layout button.

Close all panels/panel on Press | MODIFY | key, Press key combination ALT + | --

screen

change to second level using
»» button and actuate F10
softkey.

M, F12 key and then F10
key.
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Status Displays and Messages

In some cases, the user is presented with additional information on the screen. This information
includes status messages, messages concerning the value ranges, information on settings, warnings
and error messages.

Status displays

The status of the R&S UPV is continuously displayed for the generator, analyzer, sweep system and
other instrument states at the bottom of the screen above the four right-hand softkeys.

Status displays always appear at the same position; they are assigned to the fields above the softkeys
as shown in the illustration below. Displays which concern the analyzer in both channels occupy both
analyzer fields.

Analyzer Analyzer

Channel 1 Channel 2 Generator ’ Sweep

A list of all possible status messages can be found at the end of this chapter (section "Overview of
Status Messages", page 3.116).

Valid value range

Information on the possible entries is given at the bottom of the screen above the softkey bar. The
ranges for value entries specified here always take the current status of the instrument into
consideration and therefore depend on the presets already configured. Below is an example for entry of
the generator output voltage:

alid Range is OV to 20%
W mt s dgy dBu dBm

Information

Information concerning the panel settings and so on is also given at the bottom of the screen above the
softkey bar (only the space above the four left-hand softkeys is used).

GeneratorConfig: automatic resizing
- Frop Size n Default All Cascade All Cptimize All | Close All |
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Warnings

If the user attempts to make measurement settings which conflict with the usual test specifications,
warnings appear on the screen; and remain there until they are acknowledged with ENTER.

Warnings are issued if no measurement results are produced during measuring mode. This is normally
the result of unsuitable input signals or settings. For example, input signals may be too low to produce a
stable measurement result. In this case, a warning is displayed in the middle of the screen instead of
the measurement result. The warning indicates why no measurement result can be displayed and may
also list several reasons for this.

Error messages

If faults in the instrument occur during operation, an error message appears in the middle of the screen.
This message remains on screen until it is acknowledged with ENTER.
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Panels

Panel and Window Types

In the case of the Audio Analyzer R&S UPV, associated settings and functions are always combined in
"panels". Each of these panels has a name (headline in the title bar) by which it is called up.

Only one panel can have the focus, i.e. only one panel can be active at any one time. The panel with
the focus can be identified by its blue title bar.

Generator Config ! E

Im=trument Analog j

—

Channel 2

The Audio Analyzer R&S UPV distinguishes between the following panels and display windows:
e panels used to make function settings
e configuration panel used for configuring how the measurement values are to be displayed

e numeric display fields for displaying the measurement values of the various measurement
functions

e combi displays in which the numeric display of measurement values can be supplemented by
bargraphs, min/max values and limit monitoring

e graphical windows in which measurement values are displayed in the form of diagrams
e data lists in which the measurement values are listed in tabular form

A detailed list of all panels together with the most important setting parameters can be found at the end
of this chapter (see "Overview of Panels and Measurement Displays (Graphical Windows)", page
3.112).

Opening, Operating, Hiding and Closing Panels

Each panel and display window is a separate panel which can be either closed, opened or hidden. All
panels/display windows visible on the currently displayed screen are referred to as being "open". If the
panel is minimized and moved to the bottom of the screen, it is referred to as being "hidden". In both
cases, the panel/window is assigned an entry in the WINBAR at the bottom of the display.

The same panel or display window can be displayed (i.e. opened) in several screens. The display

characteristics (position, size) can be different for each of the screens; the content is, however, always
the same.
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Panels

Open panel

Activate panel

Hide panel

Close panel

Panels/display windows are open if they are visible on the
currently displayed screen.

A panel is opened on the currently displayed screen by activating
the menu bar using the key, highlighting the Instruments
or Disp Config button with the rotary knob or cursor keys,
opening the pulldown menu with the key or rotary-knob
click, and highlighting and selecting a panel.

Graphical windows are selected in the same way, except that
they are listed under the Displays button.

Only one panel can be active on the screen at any one time.

Every open or hidden panel can be activated using the softkeys
on the WINBAR or using the key (active panels are
identified by their blue title bar).

Open panels/display windows can be minimized and placed at
the bottom of the screen. They are referred to as being "hidden".

A panel must be activated before it can be hidden. It is then
hidden by pressing the key.

A panel must be activated before it can be closed. It is then
closed by pressing the key and no longer appears on the

WINBAR.

The table below shows the alternative operating modes for mouse and external keyboard:

highlight Instruments ,
Disp Config or Displays
button using rotary knob or
cursor keys, open pulldown
menu using key or
rotary-knob click, and
highlight and select a panel.

Function Front panel PC keyboard Mouse
Open panel Press | MENU | key and Press key combination Open menu bar by moving to

CTRL + M, then highlight
Instruments , Disp Config
or Displays button using
TAB or SHIFT + TAB keys,
open pulldown menu using
Enter key, highlight a panel
using cursor keys and select
using Enter key.

left edge of screen, actuate
Instruments , Disp Config
or Displays button and click
desired panel.

Activate panel

Press |WINBAR | key and
actuate softkey of desired
panel.

Press key combination
ALT + F5, then actuate
softkey of desired panel
using appropriate key F5 to
F12.

Click anywhere in desired
panel.

closes currently active panel.

Hide panel Pressing |HIDE | key hides Pressing key combination ) L
currently active panel. ALT + H hides currently Click E button in title bar of
active panel. respective panel.
Close panel Pressing | CLOSE| key Pressing key combination Click button in fitle bar of

ALT + C hides currently
active panel.

respective graphical window.
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Panel Structure

This section describes the panel structure. The section "Opening, Operating, Hiding and Closing
Panels", page 3.20 describes how to operate panels on the screen; the section "Selecting a Parameter
— Selection Fields", page 3.33 describes how to set the parameters.The panels are in Windows®
format. They differ in detail depending on their function but they consist of the same main elements.

Waveform Config ! E E
r

Graphic - Drata List [ =
TRACE & Track TRACE B
Source Im ILeveI Ch2 j
Label 2uto W [Level Chi v Level Chz
i Alive ) Hold i Alive ) Hald

Reference Im - I‘\-’alue j
[ooomm0 v [ooooon v

Forall scans [ [

Unit m r [ =

Unit &uto I’ Iv— ¥ Iv—

Engineering Ao - I.-'-‘-.uto j
Scaling & Manu ) Auto i Manu  Auto
Spacing & Lin " Log i Lin " Log

Panels consist of up to three columns, depending on the function block on which the panel is based.
For example, two-channel functions are operated in panels with two columns. When defining graphical
windows, settings from Trace 1 can be adopted for Trace 2 in a third column between the two original
columns so that Trace 2 does not have to be configured separately.

Each panel contains a selection of different parameter fields which are combined in groups. Various

types of parameter fields, which are operated in different ways, are used. The parameter fields have
labels indicating their function.
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Panels

Panels consist of the following elements:

Analyzer Function ! E E

Channel 1

Urit W -]
Im=trument Aralog j
Channel 2=1 j
Coupling o AC DO
Banduwvicth 22 kHz -]
[mpast Bal j
Freguency 1000.00 Hz

W
Label auta [ I.ﬂ.mplitude Chi |
Dizplay Show |

1146.2078.62

Title bar

The top field contains the name of the panel ("Analyzer
Function" in the example) and the title-bar buttons for

hiding E and closing the menu. The buttons can be
operated with the mouse. For operation using the front
panel, the [HIDE | and [CLOSE | keys can be used.

The @ button maximizes graphical windows so that they
cover the entire screen (see "WINBAR and Softkeys", page
3.12).

Headlines in panels

With multi-column panels, each column has a headline.

Function groups

In panels, parameter fields which belong together with
respect to their function are frequently combined in
function groups. Grey lines indicate these groups.

Numeric entry field

A numeric value (e.g. the frequency) can be entered in this
field.

Units

The unit of a numeric value is displayed next to the entry
field. When the value is entered, all possible units are
offered on the softkey bar (on more than one level where
necessary). The entry can be completed by selecting the
unit using a softkey. The unit can be changed after the
entry has been made. In this case, the physical value
remains unchanged; however, the value displayed in the
entry field is adapted automatically to the changed unit.

Text entry field

An alphanumeric value (e.g. a label text) can be entered in
this field.

Button

Buttons are used to trigger actions; here, for example, to
show the display of a measurement graph.
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Tick box

If a tick box is activated, the assigned setting can be
disabled or enabled.

Radio button

With radio buttons, it is possible to toggle between two
settings by simply clicking the desired setting.

Only one of the two options can be active at any one time.

Selection field

The = button indicates that a parameter list is available.
The fold-down parameter list is displayed below the
selection field. Depending on the number of items, the full
list or only part of it is shown.

Only one item at a time can be selected from the
parameter list.

Display fields

Some settings can only be made in a specific
configuration. If the setting is not permitted with the specific
configuration selected, the respective item is disabled and
displayed in grey and the field cannot be accessed. In this
case, the field acts as a display field, i.e. the value
displayed there corresponds to the value actually set.

Track box

With multi-column panels, settings can be transferred from
the left-hand to the right-hand column without the
parameter having to be entered a second time. If the track
box has a checkmark, all of the settings within the function
group are applicable to both columns. All fields with
transferred settings are shown as display fields and cannot
be accessed while the track function is active.
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Zooming r Hidden parameter fields
The R&S UPV always attempts to keep the panels as short
=tart I':'-':":":":":I Hz as possible. For this reason, unneeded fields are hidden.
The example to the left demonstrates this more clearly:
@ The fields for Zoom Factor, Center and Span only appear if
the Zooming function is activated.
Zooming 2
Zoom Fact E
Center 10000.0 Hz
Span 21,94 kHz -]
=tart 087636 Hz

1146.2078.62
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Navigating in the Panels

If a panel has more fields than can be displayed on the screen or if the size of the panel has been fixed
such that its full length cannot be displayed (see "Moving and Resizing Panels and Graphical
Windows", page 3.14), the scroll bar appears along the right-hand side of the panel. The length of the
scroll bar symbolizes the overall length of the panel; the dark part of the scroll bar indicates which
section of the panel is currently visible.

There are various ways of navigating inside panels, i.e. moving the entry focus:

With operation via the front panel, the easiest navigation method is using the rotary knob.
Turning the rotary knob clockwise moves the focus down or to the right. Here the focus first
moves to the right inside a field, then down through the current group, then jumps over to the
right-hand column, down again to the end of the group from where the focus then moves to the
left-hand column of the following group, and so on.

Alternatively, the cursor keys @ and @ can also be used for navigation; the movement
sequence is the same as that described for operation using the rotary knob.

In the case of an external PC keyboard, the cursor keys 4 and ¥+ can be used to move around
a panel. Once again, the movement sequence is the same as that described for navigation
using the rotary knob. The TAB and SHIFT + TAB keys on the external keyboard can also be
used as an alternative to the cursor keys.

The mouse can also be used to move inside the panels in the same way as other Windows®
applications, i.e. by directly clicking the desired parameter fields or by moving the scroll bar.

FFT Monitor Config =] 3
Graphic r r b=t

=Can

Showe Min e |_

o Single bl

SoLrce

Label Auto

TRACE B

Feference

Forallscans [ [l// |_ V

0.00000] it

1146.2078.62 3.26 E-1



R&S UPV Settings on the Audio Analyzer R&S UPV

Settings on the Audio Analyzer R&S UPV

The R&S UPV offers several and sometimes alternative options for setting parameters. Operation is
possible via the front panel, using a mouse and/or a connected PC keyboard (see the sections "Using
the Rotary Knob", "Operation Using the Mouse" and "Operation Using an External PC Keyboard" from
page 3.8 onwards). The tables below list the operating options with the available entry media.

Some keys on the front panel of the R&S UPV ftrigger a setting immediately; for example, the
key deactivates or reactivates all outputs. An overview showing the function of all keys
can be found at the end of this chapter (section "Overview of Keys", page 3.108).

Most of the parameters are set in the panels. The panels are operated on the screen in the way
described in the section "Opening, Operating, Hiding and Closing Panels" (see page 3.20). How to
enter and select setting parameters in the panels is described in the following sections; a detailed
description of all setting parameters can be found in Chapter 4, "Instrument Functions".

Entries for file management tasks, such as saving and loading instrument settings, saving files, and so
on, are made in special panels. Refer to the section "File Management" (see page 3.91) for more
detailed information.

A number of settings are made via the menu bar. These include all global configuration settings for the
R&S UPV, e.g. setting of the IEC/IEEE-bus address, the function of the H Copy key, etc. More detailed
information can be found in the section "Settings in the Menu Bar" on page 3.82 and in Chapter 4,
"Instrument Functions".

The R&S UPV uses the WindowsXP® Embedded operating system. Settings at system level are only
rarely required, e.g. installation of a new printer driver. Connecting a keyboard and mouse makes

Windows® easier to use.
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Settings in the Panels

Associated settings and functions are combined in panels of the Audio Analyzer R&S UPV. Each
function block has its own panel.

The panels can be set independently of each other; however, there are also a number of
interdependencies. For example, the digital measurement function of the protocol analysis only appears
in the Analyzer Function panel if a digital analyzer has been selected in the Analyzer Config panel. If
an analog analyzer is selected, the protocol analysis is automatically deactivated in the
Analyzer Function panel and a message is displayed on the screen.

Focus

Panels can only be operated if they have the focus (indicated by the blue title bar).

The simplest way of changing from one panel to another in the case of operation via the front panel is

WINDOW

using the direction keys . The [»] key switches from panel to panel in the sequence in which the
panels were opened. Hidden panels are not highlighted. Changing to a different open (or to a hidden)
panel is also possible using the WINBAR; this has already been explained in the section "WINBAR and
Softkeys" on page 3.12.

Before settings can be made in a panel, the relevant parameter field must be highlighted, i.e. it must
have the focus. This is indicated by a selection frame which is blue, green or magenta depending on the
entry mode.

The colors of the selection frame have the following meaning:

_ o A blue selection frame indicates a highlighted field.
I— A green selection frame highlights fields in which
Py by JETRE s parameters can be selected or in which an entry can be

made without the selection / entry having an immediate
effect on the hardware of the R&S UPV.

A magenta selection frame indicates that selecting a
button, activating a tick box or changing a numeric value
will be immediately passed on to the hardware and
executed.

Ly Wode |i.'" Exp  {* Mormal

When the instrument is switched on, the most recently saved instrument settings are loaded
automatically so that the instrument is in the same state as it was before power-off. The focus is placed
on the first position of the active panel.

Panels are opened using the menu bar (see the section "Open panel”, page 3.21). How to move the
focus is described in the section "Navigating in the Panels" (see page 3.26).
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Changing the Instrument

The Audio Analyzer R&S UPV can, depending on the installed options, be used at analog and digital
interfaces. Optional plug-ins can be installed to allow additional interfaces to be operated. Each of these
interfaces determines the basic characteristics of the R&S UPV, whereby these characteristics are
separate for generator and analyzer. These interface characteristics define quasi-independent
instruments within the R&S UPV. The settings for these instruments are made in the selection field in
the first field of the Generator Config and Analyzer Config panel.

M= =

In=trument IDig'rtaI j || Inztrument I.&nalng j |

Each of these instruments has its own data set. If a different instrument is selected, this data set is
saved. As a result, the previous settings are available when the original instrument is selected again.

The data set has a different content for each instrument. The data sets differ with regard to the following
points:

e Selection of parameter fields / parameters
Example: In the case of analog instruments, all settings for configuring the analog interfaces are
available (e.g. impedances); all settings for the other instruments, e.g. the digital sampling rate and
so on, do not appear in the panel but remain in the background.

e Valid value range of parameters
For example, the frequency ranges can be different in the different instruments.

e Units used
Levels are given in different units in analog and digital applications.

e Selection of functions
A number of measurement functions are only available for digital audio applications; they are
therefore not offered in analog instruments. Examples: Digital protocol analysis, jitter, etc.

The examples given above show that the choice of instrument not only affects the Generator Config
and Analyzer Config panel, but also has an effect on the other panels.

Changing Functions

The principles that apply to changing an instrument also apply to changing functions (e.g. from an RMS
measurement to a THD measurement or from generating a sinusoidal to a multi-tone signal):

Each measurement function and generator function has its own data set. If a different function is
selected, this data set is saved. As a result, the previous settings are available again when a different
function is selected.
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The data set has a different content for each function. The data sets differ with regard to the following
points:

e Selection of parameter fields / parameters:
Example: With the RMS measurement, various measurement times are offered; this is not the case
for the FFT analysis.

e Valid value range of parameters
For example, the frequencies which can be set for intermodulation test signals are different to those
which can be set for sinusoidal signals.

e Units used
For example, THD measurements and level measurements are given in different units.

The following generally applies: All the settings for the other functions, e.g. filter settings and so on,
remain in the background with the function settings and are displayed in the panel and set in the
instrument again the next time this function is called up.

Hiding Parameter Fields

The R&S UPV always attempts to keep the panels as short as possible. For this reason, unneeded
fields are hidden.

The example below explains this more clearly: As soon as Auto Sweep is selected in the Sweep Ctrl
menu item in the Generator Function panel, all of the fields required for configuring the sweep are
displayed in the panel (together with the parameters set for the sweep last performed). If the sweep is
deactivated, all of the sweep parameter fields are hidden. The user is presented with a shorter panel
and is not burdened with parameter fields which are currently not needed.

Swveep Cirl A
Mext Step Im
X AxiE Frecquency j
7 Axiz Off j Sweep Cirl -
Frequency <> Frequency 20.0000 Hz
Spacing Log Paints j Yoltage 0.10000 %
Start 20.0000 Hz
Stop 20.0000 kHz
Pairts fo
Wialtage W b
Note:

The sequence of the individual parameter fields in the panel is such that changes to parameters
usually only cause changes in the fields below. When making settings in panels, it is therefore
recommended to begin at the top of the panel and work down.
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Highlighting Control Elements

Ly Wode i~ Exp ©* Mormal ||

A control element is always selected in the same way,
regardless of whether it is a tick box, radio button, entry
field and so on.

A control element is activated by shifting the focus to this
element. The entry focus is indicated by a blue, green or
magenta border.

The entry focus can be moved using the rotary knob,
cursor keys or mouse. Refer to the section "Navigating in
the Panels", page 3.26.

Activating/Deactivating Functions — Tick boxes

D Ciffset v ||

A tick box is always used for functions which can be
activated and deactivated only. If the tick box is activated
(checkmark), the assigned setting can be disabled or
enabled.

Before a function can be activated and deactivated, the
associated element must be highlighted (see the section
"Highlighting  Control  Elements", page 3.31). The
highlighted element is then activated or deactivated (toggle
function) using the ENTER functions of the various entry
media ( key, rotary-knob click and so on).

If the mouse is used, functions are activated/deactivated
as soon as the tick box is clicked.

Function Front panel PC keyboard Mouse
Activate/deactivate Highlight desired element Highlight desired element Click tick box.
using rotary knob or cursor using cursor keys,
keys, activate/deactivate function
activate/deactivate function with Enter key.
with rotary-knob click or
key.

1146.2078.62
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Toggling Functions — Radio Buttons

Coupling o+ AC

" DC

Radio buttons are used for functions which can be toggled
between two settings. A black dot in the appropriate button
indicates the selected status.

Only one of the two options can be active at any one time.

Before a function can be toggled, the associated element
must be highlighted (see the section "Highlighting Control
Elements”, page 3.31). The ENTER functions of the
various entry media can then be used to switch between
the two settings (toggle function).

If the mouse is used, settings are executed as soon as the
corresponding radio button is clicked.

Function

Front panel

PC keyboard Mouse

Toggle

Highlight desired element
using rotary knob or cursor

Highlight desired element
using cursor keys,

keys, toggle function with Enter
toggle function with rotary- key.
knob click or [ENTER | key.

Click desired radio button.
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Selecting a Parameter — Selection Fields

Analyzer Function ! E

Actuating the =1 button opens a selection field. As soon as
a parameter field has the focus, a list for selecting the

|Furu:1in:un IHMS j available parameters can be opened with a rotary-knob
click, the key or by clicking with the mouse. The
Off - fold-down parameter list is displayed below the selection
s
RM= Selective Selection is made by highlighting the desired item and
Peak confirming with ENTER; only one item at a time can be
Quasi Peak selected.
DC = Items in the parameter list are highlighted using the rotary
THD PAGE
THO+M & SIMAD knob, the cursor keys =] or the keys @ .
koo Dizt If a mouse is used, the items are selected and activated by
OFD lI clicking with the mouse.
The parameter list can be quit without adopting the
highlighted parameter by pressing the key.
If the list is longer than the displayed window, a scroll bar
is available.
Note 1:
The contents of the parameter lists are not fixed
but vary depending on other settings selected.
Note 2:
Alternatively, parameters can also be selected
using the softkeys (see the section "WINBAR and
Softkeys", page 3.12).
Function Front panel PC keyboard Mouse

Open parameter list

Rotary-knob click or press

ENTER] key.

Press Enter key. Click j button

Scroll

Move displayed section of list
using rotary knob or up/down

cursor keys.

Move displayed section of list | iy j or ZI button in
using up/down cursor keys. scroll bar until desired item is
displayed.

Select parameter

Highlight selection using
rotary knob or up/down
cursor keys and confirm with

rotary-knob click or | ENTER|

key.

Highlight selection using
up/down cursor keys and
press Enter key.

Click parameter.

Quit parameter list without
adopting a setting

Press key.

Press ESC key. Click anywhere outside

parameter list.
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Numeric Entries — Numeric Entry Fields

Yoltage I 0. 10000 W ||

Numeric values (e.g. the output voltage) can be entered or
edited in these fields.

This can be done is various ways. However, the following
applies irrespective of the chosen method:

Note:
Entries outside the possible value range are not
accepted; an audible warning is issued and the
entry is changed to its permissible minimum or
maximum value. The possible value range is
displayed above the softkey bar.

Value entries in Edit mode — green selection frame

Witz e Im i ||

DATA

ER TR
i el el
RN EN
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When the focus is moved to a numeric entry field, the
system enters Edit mode, which is indicated by a green
selection frame. In addition, the current numeric value is
highlighted with a blue background.

If a completely new value is to be entered, simply begin
entering digits using the numeric keypad on the front panel
or external PC keyboard; the old value is deleted
automatically when the first key is pressed. The digit to the
left of the cursor can be deleted at any time during entry

using the key.

If certain digits only are to be changed, position the digit

cursor accordingly using the ] or cursor key and
enter the new digits (if the position of the digit cursor is
changed before the first digit is entered, the old value will
not be deleted). The default setting is insert mode. It is only
possible to change between insert and overwrite mode if
an external PC keyboard is used.

The numeric entry field is closed with:
ENTER The newly entered value is adopted.
ESC The old value is retained.

Softkeys The selected unit is set and adopted
together with the newly entered value.

The entry is set in the hardware as soon as the numeric
entry field is closed.

Note:
Only the number keys and cursor keys are
accepted; the rotary knob, letters and special
characters have no effect when numeric values are
being entered.
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Value entries in Direct mode — magenta selection frame

Voltage 125 oo i |
DATA
| zJ L3 | 9
abc def
4 [ 5 (6
ghi jkl mno
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When the focus is moved to a numeric entry field, the
system enters Edit mode, which is indicated by a green
selection frame.

Changing to the Direct mode is performed by pressing the
key or with rotary-knob click, the selection frame is
changed to magenta.

The digit cursor then moves to the first digit to the right of
the decimal point or, if there is no decimal point, to the digit
at the extreme right.

A digit can now be entered using the keypad on the front
panel or the external PC keyboard; the digit at the cursor
position is replaced. The cursor does not change its
position.

The digit cursor can be placed at a different position at any

time using the (e and (5 cursor keys. Digits are then
entered at the new position.

Entries in Direct mode are always made in overwrite mode
(this also applies when an external PC keyboard is used).

In Direct mode, every setting change is immediately
passed on to the hardware and executed.

The Direct mode can be quit using the ENTER function,
the key or by clicking in a different field with the
mouse.

Note:
Only rotary-knob entries, number keys and cursor
keys are accepted; letters and special characters
have no effect.
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Rotary-knob entries in Direct mode — magenta selection frame

When the focus is moved to a numeric entry field, the
system enters Edit mode, which is indicated by a green
selection frame.

Voltage 12500 i ”

Changing to the Direct mode is performed by pressing the
key or with rotary-knob click, the selection frame is
changed to magenta.

The digit cursor then moves to the first digit to the right of
the decimal point or, if there is no decimal point, to the digit
=

at the extreme right.

The highlighted digit can then be changed directly using
the rotary knob, whereby the numeric value is "carried
over", i.e. transferred to the next digit.

The digit cursor can be placed at a different position at any
&_/ time using the ] and (5 cursor keys so that other digits
can be changed using the rotary knob.

This method is ideal for calibration work as every change
has an immediate effect in the hardware.

Value entry can be completed with a rotary-knob click or,
alternatively, using the ENTER function, the key or by
@ @ clicking in a different field with the mouse.

As an alternative to the rotary knob, the numeric values

can also be changed using the and & cursor keys.

Note:
Changes made to values using the rotary wheel
are not accepted if the entries are outside the
possible value range; an audible warning is issued
and the entry is changed to its permissible
minimum or maximum value. The possible value
range is displayed above the softkey bar.
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Entering / changing the unit of a value

1146.2078.62

The unit of a numeric value is displayed next to the entry
field. When the value is entered, all units available for the
respective function are offered on the softkey bar (on more
than one level where necessary). The entry can be
completed by selecting the unit using a softkey.

This is done differently depending on the selected mode:

e In Edit mode, the newly entered numeric value is
adopted and set together with the selected unit.

e In Direct mode, the physical value (humber with the
previously selected unit) is converted to the newly
selected unit and adopted as the new numeric value.

It is possible to change the unit in any highlighted numeric
field using the softkeys at a later stage after value entry
has been completed and also if the value itself is not to be
changed. In this case, the physical value remains
unchanged (as in the Direct mode); however, the value
displayed in the entry field is adapted automatically to the
changed unit. This function allows numeric values to be
"converted" to other units very easily.
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Information on using reference values when entering values

L The Audio Analyzer R&S UPV allows reference values to
Generalorieu !EE be used when entering various values. These reference

Ref Yoltage V \nglrl:rzsmgrrse used as a basis for settings for other

¢ The example below explains these interdependencies:

A reference voltage (Ref Voltage) can be set in the

Generator FutEREE ! O EI Generator Config panel. The actual output voltage is set

in the Generator Function panel where the unit is dBr, i.e.

Violtage I_}“:I onon dBr = 1| it is possible to enter the output voltage in dB relative to
: ¥ 1| this reference value.

This method is particularly useful if, e.g. with an A/D
converter, the clipping level has been determined and
other measurements (frequency response, THD+N, etc)
have to be performed using test signals which are a certain
dB value (defined in the test specifications) below this full-
scale level.

However, it is important to note that the maximum values
of the R&S UPV cannot be exceeded; this applies to both
system-specific maximum values and maximum values
which originate from other elements (here for example the
Max. Voltage setting).

Generator Config ! E E

If by increasing the reference value the maximum output
¢ voltage is exceeded, the value for Voltage in the
Generator Function panel is automatically reduced. In the

. Al x example shown _op_posite,_ the maximum output voltage of
ener Ao ! —I 20 V forms the limit; setting the reference value to 100 V

Valtage |13.EITEI4 dBr % \rlsiiléléivin a reduction of the Voltage value in the bottom
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Function

Front panel

PC keyboard

Mouse

Enter new value
(Edit mode)

Highlight numeric entry field
and enter new value directly
using numeric keypad.

Highlight numeric entry field
and enter new value directly
using number keys.

Change individual digits
(Edit mode)

Highlight numeric entry field,
position digit cursor with

or E cursor key and enter
new digit directly using
numeric keypad.

Highlight numeric entry field,
position digit cursor with = or
< cursor key and enter new
digit directly using number
keys.

Complete value entry

Complete entry with | ENTER

key.

Complete entry with ENTER
key.

Complete value entry with
unit selection

Press softkey with desired
unit.

Use F5to F12 keys to select
desired unit.

Click softkey button with
desired unit.

Quit value entry without
adopting value

Press key.

Press ESC key.

Click in a different entry field.

Change value
(Direct mode)

Highlight numeric entry field,
switch to Direct mode with
key, position digit
cursor with [ ] or [« cursor
key and enter new digit
directly using numeric
keypad.

All changes are set directly
in hardware.

Highlight numeric entry field,
switch to Direct mode with
ENTER key, position digit
cursor with or 4 cursor key
and enter new digit directly
using number keys. All
changes are set directly in
hardware.

Vary value
(Direct mode)

Highlight numeric entry field,
switch to Direct mode with
rotary-knob click; position
digit cursor with E| or E
cursor key. Vary numeric
value using rotary knob.

All changes are set directly
in hardware.

Highlight numeric entry field,
switch to Direct mode with
ENTER key; position digit
cursor with =or 4 cursor
key. Vary numeric value
using 4 or ¥ cursor key.

All changes are set directly in
hardware.

Change unit

Highlight numeric entry field,
select unit using appropriate
softkey.

Physical value is converted
to new numeric value with
newly selected unit.

Highlight numeric entry field,
select unit using F5 to F12
keys.

Physical value is converted
to new numeric value with
newly selected unit.

Highlight numeric entry field,
click appropriate softkey
button to select unit.
Physical value is converted
to new numeric value with
newly selected unit.
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Alphanumeric Entries — Text Entry Fields

Ii. When the focus is moved to a text entry field, the system
Lelaiz] fiite [ e ‘ enters Edit mode, which is indicated by a green selection
frame.

If the complete text (e.g. for graph labels) is to be newly
entered, simply begin entering characters using the keypad

DATA on the front panel; the old text is deleted automatically

when the first key is pressed. The keypad on the front

m m 9 panel of the R&S UPV is automatically switched to the

abc ) |oef mode for entering alphanumeric characters. Text is

entered in the same way as on mobile phones: The

[ 4 J [ 5 ] [ 6 ] characters assigned to a key are called up in sequence by
ghi jkl mno . .

repeatedly pressing the key (see also the section

y 2 3 "Overview of Keys", page 3.108). A different key can be

[,,qrs] [tw] [wxyz] pressed immediately to enter the next character; a brief

pause must, however, be made when entering characters

| 0 ll : |l+[_] assigned to the same key. The space character is
] *o # Axra

assigned to the key, special characters are entered

+/=
using the decimal-point key and the key is used to
toggle between upper and lower-case characters.

The character to the left of the cursor can be deleted at
any time during entry using the key.

If an external PC keyboard is used, characters can be
entered in the usual way.

If certain characters only are to be changed, position the

cursor accordingly using the ] or cursor key and
enter the new characters (if the position of the cursor is
changed before the first character is entered, the old text
will not be deleted). The default setting is insert mode. It is
only possible to change between insert and overwrite
mode if an external PC keyboard is used.

The text entry field is closed with:
ENTER The newly entered text is adopted.
ESC The old text is retained.

A text entry field also appears whenever files saved on the
Ecual File IES ExamvYED | | | R&S UPV are to be called up (e.g. to load saved scans in a
= diagram) or special functions are to be adopted from files,

and so on. Here, the file name can be typed or the eee

button can be actuated to call up the file directory where

the desired file can then be selected (details are given in
the section "File Management" on page 3.91).
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Settings in the Panels

Function

Front panel

PC keyboard Mouse

Enter new text

Highlight text entry field and
enter new text directly using

front panel keypad.

Highlight text entry field and
enter new text directly using
keyboard.

Change individual characters

Highlight text entry field,
position cursor with [ ] or
cursor key and enter new
character directly using front

panel keypad.

Highlight text entry field,
position cursor with or ¢
cursor keys and enter new
character directly using
keyboard.

Complete character entry

Complete entry with | ENTER

key.

Complete entry with ENTER | __.
key.

Quit text entry without
adopting entered characters

Press key.

Press ESC key. Click in a different entry field.

I 335938 Hz ||

{* Bal

=l

" Bal

Display Fields
Fesolution
Cutput Type € Unbal
Impedance I 10167
Output Type % Unbal
Impedance I a0

1146.2078.62

[~

Sometimes it is very useful for operators to receive
additional information about their settings. For example,
the selected FFT parameter directly affects the frequency
resolution in the displayed spectrum. Display fields inside
the panels are used in such cases. These fields are shown
in grey and cannot be accessed. They always contain valid
values and therefore always show settings active in the
background; the fields are updated as soon as a setting in
the associated parameter field is changed.

Depending on the settings selected beforehand, it may in
some cases no longer be possible to operate certain
elements — the entry field then becomes a display field and
is shown in grey as described above.

Example: In the case of the analog generator, various
impedances can be set for balanced output. If the
generator is switched to unbalanced output, the entry field
for impedance becomes a display field and shows the
impedance that is valid in this case.

Display fields are also used when adopting parameters
using track boxes.
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Adopting Parameters — Track Box

TRACE & Track TRACEB In many cases, settings are to apply e.g. to both
m m measurement channels or to both traces. Here the
O e F oo R&S UPV provides multi-column panels which a}llow

settings to be transferred from the left-hand to the right-
& Alive " Hold  Alive " Hald hand column without the parameter having to be entered a

['vaiue -] [Value =] second time.
|D-DDDDD W |D-DDDDD W The track boxes, which are displayed in a separate

column, are used for this purpose. Track boxes always
apply to an entire function group (information on function
groups can be found in the section "Panel Structure" on
page 3.22).If the track box has a checkmark, all of the
settings within the function group are applicable to both
columns. All fields with transferred settings in the right-
hand column are shown as display fields. They appear
grey and cannot be accessed while the track function is
active. If a setting is changed in the associated setting field
in the left-hand column, this change is also shown in the
display field in the right-hand column.

Help Functions

Information on the possible entries is given at the bottom of the screen above the softkey bar. The units
offered in the softkey bar and the limits specified in the "Valid Range" field always refer to the
highlighted parameter field. The valid value range is given in the unit currently selected.

Entries outside the specified value range are not accepted; an audible warning is issued and the entry
is changed to its permissible minimum or maximum value.

Note:
The specified ranges for value entries always take the current status of the instrument into
consideration. They are therefore not constant and depend on the presets already configured

for other parameters.

Below is an example for entry of the generator output voltage; additional units can be displayed by
actuating the P button:

alid Range is -240dBY to 20dBY
W | m | s dBy dBu dBm dBr » -
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Completing Settings

When numeric values are entered, the R&S UPV makes a distinction between Edit mode (indicated by
a green selection frame) and Direct mode (indicated by a magenta selection frame). See also the
section "Numeric Entries — Numeric Entry Fields" from page 3.34 onwards.
e Numeric entries in Edit mode are not adopted and set in the hardware until the ENTER function
is actuated ([ENTER] key or rotary-knob click) or a unit is selected using the softkey bar.
e In Direct mode, numeric values entered or changed using the rotary knob are immediately
passed on to the hardware and executed.

With tick boxes, functions are activated and deactivated by the hardware as soon as the status of the
tick box is toggled with the ENTER function. In the case of operation using the mouse, functions are
activated/deactivated as soon as the tick box is clicked.

With radio buttons, settings are executed by the hardware as soon as the radio button is toggled with
the ENTER function. In the case of operation using the mouse, functions are toggled as soon as the
corresponding radio button is clicked.

A parameter from a selection field is also executed by actuating the ENTER function. In this case, a
simple mouse-click will select and activate the desired parameter.

Most settings are made without any noticeable adjustment or calculation times. If a brief calculation time
is necessary (e.g. to calculate a multi-tone signal adapted to the FFT analysis), the calculation is
performed in the background while the current measurements are continued.

Function Front panel PC keyboard Mouse

Complete numeric value
entry (Edit mode)

Complete entry with | ENTER|

key or

press softkey with desired
unit.

Complete entry with ENTER
key or

use F5 to F12 keys to select
desired unit.

Click softkey button with
desired unit.

Adopt changed numeric
values in hardware
immediately

(Direct mode)

Highlight numeric entry field,
switch to Direct mode with
key, position digit
cursor with [ ] or [4] cursor
key and enter new digit
directly using numeric
keypad.

Highlight numeric entry field,
switch to Direct mode with
ENTER key, position digit
cursor with <or € cursor key
and enter new digit directly
using number keys.

Change numeric values with
immediate adoption by
hardware

(Direct mode)

Highlight numeric entry field,
switch to Direct mode with
rotary-knob click; position
digit cursor with [ ] or [
cursor key. Vary numeric
value using rotary knob.

Highlight numeric entry field,
switch to Direct mode with
ENTER key; position digit
cursor with <or ¢ cursor
key. Vary numeric value
using 4 or ¥ cursor key.

Activate/deactivate function

Highlight desired element
using rotary knob or cursor
keys,

activate/deactivate function
with rotary-knob click or

key.

Highlight desired element
using cursor keys,
activate/deactivate function
with Enter key.

Click tick box.
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R&S UPV

Function

Front panel

PC keyboard

Mouse

Toggle function

Highlight desired element
using rotary knob or cursor
keys,

toggle function with rotary-

knob click or [ ENTER | key.

Highlight desired element
using cursor keys,

toggle function with Enter
key.

Click desired radio button.

Select parameter from list

Highlight selection using
rotary knob or up/down
cursor keys and confirm with
rotary-knob click or
key.

Highlight selection using
up/down cursor keys and
press Enter key.

Click parameter.

Entries During Measurement / Data Output

Entries can be made at any time.

Single measurements, spectral displays:
If the entry affects parameters of the current measurement, the current measurement or output is
terminated as soon as the entry is confirmed (the newly selected parameters are set and the
measurement or output is restarted).

Sweep activated:

Since changes to parameters during a sweep can influence the measurement and thus have a negative
effect on the reliability of the results displayed in the screen graphic, the current sweep is stopped and
then after restarted such changes are made.

Entries which do not affect the measurement process:
Entries which do not affect the current measurement process (e.g. changing a unit) are adopted
immediately without the current measurement being interrupted.
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Measurement Displays

The Audio Analyzer R&S UPV offers various types of measurement windows for displaying the results
of the numerous measurement functions. The measurement results can be displayed as digital numeric
values, in analog bargraphs, in result graphics or in data lists. The user can open any number of
measurement windows on the screen. The size of the panels can be changed within wide limits,
whereby the font size, scaling and so on are adapted automatically (see also the section "Moving and
Resizing Panels and Graphical Windows" on page 3.14).

Measurement Functions and Displaying Measurement Results

e What (which measurement function) is measured and how (which measurement method)
measurement is performed, is preset in the Analyzer Function panel.

e The panels for configuring the measurement value display are used to determine how the
measurement results are presented (i.e. which unit, how many digits, etc). A series of panels for the
different measurement windows are provided for this purpose.

e The results are finally displayed in the various measurement windows.

The basic settings in these configuration panels and measurement windows are described in the
following sections. A detailed description of the individual parameter fields can be found in Chapter 4
"Graphical Display".

Analyzer Function ! E E YWaveform Config ! E E
Function S Spacing i+ Lin i Lag j‘ = e e
Meas Time Auto - Top W my —
Noteh(Gain) — |off - Battom W v m 31500 fHz
Fitter oft - Wsin Grid Auto Medium v |
Fitter oft - Suk Grid m
Fitter off b Limit Upper T
Frict Sefting | off - Limit Lower T
FedFr M - ¥eiis [Time ]

Level Monitor  |DC j Unit lﬁ E
Input Monitor | Peak j Enginesting | &uto - g
Freg/Phase Frequency j = Scaling O Manu * Auto E o
Meas Time & Fast " Prec Lett W 3
Freg Seftling | Off - Wain Grid IW[ :
FFT Monitor [ Sub Grid 2 vl sean 0 =loi Time /'s
wiavetorm ¥ - Resolution Sdig /000168 ¥| 5
4] I |
What is measured Display type for Display of measurement
and measurement results results
how measurement is
performed
Fig.: 3-2 Measurements and display of results with Audio Analyzer R&S UPV
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Numeric Display Field

The numeric display field provides a clear overview of the numeric values from various analyzer
functions and displays a maximum of 8 numeric value results from the Analyzer Function panel. The
individual columns are permanently assigned, from left to right:

Column 1:  Measurement results from the function which is set in the Function field of the
Analyzer Function panel.

Column 2:  Measurement results for the set Level Monitor function.

Column 3:  Measurement results for the Input Peak function.

Column 4:  Display of either the frequency measurement result or, if Freq & Phase or

Freq & GrpDel is set, display of the frequency measurement result in the first row and
display of the phase or group delay measurement in the second row.

=10

Mumeric Display

R Ing. Peak Frequency

mamy | 101V 125 00

Each column is labelled with the name of the displayed measurement function, whereby additional,
more specific function-related information may also be shown. Example: With difference frequency
distortion measurement, the type of measurement and the associated measurement standard, e.g.
DFD d2 (IEC 268), is also displayed.

25.00 Hz

The results from the two measurement channels are shown in both rows (exception: frequency/phase
or frequency/group delay measurement).

If not all of the columns are required because one or more of the associated measurement functions is
deactivated, the column in question is hidden.

The numeric display field is opened via the menu bar; it is called up using the Displays button.

highlight Displays button
using rotary knob or cursor
keys, open pulldown menu
with key or rotary-
knob click, and highlight and
select numeric display field.

Function Front panel PC keyboard Mouse
Open numeric display field Press | MENU | key and Press key combination Open menu bar by moving to

CTRL + M, then highlight
Displays button using TAB
or SHIFT + TAB keys, open
pulldown menu using Enter
key, highlight numeric
display field using cursor
keys and select using Enter
key.

left edge of screen, actuate
Displays button and click
numeric display field.
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Measurement Displays

Measurement result display in numeric display field

The display of measurement results in the numeric display field is configured in the following panels:

Funct Config

Lev Mon Config
Input Config

Freq / Phase Config

The following examples of measurement value displays demonstrate the various display options. A
number of basic settings made in these configuration panels are described in the following section. A
detailed description of the display options can be found in Chapter 4 "Graphical Display".

495.40 mV

1146.2078.62

If the measurement value is within the preset limits or no limits were
specified, the measurement value is displayed in green on a black
background.

A measurement value in a linear unit is displayed with 3 to 7 digits; a
measurement value in logarithmic units can be displayed with a
resolution of 0.1 dB to 0.00001 dB.

If the measurement value overranges or underranges preset limits, the
measurement value is displayed in red on a black background.

As soon as the measurement value is within the limits again, it is
displayed in green.

If one of the two measurement channels is deactivated, OFF appears in
the associated measurement display.

If no measurement result is available (e.g. there is no frequency result
during a DC measurement), --- is displayed.
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Combi Display

It is often the case that the numeric value of a measurement result does not contain adequate
information. Additional features such as analog bargraphs, limit monitoring or the storage of maximum
and minimum values are frequently required.

The combi display is used for this purpose. Additional information can be displayed for every
measurement shown in the numeric display field.

The free selection and free scalability mean that especially important or critical results can be monitored
and tracked even when viewing the R&S UPV screen from a relatively long distance.

Funct Ch1 M [=]E3

01980 m Min Max 690.23 m Measured minimum and

maximum values

495 = 30 m V Measurement display

E——ummmu n\/

0 1000 Bargraph

300.00 m Limit 800.00 m

Limit settings

Opening combi displays

The easiest way to open combi displays is to highlight the
respective measurement display in the numeric display
RMS field (blue selection frame) and to trigger an ENTER

function (|[ENTER] key or rotary-knob click).
A2
Ch 493 mV

Ch2 992 mV

Mumeric Display

Alternatively, the combi displays can also be opened using
the associated configuration panel (see the following
section). The associated combi display is activated using
the Show button in the Display line.

Function Config

Channel 1

Dizplay MI

i Rohde & Schwarz Audio Analyzer UPY Screen 3 Another way is to open the combi display
|Fi|e Edit Screens Instruments DispConfig i| Macros ILrtiIities Wincowes V'a the me_nu bar; they are called up
Mumeric Display (closed) |_ using the Dlsplay button.

Funct Ch1 (clozed)
Funct Ch2 (clozed)
Lew Mon Chi (closed)
Lew Mon Ch2 (closed)

|
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Measurement Displays

Function

Front panel

PC keyboard

Mouse

Activate combi display via
numeric display field

Highlight desired
measurement display in
numeric display field and
open combi display with
key or rotary-knob

click.

Highlight desired
measurement display in
numeric display field and
open combi display with
Enter key.

Double-click desired
measurement display in
numeric display field.

Activate combi display via
Config panel

Highlight DISPLAY button
in associated Config panel
and open combi display with

ENTER | key or rotary-knob

click.

Highlight DISPLAY button
in associated Config panel
and open combi display with
Enter key.

Click DISPLAY button in
associated Config panel.

Settings for measurement result display in combined fields

Since a combi display is available for each measurement display of the numeric display field, up to eight
of these displays can be opened. The settings for the combi displays (and for the numeric display field
itself) are made in four configuration panels, whereby the two measurement channels are displayed in
one panel. This results in the following four panels for configuring the measurement results in the combi

displays:
e Funct Config
e Lev Mon Config
e Input Config
[ ]

Freq / Phase Config

The associated panels for configuring the combi displays are opened via the menu bar; they are called
up using the Disp Config button.

combined field or numeric
display field

highlight Disp Config
button using rotary knob or
cursor keys, open pulldown
menu with key or
rotary-knob click, and
highlight and select desired
panel.

Function Front panel PC keyboard Mouse
Open panel for configuring Press | MENU | key and Press key combination Open menu bar by moving to

CTRL + M, then highlight
Disp Config button using
TAB or SHIFT + TAB keys,
open pulldown menu using
Enter key, highlight desired
panel using cursor keys and
select using Enter key.

left edge of screen, actuate
Disp Config button and click
desired panel.
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R&S UPV

Some of the basic settings in these panels are described here using the Lev Mon Config panel as an
example. Since the combi display is an extension of the numeric display field, the settings also
influence the numeric display field.

A detailed description of the display options can be found in Chapter 4 "Instrument Functions" in the
section "Graphical Display".

Level Mon Config ! E

Channel 1 Channel 2

Display MI MI
Linit W =] |
Unit Auto v |v i |v
Engineering Auto j Auto j
Resolution sdig /000108 x| | [sdigroo0tee +]
Reference Yalue | [1.000000 W
tuto Seale_Evec | _Exec |
Spacing f* Lin " Log f* Lin ™ Log
Left 100.0000 n | |100.0000 A
Right 1000000 W 1000000 W
Main Grid Off =] |]or ]
Limit Lowwer r r
Limit Upper r r
Shiowy Min bz v v

Note:

Some of the settings described below are only visible if the combi display is of adequate size on

the screen. For example, scaling and gridlines are hidden automatically and stepwise if the

display is reduced in size.
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Measurement Displays

IImit

Engineering

Auto

Reference

Walle

Auto Scale
Spacing
Left

Right

Exec |

& Lin  Log

10.00000

i

m

W

Unit of measurement result

This parameter field is used to set the unit for the
measurement result display. The units available in the
parameter list depend in the type of measurement.

An overview of all units used with the Audio Analyzer
R&S UPV and their conversion formulae can be found at
the end of this chapter (section "Units" from page 3.98
onwards).

Details concerning the numeric value display can be
specified here for all linear units.

For example, it is possible to select whether voltage is to
be given in V, mV, pV, and so on. If "Auto" is set, these
unit prefixes are automatically adapted to the
measurement value.

Reference values

The reference value for relative measurement values can
be set here.

This can be a fixed preset value; however, values
measured at a different location or values based on the
generator settings and so on can also be adopted
automatically as reference values.

Bargraph scaling

If the Autoscale button is actuated, the extreme values
that have so far occurred are used for scaling the left-hand
and right-hand scale end value. The scaling can, however,
also be set manually.

The axis can be displayed with linear or logarithmic
subdivisions.

If manual scaling was selected, the start and end value of
the bargraph must be entered in the two fields.

1 100

1146.2078.62

If the selected scaling does not encompass all
measurement values, a red arrow indicates the end of the
scale at which the measurement value is beyond the range
of the bargraph.
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Main Grid ALto Medium j

Sub Grid 5 R

Gridlines

The settings Main Grid and Sub Grid are used to
subdivide the bargraph.

Main gridlines which are labelled with the associated
numeric values can be added with different intervals.

Subgridlines are used for further subdivisions; these lines
are not labelled.

75 100

Limit Lowwer F
2.34000 &

:

Limit Llpper r

Funct Ch1

497.97 mV

1000

Lirnit 700.00 m

1000

Lirmit 700.00 m

m'
Funct Chi M [=]E3
ik

1146.2078.62

Limits
A lower and/or upper limit can be defined for each
measurement result.

If the limit is activated, each measurement value is
compared with the limit.

The set limits are shown in the bottom part of the combi
display and appear as a red limit marking on the bargraph.

As soon as one of the limits is exceeded, the measurement
display and measurement bar changes from green to red.
If the measurement value is within the limits, the
measurement display and measurement bar are displayed
in green.

In order to monitor limit violations over a long period of
time without having to watch the measurement displays
continuously, the lower and/or upper limit is displayed
permanently in red as soon as it is exceeded. Pressing the
key again or entering a new limit resets the limit to
green.

The measurement display in the numeric display field
always behaves in the same way as the measurement
display in the combined field; current limit violations can
therefore also be monitored in the numeric display field.
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Showy Min s F

0.1980 m 690.23 m

495.30 mV
5 m'

a 1000

Fezoltion S dig. F0.001 48 j ‘

Extreme values

If this tick box is activated, the lowest and highest
measurement value is displayed.

Display of the Min/Max values can be set separately for
each measurement display and for the two measurement
channels.

The minimum and maximum values which have been
measured are shown in the top part of the combi display;
an additional blue bar which records the span between the
extreme values is also displayed.

The Min/Max values can thus also be recorded over a long
period of time without the measurement displays having to
be monitored continuously.

Pressing the key again resets the Min/Max values.

Number of displayed digits

The Resolution field is used to set the number of digits
used when displaying the measurement values, Min/Max
values and limits.

Values in linear units can be displayed with 3 to 7 digits;
values in logarithmic units can be displayed with a
resolution of 0.1 dB to 0.00001 dB.

65.38600 V ‘ 36.309/0 dBV
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Graphical Windows

The most informative method of displaying measurement results is usually a two-dimensional graph.
Measurement values as a function of frequency, measurements over a time axis and so on are just a
few examples of the many possible applications. The Audio Analyzer R&S UPV makes a distinction

between the graphical windows (shown in the following sections) which can be set and modified using
the associated configuration panels.

All graphical displays can be evaluated using horizontal and vertical cursors; markers are used to
identify important measurement points. A broad range of softkey control functions can be used to scale
graphs, to display sections of graphs, and to perform many other tasks.

Sweep graph

Sweep Graphl

Funct Ch1 ! dBr
Funct Ch2 I dBr

seanl 0 = of1 Frequency f Hz

Here, the measurement values of a measurement sequence (sweep) can be displayed as a line
diagram in a co-ordinate system. One or two traces (TRACE A and TRACE B) can be recorded along
an X-axis. Each trace can consist of a large number of scans. The traces can be saved and saved
traces, reference curves and/or limit curves can be imported into the graph.

Up to four sweep graphs can be displayed at the same time and can all be configured differently. As a

result, it is possible to display different measurement functions or display the same measurement
function in a different way.

FFT Monitor

If the FFT Monitor function is activated in the Analyzer Function panel, the frequency spectrum is
displayed in this graph. The options are identical to those for the FFT graphs shown below.
This graph can be displayed once only.
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FFT graph
FFT Graph1l
i -118.33
-20
m
-4
T -BD
£ ————————
.
s
— -1oo
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£ IIIIIIH#--IIIIII
" R R R S R AP
| |||u|i|III|J.JI...I..| .l".ll.ll e nat ]I 1] |I|. gl laady Bl ||..I|I.l.|”.||.l.h !
25k 5k 75k 2B8K q35¢ 15k 175k 20K
Scanm* =1 of1 Frequency / Hz

The frequency spectrum of the FFT measurement function and of the Post FFT which follows a
different measurement function is displayed in these panels. One or two traces (TRACE A and
TRACE B) can be recorded along a frequency axis. Each trace can consist of a large number of scans.
The traces can be saved and saved traces, reference curves and/or limit curves can be imported into
the graph.

Up to two FFT graphs can be displayed at the same time and can both be configured differently.

Waveform
Waveform 1 [=]
= =
— —
- L |
= =
L] L]
o o
= =
@ @
— —
-5
0 500 1m  1.58m 2m  25m 3m  35m 4m 45m  5m

Scan |M:l' of 1 Time fs

The waveform display is a type of oscillogram in which the signal characteristic of the analyzed audio
signal over time is displayed. One or two traces (TRACE A and TRACE B) can be recorded along a
time axis. The traces can be saved and saved traces, reference curves and/or limit curves can be
imported into the graph.

This graph can be displayed once only; it is linked to the Waveform Monitor function in the
Analyzer Function panel.
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Bargraph

Bargraphl

m

=

-

=

o

=]

I

|—

a4 a5 df d7 dg a9

Sean ) 0 'IDH Frequency f Hz

If one of the functions THD, Mod Dist, DFD or DIM is selected in the Analyzer Function panel, the
function measurement result can be displayed broken down into its frequency components on a
bargraph. The |nd|V|duaI d|stort|on products are recorded along a frequency axis. The structure of the
distortion products (2 . harmonic, DFD of 2™ or 3" order, etc) can be recognized at a
glance. The bargraph can d|splay one or two channels; once again, the results can be saved and saved
results can be imported into the graph.

Two bargraphs are available so that, for example, THD values at two different measurement points can
be displayed or the measurement values of both input channels can be shown on two separate graphs.

Opening graphical windows

: The graphical windows can be opened
i Rohde & Schwarz Audio Analyzer UPY Screen 3 . .
via the menu bar; they are called up
|Fi|e Edit Screens Instruments DispConfig DEHEYVE! Macros [thil'rties wWindowes using the Displays button.
Mumeric Display (closed)

Funct Chi (closed)
Funct Ch2 (closed)
Lew Mon Chi (closed)
Lex Mon Ch2 (closed)
Input Ch (closed)
Input Ch2 (closed)
Freq Chi (closed)
FreqiPhaze (closed)

FFT Graph (closed)
FFT Graph2 (closed)

. Alternatively, the graphical windows can also be opened

FFT Graph1 Config using the associated configuration panels (see the

Shu:lwl follpwing sgction). The associated graphical window is
activated using the Show button.

Dizplay
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Function Front panel PC keyboard Mouse
Open graphical window via Press key and Press key combination Open menu bar by moving to

menu bar

highlight Displays button
using rotary knob or cursor
keys, open pulldown menu
with key or rotary-
knob click, and highlight and
select desired graphical
window.

CTRL + M, then highlight
Displays button using TAB
or SHIFT + TAB keys, open
pulldown menu using Enter
key, highlight desired
graphical window using
cursor keys and select using
Enter key.

left edge of screen, actuate
Displays button and click
desired graphical window.

Open graphical window via
Config panel

Highlight Show button in
associated Config panel and

open graphical window with
ENTER | key or rotary-knob

click.

Highlight Show button in
associated Config panel and
open graphical window with
Enter key.

Click Show button in
associated Config panel.

Settings for measurement result display in the graphical windows

The settings for configuring the graphical displays are made in the following panels:

Sweep Graphl ... 4 Config
FFT Monitor Config
FFT Graph 1 ... 2 Config

Waveform Config
Bargraphl ... 2 Config

The associated panels for configuring the graphical windows are opened either using the Disp Config
button in the menu bar or using the Settings softkey in the graphical window.

Function

Front panel

PC keyboard

Mouse

Open panel for configuring a
graphical window

Press key and
highlight Disp Config
button using rotary knob or
cursor keys, open pulldown
menu with key or
rotary-knob click, and
highlight and select desired
panel.

Press key combination
CTRL + M, then highlight
Disp Config button using
TAB or SHIFT + TAB keys,
open pulldown menu using
Enter key, highlight desired
panel using cursor keys and
select using Enter key.

Open menu bar by moving to
left edge of screen, actuate
Disp Config button and click
desired panel.

Open panel for configuring a
graphical window via
softkeys in graphical window

Press Settings softkey of

respective graphical window.

Press F12 key for Settings
softkey in respective
graphical window.

Click Settings softkey in
respective graphical window.
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Some of the basic settings in these panels are described here using the FFT Monitor Config panel as
an example.
A detailed description of the display options can be found in Chapter 4 "Graphical Display".

FFT Monitor Config =] B3
Display show | DataList  _Show | =

Scan i Single © huti

Shave Min Mase [

TRACE A Track TRACE B

V-Zource  |Level Chi =] |Level Chiz |
Label Auto W |Level Chi I |Levelch2
f* Alive  Hald * Alive  Hold

Feference Yalue j r Yalue j
1000000 W 1.000000 W

Uni W -] W =]
TUET R A T N
Enginesting | Off =] ot |
Aito Scale ﬂl ﬁl

Spacing v Lin " Log & Lin " Log
Top Dooooo W B
Biottom oo W loooooo W
Main Grid Auto Medium v | Auto Medium v
Sub Grid 2 -] 2 -]

Note:
Some of the settings described below are only visible if the graphical window is of adequate
size on the screen. For example, scaling and gridlines are hidden automatically and stepwise if
the display is reduced in size.
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Settings for the Y-axis

TRACE &

IFFTLeveICh‘I vI
v IFFTLeveICh'I

{* alive  Hald

I\-’alue VI
|1 23400 W

Y -Source

Label Auto

Imgort from

Track TRACEH

IFFTLeveICh1 "I
¥ IFFTLeveICh'I

f* Alive " Hold

IVaIue vI
|1 23400 s

TRACE &

|Level ch -]

v Level Chi

& Alive  Hold

Append j

1146.2078.62

All the panels used for configuring graphical windows have
three columns.

In all graphical windows, two traces (TRACE A and
TRACE B) can be recorded along an X-axis. Each trace
can consist of several scans.

In many cases, settings are to apply to both traces. The
track boxes provide multi-column panels which allow
settings to be transferred from the left-hand to the right-
hand column without the parameters having to be entered
a second time.

If the track box has a checkmark, all of the settings within
the function group are applicable to both columns. All fields
with transferred settings are shown in the right-hand
column as grey display fields. These fields cannot be
accessed while the track function is active. If a setting is
changed in the associated parameter field in the left-hand
column, this change is also shown in the display field in the
right-hand column.

Values to be displayed

The data which is to be graphically displayed can be
determined for each trace. Usually this data comes from
the selected measurement functions; however, saved data
(reference data) can also be displayed.

With Label Auto, the Y-axis of the graph can be labelled
with the data name selected under Source (see example
below), or users can define their own label.

The Hold radio button is used to "freeze" the graphical
display.

Additional scans can be added to a graph ("Append"), or
existing scans in a graph can be replaced by new ones.

Furthermore, it is also possible to load previously
measured and saved scans and append them to the
current measurement or replace individual scans with
saved ones.
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Feference

Unit &nlr Track [ W

Yalle

1.23400

Engineering Ao j ‘
Unit &uto v |v |
Auto Scale m

Spacing * Lin € Log
Top I 1000000 B
Buottom F1 70,000 B
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Reference values

The reference value for relative measurement values can
be set here.

This can be a fixed preset value; however, values
measured at a different location or entire scans from files,
from the other measurement channel and so on can also
be used automatically as reference values / reference
curves.

Units of measurement values

This parameter field is used to set the unit for the trace.
The units available in the parameter list depend in the type
of measurement.

Alternatively, if the tick box is selected, the unit used in the
analyzer will be used.

An overview of all units used with the Audio Analyzer
R&S UPV and their conversion formulae can be found at
the end of this chapter (section "Units" from page 3.98
onwards).

Details concerning the numeric value display can be
specified here for all linear units.

For example, it is possible to select whether voltage is to
be given in V, mV, pV, and so on. If "Auto" is set, these
unit prefixes are automatically adapted to the
measurement value.

The used unit will appear on the Y-axis of the graph (see
example below). Sometimes it is better to use a label
defined by the user; this label can be entered in the
parameter field.

Y-axis scaling

If the button for automatic scaling is selected, the Audio
Analyzer R&S UPV uses the minimum and maximum
values of the available measurement cycle to automatically
determine a suitable value range for the graph to be
displayed. This scaling is determined once and retained
until the autoscale function is triggered again.

If manual scaling is required, the upper and lower end
value of the Y-axis must be entered in the two fields.

If a linear unit has been selected for the Y-axis, this axis
can be displayed with linear or logarithmic subdivisions.
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Main Grid ALto Medium j

Sub Grid 5 R

Lim upper v

Saurce I‘v’alue j

I:ES.EIEIEIEI B

Lim lower |_

Gridlines

The settings Main Grid and Sub Grid are used to
subdivide the graph with horizontal gridlines.

Main gridlines which are labelled on the Y-axis with the
associated numeric values can be added with different
intervals.

Subgridlines are used for further subdivisions; these lines
are not labelled.

Limits
Lower and/or upper limits can be defined for each trace;
these limits can be different or the same for the two traces.

The limits can be fixed preset values; however, values
measured at a different location or entire scans from files,
from the other measurement channel and so on can also
be used automatically as limits / limit curves.

If the limits are activated, each measurement value is
compared with the limits.

1]
—— Limit overranging
=
m -a0
=
-
: . . .
E Limit line
% =100
- L— Max value curve
— Measurement value
-140 curve
|~ Min value curve
00 800 Tk 1.1k 1.2k
Sean[0 Tof1 Frequency/Hz Lim & f<—— Limit display
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Showe Min Max: W
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Limit curves appear as a red line on the graph.

Each measurement value which violates a limit is
highlighted by a red dot on the curve.

In addition, a red arrow pointing up/down in the bottom
right-hand corner of the graph provides a permanent
indication of limit overranging/underranging.

Limit monitoring is reset each time the key is
pressed.

Limit monitoring can also be reset using a softkey; see the
section "Restart Min/Max, Lim Viol function" on page 3.77.

Extreme values

If this tick box is activated, the lowest and highest
measurement value is displayed.

Two additional grey lines which represent the measured
extreme values (see the example above) then appear in
the graph.

Extreme value recording is reset each time the key
is pressed.

Extreme value recording can also be reset using a softkey;
see the section "Restart Min/Max, Lim Viol function" on
page 3.77.
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Settings for the X-axis

| M-towis

| IImit

Unit &Lito

Engineeting

Lakel Auto

Fef “Yalue

1146.2078.62

Freqguency j

Hz j

P

ALt -]

v IFrequenn:':.-'

I 1000.00 Hz

The quantity displayed on the X-axis is normally
determined by the type of measurement; it can be seen in
the display field shown opposite.

Units for the X-axis

The units available in the parameter list depend in the type
of measurement.

An overview of all units used with the Audio Analyzer
R&S UPV and their conversion formulae can be found at
the end of this chapter (section "Units" from page 3.98
onwards).

Usually it is the used unit that is displayed on the X-axis of
the graph.

Sometimes it is better to use a label defined by the user;
this label can be entered in the parameter field.

Details concerning the numeric value display can be
specified here for all linear units.

For example, it is possible to select whether frequency is to
be given in Hz, mHz, kHz, and so on. If "Auto” is set, these
unit prefixes are automatically adapted to the
measurement value.

With Label Auto, the X-axis of the graph can be labelled
with the data name selected under X-Axis, or users can
define their own label in the entry field.

Reference values

A reference value can be set here for labels of X-values
with relative units.
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Left

Right

Mlin Grid
=ub Grid

& Manu © Asuto
& Lin O Log
S00.000 Hz

1.20000 kHz

Avto Medium j

z -]
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X-axis scaling

If automatic scaling is selected, the Audio Analyzer
R&S UPV uses the minimum and maximum values defined
for the measurement, e.g. by the start/stop values of a
sweep, by the measurement bandwidth of an FFT analysis,
and so on.

If manual scaling has been selected, the upper and lower
end value of the X-axis must be entered in the two fields.

If a linear unit has been selected for the X-axis, this axis
can be displayed with linear or logarithmic subdivisions.

Gridlines

The settings Main Grid and Sub Grid are used to
subdivide the graph with vertical gridlines.

Main gridlines which are labelled on the X-axis with the
associated numeric values can be added with different
intervals.

Subgridlines are used for further subdivisions; these lines
are not labelled.
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X and Y-value display

Re=alution

Loading and saving traces / scans

3oig. /0108 v

Zave Trace IMYTH.-'—‘-.CE.THC |

Source

Imgort from
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The Resolution field is used set how many digits the
values on the X and Y-axis and at the cursor are to have.

Values in linear units can be displayed with 3 to 7 digits;
values in logarithmic units can be displayed with a
resolution of 0.1 dB to 0.00001 dB.

The current trace together with all scans can be saved in
this parameter field by calling up the file directory using the
eee  putton (details are given in the section "File
Management" on page 3.91).

Here, saved traces together with all of their scans can be
loaded and displayed in the current graph by calling up the
file directory using the eee button (details are given in the
section "File Management" on page 3.91).

On a graph, it is possible to replace individual scans with
saved scans; it is also possible to add (append) additional
saved scans. Once again, this is done by calling up the file
directory using the eee hutton (details are given in the
section "File Management" on page 3.91).
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Evaluating Graphical Displays with Cursors and Markers

All graphical displays can be evaluated using horizontal and vertical cursors; the X and Y-values shown
in the display fields associated with the cursors are always current values.

Markers are used to identify important measurement points.

The cursors and markers can only be operated using the softkey bar; the softkeys can be operated from
the front panel, using the keys F5 to F12 on the external PC keyboard or by clicking with the mouse.

As an alternative and in a slightly different way to operation via the panels, the softkeys can also be
used to scale the graphs or to zoom sections of the displays.

The basic settings in these functions are described here using examples.
A detailed description of the display options can be found in Chapter 4 "Graphical Display".

Addit. cursor values
Cursor Y-value

Marker
Horizontal cursor
=
fin]
=
= Vertical cursor
=
L]
o Harmonic marker
1
|
Cursor X-value
Seanl 0 =l o1 Frequency / Hz

As soon as the graphical window has the focus, the softkey bar for operating the graphical elements is
shown at the bottom of the screen.

Rastart Minihax

Trace Autoscale Cursor Marker Zoom ) o
Lirn wiolation

Config

The softkeys are arranged in several levels; the lower levels are accessed by actuating the respective
button. Actuating the Back button redisplays the higher level.

The level currently displayed is indicated in the info line above the softkey.

The desired function is executed by actuating the buttons displayed in the lowest level.
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Showing and hiding traces — Trace function

Restart binfiax

Trace | Autoscale | Cursar | Marker | Zoom Lirn Vinlation Config
<)

Actuating the Trace button opens another softkey level.
Shows M| ghows [ Back

The two buttons Show A and Show B are used to show and hide the associated trace. These buttons
only affect the curve display; the measurement values are retained in the background even when the
curve is hidden, and can be used as reference values, for example.

Scaling graph — Autoscale function

Restart binfiax

Trace | Autoscale | Cursar | Marker Zoom Lirn Vinlation Config
()
Actuating the Autoscale button opens another softkey level.
A B AED | ¥ fails All | | Back

The softkeys available here are used to rescale the selected axes (if required, it is also possible to
rescale the axes for certain traces only). The action triggered with these buttons corresponds to that of
the Autoscale button for the X and Y-axis in the associated configuration panels.

The All button scales both the X and Y-axis simultaneously.
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Operating the cursor

Restart binfiax

Trace | Autoscale | Cursar | Marker Zoom Lirn Vinlation Config
<)
Actuating the Cursor button displays the cursor softkeys:
At Marker |
Qe Q-Cursor H-Cursar Set & Cursor | Set ¥ Cursar o At FHOR Back

The Audio Analyzer R&S UPV uses two cursors which are identified by the O and X symbols. These
symbols indicate the measured point in the graph (see the example graph above).

Ol
C-Cursar | H-zursar |
SetoCurs | Setx Curs |
&t Marker

1146.2078.62

Only one cursor is active and can be moved in the
graph at any one time. The active cursor is
displayed with a solid line; the inactive cursor is
displayed with a broken line.

The O<->X button is used to activate the O and
X-cursor alternately.

Alternatively, the Enter key or a rotary-knob click
can also be used to toggle between the two
cursors.

The two buttons O-Cursor and X-Cursor
activate the associated cursor and display the next
softkey level.

The two buttons Set O Curs and Set X Curs
open the next softkey level where the associated
cursor can be set to certain values, e.g. maximum,
minimum, etc.

This button is used to display a further level. A
large selection of differential values can be
displayed using the softkeys on this level.
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If, for example, the cursor was activated with the O-Cursor button, the following softkeys appear:

O Active ¥ OVert A

OvertB OVert A-B

hoverment

O Har A O Hor B [Mexd Pixel)

Back

0 Active IFl

| O Yert A |

OVertB

| o vert A-B |

| o Hor A |

i Hor B

| Movement |
(M ex Pixel

1146.2078.62

Here a softkey with an additional tick box is used.
The softkey indicates that the O-cursor is active
and that further settings for this cursor are
available under the adjacent softkeys.

Activating/deactivating the tick box shows/hides
the cursor in the graph.

The two buttons O Vert A and O Vert B activate
vertical cursors and place them on TRACE A and
TRACE B. Both the cursor and its label fields are
displayed in the color of the associated trace.

Actuating the O Vert A-B button displays a grey
cursor which represents the difference between
the values for TRACE A and TRACE B.

The two buttons O Hor A and O Hor B activate
horizontal cursors and place them on TRACE A

and TRACE B. Both the cursor and its label fields
are displayed in the color of the associated trace.

The Movement button opens the next softkey
level where it is possible to set how the cursor is
moved with the rotary knob (see the next section).
The second line of the label shows the currently
set step size in brackets.
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Moving cursor

Only one cursor is active and can be moved in the graph at any one time. The active cursor is displayed
with a solid line; the inactive cursor is displayed with a broken line.

The O<->X button is used to activate the O and X-cursor alternately. Alternatively, the Enter key or a
rotary-knob click can also be used to toggle between the two cursors.

In the case of operation using the mouse, the desired cursor or one of its display fields can be activated
and moved by simply clicking with the mouse.

A cursor can be moved in a number of different ways:

e The active cursor is linked to the rotary knob and can be moved directly using the rotary knob.

e Onthe external PC keyboard, the keys [TAB] / [CTRL]| + [TAB| move the cursor to the right / left.

¢ Inthe case of operation using the mouse, the cursor can be clicked and moved by holding down the
mouse key.

The step size with which a cursor is moved can be set using softkeys. To do so, the softkey of the
desired O or X-cursor must first be selected:

) v ) howvernent
O Active [ORVCT, COvertB OvertA-B O Har A O HorB i ial) Back

The Movement button opens the next softkey level where various step sizes for moving the cursor are
offered irrespective of the graph currently being used. This is described in greater detail below.

The currently selected step size is indicated in brackets in the second label line of the Movement
button.

Mext Pixel Mext Bin Mext Peak Mext Harmonic Back
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Mext Pixel

Mext Step

Mext Peak
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If the Next Pixel button is selected, the cursor is
moved in the graph by one pixel with each
increment (rotary knob, mouse or key).

If in the graphical display there is not a
measurement value at every pixel (because only a
few measurement points were recorded relative to
the size of the displayed graph), the cursor value is
interpolated linearly at the pixels between the
measurement values.

If in the graph the number of recorded
measurement points is greater than the number of
pixels available for display, the largest
measurement value in each case is displayed at
the corresponding pixel with X and Y-value.

If the Next Step button is selected, the cursor is
moved to the next measurement value with each
increment (rotary knob, mouse or key).

The cursor is therefore moved in smaller or larger
steps depending on the number of measurement
points.

If the graph is displayed relatively small or the
number of recorded measurement values
displayed is greater than the number of pixels
available in the graphical field, the cursor
sometimes does not appear to move (it remains on
the same pixel). However, the associated display
fields always show the currently selected
measurement point with X and Y-value.

If the Next Peak button is selected, the cursor is
moved to the next measured peak with each
increment (rotary knob, mouse or key).
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FFT monitor and FFT graph:

Mext Pixel

MHext Bin

| Mext Feak |

| Mext Harmanie |
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If the Next Pixel button is selected, the cursor is
moved in the graph by one pixel with each
increment (rotary knob, mouse or key).

With FFT analyses, the number of recorded
measurement points (bins) is usually much greater
than the number of pixels available for display in
the graph; the cursor then indicates the bin with
the largest measurement value at the pixel in
question and displays this bin with its X and Y-
values.

If the Next Bin button is selected, the cursor is
moved to the next measured bin with each
increment (rotary knob, mouse or key).

Since with FFT analyses the number of recorded
measurement points (bins) is usually much greater
than the number of pixels available for display, the
cursor sometimes does not appear to move (it
remains on the same pixel). However, the
associated display fields always show the currently
selected measurement point with X and Y-value.

If the Next Peak button is selected, the cursor is
moved to the next measured peak with each
increment (rotary knob, mouse or key).

If the Next Harmonic button is selected, the
cursor is moved to the next marked harmonic with
each increment (rotary knob, mouse or [TAB] key).

This button is also available if the harmonic marker
is not active (see the next section "Operating the
markers"). In this case, the button activates the
harmonic marker.
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Mext Sample
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If the Next Pixel button is selected, the cursor is
moved in the graph by one pixel with each
increment (rotary knob, mouse or key).

If in the graphical display there is not a
measurement value at every pixel (because only a
few measurement points were recorded relative to
the size of the displayed graph), the cursor value is
interpolated linearly at the pixels between the
measurement values.

If in the graph the number of recorded
measurement points is greater than the number of
pixels available for display, the largest
measurement value in each case is displayed at
the corresponding pixel with X and Y-value.

If the Next Sample button is selected, the cursor
is moved to the next measurement value with each
increment (rotary knob, mouse or key).

If the graph is displayed relatively small or the
number of recorded measurement values
(samples) displayed is greater than the number of
pixels available in the graphical field, the cursor
sometimes does not appear to move (it remains on
the same pixel). However, the associated display
fields always show the currently selected
measurement point with X and Y-value.
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Bargraph:

MHext Walue

Only the Next Value setting is available here; the
cursor moves to the next measured distortion point
(harmonic or intermodulation product) with each
increment (rotary knob, mouse or key).

This button does not open a further softkey level;

actuating the Movement softkey displays the step
size without further settings being made.

All of the step-size settings for cursor movement described here only affect the currently selected cursor
and are only applicable in the selected graphical window. This means that when a different cursor is
activated or a different graphical window is selected, the cursor is moved using the settings applicable

there.

The selected step size applies equally to vertical and horizontal cursors.

Function

Front panel

PC keyboard

Mouse

Move cursor

Activate desired cursor via
softkeys and move using
rotary knob.

Activate desired cursor via
softkeys and move using
keys TAB and CTRL + TAB.

Click desired cursor or
associated display field and
move cursor with mouse key
held down.

Select active cursor via
softkey

Actuate O<->X softkey;
this softkey toggles between
O and X-cursor.

Press F5 function key for
O<->X softkey; this softkey
toggles between O and X-
cursor.

Click desired cursor or one of
its display fields.

Select active cursor via Enter
function

If desired graph has focus,

ENTER | key or rotary-knob
click toggles between both
cursors.

If desired graph has focus,
Enter key toggles between
both cursors.

Click desired cursor or one of
its display fields.

Cursor in traces with several scans

5can|-1 j"’ of 2

If a trace consists of several scans, the cursors only move along one
scan and indicate the X and Y-values of this scan. The scan number
displayed in the bottom left-hand corner of the graph in the respective
display field indicates which scan is being analyzed.

In order to analyze individual scans with cursors, the cursor is switched to the desired scan in the

following way:

e Front panel: with the

SCAN

keys

e External PC keyboard: with the keys [ALT] + [PAGE UP| and [ALT| + [PAGE DOWN
e Mouse: by clicking the "Scan" field shown above

1146.2078.62
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Operating the markers

Trace Marker

| Autoscale | Cursor |

Restart binfiax

| £oom L irn inlaticr Config

N

Actuating the Marker button displays the marker softkeys:

Trace A Trace B

Back

The user must then first select the trace on which a marker is to be set. The next softkey level appears

simultaneously:

Off Setto O Curs Settox Curs Settoval

Trackto [~

i Back

Harmunicsr

| Settoo Curs | Settox Curs |

| Trackto [~
b 2

| Harmnnicsrl

i |
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The two buttons Setto O-Curs and Setto X-
Curs set the marker to the value of the currently
selected cursor.

The Track to Max button is used to set a marker
at the maximum value of the curve. If the
maximum value changes, the marker is set at the
new maximum value.

The Harmonics button marks harmonics of the
frequency indicated by the marker.

If no marker has been set, actuating the
Harmonics button sets the marker to the
maximum value of the trace and calculates and
marks the harmonics from this frequency.

The Off button deactivates the marker and
indication of the harmonics.
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Zooming the graph
Trace | Autoscale | Cursar Marker Zoom Rfii;a\r}ig:gl{gnﬁx Config
0
Actuating the Zoom button displays the zoom functions.
At Curs In At Curs Out Betw ' Curs Betw H Curs Unzaom Undo Autoscale Back
The Act Curs In button zooms in on the section of
graph on either side of the active X-cursor.
At urs In | At Curs Out | The Act Curs Out button zooms out from the
section of graph on either side of the active X-
cursor.
The Betw V Curs or Betw H Curs button zooms
in on the area between the two X or Y-cursors. The
Betw Y Curs | Betw H Curs | zoomed display is fitted to the size of the set
graph.
The Unzoom button restores the original axis, i.e.
undoes all of the zoom operations performed.
Jnzoarm
The Undo button undoes the zoom operation last
performed.
Undo
The Autoscale button displays the next softkey
level. The softkeys available here are used to
Autoscale rescale the selected axes (if required, it is also

1146.2078.62

possible to rescale the axes for certain traces
only). The action triggered with this button
corresponds to that of the Autoscale button in the
associated configuration panels, as described in
the section "Scaling graph — Autoscale function" on
page 3.67.
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Restart Min/Max, Lim Viol function

Restart biniiax |
Trace | Autoscale | Cursar | Marker Zoom Lirn Vinlation Config

N

Actuating the Restart Min/Max, Lim Violation button displays another softkey level.

flinhdas A Miribdax B Miniax ALB Litn Wial A Lirm Viol B Litm Viol A+B Back

If the Show Min Max function was selected in the associated configuration panel, actuating the
appropriate button in the softkey bar reactivates indication of the lowest and highest measurement
value.

If the Lim upper or Lim lower function was selected in the associated configuration panel, actuating
the appropriate button in the softkey bar reactivates limit monitoring.

Config function

Restart Mini ax
Trace | Autoscale Cursar Marker Zoom Ui il Config
()

The Config softkey allows the user to open or close the configuration panel while operating the
associated graphical window.
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Measurement Displays

R&S UPV

Data Lists

The measurement values can also be displayed in lists instead of or in combination with the graphical

windows.

Measurement values which have violated the preset limits are display in red.
In addition, a red arrow pointing up/down in the bottom right-hand corner of the graph provides a
permanent indication of limit overranging/underranging.
Pressing the key and actuating the Start Min/Max, Lim button (see "Restart Min/Max, Lim Viol
function" on page 3.77) resets the limit monitoring function.

FFT Data List 1

Columns with

W A sz]\‘ v A (dBY) KB (Hz)

measurement values ¥ B (B

! |ooooo  Jaorrr fooooo  fraZae
G 93750 |10278 93750 |-s00140
g 18750 41151 [18750 |35601
Numbering i |za12s  |1mos  fes1zs |-a0s00
of measurement values = 37500 |a1ees  |37s00  |-32E04
E |46a75  |7a1s57  |4E37s  |42708
Measurement value 7 |s6250  |sas3s  |se2s0  |roao
with limit violation 8 Jeseas  [s50s6  |ese2s 67463
3 |7s000  |-31443  [7soo0  [emacz
0 Jaazrs  [31216 [saars o7
M Joszso  [3sa0z [earso 1502
12 10wz [sere1 [1om3s [a212s
15 J1a2s0 [7s137 1120 [1z6es
W Ji2es |90z [1zes Jsoor
15 Ji1mzs [qooer [1s2s 14040
cursor —> 16 [apes  |iosss  [14063 13754
W J1z000  [11478 [18000 faEsrr
18 Jisazs [11900 [1s0s [r4eas
W Jieers  [127s2 [1eers [esor
O Jizms [qzes7 17 asa

et =t
Scanl 0 1 of1 isleﬂmn: Lirm A
Display filter /
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R&S UPV

Measurement Displays

Opening data list

Bt L r Data lists can be opened using the associated
configuration panel (see "Data Lists"). The associated
graphical window is activated using the Data List button.

Function Front panel PC keyboard Mouse

Open data list

Highlight Data List button
in associated Config panel

and open graphical window
with | ENTER | key or rotary-

knob click.

Highlight Data List button
in associated Config panel

and open graphical window
with Enter key.

Click Data List button in
associated Config panel.

Data list settings

The settings for configuring the data lists are made in the same panels used to configure the graphical

windows:
e Sweep Graphl ... 4 Config
e FFT Monitor Config
e FFT Graph 1 ... 2 Config
o Waveform Config
e Bargraphl ... 2 Config

The panels for configuring the data lists are opened via the menu bar; they are called up using the

Disp Config button.

data list

highlight Disp Config
button using rotary knob or
cursor keys, open pulldown
menu with key or
rotary-knob click, and

highlight and select desired
panel.

Function Front panel PC keyboard Mouse
Open panel for configuring a | Press | MENU |key and Press key combination Open menu bar by moving to

CTRL + M, then highlight
Disp Config button using
TAB or SHIFT + TAB keys,
open pulldown menu using
Enter key, highlight desired
panel using cursor keys and
select using Enter key.

left edge of screen, actuate
Disp Config button and click
desired panel.

A detailed description of the setting options in these panels can be found

Display".

1146.2078.62

3.79

in Chapter 4 "Graphical

E-1



Measurement Displays R&S UPV

A number of basic settings for the data lists are described here using examples.

The measurement values displayed in the lists are always linked to the values in the result graphics.
This means that all settings in the configuration panels, e.g. unit, engineering, set limits and so on, are
also applied to the measurement values in the lists.

The position of the cursor is also shown in the lists; the highlighted measurement number indicates the
location of the cursor. Similarly, the step size of cursor movement set via the softkey bar (see the
previous section) also affects the movement of the cursor in the data list.

There are three ways of nhavigating in the lists:

e As soon as a value has been highlighted in the list (blue selection frame), it is possible to use the
rotary knob to move from value to value within the column.
The cursor keys can also be used to move around in the lists.

The keys @ and @ are used to navigate through columns and the keys @ and @ to
navigate through rows.

e If an external PC keyboard is used, the keys [TAB]| / [CTRL]| + [TAB]| can also be used to move
down/up within the column. Once again, the cursor keys 4 and ¥ are used to navigate through the
columns and the cursor keys 4« and = to navigate through the rows.

e If amouse is used, you can either click the desired value or navigate using the scroll bar.

As soon as the data list has the focus, softkeys appear at the bottom of the screen.

Close Save Save As Find Cursar Selection

The Close button closes the data list.

Zlose |

The Save and Save As buttons are used to
save the data list.
Save Save As I

If the Find Cursor button is actuated, the
displayed section of the data list changes so
Find Cursor that the value highlighted with the cursor is in
the middle of the list. If both cursors are
activated, this button is used to toggle
between the two cursor values.
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R&S UPV Measurement Displays

Using the Selection button , it is possible to
filter the list of displayed measurement
values, i.e. to list only selected rows.

If this button is actuated, a further softkey
level appears containing softkeys for selecting
the displayed values:

| Selection |

All Lirn upper Lirm lower Lirn uppélow Harmaonics Peaks Back

Depending on the selected softkey,

all

only the values which exceed the upper, lower or both limits
only harmonics or

only peaks

are listed in the data list.

Cursor in lists with several individual scans

If a trace consists of several scans, only the values of one scan can be

SI35”'" gl j' of 2 displayed in the list at any one time. The scan number displayed in the
bottom left-hand corner of the data list in the respective display field
indicates which scan is entered in the list.

In order to list individual scans, the desired scan is selected in the following way:

e Front panel: with the @ keys

e External PC keyboard: with the keys [ALT] + [PAGE UP| and [ALT| + [PAGE DOWN
e Mouse: by clicking the "Scan" field shown above
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Settings in the Menu Bar R&S UPV

Settings in the Menu Bar

I Rohde & Schwarz Audio Analyzer UPY Screen 4

The menu bar of the Audio Analyzer R&S UPV is used in a similar way to other Windows® applications.
The following settings are made in the menu bar:

File button

Load Mew Setup e Toload instrument settings (same function as the key on
the front panel, see the section "Loading and Saving Instrument
Save Tetup As

Settings", page 3.94).
Load Application

e To save instrument settings (same function as the key on
Prezet (Load Default) the front panel, see the section "Loading and Saving Instrument
Settings"”, page 3.94).To load instrument settings already

Exit prepared by Rohde & Schwarz for a broad range of typical
measurements and available on the instrument as example
applications; these setups are divided into various application
areas (AA, AD, DD, DA) depending on whether the generator or
analyzer is operated with analog or digital interfaces.

e To load default factory presettings (same function as the
key on the front panel, see the section "Loading and Saving
Instrument Settings", page 3.94).To exit the R&S UPV
measurement program.

Edit button

Copy e To copy characters, character strings, data, etc to the clipboard.

Paste e To paste characters, character strings, data, etc from the
clipboard.

Screens button

Soreen 1 e To select one of the five display options (screens), see the section
"Display and Screens", page 3.11.

Screen 2

Screen 3

Screen 4

Screen 5
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R&S UPV

Settings in the Menu Bar

CGenerator Config

Generator Function (closed)
Analvzer Config (clozed)
Analyzer Function [clozed)
Fiter (hidden)

Auziliaries (clozed)

Swweep Graphl Config

Swweep Graph2 Config (closed)
Swweep Graph3 Config (closed)
Swweep Graphd Config (closed)
FFT Monitor Config

FFT Graphl Config (closed]
FFT Graph2 Config (clozed]
Wigvetorm Config (hidden
Bargraph1 Config (closed)
Bargraph2 Config (closed)

Swpeep Graphl (clozed)
Swweep Graphl? (clozed)
Sweep Graphd (clozed)
Swyeep Graphd (closed)
FFT Monitor (closed)
FFT Monitor 2 (clozed)
Bargraph1 (clozed)
Bargraph2 (clozed)

Fun Sequence
ZCPl Recording

1146.2078.62

Instruments button

To select the panels for configuring the generators, analyzers,
filters and supplementary functions.

The desired panel must first be highlighted and is then displayed
in the currently selected screen (see the section "Opening,
Operating, Hiding and Closing Panels", page 3.20).In the list,
open panels are displayed without a suffix, closed panels are
identified by the suffix "closed", and open minimized panels by the
suffix "hidden".

Disp Config button

To select the panel used to configure the measurement display
windows.

The desired panel must first be highlighted and is then displayed
in the currently selected screen (see the section "Opening,
Operating, Hiding and Closing Panels", page 3.20).In the list,
open panels are displayed without a suffix, closed panels are
identified by the suffix "closed", and open minimized panels by the
suffix "hidden".

Displays button

To select the measurement display windows.

The desired measurement window must first be highlighted and is
then displayed in the currently selected screen (see the section
"Opening, Operating, Hiding and Closing Panels", page 3.20).In
the list, open windows are displayed without a suffix, closed
windows are identified by the suffix "closed", and open minimized
windows by the suffix "hidden".

Sequence button

To select sequences (macros) used to automate previously
programmed measurement procedures, to perform certain
routines, etc (see Chapter 5, "Remote Control — Basics").

To record remote-control commands used to simplify the creation
of measurement programs (see Chapter 5, "Remote Control —
Basics").
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R&S UPV

Diagnostic Panel (closed)
Inztall Options. .

Cascacde
Tile

Generatar Config
Analyzer Config

Analyzer Function

Contents

Inclex

Aot

1146.2078.62

Utilities button

A series of settings for configuring the Audio Analyzer R&S UPV are
grouped under this button:

To install software options (see Chapter 8, "Maintenance and
Interfaces").

To select the remote-control interface (see Chapter 4, "Instrument
Functions").

To select the help text language (see Chapter 4, "Instrument
Functions").

To configure calibration routines for automatic zeroing of the A/D
converters (see Chapter 4, "Instrument Functions").

Service functions (see Chapter 8, "Maintenance and Interfaces").

Windows button

To cascade all open panels / measurement windows.
To tile all open panels / windows.

To display and select all panels / measurement windows which
are open and displayed in the current screen.

Help button

To call up the help system of the Audio Analyzer R&S UPV (see
the section "Help System", page 3.89).To call up information
about the firmware version installed on the instrument.

3.84 E-1



R&S UPV

Settings in the Operating System

Settings in the Operating System

The R&S UPV uses the WindowsXP® Embedded operating system. Settings at system level are only
rarely required, e.g. installation of a new printer driver.

Connecting a keyboard and mouse makes Windows® easier to use.

"Auxiliaries" Panel

A number of supplementary functions can be selected in the Auxiliaries panel.
It is divided into the following sections:

e Speaker,

for configuring the audio-monitoring functions

Anlg Aux Out,

the auxiliary analog output at the rear of the R&S UPV can be configured here

Trigger In / Out,

for configuring the trigger inputs and outputs at the rear of the instrument

"Speaker" Function

Auxiliaries ! E

Speaker
Zignal =ource
Channel
Yalume

Fhone Ot

Speaker

1146.2078.62

v
Inpact j
Steren j

hdﬁ

= Speaker

|

The audio monitoring output (integrated loudspeaker or
headphone connection) permits audio monitoring of analog
or digital input signals both directly at the input of the
Audio Analyzer R&S UPV and at the various analysis
levels downstream of any filters that may be active. Audio
monitoring of the generator signal is also possible.

The required settings are made in the Auxiliaries panel; the
settings described here are intended as examples.

A detailed description of the options can be found in
Chapter 4 "Instrument Functions".

The tick box is used to activate the audio monitoring
function.

3.85 E-1



"Auxiliaries" Panel R&S UPV

Signal Source [Input j || The Signal Source field is used to select which signal is to

be monitored. This can be the measurement signal
switched to the analysis path either in the input level,
monitor level or function level, i.e. with or without filtering.

Alternatively, the generator signal can also be monitored.

The individual levels of the analyzer are explained in
greater detail in the section "Function blocks and
measurement levels" on page 3.5.

j “ Either the signal of a single channel (Mono) or the stereo

Channel Stereo . . ; .
signal can be applied at the audio monitoring output.

If Stereo is set, both channels are applied separately at the
two headphone outputs; the loudspeaker outputs the signal
from both channels.

The volume at the loudspeaker or connected headphones
can be set in two ways:

e By entering or changing the numeric value in the
W olume I:ED dB || associated field of the panel (permitted range: 0 dB to
-120 dB).

e Pressing the volume key on the front of the instrument
opens a window containing a volume control which can
i be operated directly using the rotary knob, the cursor

e (e

keys @ and @ or using the mouse. The ENTER
function or pressing the volume key again confirms the
setting and closes the window.

i speaker volume {-20 dB) E

. T T P T T e T T e

=i
=i
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R&S UPV "Auxiliaries" Panel

The headphone connection can be configured in two ways:

Phone Ot |= Speaker When headphones are connected, the integrated

loudspeaker is disabled automatically, i.e. audio
signals cannot be output at the loudspeaker and

i - headphones simultaneously.
D G The loudspeaker key on the front of the instrument is
used to enable/disable the loudspeaker and
headphones, depending on whether the loudspeaker is
used or headphones are connected.

J” e Phone Out = Speaker:
-

Phone Ot IF‘ermanent j || e If Phone Out Permanent is set, the headphone output
is permanently enabled; the loudspeaker key on the
front of the instrument only affects the integrated
loudspeaker. The internal loudspeaker therefore
remains active even when headphones are connected.

Auxiliary Analog Output

An auxiliary analog output for the following special
Anlg Aux oot D - X .
nig Aux j applications is provided at the rear of the R&S UPV:

D alue 1.50000 W e Output of a DC signal, e.g. for supplying power to

hearing aids

e Auxiliary output for the analog generator signal via an
integrated amplifier for the direct actuation of small
loudspeakers

ANLG AUX OUT

e Output for single-channel audio monitoring

Details are given in Chapter 4 "Instrument Functions".
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Rapid Deactivation of the Outputs R&S UPV

Trigger Input, Trigger Output

Trigger Im ¥ Ot

applications are provided at the rear of the R&S UPV:

| A trigger input and trigger output for the following

e Input for triggering measurements

e Output for a measurement-event-dependent signal
that can be used to trigger external instruments /
circuits

e Alternatively, clock signals can also be output at the
TRIG OUT socket

Details are given in Chapter 4 "Instrument Functions".

Rapid Deactivation of the Outputs

= OFF
OUTPUT

e

1146.2078.62

In the event of faults, all outputs of the R&S UPV can be deactivated by
pressing the key. This means:

e the levels of all digital outputs are setto 0 V
e the levels of all analog outputs are set to 0V, the outputs remain
terminated (i.e. the impedance is retained)

The deactivated lines can only be reactivated by pressing the OUTPUT OFF
key again.

The status of the key is indicated by an LED. Illumination of the LED means
OUTPUT OFF.

In order to protect the analyzer input, the generator output is also
deactivated automatically if the analyzer inputs are overloaded (input voltage
at 300 Q or 600 Q is higher than 25 V), and the OUTPUT OFF LED lights up
as if the OUTPUT OFF key has been pressed. After the analyzer inputs have
been overloaded in this way, measurements can be resumed provided that
the overvoltage has been rectified or the input impedance has been switched
to 200 kQ.
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Help System

The R&S UPV has a context-sensitive help system. The help system provides a help page for every
parameter and can be called up at any time while the instrument is being operated.

The help system has a navigation bar, i.e. starting from the context-sensitive page it is possible to move
to other help pages using the contents list, the index, scroll arrows and page-internal links.

. Help - Measurement result display in numeric display field E]

ﬁj Putting inta 0 peration
ﬁj [Getting Started

QS tanual Operation

- llanual Operation

Contents Previous Mext

]

+Qfurciond Dgaizsion o || || Measurement result display in numeric display field

[~ ﬁﬁeneral Imfarmation on Ope

- (g Display The display of measurement results in the numeric display field is configured in the follawing
it (G Pareks panels:

- Settings on the Audio Analyzer
[ ﬁSettings inthe Panels

EI--'QMeasurement Displays s Funct Config
i~ Measurement Functions ar
EI--QNumeric Display Field s LevMon Caonfig

--ﬁ]_l:iombl Display »  Input Config

--EEilGraphicaIWinduws . Freq ! Phase Cnnﬂg
-- ﬁlEvaluating Graphical D
- EEilData Lists
el Sl 2L ARy The follawing examples of measurement value displays demanstrate the various display
PR RIS aptiang. A number of basic settings made in these configuration panels are described in the
- (G baquot Auilariesquat; Pan following section. A detailed description of the display options can be found in Chapter 4

£
[ Ej[Hapld Deactivation of the C "G.rapm'caf DJ'Splfay".

- 5 Heln Sustem hd

q | b

[ | <

Index Back | Zoom in

In addition to the context-sensitive help, online help for all functions of the R&S UPV is compiled on the
supplied CD-ROM. This help can be called up on any computer using the Internet Explorer (version 4.0
and higher).

Zoom out

Help Text Language

Both the context-sensitive help and the online help are available in English and German. The language
in which the help texts are to appear can be set under the Utilities button on the menu bar.
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R&S UPV

Operating the context-sensitive help

Function Front panel PC keyboard Mouse
Open help Press [HELP | key. Press F1 key.

Help page for selected

parameter is displayed.

Close help Press | HELP | key again. Press F1 key again.
Activate link Highlight link using rotary Highlight link using cursor Click link.

Help opens linked page.

knob or arrow keys and
activate with rotary-knob

click or | ENTER | key.

keys and activate with Enter
key.

Scroll through help

Highlight Previous or Next
in help window using cursor
keys and activate with rotary-

knob click or |[ENTER | key.

Highlight Previous or Next
in help window using cursor
keys and activate with Enter
key.

Click Previous or Next.

Select item from contents Press Focus button below Highlight Focus button Click item.
list contents list. Highlight below contents list using
desired item using rotary cursor keys and activate with
Help page for selected item knob or cursor keys and then | Enter key. Highlight desired
is displayed. press rotary knob or [ENTER| | item using cursor keys and
key. then press Enter key.
REALISIERUNG
Select index item Press Focus button below Highlight Focus button Click item.

Help page for selected item
is displayed.

index.

Type desired term in entry
field and then press rotary
knob or key

or

highlight item using rotary
knob or cursor keys and then

press rotary knob or [ ENTER

key.

below index using cursor
keys and activate with Enter
key.

Type desired term in entry
field and press Enter key

or

highlight item using cursor
keys and press Enter key.

Select help text language

Press key and
highlight Utilities button
using rotary knob or cursor
keys, open pulldown menu
with key or rotary-
knob click, highlight and
select Language button,
and highlight and select

desired language in next
level.

Press key combination
CTRL + M, then highlight
Utilities button using keys
TAB or SHIFT + TAB, open
pulldown menu with Enter
key, highlight Language
button using cursor keys,
select with Enter key and
highlight desired language in
next level using cursor keys
and select with Enter key.

Click top of screen to open
menu bar, actuate Utilities
button, click Language
button and click desired
language in next level.
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R&S UPV File Management

File Management

The R&S UPV uses files to store all instrument data, i.e. system and user data. User data includes
stored instrument settings, data for equalizer files, lists for sweeps, and so on.

The files are stored on the instrument's hard disk. The D:\ drive is available for storing user-defined data
and can have any number of directory structures. A number of default directories are preconfigured;
they can ,however, be changed at any time.

The C:\ drive is a protected system drive. The files on this drive contain data which should not be
modified. This drive should therefore not be accessed, otherwise reconstruction of the system partition
will not be possible without loss of data. To prevent system files from being deleted or overwritten
inadvertently, the C:\ drive is not displayed in the File menu. It can be accessed by disabling a
protection level (see Protection Level in the Setup menu).

Files can be transferred either using a USB stick or via a connected network.

The USB stick is inserted into one of the USB interfaces and is assigned the drive letter E:\.

If the instrument is connected to a network, all network drives for which the user has access
authorization are also available (see Chapter 1, section "Accessing Directories in the Network", page
1.32).The files are distinguished by their extension; each file type has a certain content. Normally, the
extension is of no importance to the user since the files are accessed in the associated panels where
only the relevant file type is available. For example, the files with equalizer settings can only be loaded
in the Generator Function and Analyzer Function panels if the appropriate function settings have
been made.

To load loaded settings or to store results, the File Manager must be called up using the eee button in
the respective panel; a File Select window then appears.
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File Management R&S UPV

File Select Window

The File Select window has several sections.
The files last used are listed in the top section Recent Data Sets; a maximum of ten files are displayed.

The available drives and directories are shown underneath on the left-hand side, and the files in the
selected directory are shown on the right-hand side. The currently selected path is displayed above the
window. Only the relevant files (without file extensions) are shown. If several files are opened, the path
selected last is displayed.

Any file name can be used when saving and creating files; the file extension is, however, assigned
automatically and cannot be entered. The file is saved on the selected path.

This panel is operated in the same way as other panels, whereby each section of the File Select
window is treated as a separate panel: The rotary knob or cursors are used to highlight the desired
section and the entry focus is moved to this section by pressing the rotary knob or the Enter key. The
rotary knob and up/down cursors then only navigate within this section. The left/right cursor can be
used to toggle between the directory tree and the file list. After a brief delay, the subdirectories of the
selected directory are displayed to permit fast navigation in the directory tree. Pressing the ESC key
moves the entry focus up again by one level. The button used to save or load the file can be highlighted
and actuated. After the desired operation has been completed, e.g. selection of the file, the menu is
closed automatically.

e Loading file:
Highlight the file and load by pressing the rotary knob or actuating the Select button/softkey.

e Saving file:
Enter the file name in the File Name: field. Highlight the directory in which the file is to be saved and
then actuate the Save button/softkey.

e Creating file:
Enter the file name in the File Name: field. Highlight the directory in which the file is to be saved and
then actuate the Create button/softkey. The created file is empty; it has to be filled with the desired
values using the associated editor.
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R&S UPV File Management

File Manager

The File Manager is used to perform general file management tasks, such as copying, moving,
renaming and deleting files and creating new directories. It can also be used to save externally created
files in the R&S UPV by copying them from a USB stick, from a CD ROM or from a network to the
internal hard disk.

The File Manager can be called up in all panels in which files can be loaded. It is called up using the
File Manager... button in the File Select window.

File
Manager.__.

Additionally, it is also possible to call up the File Manager via the menu bar.

The file types which are to be displayed can be selected in the File Type section at the top of the File
Manager. All files (All Files (*:*)) or specific file types (e.g. Waveforms (*.wav)) can be selected. A list of
file types is given in the panel at the end of this section.

The available drives and directories are shown underneath on the left-hand side, and the files in the
selected directory are shown on the right-hand side. The currently selected path is displayed above the
window. If several files are opened, the path selected last is displayed. Unlike the File Select window,
the File Manager displays the complete file name including the extension.

The buttons/softkeys trigger the assigned action, e.g. copying, moving or deleting the highlighted file. In
addition, it is possible to create a new directory in the level below the highlighted directory.

The File Manager is operated in the same way as other panels, whereby each section of the
File Manager is treated as a separate panel: The rotary knob or cursors are used to highlight the
desired section and the entry focus is moved to this section by pressing the rotary knob or the Enter
key. The rotary knob and up/down cursors then only navigate within this section. The left/right cursor
can be used to toggle between the directory tree and the file list. After a brief delay, the subdirectories
of the selected directory are displayed to permit fast navigation in the directory tree. Pressing the ESC
key moves the entry focus up again by one level. The buttons/softkeys can be selected and actuated.

e Moving file:
Highlight the file and then actuate the Cut button/softkey. Highlight the directory to which the file is
to be moved and then actuate the Paste button/softkey. If a file with the same name already exists
in the target directory, a confirmation query appears which the user must acknowledge before the
file is overwritten.

e Copying file:
Highlight the file and then actuate the Copy button/softkey. Highlight the directory to which the file
is to be copied and then actuate the Paste button/softkey. If a file with the same name already
exists in the target directory, a confirmation query appears which the user must acknowledge before
the file is overwritten.

e Renaming file:
Highlight the file and then actuate the Rename button/softkey. A window opens in which the new
file name can be entered. Enter the name and press the Enter key. If a file with the same name
already exists, a confirmation query appears which the user must acknowledge before the file is
overwritten.

e Deleting file:
Highlight the file and then actuate the Delete button/softkey. A confirmation query then appears
which the user must acknowledge before the file is deleted.

e Creating a new directory:
Highlight the drive or directory level under which the new directory is to be created, and then actuate
the Create New Directory button/softkey. A window opens in which the new directory name can be
entered. Enter the name and press the Enter key.
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Loading and Saving Instrument Settings

Instrument settings are loaded and saved in the same way as described for loading and saving files in
the previous section. The File Select window is opened using the File button in the menu bar.

Instrument settings can also be loaded/saved directly using the / keys on the front of the
instrument. Pressing these keys opens the File Select window.

Every Audio Analyzer R&S UPV has a range of instrument settings which have been prepared by
Rohde & Schwarz for a broad selection of typical measurements and which are available on the
instrument as example setups. These setups are divided into various application areas (AA, AD, DD,
DA) depending on whether the generator or analyzer is operated with analog or digital interfaces.

This allows users to make settings for their own specific measurement tasks very simply by modifying
these example setups.

All of these example settings can be found in the Applications directory.

The default factory presettings are also available on every R&S UPV. These can be called up directly
using the File button on the menu bar or by pressing the key on the front of the instrument.
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List of Used File Extensions

List of the user-file extensions which are assigned automatically in the R&S UPV:

File type

File
extension

Meaning

Instrument settings

SET Setup file for saving and loading the instrument parameters set by
the user
Equalizer settings
FTF Amplitude/frequency table for noise generation in the frequency
range
VEQ Precorrector file; loaded in the "Equal File" parameter field of the
Generator Function and Analyzer Function panels
Sweep settings
.DWL Dwell-time list for automatic generator sweeps, loaded in the
"Dwell File" field of the Generator Function panel
.SPF Sweep list for frequency of the generator or of the selective RMS
measurement; loaded in the Generator Function panel
("Freq File", "Mean Freq File", "Upper Freq File" fields) or in the
Analyzer Function panel ("File Name" field)
.SPI Sweep list for burst interval; loaded in the "Interval File" field of the
Generator Function panel
.SPO Sweep list for burst duration; loaded under the "On Time File"
menu item of the Generator Function panel
.SPV Sweep list for generator voltage; loaded in the "Volt File" or

"Tot Volt File" field (depending on the function) of the
Generator Function panel

Files for measurement or limit |

ists

.LER Error file for limit overranging, loaded in the configuration panels
for measurement windows

.LIM Limit curve, loaded in the configuration panels for measurement
windows under "Limit Upper" and "Limit Lower"

.TRC Trace lists for measurement values, loaded in the configuration

panels for measurement windows
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Settings for the digital audio protocol

AES Protocol information, AES/EBU + S/P DIF

.PAC Protocol analysis (AES/EBU, S/P DIF) screen control file for
channel status data

.PAU Protocol analysis (AES/EBU, S/P DIF) screen control file for user
data

.PGC Protocol generation (AES/EBU, S/P DIF) channel status data, file
for channel status data

.PGU Protocol generation (AES/EBU, S/P DIF) user data, file for user
data

.PPC Protocol generation (AES/EBU, S/P DIF) channel status data, file
for definable protocol panel

Graphic files
.BMP Pixel graphic
.EMF Vector graphic

Other instrument files

.ARB

Time table for generating arbitrary signals

WAV

Standard format for audio signals to allow processing with PC
sound cards
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Manual Remote Operation

The R&S UPV permits manual remote operation using an external computer. As a result, the audio
analyzer can be operated conveniently from the user's desk even if, for example, the audio analyzer is
installed in a rack in a different room.

Unlike remote control where remote-control commands are used, manual remote operation requires
separate Windows® software which is installed on the external computer. When launched, the
Windows® software Remote Desktop Connection simulates the R&S UPV user interface. This allows
the instrument to be manually operated at the external computer in the same way as at the instrument
itself.

Manual remote operation is only possible if the audio analyzer and computer are connected via LAN
and the Windows® software is installed on the computer.

How to set up a connection and install the remote operation software on the external computer is
described in Chapter 1 in the section "Configuration for Manual Remote Operation" on page 1.33.
Manual remote operation is started on the external computer by calling up the Remote Desktop
Connection program and clicking the Connect button. The R&S UPV must be selected as the remote
operation device, i.e. its computer name must be displayed in the Computer: field. If the computer has
been configured for remote operation of more than one instrument, the desired instrument can be

selected from the list which is displayed by clicking the El button. The user ID and password
(instrument in both cases) can be stored when the software is first installed. The entries are made in
the extended menu "Options>>" (see Chapter 1, section "Configuration for Manual Remote Operation",
age 1.33).

9F Remote Desktop Connection

=101 %

—

,-/\ ) =
i

Computer:  |MY-UPY |

Comect | Cancel | Hep | Options> |

After login, the instrument firmware of the R&S UPV boots on the external computer. After booting is
completed, the audio analyzer screen appears and the R&S UPV is ready for manual remote operation
from the external computer. The starting configuration is that which was active before the connection
was set up. The individual functions are operated using the mouse and panel. Front panel keys which
are not directly available on the panel may be replaced by key combinations (see the section "Overview
of Keys" starting on page 3.108).

The instrument firmware on the R&S UPV is terminated when the connection is set up. Operation at the
R&S UPV itself is not possible during manual remote operation. Access by an external computer and
the identity of the remote user is indicated on the login display of Windows® Embedded.
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To enable direct operation at the R&S UPV again, the external user must first log out and then log in as
the local user.

The external user can log out at the external computer in the Start menu of the R&S UPV window by
clicking Disconnect in the bottom right-hand corner of the menu.

UPV Instrument

@ My Documents

5 My Recent Documenkts #

Windows Security

Log OFf E Disconnect

Itis also possible to log off directly at the R&S UPV in the remote operation window.

All Programs — #

The local user must press the key combination Ctrl + Alt + Del before logging in at the remote operation
screen on the R&S UPV. The default name of the local user on the R&S UPV is "instrument”; the
password is also "instrument”.

After login, the instrument software starts with the settings used for manual remote operation.

Units

There are two types of unit in the R&S UPV:

e Units for measurement result display:
In the configuration panels for the measurement displays, a display unit must be selected for each
measurement function. This unit is then used for the measurement result displayed in the
measurement display windows. The unit is selected in the Unit fields of the respective panel.

e Units for value entries (e.g. reference values, frequencies, levels, etc):

When data is entered, the available units are displayed on the softkeys. This allows value entries to
be adopted by selecting the unit without a further entry window having to be opened.
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Units in Measurement Result Displays
To simplify matters:

¢ in the following conversion formulae the entry values are designated by the unit only.
Example: "dBu" means "value in dBu".

e the conversions into u, m, k, M, etc are omitted.

Units for analog level measurement results:

Measurement functions: RMS, RMS Selective, Peak, Quasi Peak, DC
Basic unit: Volt

Table 3-1  Units for analog level measurement results

Valuein IEC/IEEE-bus notation Conversion formula
\ \%
dBvV DBV 20 * g (V)
dBu DBU 20 * Ig (V/0.7745967)
dBm DBM 10 *lg (V2*1000/RREF)
w w V2/Rper
A%V DPCTV (VIUggg-1)*100
AV DV V-Uper
VIV VVR VIUggr
%VIVr PCTVVR 100 * VIUggpe
A%W DPCTW (V?IRpgp)Prep) * 100)/Prer
AW DW (V?IRgep) - Prer
P/Pr PPR (V?IRgep)Prer
%P/Pr PCTPPR (V2IRpgp)/Prer * 100
dBr DBR 20 *Ig (V/Uggp)
Rief = Value of reference impedance (Ref Imped) from Analyzer Config panel
U = Reference value (Reference) from Analyzer Config panel for measurement functions RMS, RMS Selective, Peak,
Quasi Peak, DC
I:)ref = (UREF) 2/Rref
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Units for digital level measurement results:

Measurement functions: RMS, RMS Selective, Peak, Quasi Peak, DC
Basic unit: Full Scale FS0...1

Table 3-2  Units for digital level measurement results

Valuein IEC/IEEE-bus notation Conversion formula

FS FS

%FS PCTFS FSx100

dBFS DBFS 20 x Ig (FS)

Hex *) HEX FSx65535
A% DPCT (FS/Ugge-1) x 100
dBr DBR 20 xIg (FS/Uggp)

LSBs LSBS FS x 2 Audiobits-1
bits BITS Id (FS x 2 Audio bits-1, 1)

= Reference value (Reference) from Analyzer Config panel for measurement functions RMS, RMS Selective, Peak,

Urer _
Quasi Peak, DC

*) Level measurement result in hex
The FS value (FS = Full Scale) measured at the digital interface as the result of a digital analyzer

measurement function is displayed as a 6-digit hexadecimal number (6 digits = 24 bits = 23 bits
mantissa + 1 sign bit) in the measurement result window, e.g.:

Table 3-3  Level measurement results in FS/Hex

FS value Hex display
1.0 7FFFFF Hex
0.9 733333 Hex
0.5 400000 Hex

0.0001 000347 Hex
0.0 000000 Hex

-0.0001 FFFCB9 Hex
-0.5 C00000 Hex
-0.9 8CCCCD Hex
-1.0 800000 Hex

All digital analyzer measurement functions deliver FS values ranging from 0 to 1. Exception: The peak
measurement functions Peak and Quasi Peak can, depending on the selected peak mode, deliver FS
values <0 or >1. All values <-1 are displayed as 80000 hex; all values >1 are displayed as
7TFFFFF hex.

FS values > 1 can occur

e in the case of the peak measurement function with Meas Mode Pos Peak when a squarewave
signal is applied since this signal is limited with respect to bandwidth, whereby overshoots occur at
the edges (Gibbs phenomenon). The overshoots are also measured using peak analysis.

e inthe case of the peak measurement function with Meas Mode Peak to Peak or Abs Peak.
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FS values < 0 can occur
e in the case of the peak measurement function with Meas Mode Neg Peak.

Units for analog and digital distortion measurement results:

Measurement functions:

THD, THD+N & SINAD, Mod Dist, DFD, DIM

Basic unit: %
Table 3-4  Units for analog and digital distortion measurement results
Valuein IEC/IEEE-bus notation Conversion formula
% PCT
dB DB 20 * g (% / 100)

Unit for analog and digital S/N measurement results:

Measurement functions:

RMS, Peak, Quasi Peak with activated S/N measurement

Table 3-5 Unit for analog and digital S/N measurement results
Valuein IEC/IEEE-bus notation Formula
dB DB 20 * Ig(S/N)
S: Measurement level with activated generator
N: Measurement level with deactivated generator

Units for analog and digital frequency measurement results:

Basic unit: Hz
Table 3-6  Units for analog and digital frequency measurement results
Valuein IEC/IEEE-bus notation Conversion formula
Hz HZ
AHz DHZ Hz-Frer
A%Hz DPCTHZ 100 * (Hz - Frep)/Frer
Toct * TOCT lg (Hz/Frgg) « 9.96578
Oct ocT lg (Hz/FRgp)/0.30103
Dec DEC Ig (Hz/Frep)
flfr FFR Hz/Free

*) Toct = Third octave

Frer = "Ref Freq" parameter from Freq Phase Config panel for frequency measurement
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Units for phase measurement results:

Basic unit:

Degrees

Table 3-7  Units for phase measurement results

Valuein IEC/IEEE-bus notation Conversion formula
° DEG
RAD RAD P[] . (n/180)
A° DDEG P[] — Drer
ARAD DRAD (P[] - Drep) « (n/180);
Drer = "Ref Phase" parameter from Freq Phase Config panel for phase measurement

Units for group delay measurement results:

Basic unit:

Table 3-8  Units for group delay measurement results

Valuein IEC/IEEE-bus notation Conversion formula
S S
As DS [s] - Dgreg

Dgrer = "Ref Grp Del" parameter from Freq Phase Config panel for group delay measurement

Units for digital jitter measurement results:

Basic unit:

ul

Table 3-9  Units for digital jitter measurement results

Value in IEC/IEEE-bus notation Conversion formula
Ul ul
%UlI PCTUI 100 x Ul
dBUI DBUI 20 x log (Ul)
ppm PPMUI 10° x Ul
ns NS 10° x Ul /(128 x sampling frequency)
dBr DBR 20 x log (UlUge)
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Unit for digital phase measurement results (Phase to Ref):

Basic unit: ul

Table 3-10 Units for digital phase measurement results

Valuein IEC/IEEE-bus notation Conversion formula
ul ul
%FRM PCTFRM 100 x Ul /128
°FRM DEGFRM 360 x Ul /128
ns NS 10° x Ul /(128 x sampling frequency)

The magnitude of the jitter and delay fault is normally given in Ul (unit interval). One Ul corresponds to
the clock period with which the digital signal is clocked (biphase clock). With digital audio signals, one
Ul corresponds to 128™ of the sampling period; at 48 kHz, one Ul is 162.5 ns.
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Units for Value Entries

To simplify matters:

¢ in the following conversion formulae the entry values are designated by the unit only.

Example: "dBu" means "value in dBu".

e the conversions into u, m, k, M, etc are omitted.

Table 3-11 Absolute analog level units (without reference voltage)

Conversion formulae

IEC/IEEE-bus notation

dBu = 20 « Ig (V/0.7746)
dBV = 20 «Ig (V)
dBm =10 « Ig (V2 + 1000/Rpep) *)

—y2
W =V2/Rper

Vpp = Depends on generator function (see respective generator function)

V = 0.7746 x 10 (dBu/20)
v = 10 (dBV/20)

V = /10(d8Bm/10) + Ree /1000
V = (W *Rggp)

VPP, VPP, UVPP
DBU
DBV
DBM

W, mW, uw

*) In the case of the generator, the reference impedance Rggr is always 600 Ohm.

Table 3-12 Relative analog level units (with reference voltage)

Conversion formulae

IEC/IEEE-bus notation

AV =V-Upgr
A%V = (V/Uggp-1) » 100
VIVI= VIUggr

%VIVr = VIUggg » 100

AW = (V2 ~ Ugep?)Rper

A%W = (V2 = Uggp?) « 100/Ugge?
P/Pr = VZ/UREF?

0 -2 2

%P/Pr = V2/Uggp?) « 100

dBr =20, Ig (V/Uggp)

V/on= V/Burst amp[V]

%on = 100 , V/Burst amp[V]
dBon= 20 . Ig (V/Burst amp[V])

V = AV+URee
V = Uggg « (1+A%V/100)
V=V, Uggp

V = %V/Vr . Uggg/100

V = /(dW *Rgeg) + Urer”

V = |Uges? * (A%W /100 +1)

V = P/Pr+Ugee?

V = %P / Pr+ Ugeg? /100

— 10(dBr/20
V = 100B20) y o

V = V/on . Burst amp[V]
V = %on , Burst amp[V]/100
V = 10 (dBon/20) x Byrst amp|V]

DV, Dm,V, DuVv
DPCTV
VVR

PCTVIVR
DW

DPCTW
P/PR

PCTPPR

DBR

VIVON
PCTON
DBON
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Table 3-13 Absolute digital level units (without reference)

Conversion formulae

IEC/IEEE-bus notation

bits = - 3.322 « Ig (FS)
%FS =100 « FS
dBFS =20 « Ig (FS)

LSBS = FS , 2 Audio bits-1

obits_1
ES = 2Audio bits1

FS = %FS/100

Fs = 10 (dBFS/20)

LSBS
FS = 2Aud|o bits-1

BITS
PCTFS
DBFS
LSBS

Table 3-14 Relative digital level units (with reference)

Conversion formulae

IEC/IEEE-bus notation

dBr = 20 x Ig (FS/Uger)

A% =100 x (FS/Uger — 1)

%on = 100 x FS/Burst amp[FS]
dBon= 20 x Ig (FS/Burst amp[FS])

ES =10 (dBr/20) Urer

FS = (A% /100 + 1) x Urer

FS = %on x Burst amp[FS]/100
FS =10 (@Bon/20) , Byrst amp[FS]

DBR
DPCT
PCTON
DBON

Table 3-15 Absolute time units

Conversion formulae

IEC/IEEE-bus notation

min =60 s

cyc = s « signal frequency

s =min/ 60

s = cyc / signal frequency

S, MS, US

MIN

CYC, KCYC, MCYC

Table 3-16 Relative time units

Conversion formulae

IEC/IEEE-bus notation

AS =S —Tgrer
min =60 s

cyc = s « signal frequency

S = AS +Tgrer
s =min/ 60

s = cyc / signal frequency

DS, DMS, DUS

MIN

CYC, KCYC, MCYC

Table 3-17 Absolute frequency units

Conversion formulae

IEC/IEEE-bus notation

Hz

HZ KHZ
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Table 3-18 Relative frequency units (with reference)

Conversion formulae IEC/IEEE-bus notation
AHz = Hz-Fpep Hz = AHz+Fpep DHZ, DKHZ
flfr= Hz/Fgep Hz = fifr * Free FFR
A%Hz= 100 * (Hz-Fgep)/Frer Hz = A%Hz * Fog/100+F g DPCTHZ
Toct*)= Ig (Hz/Frep) * 9.96578 Hz =2 (o)~ p o TOCT
Oct = Ig (Hz/Fggp) * 3.32193 Hz= 20N ~F ocT
Dec = Ig (Hz/Frep) Hz= 10 CeO) * F o DEC
*) Toct = Third octave

Table 3-19 Absolute phase units

Conversion formulae IEC/IEEE-bus notation

rad = °- * (P1/180)- ° = rad * (180/PI) RAD

Table 3-20 Relative phase units

Conversion formulae IEC/IEEE-bus notation

A°=° -Dper °=A° +Dggr DDEG
ARAD = (° -Dgg ) * (n/ 180). °=(ARAD * 180/ ) +Dgp DRAD

Table 3-21 Deviations (tolerance) relative to previous measurement values in settling function

Conversion formulae IEC/IEEE-bus notation

% = (10 9B/20 _1) * 100 dB =20 * Iy (%/100 -1) DB, PCT

Table 3-22 Step size of a logarithmic level sweep

Conversion formulae IEC/IEEE-bus notation

MLT = 10 dB/20 dB =20 * Ig (MLT) MLT, DB

Table 3-23 Absolute resistance unit

Conversion formulae IEC/IEEE-bus notation

Q OHM, KOHM
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Legend:

FS:

URef:

RRef:

FRef:

Burst amp:
Signal frequency:
DRef:

1146.2078.62

Abbreviation for Full Scale = Ratio 0...1

Level reference value in V or FS

"Ref Imped" parameter from Analyzer Config panel
Frequency reference value in Hz

High level from generator burst signal

Frequency of generator burst signal or pulse signal
Phase reference value in °
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Overview of Keys

The following table gives an overview of the key functions on the front panel. The table also gives the
PC keyboard key combinations which can be used to trigger the functions of the keys on the front of the
instrument. Details regarding mouse operation are also included in this column.

The table is sorted according to the function blocks on the front panel.

Key on front panel Key on PC keyboard Function
Mouse operation

Softkeys
F5 ... F12 Triggers the function assigned to the softkey.
CONTROL panel
S%T CTRL + F5 —  Starts continuous measurements and sweeps

U

Resets the Min/Max values for bargraph displays,
averaging for measurement results, and limit
overranging

3,‘N:G,’_E CTRL + F6 Starts a single measurement or a single sweep
35%‘; CTRL + F7 Measurement / sweep is stopped or continued (toggle
function)
CTRL + F8 Switches the loudspeaker or connected headphones on

and off (toggle function)

CTRL + F9 Opens / closes the window for adjusting the audio
monitoring volume

O | 0=0

CTRL+P Depending on the settings under Utilities, printout of the
screen contents on the connected printer is started or the
screen contents are stored in a file

x
(=]
o
o
-

U

c
o

CTRL + F10 Stores the current settings on the hard disk and then shuts
down the Windows® operating system

(=171
oI
=
=

CTRL + F11 Switches the instrument from remote operation to manual
operation
CTRL + F12 Switches all outputs of the measuring instrument off or on

again (toggle function)

[s] -

<[l all
Io E=
S3 =
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Key on front panel

Key on PC keyboard
Mouse operation

Function

Navigation keys

SCREEN

g

CTRL + PAGE UP

Switches to the previous display setting (screen)

SCREEN

C

CTRL + PAGE DOWN

Switches to the next display setting (screen)

WiNDOW CTRL + SHIFT + TAB Switches the focus to the previous panel open in the
« visible screen (the panel with the focus is active)
WINDOW

CTRL + TAB

Switches the focus to the next panel open in the visible
screen (the panel with the focus is active)

ALT + PAGE UP

Changes to the previous scan in graphical displays so that,
for example, measurement values can be read off using
the cursor

ALT * PAGE DOWN

Changes to the next scan in graphical displays so that, for
example, measurement values can be read off using the
cursor

PAGE DOWN Scrolls to the next page in tables
-]
PAGE PAGE UP Scrolls to the previous page in tables
3
Data entry keys
1 Entry of numeric value: 1
E p,q,r, s Entry of letters: p, g, 1, s
Entry of numeric value: 2
B t,u, v Entry of letters: t, u, v
3 3 Entry of numeric value: 3
W, X, Y, Z Entry of letters: w, X, y, z
4 Entry of numeric value: 4
E g, h,i Entry of letters: g, h, i
5 Entry of numeric value: 5
ﬂ ik, 1 Entry of letters: j, k, |
6 Entry of numeric value: 6
B m, n, o Entry of letters: m, n, o
7 Entry of numeric value: 7
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Key on front panel

Key on PC keyboard
Mouse operation

Function

Entry of sign;

g 8 Entry of numeric value: 8
a, b, c Entry of letters: a, b, ¢
9 Entry of numeric value: 9
g d e f Entry of letters: d, e, f
0 0 Entry of numeric value: 0
SPACE Entry of a space
Entry of a dot / decimal point;
B *L# entry of special characters
+f=
| Aera

(SHIFTHA ... Z

switchover between uppercase and lowercase letters

VARIATION panel

CTRL+M Displays the menu bar on the screen

BACKSPACE Deletes the character to the left of the cursor;
undoes the action last performed

ESC Closes the open panel; the old value or parameter is
retained

ENTER Completes the data entry (the new value is adopted);

Click with left-hand mouse key
Press mouse wheel

confirms and closes open entry windows

TAB (to right)
SHIFT + TAB (to left)

Turn mouse wheel

—  Moves the focus in the panels, selection windows
and tables

—  Varies the entry value at the cursor position
—  Moves the active cursor in the graphical windows

—  Switches the measuring steps forwards and
backwards for manual sweeps

=

ENTER

Pressing the rotary knob has the same effect as pressing
the ENTER key

= @

UP/DOWN cursor keys

—  Move the focus in the panels, selection windows and
tables

—  Vary the entry value at the cursor position
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Key on front panel Key on PC keyboard Function
Mouse operation
@ LEFT/RIGHT cursor keys —  Move the active cursor inside the graphical windows
—  Move the cursor position in entered values
—  Switch the measuring steps forwards and backwards
for manual sweeps
WINDOW and SETUP panels
WINBAR ALT +W Toggles between the softkey bar and the WINBAR
MODIEY ALT +M Opens a selection of functions on the softkey bar; these
functions can be used in conjunction with the rotary knob
to move or resize the active panel or graphical window
HIDE ALT +H Minimizes ("hides") the active panel or graphical window
CLOSE ALT +C Closes the active panel or graphical window
HELP F1 Opens and closes the context-sensitive help function
SAVE ALT +S Opens a panel for storing instrument settings
LOAD ALT + L Opens a panel for loading predefined instrument settings
PRESET ALT +P Loads the factory settings of the instrument
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Overview of Panels and Measurement Displays
(Graphical Windows)

Panels which can be selected viathe Instruments menu bar button:

Generator Config Selection of instrument (analog or digital interfaces)
Configuration of channels

Bandwidth and sampling rate

Reference values

Synchronization settings and wordwidth (for digital interfaces)

Generator Function Selection of test signals
Sweep function
Frequency and level settings

Filter and equalizer

Analyzer Config Selection of instrument (analog or digital interfaces)
Configuration of channels

Measurement bandwidth and sampling rate
Reference impedance

Start and trigger conditions

Analyzer Function Selection of measurement functions

Measurement speed and accuracy

Activation of filter and equalizer

Activation of Post-FFT

Selection and settings for level monitor

Selection and settings for input monitor

Selection and settings for frequency, phase, group delay measurement
Selection and settings for FFT monitor

Selection and settings for waveform monitor

Filter ¢ Definition of filter properties

Auxiliaries Audio monitoring function

Settings for integrated loudspeaker and connected headphones
Signal source and channels

Volume

ON/OFF and volume control also possible using keys in CONTROL
panel

Auxiliary Analog Output
e Function selection and settings

Trigger Input, Trigger Output
e Function selection and settings
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Panels which can be selected via the Disp Config menu bar button:

Function Config

Settings for measurement values of active measurement function in
numeric display field

Settings for associated combi displays

Settings for limits, minimum values and maximum values

Level Monitor

Settings for numeric measurement values of level monitor in numeric

Config display field
e Settings for associated combi displays
e Settings for limits, minimum values and maximum values
Input Config Settings for measurement values of input monitor in numeric display field

Settings for associated combi displays
Settings for limits, minimum values and maximum values

Freq Phase Config

Settings for measurement values of frequency, phase and group delay
measurement in numeric display field

Settings for associated combi displays

Settings for limits, minimum values and maximum values

Sweep Graph 1...4
Config

Four of these panels are available so that up to 4 sweep graphical
windows can be displayed simultaneously

Setting of all details for one-channel or two-channel graphical display of
sweep functions, e.g. units, scaling, gridlines, etc

Evaluation of minimum values and maximum values

Entry of limit curves

Settings for cursors and markers

FFT-Monitor Config

Setting of all details for one-channel or two-channel graphical display of
FFT monitor, e.g. units, scaling, gridlines, etc

Evaluation of minimum values and maximum values

Entry of limit curves

Settings for cursors and markers

FFT Graph 1...2
Config

Two of these panels are available so that up to 2 FFT graphical windows
can be displayed simultaneously

Setting of all details for one-channel or two-channel display of FFT
graph, e.g. units, scaling, gridlines, etc

Evaluation of minimum values and maximum values

Entry of limit curves

Settings for cursors and markers

Waveform Config

Setting of all details for graphical display of waveform analyzer, e.g.
number of curves, units, scaling, gridlines, etc

Entry of limit curves

Settings for cursors and markers

1146.2078.62
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Bargraphl...2
Config

Two of these panels are available so that up to 2 bargraph windows can
be displayed simultaneously

Setting of all details for one-channel or two-channel display of
bargraphs, e.g. units, scaling, gridlines, etc

Evaluation of minimum values and maximum values

Entry of limits

Settings for cursors and markers

Measurement windows which can be selected via the Displays menu bar button:

Numeric Display

Display of one-channel or two-channel measurement results of
measurement function selected in Analyzer Function panel

Display of one-channel or two-channel measurement results of level
monitor selected in Analyzer Function panel

Display of one-channel or two-channel measurement results of input
monitor selected in Analyzer Function panel

Display of one-channel or two-channel frequency measurement results,
or display of frequency measurement result and phase or group delay
measurement result

The measurement results are displayed in the way defined in the
configuration panel

Funct Ch1...2

These combi displays are extensions to the numeric measurement
displays of the measurement function selected in the Analyzer Function
panel; they show the respective numeric value plus the following
additional features:

Analog bargraphs

Monitoring and display of limits

Storage of minimum and maximum values

The measurement results are displayed in the way defined in the
configuration panel

Lev Mon Ch1...2

These combi displays are extensions to the numeric measurement
display of the level monitor selected in the Analyzer Function panel; they
show the respective numeric value plus the following additional features:
Analog bargraphs

Monitoring and display of limits

Storage of minimum and maximum values

The measurement results are displayed in the way defined in the
configuration panel

Input Chl...2

These combi displays are extensions to the numeric measurement
display of the input monitor selected in the Analyzer Function panel; they
show the respective numeric value plus the following additional features:
Analog bargraphs

Monitoring and display of limits

Storage of minimum and maximum values

The measurement results are displayed in the way defined in the
configuration panel

1146.2078.62
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Freq Chl
Freqg/Phase

These combi displays are extensions to the numeric measurement
display for one-channel or two-channel frequency measurement results
or for the frequency measurement result and the phase or group delay
measurement result; they show the respective numeric value plus the
following additional features:

Analog bargraphs

Monitoring and display of limits

Storage of minimum and maximum values

The measurement results are displayed in the way defined in the
configuration panel

Sweep Graph 1...4

Up to four of these display windows can be open simultaneously to
display scans from sweep measurements

One-channel or two-channel graphical display

The measurement results are displayed in the way defined in the
Sweep Graph 1...4 Config panel

FFT-Monitor

This display window shows the spectrum of the FFT monitor
One-channel or two-channel graphical display

The measurement results are displayed in the way defined in the
FFT-Monitor Config panel

FFT Graph 1...2

Up to two of these display windows can be open simultaneously to
display the FFT analyses of the selected measurement function or of the
Post-FFT

One-channel or two-channel graphical display

The measurement results are displayed in the way defined in the

FFT Graph 1...2 Config panel

Waveform

This display window shows the characteristic of the measurement signal
over time

One-channel or two-channel graphical display

The measurement results are displayed in the way defined in the
Waveform Config panel

Bargraph 1...2

Up to two of these display windows can be open simultaneously to
display bargraphs of the selected measurement function
One-channel or two-channel graphical display

The measurement results are displayed in the way defined in the
Bargraph 1...2 Config panel
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Overview of Status Messages

The status of the R&S UPV is continuously displayed for the generator, analyzer, sweep system and
other instrument states at the bottom of the screen in four fields above the four right-hand softkeys.

Status displays always appear at the same position; they are assigned to the fields above the softkeys
as shown in the illustration below. Displays which concern the analyzer in both channels occupy both
analyzer fields.

Analyzer Analyzer

Channel 1 Channel 2 Generator \ Sweep

The following overview shows the possible status messages and their meaning:

Analyzer status:
Status information which applies to both channels
Anlr Wait for Trigger Analyzer is waiting for set trigger condition

Anlr Overload Analyzer has been switched off owing to overload

Analyzer requires internal offset calibration;

Anlr Wait for Cal O ,
this is, however, not possible at present because:

e either cyclic DC-offset calibration has been
deactivated

e or cyclic DC-offset calibration is disabled owing to a
currently active sweep

Status information which applies to both channels

Off Measurement channel is deactivated

Over Measuring range has been overranged; this can occur if:
e Range Fix setting is being used

e asignal with a level at range limit is applied with a
crest factor > 2

e common-mode voltage is applied in BAL input
configuration

Under Measuring range has been underranged; this can occur if
Range Fix or Lower setting is being used

Single Single measurement is being performed
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Generator status:

Gen Off
Gen Running
Gen Output Off

Gen Overload

Sweep status:

Sweep Off

Sweep Waiting
Sweep Terminated
Sweep Stopped
Sweep Run Cont
Sweep Run Single

Sweep Run Manual

1146.2078.62

R&S UPV Overview of Status Messages
Cont Continuous measurement is being performed
Terminated Single measurement has been terminated
Stopped Measurement has been stopped
Calibrating Cyclic, internal DC-offset calibration of A/D converter is

being performed

Generator is deactivated
Generator signals are being output
All output lines are deactivated

Generator has been deactivated owing to overload

No sweep is being performed

Sweep has been defined but not yet started
Single sweep has been terminated

Sweep has been stopped but can be continued
Continuous sweep is being performed

Single sweep is being performed

Manual sweep is being performed
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R&S UPV Selecting the Generator

4 Instrument Functions
Selecting the Generator

Generator Configuration Panel

The Generator Config panel enables you to define settings for the analog or digital generator.

To adapt the R&S UPV generator to the measurement task at hand, first define the settings in the
Generator Config panel. These settings will determine which capabilities are available in the Generator
Function panel.

The first step is to select one of the two generators (analog or digital).

Instrument Used to select the generator.

Instrument Analog j

Analog
Digital Audio
Outpt Type 2% Board

Channel

Analog In the Generator Function panel, the user can
choose between the universal generator for virtually
any signal shape (up to max. 80 kHz) and a low-
distortion sinewave generator (R&S UPV-B1 option
"Low-Distortion Generator" up to max. 185 kHz).
The sinewave generator can be activated for the
generator function "Sine".

Remote-control command:
INSTrument[1l] [:SELect] ANLG

Digital Audio  Either audio data, a jitter signal or a common signal
can be used as the source mode, see section
"Configuring the Digital Generator" on page 4.14.

Remote-control command:
INSTrument[1l] [:SELect] DIG

I’S Board The I°S generator can generate audio data in I°’s
format.

Remote-control command:
INSTrument I2SB

1146.2084.32 41 E-3



Configuring Analog Generator R&S UPV

Configuring Analog Generator

Analog Generator Config Panel

Generator Config M =] B3

Inztrument Analog j

_hannel 2=1

=
Cutput Type o Upkal  Bal
=

Impedance a0
COMmman {* Float { Ground
Bandwidth | 22 kHz -]

Yolt Range * sto O Fix
ey Woltage 12.0000 W

Fef Yoltage 1.00000 W
Fef Frequency |1000.00 Hz

Figure 4-1 Analog generator configuration panel

The Config panel is used to set up the analog and digital generator. The configuration options for the
analog generator are described below.
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Configuring Analog Generator

Channel

1146.2084.32

Used to select the signal-carrying XLR plugs in the bottom right-hand
part of the R&S UPV front panel.

Channel(=)
Cutput Type

Impedance

COMmmon

OFF

N
m
-

|251 R
O
1

2

Both XLR plugs are deactivated.

Remote-control command:
OUTput:CHANnel OFF

XLR plug 1 supplies the generator signal; XLR plug 2 is
deactivated.

Remote-control command:
OUTput :CHANnel CHI1

XLR plug 2 supplies the generator signal; XLR plug 1 is
deactivated.

Remote-control command:
OUTput :CHANnel CH2

Both XLR plugs supply an output signal.

Note:

If the generator function "Stereo Sine" is selected (in
the Generator Function panel; the R&S UPV-B3 option
is required for this), the level and frequency can be
different for each channel of the output signal.

Remote-control command:
OUTput:CHANnel CH2Isl

43 E-3



Configuring Analog Generator

R&S UPV

Output Type The generator output can be configured to be unbalanced (Unbal) or
balanced (Bal). The setting always applies to both outputs.

Output Type

Unbal

Bal

1146.2084.32

" Unkal * Bal ”

The RMS of the generator signal can be max. 10 V.
The output impedance is 5 Q.

If commercially available BNC cables are to be
used, it is recommended to use an XLR/BNC
adapter R&S UPL-Z1.

Remote-control command:
OUTPut:TYPE UNBalanced

The RMS of the generator signal can be max. 20 V.
The user can choose between three different output
impedance values.

Remote-control command:
OUTPut:TYPE BALanced
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Impedance

1146.2084.32

This field can only be operated if "Bal" has been selected as the
Output Type in the field above. If "Unbal" has been selected, only a
field showing a fixed impedance (5 Q in this case) is displayed.

Impedance I 1067 j
common REXCR
20010

10Q The output impedance is 10 Q.

Remote-control command:
OUTPut:IMPedance R10

200 Q The output impedance is 200 Q. If the R&S UPV-U1
option is installed, the output impedance is 150 Q.
After the R&S UPV-U1 option has been installed, the
R&S UPV must be informed of this via the
diagnostics panel so that "150 Q" is then displayed
in the selection box. The installation instructions
supplied with the option explain which entries are
required for this.

Remote-control command:
OUTPut: IMPedance R200

600 Q The output impedance is 600 Q.

Remote-control command:
OUTPut:IMPedance R600
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Common The generator ground can be floating or connected to the instrument
ground.
XLR Pin 1 always remains unconnected, regardless of the selected
configuration.
Cammon " Flost f+ Gnd ”
Float The generator ground is not electrically connected to
the instrument ground. With the default configuration
"Unbal", a capacitance of approx. 25nF is
connected between the two ground connections.
With "Bal", the capacitance is approx. 2 nF and is
primarily determined by the layout and coupling
capacitance inside the toroidal transformer which
delivers the supply voltages for the generator.
Remote-control command:
OUTPut:LOW FLOat
Ground The generator ground is electrically connected to the
instrument ground with approx. 50 Q.
Remote-control command:
OUTPut:LOW GROund
Bandwidth If the universal generator is selected, the user can choose between

three different frequency ranges.

Bandwidth | 22 kHz -]
“olt Range
40 kHz
hlax Woltage 80 kHT
22 kHz The maximum output frequency is 22 kHz. The
generator D/A converter is then clocked at 48 kHz.
Remote-control command:
OUTPut :BANDwidth:MODE B22
40 kHz The maximum output frequency is 40 kHz. The
generator D/A converter is then clocked at 96 kHz.
Remote-control command:
OUTPut :BANDwidth:MODE B40
80 kHz The maximum output frequency is 80 kHz. The

1146.2084.32

generator D/A converter is then clocked at 192 kHz.

Remote-control command:
OUTPut :BANDwidth:MODE B8O
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Configuring Analog Generator

Volt Range Two different modes are available for generator level control.

Yot Range

Auto

Fix

f Auta O Fix ||

The internal signal paths are optimally driven; the
output voltage is adjusted using the analog
hardware.

Advantage:
Optimum noise and distortion values.

Remote-control command:
SOURce:VOLTage :RANGe AUTO

The analog hardware is permanently set to the
specified maximum voltage. The actual output
voltage is obtained by controlling the level of the D/A
converter; the analog hardware settings remain
unchanged.

Advantage:

Faster level changes and better settling. Voltage
dips when switching over the attenuator are avoided
as no relays are connected.

Note:

This setting is ignored if the "Low-Distortion
Generator" option (R&S UPV-B1) is used. In this
case, level control is always performed according to
the Auto algorithm.

Remote-control command:
SOURce :VOLTage:RANGe FIX

Max Voltage Maximum value for the output voltage; prevents excessively high
voltage values from being entered inadvertently in the
Generator Function panel.

The voltage set in the Generator Function panel cannot be higher than
the voltage specified here.

hax Woltage I 12.0000 W ||

The RMS for sinewave signals is entered, i.e. the maximum peak
value is higher by a factor of \/E .

Remote-control command:
SOURce:VOLTage :MAXimum <nu>

1146.2084.32
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Ref Voltage

Ref Frequency

1146.2084.32

Reference value for the relative voltage units.

If the reference level is changed, all voltage settings linked to the
reference value also change. The relative voltage of the generator
signal remains unchanged.

By varying the reference voltage, a level sweep defined with relative

start and stop levels, for example, can be shifted by a constant "gain
factor".

Fef %oltage |1 L0000 e ||

Remote-control command:
SOURce:VOLTage:REFerence <nu>

Reference value for the relative frequency units.

If the reference frequency is changed, all frequency settings linked to
the reference value also change. The relative frequency of the
generator signal remains unchanged.

By varying the reference frequency, the fundamental of a distortion
spectrum set using a multi-sinewave, for example, can thus be shifted
without the harmonics having to be calculated and set again by the
user.

Fef Frequency I 1000.00 Hz |

Remote-control command:
SOURce:FREQuency:REFerence <nu>
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Generator Outputs

Each output of the analog R&S UPV generator can be configured differently (see the panel description
under "Channel", "Output Type", "Impedance" and "Common"). The circuit diagrams for the generator
output are shown below.

Unbalanced Output (Output Type "Unbal")

5Q

120 pF =

U XLR connector,
\/\ — male

— 120 pF

L]
~25nF —— :T/

Float / Ground

Figure 4-2 Unbalanced Output
The following output circuit configurations are available depending on the selected channel setting
(capacitors are not shown; the ground symbol denotes the floating generator ground connection):

50
Channel 1 or 2

Figure 4-3 Channel =1 or 2
5Q

1

Channel
U 2

I Channel

Figure 4-4 Channel=2=1

The selected output impedance is retained even if the output is deactivated; XLR Pin 3 is connected to
the generator ground.
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Balanced Output (Output Type "Bal")

The balanced output signal is applied between Pin 2 and Pin 3 of the XLR plug. Pin 1 is not connected.
The source impedance consists of two identical resistors in both signal lines. In the diagrams, the
ground symbol with the single line represents the floating generator ground connection and the earth
symbol represents the R&S UPV housing ground connection.

172 Ri

—— 120 pF

Float / Ground

e

¢>—.—|I| XLR connector,
male

—— 120 pF

Figure 4-5 Balanced Output
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The following output circuit configurations are available depending on the channel and impedance
(capacitors are not shown):

1/2 Ri
2
1, U
U 10 Q, 200 Q, 600
1,U
1/2 Ri v 3
L ]

Figure 4-6 Channel =1 or 2

50 AR

1/, U
10QAR= 0Q)
200 Q (AR = 95 Q)
600 Q (AR =295 Q)

1/, U

Figure 4-7 Channel =2 =1

The selected output impedance is retained even if the output is deactivated. The deactivated generator
output is not connected to generator ground.

The diagrams above apply to all generator functions, except "Stereo Sine" and "DIM". The R&S UPV-
B3 option (Second Generator) is required if a stereo or DIM signal is to be generated. In this case, the
XLR plugs Ch1 and Ch2 are supplied slightly differently.
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If the R&S UPV-B3 option (Second Generator) is installed and the generator function "Stereo Sine" is
set, the XLR plugs of the outputs are connected as shown below:

5Q AR
1
1
5Q
Genl |—/ { Chl
5Q
UNBAL
5Q T AR
| —
BAL
AN
5Q AR
| |
1
5Q
Gen2 |—/ { Ch2
5Q
UNBAL
5Q T AR
| —
‘ BAL
Option UPV-B3

Figure 4-8 Connection of outputs with "Stereo Sine"

As can be seen in the circuit diagram, the two generator outputs are supplied by two independent
sources.
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If the R&S UPV-B3 option (Second Generator) is installed and the generator function "DIM" is set, the
XLR plugs of the outputs are connected as shown below:

5Q AR
1
1
5Q
Genl |—/ { Chl
5Q
UNBAL
5Q T AR
| —
BAL
5Q AR
| |
1
5Q
Gen2 |—/ { Ch2
5Q
UNBAL
5Q T AR
| —
BAL
Option UPV-B3

Figure 4-9 Connection of outputs with "DIM"
The two generator outputs are supplied by the R&S UPV-B3 option (Second Generator).

Output Power

The output amplifier, attenuator and all internal resistors are short-circuit-proof. The peak current value
is limited to approx. 200 mA. With a maximum RMS of 20V (balanced) / 10V (unbalanced), the
maximum power loss in the load resistor (in the case of a short-circuit in the internal resistor) is 2.8 W /
1.4 W.
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Configuring the Digital Generator

Digital Generator Configuration Panel

The configuration panel is used to set up the analog and digital generator.
The configuration options for the digital generator are described below.

Source Mode Used to determine whether audio data or impairments are generated.
Jitter and Common are available as impairment signals.
The digital audio signal is available to all digital interfaces at the same
time.

In Source Mode "Jitter Only", jitter is applied to the digital audio signal.
In Source Mode "Common Only", an analog common-mode signal is
superimposed on the digital audio signal at the BAL output.

Source Mode Ihutb:u Dalla -

Sopclic Crala
Jitter Oy
Common Cndy

With digital audio interfaces, there are basically two signal types which
occur: the analog interface signal and the encoded audio signal itself.
The digital interface signal has analog parameters on which, for
example, noise or other interference signals can be superimposed —
this interference is also noticeable as shifting of the signal edges.
When this effect (known as "jitter") exceeds a certain magnitude, it
becomes impossible to decode or regenerate the audio signal
correctly.

The R&S UPV can generate the various digital signal impairments:
Shifting of the signal edges (jitter) and superimposition of a common-
mode voltage on the digital lines (common mode). The internal analog
generator is used for generating such interference signals.

Remote-control command:
SOURce:DIGital:SRCMode?
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Audio Data

Source Mode | Audio Data -

Channel  |2s1 =]

4

Sync To | Ao in
Sample Freq | Value
[4s0000  Hz
SyncOuput  [intermal Clock |
I CkFreq |4s0000 Mz
Sync Out Type |Ward Clock =
Aux Outpit [ Audio Fief Gen |
Ref Gen Data |21 Zero =
Phase ToRel |value =l
FramePhase [000000  he
AugoBts |20
BalAmgl  [anooon ¥
UnbslAmpl  [1000000 W
Cable Sim & ot Long

Lefle

Ret Voltage 1 000000 FS
Ref Freguency | 1000 000 Hz

1146.2084.32

Audio data which is encoded as frames in the digital
audio signal is generated.

The Generator Config panel contains the selection
fields relevant for this Source Mode.

Remote-control command:
SOURce:DIGital:SRCMode ADATa
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Jitter only

Sync Out Type [Word Clock ~ » |

Aux Output  |Audio Ref Gen  +|

Ref Gen Data |AS Zero |

Ref Frequency | 1000000 Hz

1146.2084.32

A digital audio signal with jitter is generated for tests
on digital audio receivers. All data bits are set to
zero (empty frame).

The value of the jitter and delay fault is normally
given in Ul (Unit Interval). One Ul is defined as the
smallest pulse width of the digital audio signal (eye
width) and does not depend on the selected
sampling rate. One Ul corresponds to the clock
period with which the digital signal is clocked
("biphase clock"). With digital audio signals, one Ul
corresponds to 128" of the sampling period; at

48 kHz, one Ul is 163 ns.

Remote-control command:
SOURce:DIGital:SRCMode JITTer
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Common only

1146.2084.32

™ Generator ontig SIS
instrument  |Digtal =l
Source Mode | Common Only |
.Svan |tn|=maichxu v]
Sample Freq  [value -
[ — 18
Sync Oulput  [internal Clock
Syne Out Type |word Clock -
Aux Outpit  |Audio Ret Gen  w|
Ref GenData |1 Zero -
Phase ToRef | Value =
Frame Phase [000000 s
BalAmgl  |400000 ¥
nbelAmel  [1000000 W
Unbal Output | Audio Out =
Cable Sim o off  Long

Ref Voltage  |1.000000 W

mﬂﬁmqnmw|1mmimﬂ Hz

A digital audio signal with common-mode
superimposition is generated at the BAL output. All
data bits of the digital audio signal are set to zero
(empty frame).

Balanced cables are also used for the digital audio
signal links. Here, interference (e.g. from ground
loops) occurs as common-mode voltage at the
interfaces.

Remote-control command:
SOURce:DIGital:SRCMode COMMon
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Channel Used to select the left and right-hand digital audio channels if Audio
Data is selected as the Source Mode.

OFF Both channels are deactivated.
The frequency and level setting of the channels
have no effect.
An "empty frame" which does not contain any audio
data is generated.

Remote-control command:
OUTput:CHANnel OFF

1 Only the left-hand channel supplies the generator
signal; the right-hand channel is deactivated.

Remote-control command:
OUTput:CHANnel CHI1

2 Only the right-hand channel supplies the generator
signal; the left-hand channel is deactivated.

Remote-control command:
OUTput:CHANnel CH2

2=1 Both the left and right-hand channel supply the
same output signal.
If the generator function "Stereo Sine" is selected,
both channels may differ with regard to frequency,
phase and amplitude.

Remote-control command:
OUTput:CHANnel CH2Isl
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Sync To Used to select the source to which the digital audio generator is
synchronized.

Sync To I Internal Clock j

Irternal Clock
Avscdio Iny

AL N

Sync In
Symic In Iy

Internal CLK  The generator is synchronized to the internal clock
generator.
The clock frequency is determined by the sample
frequency setting.

Remote-control command:
SOURce:DIGital:SYNC:TO INTClock

Audio In Synchronization to the digital audio input signal.

Remote-control command:
SOURce:DIGital:SYNC:TO AINPut

Aux In Synchronization to the digital audio signal at the
AUX input XLR socket at the rear of the instrument.

Remote-control command:
SOURce:DIGital:SYNC:TO AUXinput

Sync In Synchronization to the word-clock signal at the
SYNC input BNC socket at the rear of the
instrument. The generator sync PLL is used.

Remote-control command:
SOURce:DIGital:SYNC:TO SINPut

Sync In inv Synchronization to the inverted word-clock signal at
the SYNC input BNC socket at the rear of the
instrument.

Remote-control command:
SOURce:DIGital:SYNC:TO SINVinput
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Sample Frequency

1146.2084.32

Used to set the clock rate of the digital audio signal for the generator.
The sample frequency setting is used as a reference whenever audio
data signals are generated.

With "Common Only" and "Jitter Only" generation, this setting
therefore determines the clock rate of the generated empty frame.

Sample Freq | 45 krz -
32 kHz
441 kHz
BE.2 kHz
96 kHz
176 4 kHz
192 kHz
Yalue

If the entered sample frequency is not the same as the actual clock
rate (e.g. with external synchronization), the frequency of all audio
data signals is shifted accordingly.

This setting is also used to select the correct range for the generator
sync PLL.

Value range for numeric entries:

30 kHz to 200 kHz

Standard sampling frequencies can be set directly in the selection
field.

Synchronization ranges for the generator sync PLL:
30 kHz to 64 kHz (base rate range)

65 kHz to 128 kHz (high rate range)

129 kHz to 200 kHz (extended rate range)

Sync To IAL-dm in :]
Sample Freq  [Syncto anle w|

If "Sync To Audio In" is set, the generator can be set to the digital
analyzer sampling frequency by selecting SYNC TO ANL.
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32 kHz

441 kHz

48 kHz

88.2 kHz

96 kHz

176.4 kHz

192 kHz

Value:

Sync To Anlr

1146.2084.32

Standard sampling rate 32 kHz

Remote-control command:
OUTPut :SAMPle:MODE F32

Standard sampling rate 44.1 kHz

Remote-control command:
OUTPut:SAMPle:MODE F44

Standard sampling rate 48 kHz

Remote-control command:
OUTPut:SAMPle:MODE F48

Standard sampling rate 88.2 kHz

Remote-control command:
OUTPut:SAMPle:MODE F88

Standard sampling rate 96 kHz

Remote-control command:
OUTPut:SAMPle:MODE F96

Standard sampling rate 176.4 kHz

Remote-control command:
OUTPut:SAMPle:MODE F176

Standard sampling rate 192 kHz

Remote-control command:
OUTPut :SAMPle:MODE F192

Variable sampling rate entry
Remote-control command:
OUTPut :SAMPle:MODE VALue

OUTPut:SAMPle:FREQuency <nu>

The sampling rate of the digital audio analyzer is
used for synchronization.

Remote-control command:
OUTPut:SAMPle:MODE SYNChron
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Sync Output

1146.2084.32

Used to select the source for the digital audio sync output at the rear
of the instrument.

"Sync Out Type" can be set to either Word Clock or Biphase Clock
(the frequency of the biphase clock is 128 times that of the word

clock).

Sync Output

Audio Out

Audio In

Aux In

| Ausctio Out -

Avicho O
Ao In

A In

Gen Sync PLL
Jiter Ref PLL

A
Sync In
Internal Clock

Gen Sync PLL

Jitt Ref PLL

Ot

Clock signal of the digital audio generator. Always
the same as the clock rate of the digital audio output
on the front panel.

If "Jitter" is set, jitter is applied to this output.

Remote-control command:
OUTPut:DIGital:SYNC:0UTPut ADOutput

Clock signal of the selected digital audio input on the
front panel.

Remote-control command:
OUTPut:DIGital:SYNC:0UTPut ADINput

Clock signal of the digital audio auxiliary input at the
rear of the instrument.

Remote-control command:
OUTPut:DIGital:SYNC:0UTPut AXINput

Clock signal at the output of the generator sync PLL.
Allows the frequency of a word clock applied at the
sync input to be increased by a factor of 128.

If "Jitter" is set, the set jitter is not applied to this
output.

See setting of the generator sampling rate.

Remote-control command:
OUTPut:DIGital:SYNC:0UTPut GSYP11l

Clock signal at the output of the jitter reference PLL.
Allows a lows-jitter clock to be recovered from the
digital audio input signal.

See setting of the digital audio analyzer sampling
rate.

Remote-control command:
OUTPut:DIGital:SYNC:0UTPut JRFP11
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Aux Out

Sync In

Internal Clk

Clock signal of the digital audio auxiliary generator.
This generator is used e.g. for the frame phase
setting and the reclock function.

Remote-control command:
OUTPut:DIGital:SYNC:0UTPut AXOutput

Loop-through option of the digital audio sync input,
e.g. for cascading several instruments which
synchronize to the word clock.

Remote-control command:
OUTPut:DIGital:SYNC:0UTPut SYINput

Output signal of the internal clock source.

If the digital audio generator is not synchronized to
the internal clock, the internal clock is available as
an independent clock source and is set using the
selection parameter "Int Clk Freq".

Remote-control command:
OUTPut:DIGital:SYNC:0UTPut INTClock
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Int Clk Freq

Sync Out Type

1146.2084.32

Used to set the (word-clock) frequency of the internal clock generator
if the internal clock generator is used as an independent clock source
at the digital audio sync output.

Sync Cutput Ih'lernad Clock j

irt Cli Freng I 450000 Hz

Remote-control command:
OUTPut:DIGital:INTClockfreqg <nu>

"Sync Out Type" can be set to either Word Clock or Biphase Clock
(the frequency of the biphase clock is 128 times that of the word
clock).

Sync Out Type ] Biphase Clock =

Ward Clock

Word CLK The signal of the digital audio sync output

corresponds to the sampling frequency of the
selected source.

Remote-control command:
OUTPut:DIGital:SYNC:TYPE WCLock

Biphase CLK  The signal of the digital audio sync output

corresponds to the biphase clock, i.e. 128 times the
sampling frequency of the selected source. The
biphase clock is often used for direct clocking of the
digital audio modules.

Remote-control command:
OUTPut:DIGital:SYNC:TYPE BCLock
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Aux Output Used to select the source for the digital audio auxiliary output at the
rear of the instrument.

Aux Output | Aueio Out ~|

Ao Cul

Ao in

Audio In Reclocked
Ao Red Gen
A Iy

Audio Out The digital audio generator signal at the auxiliary
output is identical to the signal at the front output.
The signal output level is constant and does not
depend on the selected BAL / UNBAL output level.
The long cable simulator and common-mode
superimposition have no effect on this output.
If a jitter is set, it will also affect this output.

Remote-control command:
OUTPut:DIGital:AUXiliary AOUTput

Audio In Loop-through option of the digital audio signal from
the selected input to the digital audio auxiliary
output.

The signal output level is constant and does not
depend on the selected input or the pulse amplitude
at the digital input.

Remote-control command:
OUTPut:DIGital:AUXiliary AINPut

Audio In The jitter-reduced input signal is output.

Reclocked The audio data content is extracted from the input
signal and output again via the digital audio auxiliary
generator. This generator is controlled using the low-
jitter clock from the jitter reference PLL.

Remote-control command:
OUTPut:DIGital:AUXiliary AINReclock
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Audio Ref Gen s cusput udio Fe
Ret Gen Data | All Zero =
Phase To Ret 1\.-'alue :J

Frame Phase 10&Mﬂﬂ ns

Here, the digital audio auxiliary generator is used as
the reference generator for the frame phase setting
of the digital audio generator.

If this setting is selected, it is then possible to set a
frame phase and select the reference generator
data.

This setting cannot be selected if the digital
generator is synchronized to the sync input.

Remote-control command:
OUTPut:DIGital:AUXiliary RGENerator

Aux In Loop-through option of the digital audio auxiliary
input, e.g. for cascading several instruments.

Remote-control command:

OUTPut:DIGital:AUXiliary AUXin

Ref Gen Data If "Audio Ref Gen" is selected as the "Aux Output" source, it is then
possible to configure the audio data for this reference generator.

Aux Output | Sudio Ret Gen |

Ref GenData |48 Zero -
Al One
All Zero All audio data bits are set to zero.
An "empty frame" is output (this is normally the
case).

Remote-control command:
SOURce:DIGital:REFerence AZERO

All One To allow digital audio receivers to be tested, the
audio data bits can all be set to one.

Remote-control command:
SOURce:DIGital:REFerence AONE
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Phase To Ref

Frame Phase

1146.2084.32

If "Audio Ref Gen" is selected as the "Aux Output" source, it is then
possible to vary the frame phase offset of the digital audio signal
between the front output and the digital audio AUX output at the rear
of the instrument.

The phase is shifted internally using the generator sync PLL.

A Output IAwmnRe!Gen .:J

Ret GenData |2 Zero -
Phase To Ref |me :J
O

Off "Phase To Ref" variation is deactivated.
Here, the generator sync PLL is bypassed, which
generally results in an improvement of the clock for
the digital audio generator.

Remote-control command:
SOURce:DIGital:PHASetorefvar OFF

Value A frame phase shift is activated and an appropriate
setting value can be entered.

Remote-control command:
SOURce:DIGital:PHASetorefvar VALue

Used to enter the value for the desired frame phase shift.

The value can be entered in various units.

The maximum variation range for the shift always corresponds to a
phase shift of +/- 180° relative to the frame phase of the reference
generator.

The generator sync PLL is used for generating the phase shift.

Alp Output i.&ucﬂn Ref Gen j

Ret Gen Data | All Zero =
Phaza To Ret i*-'aiue ﬂ

Frame Phase |mmmﬁ ns

Remote-control command:
SOURce:DIGital:FRAMephase <nu>
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Audio Bits

Bal Ampl

Unbal Ampl

1146.2084.32

Wordwidth used by the digital audio generator for the Source Mode
"Audio Data".

If the wordwidth is reduced, the values of the audio samples are
rounded off to the specified wordwidth. Unused data bits are encoded
as zeroes in the digital audio signal.

Value range: 8 to 24

Ao Bits |zn

Remote-control command:
OUTPut :AUDiobits <n>

Used to set the pulse amplitude of the digital audio signal at the BAL
(XLR) output. The set voltage corresponds to the peak-to-peak value
of the pulse amplitude when the output is terminated with the nominal
impedance (110 Ohm)

The standard voltage is 4 V

Settingrange: 0Vto 85V

This voltage is linked to the setting for the UNBAL amplitude and is
always 4 times higher than this amplitude.

Remote-control command:
OUTPut:SIGNal:BALanced:LEVel <nu>

Used to set the pulse amplitude of the digital audio signal at the
UNBAL (BNC) output. The set voltage corresponds to the peak-to-
peak value of the pulse amplitude when the output is terminated with
the nominal impedance (75 Ohm)

The standard voltage is 1 V

Settingrange: 0V 102125V

This voltage is linked to the setting for the BAL amplitude and is
always a quarter of this amplitude.

Remote-control command:
OUTPut:SIGNal:LEVel <nu>
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Unbal Output

Cable Sim

1146.2084.32

The unbalanced output can be switched so that the digital audio signal
of the selected BAL or UNBAL input is output. If the BAL input is
selected, the balanced signal is converted into an unbalanced signal.
The signal at the BAL input can then be monitored conveniently e.g.
on a connected oscilloscope.

Unbal Output | Auchio Out -
Aasdio In
Audio Out The digital audio generator signal is output.

Remote-control command:
OUTPut:DIGital:UNBalanced:0UTPut
AOUTput

Audio In The digital audio signal from the selected BAL or
UNBAL input is output.
It is not possible to output the signal of the optical
input in this case.
The pulse amplitude setting and the cable simulator
do not have any effect on this output.

Remote-control command:
OUTPut:DIGital:UNBalanced:0OUTPut
AINPut

Cable simulation used to check the effect of attenuated input signals
along long cables when tests are performed on digital audio receivers.
A cable length of approx. 100 m is simulated.

Cable Sim v off  Long

Off Cable simulation is deactivated.

Remote-control command:
OUTPut:DIGital:CSIMulator OFF

Long Cable simulation for the BAL and UNBAL outputs is
activated.

Remote-control command:
OUTPut:DIGital:CSIMulator SIMLong
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Ref Voltage

Ref Frequency

1146.2084.32

Reference value for the relative amplitude units.

The unit for the reference value corresponds to the selected source
mode (e.g. FS in the source mode "Audio Data").

If the reference value is changed, all amplitude settings linked to the
reference value also change.

Ref YViolage 1.000000 FS

Remote-control command:
SOURce:VOLTage:REFerence <nu>

Reference value for the relative frequency units.

If the reference frequency is changed, all frequency settings linked to
the reference value also change.

Ref Frequency | 1000000 Hz

Remote-control command:
SOURce:FREQuency:REFerence <nu>
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Configuring the IS Generator

I’S Generator Configuration Panel

The Config panel is used to set the analog and digital generator. The configuration options for the 1°S

generator are described below.

Channel Used to select the digital audio channels left (Ch1) and right (Ch2).

Channel

OFF
1
2
2=1

1146.2084.32

IOff |
y

2
2=1

Both channels are deactivated.

The frequency and level setting of the channels have
no effect.

An "empty frame" that does not contain any audio data
(all bits = zero) is generated.

Remote-control command:
OUTPut :CHANnel OFF

Only the left channel supplies the generator signal; the
right channel is deactivated (all bits = zero).

Remote-control command:
OUTPut :CHANnel CH1

Only the right channel supplies the generator signal;
the left channel is deactivated (all bits = zero).

Remote-control command:
OUTPut :CHANnel CH2

Both the left and right channels supply the same
output signal.

If the generator function "Stereo Sine" is selected, the
two may differ with regard to frequency, phase and
amplitude.

Remote-control command:
OUTPut :CHANnel CH2Isl
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Sync To Used to select the source to which the I°S generator is synchronized.

Word Length

Extern Masterclk
=ample Fred | Evtern yardclk

Intern The generator uses the internal clock.
Remote-control command:
SOURce:DIGital:SYNC:TO INT

Extern Synchronization to the applied master clock signal at

Masterclk the rear TX CLK IN connector.
Remote-control command:
SOURce:DIGital:SYNC:TO EXTM

Extern Synchronization to the applied word clock signal at the

Wordclk rear TX CLK IN connector.
Remote-control command:
SOURce:DIGital:SYNC:TO EXTW

Word Length Word length of a data frame for each channel.

Value range: 16, 24, 32.

wiord Length | 16 kit |
16 hit
24 bit
32 hit
16 bit Word length 16 bits

24 bit

32 bit

1146.2084.32

Remote-control command:
OUTPut:WORDlength W16

Word length 24 bits

Remote-control command:
OUTPut :WORDlength W24

Word length 32 bits

Remote-control command:
OUTPut :WORDlength W32
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Sample Frequency

1146.2084.32

Used to set the sampling frequency.

The sampling frequency corresponds to the frequency of the FSYNC
signal. All frequency information of generated audio data are with
reference to this setting. If the °S generator is operated with external
wordclock synchronization and the frequency of the external clock
signal does not correspond to the set sampling frequency, the °S
generator generates audio data with an incorrect frequency. Even with
external masterclock synchronization, the external clock signal must
correspond to the set sampling frequency multiplied by the selected
MCIk ratio. Otherwise, the I1°S generator also generates audio data with
an incorrect frequency.

Sample Freq I g kHz j
8 kHz -

16 kHz
2205 kHz
32 kHz
44 1 kHz
45 kHz
185.2 kHz
{96 kHz
1764 kHz ;|

Value range for numeric entry:
6.75 kHz to 410 kHz

Standard sampling frequencies can be set directly in the selection field.

8 kHz Standard sampling rate 8 kHz

Remote-control command:
OUTPut:SAMPle:MODE FO08
11.025 kHz Standard sampling rate 11.025 kHz

Remote-control command:
OUTPut :SAMPle:MODE F11

16 kHz Standard sampling rate 16 kHz

Remote-control command:
OUTPut:SAMPle:MODE F16

22.05 kHz Standard sampling rate 22.05 kHz

Remote-control command:
OUTPut :SAMPle:MODE F22
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32 kHz

441 kHz

48 kHz

88.2 kHz

96 kHz

176.4 kHz

192 kHz

384 kHz

Value:

1146.2084.32

Standard sampling rate 32 kHz

Remote-control command:
OUTPut :SAMPle:MODE F32

Standard sampling rate 44.1 kHz

Remote-control command:
OUTPut:SAMPle:MODE F44

Standard sampling rate 48 kHz

Remote-control command:
OUTPut:SAMPle:MODE F48

Standard sampling rate 88.2 kHz

Remote-control command:
OUTPut:SAMPle:MODE F88

Standard sampling rate 96 kHz

Remote-control command:
OUTPut:SAMPle:MODE F96

Standard sampling rate 176.4 kHz

Remote-control command:
OUTPut:SAMPle:MODE F176

Standard sampling rate 192 kHz

Remote-control command:
OUTPut :SAMPle:MODE F192

Standard sampling rate 384 kHz

Remote-control command:
OUTPut :SAMPle:MODE F384

Variable sampling rate entry
Remote-control command:

OUTPut:SAMPle:MODE
VALueOUTPut:SAMPle:FREQuency <nu>
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MCIk Ratio

1146.2084.32

Ratio between MCLK and FSYNC.

Value range: 64, 96, 128, 192, 256, 512

MCIk Ratic | 96 -]
95
192
384

The value range is limited by word length and sampling frequency.

Word Length 16 bit, Sync To Intern:

Sampling frequency Selectable MCIk ratio
6.75 kHz to 108 kHz 64, 128, 256, 512
>108 kHz to 216 kHz 64, 128, 256
>216 kHz to 410 kHz 64, 128

Word Length 24 bit, Sync To Intern:

Sampling frequency Selectable MCIk ratio
6.75 kHz to 108 kHz 96, 192, 384
>108 kHz to 216 kHz 96, 192

Word Length 32 bit, Sync To Intern:

Sampling frequency Selectable MCIk ratio
6.75 kHz to 108 kHz 128, 256, 512
>108 kHz to 216 kHz 128, 256
>216 kHz to 410 kHz 128

Word Length 16 bit, Sync To Extern Masterclk:

Sampling frequency Selectable MCIk ratio
6.75 kHz to 108 kHz 128, 256, 512
>108 kHz to 216 kHz 128, 256
>216 kHz to 410 kHz 128

Word Length 24 bit, Sync To Extern Masterclk:

Sampling frequency Selectable MCIk ratio

6.75 kHz to 108 kHz 192, 384
>108 kHz to 216 kHz 192
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1146.2084.32

Word Length 32 bit, Sync To Extern Masterclk:
Sampling frequency Selectable MCIk ratio
6.75 kHz to 108 kHz 128, 256, 512
>108 kHz to 216 kHz 128, 256
>216 kHz to 410 kHz 128
Word Length 16 bit, Sync To Extern Wordclk:
Sampling frequency Selectable MCIk ratio
6.75 kHz to 108 kHz 64, 128, 256, 512
>108 kHz to 216 kHz 64, 128, 256
>216 kHz to 410 kHz 64, 128
Word Length 24 bit, Sync To Extern Wordclk:
Sampling frequency Selectable MCIk ratio
6.75 kHz to 108 kHz 96, 192, 384
>108 kHz to 216 kHz 96, 192
Word Length 32 bit, Sync To Extern Wordclk:
Sampling frequency Selectable MCIk ratio
6.75 kHz to 108 kHz 128, 256, 512
>108 kHz to 216 kHz 128, 256
>216 kHz to 410 kHz 128
64 64 times the sampling rate (with word length 16 bits)

Remote-control command:
OUTPut :MCLKratio Mo64

96 96 times the sampling rate (with word length 24 bits)

Remote-control command:
OUTPut:MCLKratio M96

128 128 times the sampling rate (with word length 16 and
32 bits)

Remote-control command:
OUTPut :MCLKratio M128

192 192 times the sampling rate (with word length 24 bit)

Remote-control command:
OUTPut :MCLKratio M192
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256 256 times the sampling rate (with word length 16 and
32 bit)

Remote-control command:
OUTPut :MCLKratio M256

384 384 times the sampling rate (with word length 24 bits)

Remote-control command:
OUTPut :MCLKratio M384

512 512 times the sampling rate (with word length 16 and
32 bits)

Remote-control command:
OUTPut:MCLKratio M512
Audio Bits Resolution of audio data within a frame.
If the resolution is reduced, the values of the audio samples are
rounded off to the specified word length. Unused data bits are encoded

as zeroes in the digital audio signal.

Value range: 8 ... "Word Length"

Audio Bits |24

Remote-control command:
OUTPut :AUDiobits <n>

Format Selection of the I’S generator function.

Format Uzer Definable j

Standard 125

Faync Shape

Uzer Definable

Standard 128  The I°S generator transmits in the standard I°S format.
The following parameters are assigned a fixed default:

Fsync Shape Square Pulse
Fsync Polarity  Left(1) = Low
Word Offset -1

Remote-control command:
OUTPut:FORMat SI2S
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Fsync Shape

Fsync Polarity

1146.2084.32

User- Der I°S generator transmits in I°S-like format. The
definable following format-influencing parameters are
additionally available:

Fsync Shape

Fsync Polarity

Word Offset
Remote-control command:

OUTPut:FORMat USER

Selection of the FSYNC signal form.

Feync Shape | Square Pulse j

Faync Polarity Square Pulse
Bit Pulze

TCTr Wt L v T

Square Pulse The FSYNC signal is transmitted as a symmetrical
rectangle. .

Remote-control command:
OUTPut: FSHape SQU

Bit Pulse The FSYNC signal is transmitted as a bit pulse.

Remote-control command:
OUTPut: FSHape BITP

FSYNC signal polarity.

Fsync Polarity |Lett(1)=Low |

EETIEC R Lot (1) = Low
Left (1) = High

Faync Polarity | Megative j

Ward Offset

Positive

If Fsync Shape is set to Square Pulse, the following selection is
available:

Left (1) =Low While the left channel (channel 1) is being sent, a low
level is applied at the FSYNC signal at a word offset of
0.

Remote-control command:
OUTPut:FPUlse LFTL
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Word Offset

Ref Voltage

Ref Frequency

1146.2084.32

Left (1) = High While the left channel (channel 1) is being sent, a high
level is applied at the FSYNC signal at a word offset of
0.

Remote-control command:
OUTPut:FPUlse LFTH

If Fsync Shape is set to to Bit Pulse, the following selection is available:

Positive At a Word Offset of 0, a positive pulse marks the
beginning of the left data word.

Remote-control command:
OUTPut:FPUlse POS

Negative At a Word Offset of 0, a negative pulse marks the
beginning of the left data word.

Remote-control command:
OUTPut:FPUlse NEG

By using Word Offset, you can set the number of SCK clock cycles by
which the Fsync signal transmission is delayed relative to the audio
data.

Value range: -"Word Length"... 0 ... +"Word Length"-1

word Oftset |}

Remote-control command:
OUTPut :WRDOffset <n>
Reference value for the relative amplitude units.

If this reference value is changed, all amplitude settings linked to the
reference value also change.

Ref Woltane |1 00o0oa F= ‘

Remote-control command:
SOURce:VOLTage:REFerence <nu>
Reference value for the relative frequency units.

If this reference frequency is changed, all frequency settings linked to
the reference value also change.

Fef Frequency I 1000.000 Hz ‘

Remote-control command:
SOURce:FREQuency:REFerence <nu>
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Timing Diagrams

The timing diagrams below show a number of configuration examples that illustrate the effect of the
parameters.

Standard 12S

(Word Offset = -1)
(Fsync Shape = Square Pulse)
(Fsync Polarity = Left (1) = Low)

Word Offset
f—

se« ML LMl ri i
FSYNC | : . : ss| ;
DATA /MsBX X X X« XLSBY /MsBX X
- \
|
|
|

P2
Word n-1 ! Word n Word n+1
Sample r-1 \ Sample | Sample r
Right Channel | Left Channel Right Channel

! Audio Bits

le N
<

\
[ Word Length

<
<

Y

User-Definable

Word Offset = 1
Fsync Shape = Bit Pulse
Fsync Polarity = positive

Word Offset

FSYNC : | | ’ : ‘
DATA fMsBX X X XX XLSB\ /MmsBX X
27 ‘
|
|
|
|

2
Word n-1 ! Word n | Word n+1
Sample r-1 \ Sample | Sample r
Right Channel | Left Channel Right Channel

Audio Bits

[ Word Length

<
< >
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User-Definable

Word Offset = -1
Fsync Shape = Bit Pulse
Fsync Polarity = negative

Word Offset
<—
SCK wwm
FSYNC [ . — ‘
| « \ \
27
DATA / MsB X X X X « X LsB \ SS / msB X X
Word n-1 ! Word n ! ! Word n+1
Sample r-1 \ Sample | ‘ ‘ Sample r
Right Channel | Left Channel | | Right Channel

| Audio Bits | |
k >! \
\ \
| Word Length |
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Interface Assignment

I°S connector (25-contact D-Sub connector)

GND GND GND GND GND GND

GND |GND | GND | GND|GND | GND |GND
1 ® 00 06 06 006 00 00 00 13
14 ® 0 06 06 06 6 00 000 5
RX_SCK +3.3V TX_MCLK
RX_FSYNC +5V TX_SCK
RX_DATA TX_DATA
TX_FSYNC
Pin Signal Ol:t’:)l:t((lz)) Data direction
1 GND Ground connection
2 GND Ground connection
3 GND Ground connection
4 GND Ground connection
5 GND Ground connection
6 GND Ground connection
7 GND Ground connection
8 GND Ground connection
9 GND Ground connection
10 GND Ground connection
11 GND Ground connection
12 GND Ground connection
13 GND Ground connection
14 not connected
15 RX_SCK | Serial clock analyzer
16 RX_FSYNC | Frame sync analyzer
17 RX_DATA | Serial data analyzer
18 not connected
1146.2084.32 4.42



R&S UPV

Configuring the 12S Generator

Pin Signal Ol:t’;:ltt ((I())) Data direction
19 +3.3 V (500 mA) (0] Power supply
20 +5V (500 mA) (0] Power supply
21 not connected
22 TX_DATA (0] Serial data generator
23 TX_FSYNC (0] Frame sync generator
24 TX_SCK (6] Serial clock generator
25 TX MCLK o Master clock output
- generator
TX CLK IN (BNC connector)
Pin Signal Ol:t':)l:t ((Iz)) Data direction
1 GND Ground connection
5 TX CLK Master clock input
- generator
1146.2084.32 443
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Generator Signals

The section "Generator Signals” on page 4.44 describes the setting parameters for all signals which
can be generated at the analog or digital outputs. The signals are selected using the "Function"
selection field in the "Generator Function" panel. The selected function determines which parameter
fields are available in the panel.

Generator Function ! E[ E

Function
Low Dist
Sweep Cirl
Frequency
Voltage
Filter
Equalizer

DC Offzet

I Sine j

Sine -

Multizine
Sine Burst
Sine® Burst
Mod Dist
DFD

DI
Random
Arbitrary |
I

IIJ.I]IJIJIJI] W

The panels for the analog and digital generator are almost identical; the settings are therefore described

together. Any differences are indicated.

1146.2084.32
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Sine

The generator generates a sinewave signal. Frequency and level are the same for both channels.

Remote-control command:

SOURce:FUNCtion|[:SHAPe] SINusoid

Low Dist In the analog generator, the very low-noise and low-distortion
generator (R&S UPV-B1 option) can be used to generate a sinewave
signal instead of the universal generator. The maximum frequency is
185 kHz, irrespective of the bandwidth set in the "Generator Config"

panel.
This parameter field does not appear in the digital generator.

ON Low Dist ~

The low-distortion generator is activated.
A DC Offset is not possible; the parameter field is
displayed in grey and cannot be accessed.

DC Offzet ]

No filters can be used; the parameter field is hidden.

Remote-control command:
SOURce:LOWDistortion ON

OFF Low Dist [

The low-distortion generator is deactivated.

Remote-control command:
SOURce:LOWDistortion OFF
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Dither Dither 7
ID.DUD1D Fs
POF |Triang|e =
Sweep Cirl £
Frequency Rectangle
In the digital generator, a noise component with adjustable amplitude
can be superimposed on the signal. The tick box is used to
activate/deactivate this function. The distribution function for amplitude
can be selected in the "PDF" parameter field.
The parameter fields for Dither and PDF do not appear in the analog
generator.
Remote-control command:
SOURce:SINusoid:DITHer:STATe ON | OFF
SOURce:SINusoid:DITHer <nu>
SOURce:RANDom: PDF GAUSsian | TRIangle | RECTangle

Sweep Ctrl Used to activate the sweep system. The frequency or level of the
signal can be varied within a selectable range from the start to the
stop value. If frequency or level is selected as the X-axis, the
measurement values can be displayed as a curve in the Sweep Graph
graphical window.

Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps” on page 4.83.

Frequency Used to set the frequency of the sinewave. The value range depends
on the analog bandwidth set in the Generator Config panel or the
digital clock rate.

Remote-control command:
SOURce:FREQuency[1] <nu>
Voltage Used to set the level of the sinewave. The maximum value depends

1146.2084.32

on the set DC offset. In the analog generator, the maximum total
voltage also depends on the settings for Output Type and Max
Voltage in the Generator Config panel.

Remote-control command:
SOURce:VOLTage[1l] <nu>
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Filter Filter A Weighting -]

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected.
It is not possible to use a filter if the low-distortion oscillator is
activated.

See also the section "Generator Filters" on page 4.82.

Remote-control command:
SOURce:FILTer

Equalizer Equalizer

¥
Equal File IR&E—_ECH.VECL |

The generator signal is precorrected in the frequency domain using
the file selected in the "Equal File" parameter field. The tick box is
used to activate/deactivate this function.

The —| button opens a browser which can be used to select the
precorrector file, see also the section "Equalization" on page 4.82.

Remote-control command:
SOURce:VOLTage:EQUalize:STATe ON | OFF
MMEMory:LOAD:LIST EQUalizer,’ filename’

DC Offset OC Offzet IF

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

If the low-distortion generator is activated, no DC offset is possible; the
parameter field is displayed in grey and cannot be accessed.

DC Offset r

Remote-control command:
SOURce:VOLTage:OFFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>
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Stereo Sine

The generator generates a sinewave signal on both channels. The frequency, level and phase can be
set freely and separately for Channel 1 and 2. In the analog generator, the R&S UPV-B3 option is

required for this function.

Remote-control command:
SOURce:FUNCtion[:SHAPe] STEReo

Dither

Freq Mode

1146.2084.32

Dither i~
0.00010 FS
PDF I_rlar'gle j
Freq Mode Gauss |
Trange ____§
Volit Mode Rectangle

In the digital generator, a noise component with adjustable amplitude
can be superimposed on the signal. The tick box is used to
activate/deactivate this function. The distribution function for amplitude
can be selected in the "PDF" parameter field. The Dither setting is the
same for both channels.

The parameter fields for Dither and PDF do not appear in the analog
generator.

Remote-control command:
SOURce:SINusoid:DITHer:STATe ON | OFF
SOURce:SINusoid:DITHer <nu>

SOURce:RANDom: PDF GAUSsian | TRIangle | RECTangle

Determines the frequency and phase setting for Channel 1 and 2. The
value range for frequency depends on the analog bandwidth set in the
Generator Config panel or the digital clock rate.

F&Ph Channel 1 and 2 have the same frequency but the
phase between the two channels can be selected.
With the frequency sweep, the phase between the
two channels remains constant.

Remote-control command:
SOURce:FREQuency:SELect FQPH

Ch1&2 The frequency can be entered separately for
Channel 1 and 2. There is no fixed phase
relationship between the channels.

With the frequency sweep, the frequency of Channel
1 is swept but Channel 2 remains unchanged.

Remote-control command:
SOURce:FREQuency:SELect FQFQ
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Volt Mode

Sweep Ctrl

Frequency

Freq Ch1

Volt Ch1

Phase Ch2/1

1146.2084.32

Determines the level setting for Channel 1 and 2. The maximum value
depends on the set DC offset. In the analog generator, the maximum
total voltage also depends on the settings for "Output Type" and "Max
Voltage" in the Generator Config panel.

Ch2/1 The levels of Channel 1 and 2 have a fixed ratio
relative to each other.
With the level sweep, this ratio remains constant.

Remote-control command:
SOURce:VOLTage:SELect VLRT

Ch1&2 The level can be set separately for Channel 1 and 2.
With the level sweep, the level of Channel 1 is swept
but Channel 2 remains unchanged.

Remote-control command:
SOURce:VOLTage:SELect VLVL

Used to activate the sweep system. The frequency or level of the
signal can be varied within a selectable range from the start to the
stop value. The Freq Mode and Volt Mode settings determine how
frequencies and levels are changed during the sweep.

If frequency or level is selected as the X-axis, the measurement
values can be displayed as a curve in the Sweep Graph graphical
window.

Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps” on page 4.83.

The frequency is identical for both channels (Freq Mode F&Ph).
Remote-control command:

SOURce:FREQuency[1] <nu>

Frequency of Channel 1 (Freq Mode Ch1&2).
Remote-control command:

SOURce:FREQuency[1] <nu>

Level of Channel 1.

Remote-control command:

SOURce:VOLTage[1l] <nu>

Phase of Channel 2 relative to Channel 1 (Freq Mode F&Ph).

Remote-control command:
SOURce : PHASe <nu>
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Freq Ch2 Frequency of Channel 2 (Freq Mode Ch1&2).
Remote-control command:
SOURce: FREQuency:CH2Stereo <nu>
Volt Ch2 Level of Channel 2 (Volt Mode Ch1&2).
Remote-control command:
SOURce:VOLTage:CH2Stereo <nu>
Volt Ch2/1 Ratio of the level of both channels relative to Channel 1 (Volt Mode
Ch2/1).
Remote-control command:
SOURce:VOLTage:RATio <n>
Filter Filter & Weighting ll
The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.82.
Remote-control command:
SOURce:FILTer
Equalizer Equalizer

1146.2084.32

¥
Equal File IR&S_EQ‘I.‘I.FED |

The generator signal is precorrected in the frequency domain using
the file selected in the "Equal File" parameter field. The tick box is
used to activate/deactivate this function. The precorrection is the
same for both channels.

The —| button opens a browser which can be used to select the
precorrector file, see also the section "Equalization” on page 4.82.

Remote-control command:

SOURce:VOLTage:EQUalize:STATe ON | OFF
MMEMory:LOAD:LIST EQUalizer,’filename’
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DC Offset
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OC Offset I+

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed. The DC voltage is the same for both channels.

Remote-control command:
SOURce:VOLTage:OFFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>
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Multisine

The generator generates a multi-tone signal with up to 17 sinewave tones. The frequency and level
(and also the phase with the R&S UPV-B6 option) can be freely selected for each tone. Without the
R&S UPV-B6 option, the phase is optimized in such a way that the ratio of peak value to RMS is as low
as possible, which is often desired in the case of noise-like signals. Owing to the absence of associated
windowing, linking the frequency spacing of the multi-sinewave to the resolution of the FFT allows
extremely fast frequency response measurement.

Remote-control command:
SOURce:FUNCtion[:SHAPe] MULTisine

Spacing Spacing i* Def  AnrTr

|1DDUDD Hz

Used to set the frequency spacing. The frequency of each sinewave
line is an integer multiple of this frequency spacing.

Def The frequency spacing can be freely defined.
Minimum value: Sampling rate/16384

Remote-control command:
SOURce :RANDom: SPACing:MODE USERdefined
SOURce :RANDom: SPACing:FREQuency <nu>

Anir Tr The frequency spacing is adopted from the FFT set
in the analyzer. This value depends on the sampling
rate and the size of the FFT. This setting is only
possible if an FFT or Post FFT is selected in the
analyzer.

The parameter field for entering values is then
hidden.

Remote-control command:

SOURce :RANDom: SPACing :MODE ATRack

Voltage Mode Used to select the entry mode for the voltages of the individual
sinewave tones.

Equal All sinewave lines have the same amplitude. It is
entered in the "Volt No1" parameter field.

Remote-control command:
SOURce:FUNCtion:MODE EQUalvoltage

Define A separate amplitude can be defined for each
sinewave line.

Remote-control command:
SOURce:FUNCtion:MODE DEFinedvoltage
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Crest Factor

No of Sine

Freq No i

Phase No i

1146.2084.32

The ratio of peak value to RMS (crest factor) of the signal can be
influenced using the phase of the individual sinewave lines. This
setting is only possible is the R&S UPV-B6 option is installed. If this
option is not installed, the crest factor is minimized.

Optimized

Value

Define Phase

The ratio of peak value to RMS of the signal is
minimized.

Remote-control command:
SOURce:VOLTage:CREStfactor:MODE
MINimized

The ratio of peak value to RMS of the signal is
adjusted such that the ratio is as close to the preset
value as possible. The user can enter this value in
the next parameter field. The result depends on the
number, frequency and level of the individual lines of
the multi-sinewave.

Remote-control command:
SOURce:VOLTage:CREStfactor:MODE VALue
SOURce:VOLTage:CREStfactor <n>

The start phase of each sinewave line can be
defined.

Remote-control command:
SOURce:VOLTage:CREStfactor:MODE DPHase

Used to set the number of sinewave tones of the multi-sinewave

signal.

Remote-control command:
SOURce:MULTisine:COUNt <n>

Used to set the frequency of sinewave number i of the multi-sinewave

signal.

Remote-control command:
SOURce : FREQuency<i> <nu>

Used to set the start phase of sinewave number i of the multi-
sinewave signal. This parameter field only appears if Define Phase is
selected for Crest Factor.

Remote-control command:
SOURce: PHASe<i> <nu>
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Volt No i Used to set the voltage of sinewave number i of the multi-sinewave
signal. The maximum value depends on the set DC offset. In the
analog generator, the maximum total voltage also depends on the
settings for Output Type and Max Voltage in the Generator Config
panel.

Remote-control command:
SOURce:VOLTage<i> <nu>

Total Gain Used to set a gain factor which can be used to vary the total level of
the multi-sinewave signal. The maximum value depends on the set
DC offset. In the analog generator, the maximum total voltage also
depends on the settings for Output Type and Max Voltage in the
Generator Config panel.

Remote-control command:
SOURce:VOLTage:TOTal:GAIN <n> DB

Total Peak Indicates the peak value of the multi-sinewave signal.
Remote-control command:
SOURce:VOLTage:TOTal?

Total RMS Indicates the RMS of the multi-sinewave signal (only in the analog
generator).

Remote-control command:
SOURce:VOLTage :RMS?

Filter Filtter A Weighting ﬂ

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.82.

Remote-control command:
SOURce:FILTer

1146.2084.32 4.54 E-3



R&S UPV

Generator Signals

Equalizer

DC Offset
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Equalizer v
Equal File IR&S_EQ'I NEG || - |

The generator signal is precorrected in the frequency domain using
the file selected in the "Equal File" parameter field. The tick box is
used to activate/deactivate this function.

The —| button opens a browser which can be used to select the
precorrector file, see also the section "Equalization" on page 4.82.

Remote-control command:
SOURce:VOLTage:EQUalize:STATe ON | OFF
MMEMory:LOAD:LIST EQUalizer,’ filename’

OC Offeet v

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

Remote-control command:
SOURce:VOLTage:0FFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>
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Sine Burst

The generator generates a sinewave signal, the amplitude of

which changes periodically between high level (Voltage) during
|| the burst duration (On Time) and low level (Low Level) during the
j burst pause. The "Interval" parameter field is used to set the
|| repetition rate of the burst. The following always applies: Burst
Frequency 1000.000 Hz pause = Burst period (Interval) — Burst duration (On Time). Low
Level can be set as a fixed value or as a ratio relative to the burst

Voltage |E1EDEE level.

v
Il When generator settings have been changed or a measurement
Low Level |c 00000 v ]
5
]

Function

sweep it |off

W

has been started, the burst starts with the positive sinusoidal half-
On Tive IIj 01000 wave of the burst duration (On Time). The "Burst On Delay"
interval |1 000000

parameter is used to set a defined delay time.
Burst on Delay |E I s

Fiter Ifo j

Equalizer [

DC Offset [

IEEBEED v

Remote-control command:
SOURce:FUNCtion[:SHAPe] BURSt

Sweep Ctrl Used to activate the sweep system. The frequency, level, ON-time
and interval of the burst signal can be varied within a selectable range
from the start to the stop value. If one of these parameters is selected
as the X-axis, the measurement values can be displayed as a curve in
the Sweep Graph graphical window.

Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps" on page 4.83.

Frequency Used to set the frequency of the sinewave. The value range depends
on the analog bandwidth set in the Generator Config panel or the
digital clock rate.

Remote-control command:
SOURce:FREQuency[1] <nu>

Voltage Used to set the level of the sinewave during the burst duration. The
maximum value depends on the set DC offset. In the analog
generator, the maximum total voltage also depends on the settings for
"Output Type" and "Max Voltage" in the Generator Config panel.

Remote-control command:
SOURce:VOLTage[1l] <nu>
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Low Level

On Time

Interval

Burst on Delay

Filter
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Used to set the level of the sinewave during the burst pause. Low
Level cannot be higher than the Voltage; if Voltage is reduced (also
during a sweep), Low Level may also be reduced. Low Level can also
be set as a fixed ratio relative to Voltage; the units %on, dBon and (in
the analog generator only) V/on are available for this purpose.

Remote-control command:
SOURce:VOLTage:LOWLevel <nu>

Used to set the burst duration. Entered as a fixed time or as a number
of periods (cycles) of the sinewave frequency. On Time is always less
than Interval; if increased, Interval may also be increased.

Minimum value: 1 sample

Maximum value: 60 s — 1 sample

Remote-control command:
SOURce:ONTime <nu>

Used to set the repetition rate of the burst signal. Entered as a fixed
time or as a number of periods (cycles) of the sinewave frequency.
Interval is always greater than or equal to On Time.

Minimum value: On Time

Maximum value: 60 s

Remote-control command:
SOURce: INTerval <nu>

Used to set the delay time which must expire (after generator settings
have been changed or a measurement has been started) before the
generator can start the burst with the high level (Voltage). During this
time, the signal is output with the low level (Low Level).

Value range: 0to 60 s

Remote-control command:
SOURce:ONTime:DELay <nu>

Fiter & Weighting ﬂ

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.82.

Remote-control command:
SOURce:FILTer
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Equalizer

DC Offset
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Equalizer v
Equal File IR&S_EQ'I NEG || - |

The generator signal is precorrected in the frequency domain using
the file selected in the "Equal File" parameter field. The tick box is
used to activate/deactivate this function.

The —| button opens a browser which can be used to select the
precorrector file, see also the section "Equalization" on page 4.82.

Remote-control command:
SOURce:VOLTage:EQUalize:STATe ON | OFF
MMEMory:LOAD:LIST EQUalizer,’ filename’

OC Offeet v

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

Remote-control command:
SOURce:VOLTage:0FFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>
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Sine? Burst

The generator generates a sine’ signal, the amplitude of which is

Function

periodically activated (during the burst duration, i.e. On Time) and
deactivated. The pulse can be inverted by entering a negative

voltage.
Sweep Cirl |fo | 9

The "Interval" parameter field is used to set the repetition rate of

Frequency 1000.000 Hz the burst. The following always applies: Burst pause = Burst period

Voltage 0.10000 W

(Interval) — Burst duration (On Time).
The burst starts after generator settings have been changed or a

On Time 0.010040 £

measurement has been started. The "Burst On Delay" parameter is
used to set a defined delay time.

Interval 1.000000 8

Burst on Delay | 0.00000 =

Fitter

JUANRR

|

Remote-control command:
SOURce:FUNCtion [ :SHAPe]

Sweep Ctrl

Frequency

Voltage

1146.2084.32

S2Pulse

Used to activate the sweep system. The frequency, level, ON-time
and interval of the burst signal can be varied within a selectable range
from the start to the stop value. If one of these parameters is selected
as the X-axis, the measurement values can be displayed as a curve in
the Sweep Graph graphical window.

Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps” on page 4.83.

Used to set the frequency of the sinewave. The value range depends
on the analog bandwidth set in the Generator Config panel or the
digital clock rate.

Remote-control command:
SOURce:FREQuency[1l] <nu>

Used to set the level of the sinewave during the burst duration. The
pulse is inverted by entering a negative voltage; conversion into
logarithmic units is then not possible. In the analog generator, the
maximum total voltage depends on the settings for Output Type and
Max Voltage in the Generator Config panel.

Remote-control command:
SOURce:VOLTage[1l] <nu>
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On Time Used to set the burst duration. Entered as a fixed time or as a number
of periods (cycles) of the sinewave frequency. On Time is always less
than Interval; if increased, Interval may also be increased.
Minimum value: 1 sample
Maximum value: 60 s — 1 sample
Remote-control command:
SOURce:ONTime <nu>
Interval Used to set the repetition rate of the burst signal. Entered as a fixed

Burst on Delay

Filter

1146.2084.32

time or as a number of periods (cycles) of the sinewave frequency.
Interval is always greater than or equal to On Time.

Minimum value: On Time

Maximum value: 60 s

Remote-control command:
SOURce:INTerval <nu>

Used to set the delay time which must expire (after generator settings
have been changed or a measurement has been started) before the
generator can start the burst. During this time, the signal voltage is 0 V
(or 0 FS in the digital range).

Value range: 0to 60 s

Remote-control command:
SOURce:ONTime:DELay <nu>

Fiter & Weighting ﬂ

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.82.

Remote-control command:
SOURce:FILTer
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Mod Dist

The generator generates a test signal for the intermodulation measurement in accordance with SMPTE
and for the modulation factor analysis in accordance with IEC 268-3.

The signal consists of two sinewaves: a low-frequency noise signal and a high-frequency useful signal.
The level of the noise signal is 1 to 10 times higher than that of the useful signal.

According to IEC 268-3, the frequency of the noise signal must be between 0.5 and 1.5 octaves above
the lower limit frequency of the DUT (60 Hz according to SMPTE).

According to IEC 268-3, the frequency of the useful signal must be between 0.5 and 1.5 octaves below
the upper limit frequency of the DUT (7 kHz according to SMPTE).

The frequency ratio of useful signal to noise signal should be greater than 8.

According to SMPTE, the level ratio of noise signal to useful signal must be 4:1; according to IEC 268-
3, aratio of 10:1 is also possible.

Panel of digital generator with Mod Dist function selected
Fucto T

Dither o

SweepCti  [oOff |
Upper Freg IW Hz
Lower Freq W Hz
Volt LF.UF IJEEDBD

Total Violtage | 0.10000 F5
Fiter Jors =

DC Offzet =

|I3 00000 FS

Remote-control command:
SOURce:FUNCtion[:SHAPe] MDISt
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Dither

Sweep Ctrl

Upper Freq

Lower Freq

Volt LF:UF

1146.2084.32

Dither I
0.0G010 FS

PDF I'r-ar:gle ﬂ

Gauss

Sw Ctrl
=

Upper Freg Rectangle

In the digital generator, a noise component with adjustable amplitude
can be superimposed on the signal. The tick box is used to
activate/deactivate this function. The distribution function for amplitude
can be selected in the "PDF" parameter field.

The parameter fields for Dither and PDF do not appear in the analog
generator.

Remote-control command:
SOURce:SINusoid:DITHer:STATe ON | OFF
SOURce:SINusoid:DITHer <nu>

SOURce:RANDom: PDF GAUSsian | TRIangle | RECTangle

Used to activate the sweep system. The frequency of the useful signal
(Upper Freq) or the total level (Total Voltage) of the signal can be
varied within a selectable range from the start to the stop value. If
frequency or level is selected as the X-axis, the measurement values
can be displayed as a curve in the Sweep Graph graphical window.
Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps” on page 4.83.

Used to set the frequency of the high-frequency useful signal.
Remote-control command:

SOURce:FREQuency[1] <nu>

Used to set the frequency of the low-frequency noise signal.
Remote-control command:

SOURce: FREQuency2 <nu>

Used to set the level ratio of noise signal to useful signal as a
dimension-less number.

Remote-control command:
SOURce:VOLTage:RATio <n>

4.62 E-3



R&S UPV

Generator Signals

Total Voltage

Filter

DC Offset
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Used to set the level of the overall signal. The maximum RMS
depends on the level ratio. The maximum value depends on the set
DC offset. In the analog generator, the maximum total voltage also
depends on the settings for Output Type and Max Voltage in the
Generator Config panel.

Remote-control command:
SOURce:VOLTage:TOTal <nu>

Filter A Weighting ﬂ

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.82.

Remote-control command:
SOURce:FILTer

OC Offset I+

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

Remote-control command:
SOURce:VOLTage:0FFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>
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DFD

The generator generates a test signal for the intermodulation measurement using the differential-tone
method in accordance with IEC 118 or 268.

The signal consists of two very close sinewaves of the same amplitude.

Panel of digital generator with DFD function selected
Funciion -

0.00000 F5

Mode = EC268  [EC118
Dither r

Sweep Cirl |fo =]
IMean Freq |1250uu Hz
Diff Freq |su.nuuu Hz
Total Voltage W FS
Fitter [off =]
Equalizer I

DC Offset I

I—

Remote-control command:
SOURce:FUNCtion[:SHAPe] DFD

Mode Used to select the entry mode for the frequencies of both signals.

IEC 268 Entry of center frequency (Mean Freq) and
difference frequency (Diff Freq). If a frequency
sweep (for the X or Z-axis) is selected, the center
frequency is swept.

Remote-control command:
SOURce:FUNCtion:MODE IEC268

IEC 118 Entry of upper frequency (Upper Freq) and
difference frequency (Diff Freq). If a frequency
sweep (for the X or Z-axis) is selected, the upper
frequency is swept.

Remote-control command:
SOURce:FUNCtion:MODE IEC118
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Mean Freq

Upper Freq

Diff Freq

1146.2084.32

POF ITriﬂngIe =]

Sweep Cirl
SUERTT er—

Dither v

ID.DUD1D F5

Gauss

Mean Freg Rectangle

In the digital generator, a noise component with adjustable amplitude
can be superimposed on the signal. The tick box is used to
activate/deactivate this function. The distribution function for amplitude
can be selected in the "PDF" parameter field.

The parameter fields for Dither and PDF do not appear in the analog
generator.

Remote-control command:
SOURce:SINusoid:DITHer:STATe ON | OFF
SOURce:SINusoid:DITHer <nu>

SOURce :RANDom: PDF GAUSsian | TRIangle | RECTangle

Used to activate the sweep system. The center frequency (in the
IEC 118 mode) and the upper frequency (in the IEC 268 mode) or the
total level (Total Voltage) of the signal can be varied within a
selectable range from the start to the stop value. If frequency or level
is selected as the X-axis, the measurement values can be displayed
as a curve in the Sweep Graph graphical window.

Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps" on page 4.83.

Used to set the center frequency (in the IEC 268 mode).

Remote-control command:
SOURce: FREQuency:MEAN <nu>

Used to set the upper frequency (in the IEC 118 mode).

Remote-control command:
SOURce:FREQuency[1l] <nu>

Used to set the frequency difference of the two sinewaves.

Remote-control command:
SOURce:FREQuency:DIFFerence <nu>
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Used to set the level of the overall signal. The maximum value
depends on the set DC offset. In the analog generator, the maximum
total voltage also depends on the settings for Output Type and Max
Voltage in the Generator Config panel.

Remote-control command:
SOURce:VOLTage:TOTal <nu>

Filter A Weighting :I

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.82.

Remote-control command:
SOURce:FILTer

Equalizer v
Egqual File IF‘.&E—_ECH MEQ |

The generator signal is precorrected in the frequency domain using
the file selected in the "Equal File" parameter field. The tick box is
used to activate/deactivate this function.

The —| button opens a browser which can be used to select the
precorrector file, see also the section "Equalization” on page 4.82.

Remote-control command:
SOURce:VOLTage:EQUalize:STATe ON | OFF
MMEMory:LOAD:LIST EQUalizer,’ filename’

OC Offeet v

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

Remote-control command:
SOURce:VOLTage:OFFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>
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DIM

The generator generates a test signal for measuring the Dynamic InterModulation distortions in
accordance with IEC 268-3. The R&S UPV-B3 option is required to generate this signal.

A high-frequency sinewave is superimposed on a low-frequency squarewave signal. The squarewave

signal is limited with respect to bandwidth using a first-order filter. The amplitude of the squarewave
signal is 4 times higher than that of the sinewave signal.

Panel of generator with DIM function selected
Functin -

Square/Sine 296M4(% 3.15M5

Bandwidth {* 30kHz ¢ 100kHz

Sweep Cirl |fo -]

Total Voltage IIJ.'IEIIJIJIZI W

Remote-control command:
SOURce:FUNCtion[:SHAPe] DIM

Square/Sine Used to select the ratio between the frequencies of the squarewave
signal and sinewave signal.

2.96/14 Squarewave signal: 2.96 kHz; sinewave signal:
14.0 kHz

Remote-control command:
SOURce:DIM DIMA

3.15/15 Squarewave signal: 3.15 kHz; sinewave signal:
15.0 kHz

Remote-control command:

SOURce:DIM DIMB

Bandwidth Used to select the bandwidth (3 dB) of the first-order filter in order to
limit the bandwidth of the squarewave signal.
30kHz Bandwidth limited to 30 kHz.

Remote-control command:
SOURce:BANDwidth F30

100kHz Bandwidth limited to 100 kHz.

Remote-control command:
SOURce :BANDwidth F100
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Sweep Ctrl Used to activate the sweep system. The total level (Total Voltage) of
the signal can be varied within a selectable range from the start to the
stop value. If the level is selected as the X-axis, the measurement
values can be displayed as a curve in the Sweep Graph graphical
window.

Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps" on page 4.83.

Total Voltage Used to set the level of the overall signal. The maximum value
depends on the settings for Output Type and Max Voltage in the
Generator Config panel.

Remote-control command:
SOURce:VOLTage:TOTal <nu>
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Random

The generator generates a noise signal, the characteristics of which can be defined in either the time or
frequency domain:

Time domain

Selectable distribution function for amplitude

Frequency domain

Several thousand equidistant sinewave lines in a selectable frequency domain

Special application:

If the frequency spacing of the sinewave lines generated here is identical to the analysis grid of the
FFT, analysis can be performed without leakage in the FFT. It is therefore possible to obtain a
selectivity of one line with the squarewave window. This type of generator/analyzer configuration allows

frequency responses of DUTs to be determined in one go with high precision and selectivity.

Remote-control command:
SOURce:FUNCtion[:SHAPe] RANDom

Domain Function Random j

Domain " Freq (¥ Time

Used to select whether the characteristics of the noise signal are
defined in the frequency or time domain.

Freq To generate the output signal, sinewave lines with
adjustable amplitude are generated and
superimposed on each other with a defined
frequency spacing. Depending on the selectivity of
the analyzer, the output signal is displayed not as a
sequence of individual lines but as a noise signal
with a continuous level versus frequency. The
frequency-defined noise can be used to generate
several thousand single tones of any given
amplitude (multi-tone).

Remote-control command:
SOURce :RANDom:DOMain FREQuency

Time In this mode, noise signals are generated with
interleaved random functions which have been
optimized for uniformly distributed noise. Periodicity
only occurs after at least 1 day.

Remote-control command:
SOURce :RANDom:DOMain TIME
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Time domain Panel used to define the noise signal in the time domain.
Generator Function ! E[ E

Function IF‘.anl:Ium j

Domain " Freqg {* Time
POF IGauss j

Wolt Peak II:I.‘II:IIZIIZIIZI W
Wolt RMS II:I.IIIEE-E-IZI W

Fitter | Off -]
DC Offeet r

IIJ.I]IJIJIJI] v

PDF Domain " Freg (* Time

PDF Gauss |Z|

“olt Peak

 Gauss
Triangle
Rectangle

Wolt RMS

The distribution function for amplitude can be selected in the "PDF"
parameter field.

Remote-control command:
SOURce:RANDom: PDF GAUSsian | TRIangle | RECTangle

The other settings for time-domain noise (level, filter and DC offset) are described following the settings
for frequency-domain noise at the end of this chapter, starting with Volt Peak.
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Frequency domain Panel used to define the noise signal in the frequency domain.
Funclion iﬂammm :j
Domein @ Freq € Tine |
Shape |hte =l
Spacing & Def  AnrTr
[soo0 e
Lower Freq | 200000 Hz
Upper Freg W Hz
CrestFactor  [Optimized -
votpesk  [oio000 v
votRMs  [oozs0 v
Fiter Ic::ff :] |
Equalizer =
oC Offset »
[oooo
Shape Used to define the amplitude distribution of the signal spectrum within

a selectable frequency domain.

White

Pink

Third Octave

File

1146.2084.32

All sinewave lines between the lower and upper
frequency limit have the same amplitude.

Remote-control command:
SOURce :RANDom: SHAPe WHITe

Pink noise. The amplitude of the sinewave lines
between the lower and upper frequency limit is
proportional to the function +/1/f , i.e. it decreases

by 3 dB per octave. Measurements performed using
a third-octave analyzer return a uniform frequency
spectrum.

Remote-control command:
SOURce :RANDom: SHAPe PINK

Pink noise with a bandwidth of one third octave. The
center frequency is adjustable.

Remote-control command:
SOURce :RANDom: SHAPe TOCTave

The amplitude distribution is read from the file which
is displayed in the next parameter field "Shape File".

Remote-control command:
SOURce :RANDom: SHAPe ARBitrary
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Shape File File containing the amplitude distribution.

The —| button opens a browser which can be used to select the file.

Remote-control command:
MMEMory:LOAD:LIST ARBitrary,’filename’

File format:

ASCII file containing max. 16384 amplitude values which have to be entered as a sequence of numbers
(value range FLOAT). The file must contain one line with the keyword "FREQUENCY_FILE" before the
number sequence. Comment lines must begin with '# and can be used anywhere in the file. No
distinction is made between upper-case and lower-case characters. The recommended and preset file
extension is .FTF'. However, due to the keyword "FREQUENCY _FILE" which must always be entered,
it is also possible to use any other file extension.

The amplitudes of the individual frequency lines must be entered as dimension-less numeric values
starting with 0 Hz. The numbers only indicate the amplitude ratio of the lines with respect to each other
and not the output amplitude. The output amplitude is set following phase optimization according to the
value defined in the "Volt Peak" parameter field. Since the ratio of peak value to RMS is calculated
internally, it is also possible to enter the RMS.

The frequency spacing is taken from the "Spacing" setting defined in the panel.

Example: rs_exam.ftf in the directory D:\UPV\User

Spacing Spacing i* Def  AnrTr

|1DDUDD Hz

Used to set the frequency spacing. The frequency of each sinewave
line is an integer multiple of this frequency spacing.

Def The frequency spacing can be freely defined.
Minimum value: Sampling rate/16384

Remote-control command:
SOURce :RANDom: SPACing :MODE USERdefined
SOURce :RANDom: SPACing: FREQuency <nu>

Anir Tr The frequency spacing is adopted from the FFT set
in the analyzer. This value depends on the sampling
rate and the size of the FFT. This setting is only
possible if an FFT or Post FFT is selected in the
analyzer.

The parameter field for entering values is then
hidden.

Remote-control command:
SOURce :RANDom: SPACing :MODE ATRack
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Used to define the lower frequency limit of the noise signal if Shape is
set to White or Pink.

Remote-control command:
SOURce :RANDom: FREQuency:LOWer <nu>

Used to define the upper frequency limit of the noise signal if Shape is
set to White or Pink.

Remote-control command:
SOURce :RANDom: FREQuency:UPPer <nu>

Used to set the center frequency in the case of third-octave noise.

Remote-control command:
SOURce: FREQuency:MEAN <nu>

The ratio of peak value to RMS (crest factor) of the signal can be
influenced using the phase of the individual sinewave lines. This
setting is only possible is the R&S UPV-B6 option is installed. If this
option is not installed, the crest factor is minimized.

If the noise is defined in the time domain, the selected distribution
function for amplitude determines the crest factor. This parameter field
is hidden in this case.

Optimized The ratio of peak value to RMS of the signal is
minimized.

Remote-control command:
SOURce:VOLTage:CREStfactor :MODE
MINimized

Value The ratio of peak value to RMS of the signal is
adjusted such that the ratio is as close to the preset
value as possible. The user can enter this value in
the next parameter field. The result depends on the
number, frequency and level of the individual lines of
the noise signal.

Remote-control command:

SOURce:VOLTage:CREStfactor:MODE VALue
SOURce:VOLTage:CREStfactor <n>
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Volt Peak Used to enter the peak value of the noise signal. The maximum value
depends on the set DC offset. In the analog generator, the maximum
total voltage also depends on the settings for Output Type and Max
Voltage in the Generator Config panel.
The peak value and RMS are interlinked by means of the crest factor.
If the noise is defined in the time domain, the selected distribution
function for amplitude determines the crest factor.
Remote-control command:
SOURce:VOLTage:TOTal <nu>

Volt RMS Used to enter the RMS of the multi-sinewave signal (only in the analog
generator). The peak value and RMS are interlinked by means of the
crest factor. If the noise is defined in the time domain, the selected
distribution function for amplitude determines the crest factor.
Remote-control command:
SOURce:VOLTage:RMS <nu>

Filter Filtter A Weighting ﬂ
The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.82.
Remote-control command:
SOURce:FILTer

Equalizer Equalizer

1146.2084.32

¥
Equal File IR&S_EQ‘I.‘I.FED |

The generator signal is precorrected in the frequency domain using
the file selected in the "Equal File" parameter field. The tick box is
used to activate/deactivate this function.

These parameter fields are hidden if time-domain noise (Domain
Time) is selected.

The —| button opens a browser which can be used to select the
precorrector file, see also the section "Equalization” on page 4.82.

Remote-control command:

SOURce:VOLTage:EQUalize:STATe ON | OFF
MMEMory:LOAD:LIST EQUalizer,’ filename’
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OC Offset I+

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

Remote-control command:
SOURce:VOLTage:OFFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>
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Arbitrary

The generator generates a freely definable curve shape which is read out from a file as a sequence of
samples. The maximum length is 16384 samples. When output, the curve is repeated continuously in
an unbroken sequence. The individual samples are output at the sampling rate selected in the
generator.

Remote-control command:
SOURce:FUNCtion|[:SHAPe] ARBitrary

Shape File File from which the curve shape is read.

The —| button opens a browser which can be used to select the file.

Remote-control command:
MMEMory:LOAD:LIST ARBitrary,’filename’

File format:

ASCII file with max. 16384 samples. The individual samples are entered as a sequence of numbers
(value range FLOAT). The file must contain one line with the keyword "TIMETAB_FILE" before the
number sequence. Comment lines must begin with '# and can be used anywhere in the file. No
distinction is made between upper-case and lower-case characters. The recommended and preset file
extension is ARB'. However, due to the keyword "TIMETAB_FILE" which must always be entered, it is
also possible to use any other file extension.

The numerically highest value (Maximum) is output with the peak voltage set in the "Volt Peak" entry
field; the other samples are level-controlled according to their ratio to the maximum. Since the ratio of
peak value to RMS is calculated internally from the samples, it is also possible to enter the RMS.

Example: rs_exam.arb in the directory D:\UPV\User

Volt Peak Used to enter the peak value of the arbitrary signal. The maximum
value depends on the set DC offset. In the analog generator, the
maximum total voltage also depends on the settings for Output Type
and Max Voltage in the Generator Config panel. The peak value and
RMS are interlinked by means of the crest factor.

Remote-control command:

SOURce:VOLTage:TOTal <nu>

Volt RMS Used to enter the RMS of the arbitrary signal (only in the analog
generator). The peak value and RMS are interlinked by means of the
crest factor.

Remote-control command:
SOURce:VOLTage:RMS <nu>
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Filter & Weighting ll

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.82.

Remote-control command:
SOURce:FILTer

OC Offset I+

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

Remote-control command:
SOURce:VOLTage:OFFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>
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Polarity

The generator generates a test signal for the polarity measurement. This measurement is used to check
the polarity of the input signal transmitted by the DUT.

Remote-control command:
SOURce:FUNCtion[:SHAPe] POLarity

The test signal is a special sine? burst with the following fixed parameters:

Frequency 1.2 kHz in the analog generator
Sampling rate/80 in the digital generator

On Time 1 cycle

Interval 2 cycles

Only the voltage of the signal can be adjusted:

Voltage Used to set the level of the sinewave during the burst duration. The
maximum value depends on the set DC offset. In the analog
generator, the maximum total voltage also depends on the settings for
Output Type and Max Voltage in the Generator Config panel.

Remote-control command:
SOURce:VOLTage[1l] <nu>
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Modulation

The generator generates a sinewave signal which can be modulated with respect to frequency or
amplitude according to a sinusoidal function.

Remote-control command:
SOURce:FUNCtion[:SHAPe] MODulation

Mode Used to select the modulation type: amplitude or frequency
modulation.
FM Frequency modulation

Remote-control command:
SOURce:FUNCtion:MODE FM

AM Amplitude modulation

Remote-control command:
SOURce:FUNCtion:MODE AM

Mod Freq Used to set the modulation frequency.
Remote-control command:
SOURce:FREQuency[1] <nu>
Carrier Freq Used to set the carrier frequency.
Remote-control command:
SOURce: FREQuency2 <nu>
Deviation With FM, this parameter field is used to set the modulation deviation in
% relative to the carrier frequency.
Remote-control command:
SOURce:VOLTage[1l] <n> [PCT]
Mod Depth With AM, this parameter field is used to set the modulation depth in %
relative to the carrier amplitude.

Remote-control command:
SOURce:VOLTage[1l] <n> [PCT]
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Used to set the level of the unmodulated sinewave signal. With AM,
only up to half of the maximum value; this ensures that 100 % AM can
always be set. The maximum value depends on the set DC offset. In
the analog generator, the maximum total voltage also depends on the
settings for Output Type and Max Voltage in the Generator Config
panel.

Remote-control command:
SOURce:VOLTage2 <nu>

Filter A Weighting ﬂ

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.82.

Remote-control command:
SOURce:FILTer

OC Offeet v

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

Remote-control command:
SOURce:VOLTage:0FFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>
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DC (Direct-Current Voltage)

The generator generates a DC voltage signal. Unlike the DC offset, it is possible to sweep this DC
voltage.

Remote-control command:
SOURce:FUNCtion[:SHAPe] DC

Sweep Ctrl Used to activate the sweep system. The DC voltage can be varied
within a selectable range from the start to the stop value. If the level is
selected as the X-axis, the measurement values can be displayed as
a curve in the Sweep Graph graphical window.

Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps" on page 4.83.

Voltage DC voltage level. In the analog generator, the maximum value
depends on the settings for Output Type and Max Voltage in the
Generator Config panel.

Remote-control command:
SOURce:VOLTage:TOTal <nu>
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Equalization

The generator can be given a predefined frequency response using a table containing frequency points
and the associated gain factors. The set amplitude of the generator is changed automatically according
to frequency on the basis of this table.

The table must be saved in a particular format in a file which can be loaded in the "Equalization"
parameter field in the Generator Function panel.

Generator Filters

The generator signal is filtered in the time domain. One of the user-definable filters in the filter panel or
a weighting filter can be selected. All level settings apply to the unfiltered signal (see section "Filters” on
page 4.240.
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Sweeps

With many generator functions, it is advisable to output the signal parameters (level, frequency and,
with burst signals, ON-time and interval length) not only statically but also to vary them over time.
Varying one or more of the signal parameters is referred to as a (generator) sweep. The measurement
values obtained can be, but do not have to be, recorded as series of measurement values.

For this purpose, the R&S UPV has a very flexible sweep system where up to two generator
parameters or one analyzer parameter can be varied in many different ways. When the generator
sweep is activated, any analyzer sweep that may be active (variation of the center frequency for the
RMS Selective filter) is deactivated.

The sweep results (series of measurement values) can be displayed graphically (2-D graph in a sweep
window) or numerically (sweep list, see section "List Sweep" on page 4.101). With the graphical display,
the 1% sweep parameter is usually plotted on the X-axis, the recorded measurement value on the Y-axis
and the optional 2M sweep parameter on the Z-axis (not visible in the 2-D graph). Therefore, "sweep
axis" generally refers to the characteristic of the 1st sweep parameter; "Z-sweep" is a synonym for a
sweep with 2 parameters (2-dimensional sweep).

Up to 8 measurement values can be recorded for each sweep point (in 4 sweep windows each with 2
traces). To record a certain measurement value, a trace must be set to this measurement value in one
of the 4 sweep display panels. It is also possible to set more than one trace to one measurement value.

The generator sweeps can be configured in many different ways and can be distinguished according to
the following characteristics:

e number of varied signal parameters in 1 or 2-dimensional sweeps ("Z-sweeps")

e type of stepping in manual and automatic sweeps

e stepping condition in synchronous and time-triggered sweeps

e sweep-axis spacing in linear, logarithmic and list-controlled sweeps

e sweep direction in upward and downward sweeps

e physical basic unit of the sweep parameter in frequency, level, time and phase sweeps

e behavior when the stop value is reached in single and continuous sweeps

Which sweep parameters are available for the individual generator functions depends on the
characteristics of the respective signal. The following generally applies:

e A frequency sweep is not possible for multi-tone signals or noise signals.

e A phase sweep, i.e. the variation in phase shift between Channel 1 and 2, is only possible for
stereo-sinewaves and should only be performed if both frequencies are the same.

e Time sweeps, i.e. the variation in ON-time and interval length, are only possible with burst signals.

e Z-sweeps are only possible if at least 2 signal parameters of the set generator function have sweep
capability.
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Table 4-1  List of sweep-capable function parameters depending on selected function
Function VOLTAGE FREQUENCY Phase ON-TIME INTERVAL
Sine yes yes - — —
Stereo Sine yes yes yes - —
Multisine no no - - —
Sine Burst yes yes - yes yes
Sine? burst yes yes - yes yes
Mod Dist yes (total voltage) yes (user frequency) |--- --- -
DFD yes (total voltage) IEC268 mode: center |--- - -
frequency
IEC118 mode: upper
frequency
DIM yes (total voltage) -
Random no -— — — —
Arbitrary no - - — —
Polarity no - - - —
Modulation no no - - —
DC yes - - — —

Activating / Deactivating the Sweep System

The sweep system is activated and deactivated using "Sweep Ctrl". How the sweep is to be stepped
and how the sweep axis is to be defined are also determined at the same time. For generator sweeps,
this parameter field is available in the generator functions; the analyzer sweep is only available for the
measurement function "RMS Selective" and is described in greater detail in the associated section
"RMS Measurement, Selective" on page 4.160.

The sweep system can be activated and configured separately in each generator function. If the
function (or instrument) is changed, the sweep system is reconfigured, activated or deactivated
implicitly.

The generator sweep is also deactivated when the analyzer sweep is activated.

A sweep cycle is started by pressing the START key (for continuous sweeps) or SINGLE key (for single
sweeps).

Each new sweep point that the sweep system sets automatically triggers a new measurement. If the
measurement values generated during measurement are to be recorded and displayed (graphically or
numerically), the desired measurement values (e.g. "Funct Ch1") must be selected as "Traces" in the
sweep display panels. Furthermore, it must also be ensured that during measurement value recording
the X-axis is set to "Auto" in the used sweep display panels.

On completion of the sweep measurements, the used traces and the associated X-axes should be

switched to "Hold" to prevent the sweep results from being deleted if instrument settings are changed
inadvertently.
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When the sweep system is active, the START, SINGLE and STOP/CONT keys have the following

effect:

e START starts a continuous sweep.

e SINGLE starts a single sweep or causes an already started continuous sweep to be continued as a

single sweep.

e STOP/CONT stops an active sweep or restarts a stopped sweep.

Sweep Ctrl Used to activate and configure or deactivate the generator sweep

system.

Swyeep Cirl
Mext Step
Ay

L Axiz

- o

Off

Auto Sweep

1146.2084.32

Auto Sweep j

Ao List
Manual Sweep
hdanual List

The generator sweep system is deactivated; no
additional parameter fields are displayed.

If the analyzer sweep system is also deactivated, the
START, SINGLE and STOP/CONT keys affect the
measurement system:

e START starts a continuous measurement

e SINGLE starts a single measurement or causes
an already started continuous measurement to
be continued as a single measurement

e STOP/CONT stops an active measurement or
starts a stopped or completed measurement as
a continuous measurement

Remote-control command:
SOURce: SWEep:CONTrol OFF

The generator sweep system is activated; the sweep
stepping is performed automatically; the sweep axis
is calculated from the start value, stop value and
step size or point number.

The stepping condition (fixed time grid or
synchronized to the analyzer) is determined in the
"Next Step" parameter field.

Remote-control command:

SOURce: SWEep:CONTrol ASWeep
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Auto List

Manual Sweep

Manual List

The generator sweep system is activated; the sweep
stepping is performed automatically; the sweep axis
is determined from the predefined list of sweep
points (usually loaded as a file).

The stepping condition (fixed time grid or
synchronized to the analyzer) is determined in the
"Next Step" parameter field.

Remote-control command:
SOURce: SWEep:CONTrol ALISt

The generator sweep system is activated; the sweep
stepping is performed manually; the sweep axis is
calculated from the start value, stop value and step
size or point number.

Remote-control command:
SOURce: SWEep:CONTrol MSWeep

The generator sweep system is activated, the sweep
stepping is performed manually; the sweep axis is
determined from the predefined list of sweep points
(usually loaded as a file).

Remote-control command:
SOURce: SWEep:CONTrol MLISt
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One-Dimensional Sweep

With one-dimensional sweeps, only 1 parameter is varied; the Z-axis is deactivated.

o oAxis IFrequenn::':.f j
zoxis  [EEMEG_——

Each sweep cycle can consist of max. 1024 individual points, which means that the X-axis is divided
into max. 1023 steps.

As soon as all of the points on the X-axis have been processed, the analyzer returns to the 1% X-value
and performs the next sweep cycle using the same settings.

Note:

The last 20 sweep cycles (scans) are available as the data set. If more than 20 scans have been
performed, only the last 20 can be saved as the trace data set. Similarly, only the last 20 scans are
retained if the graph is rescaled.

A one-dimensional continuous sweep which was started by pressing the START key is repeated
infinitely often.

X Axis Used to select the sweep parameter (with one-dimensional sweeps) or
the first sweep parameter (with two-dimensional sweeps). Only visible
for activated generator sweep system.

X Axis Freguency j
I Axis i oltage

Freguency
Frequenc:y on Time

Interval

Spacing

The reason why the sweep axis is referred to as the X-axis is because
this sweep parameter is usually plotted on the X-axis in the 2-D graph.

Note:

It is also possible to plot a measurement value on the X-axis (e.g. the
measured RMS in the case of external measurement value triggering).
In such cases, the sweep axis (sweep X-axis) and the graphical X-axis
are not necessatrily identical.

Voltage Used to activate a level sweep. Which signal
parameter is actually swept (e.g. the level of a single
sinewave line or the total level of a multi-tone signal)
depends on the respective generator function.

Remote-control command:
SOURce: SWEep:XAXis VOLTage
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Used to activate a frequency sweep. Not possible for
noise signals and multi-tone signals. Which signal
parameter is actually swept (e.g. the frequency of a
single sinewave line or the center frequency of a
two-tone signal) depends on the respective
generator function.

Remote-control command:
SOURce:SWEep:XAXis FREQuency

Used to activate a phase sweep. Only possible for
stereo signal.

Remote-control command:
SOURce:SWEep:XAXis PHASe

Used to activate a burst-duration sweep. Only with
burst signals.

The ON-time of the burst signal is swept, i.e. the
time during which the high level of the burst is
output.

Remote-control command:
SOURce:SWEep:XAXis ONTIme

Used to activate a burst-interval sweep. Only with
burst signals.
The interval length of the burst signal is swept.

Remote-control command:
SOURce:SWEep:XAXis INTervall

4.88 E-3



R&S UPV Sweeps

Two-Dimensional Sweep

With two-dimensional sweeps, 2 (different) parameters are varied; the 1st parameter is selected as the
X-axis and the 2nd parameter as the Z-axis.

M Axis |Freu::|uenu:§.-' j
Z Axis

Both axes (sweep dimensions) can each consist of max. 1024 individual points, which means that each
axis is divided into max. 1023 steps.

As soon as all of the points on the X-axis have been processed, the analyzer returns to the 1% X-value
and simultaneously sets the next Z-value. When the sweep cycle for the last Z-point has been
completed, the X and Z-values are reset to their original start values.

Note:

The last 20 sweep cycles (scans) are available as the data set. If the Z-axis contains more than 20
points, only the last 20 scans can be saved as the trace data set. Similarly, only the last 20 scans are
retained if the graph is rescaled.

A two-dimensional continuous sweep which was started by pressing the START key is stopped after the
sweep cycle for the last Z-point.

Z Axis Used to select the second sweep parameter for the two-dimensional
sweep. Used both to activate and to deactivate the two-dimensional
sweep. Only visible for activated generator sweep system.

L Axis Yoltage j
Frequency o
Yotage
Yoltage Frequency
Spaci O Time
pacho Irterval
Note:

With some generator functions (e.g. DC, DIM), it is possible to sweep
one parameter only. The "Z Axis" parameter field (and therefore a two-
dimensional sweep) is not available in this case.

Off Used to deactivate the two-dimensional sweep
(switch-over to a one-dimensional sweep).

Remote-control command:
SOURce:SWEep:ZAXis OFF
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Voltage Used to activate the two-dimensional sweep and
select the level variation as the second sweep
parameter. Which signal parameter is actually swept
(the level of a single sinewave line or the total level
of a multi-tone signal) depends on the respective
generator function.

Remote-control command:
SOURce: SWEep:ZAXis VOLTage

Frequency Used to activate the two-dimensional sweep and
select the frequency variation as the second sweep
parameter. Not possible for noise signals and multi-
tone signals. Which signal parameter is actually
swept (the frequency of a single sinewave line or the
center frequency of a two-tone signal) depends on
the respective generator function.

Remote-control command:
SOURce:SWEep:ZAXis FREQuency

Phase Used to activate a two-dimensional sweep and select
phase variation as the second sweep parameter.
Only possible for stereo signal.

Remote-control command:
SOURce:SWEep:ZAXis PHASe

On Time Used to activate the two-dimensional sweep and
select the burst-duration variation as the second
sweep parameter. Only with burst signals.

The ON-time of the burst signal is swept, i.e. the
time during which the high level of the burst is
output.

Remote-control command:
SOURce:SWEep:ZAXis ONTIme

Interval Used to activate the two-dimensional sweep and
select the burst-interval variation as the second
sweep parameter. Only with burst signals.

The interval length of the burst signal is swept.

Remote-control command:
SOURce:SWEep:ZAXis INTervall

Note:

The smallest "Interval” value must be greater than the largest occurring "On Time" value. With
logarithmic and linear sweeps, this is ensured by limiting and, where necessary, correcting the start and
stop values. With the list sweep, the user should make sure that this condition is observed in the used
lists since automatic correction (if required) only begins with the currently active sweep, which can lead
to unexpected results.
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Note:
Theoretically, it is possible (and not forbidden on the user interface) to specify the same parameter (e.g.
voltage) for both axes. In this case, the Z-parameter has no effect but nevertheless still determines the

number of sweep cycles.
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Automatic Sweep

With automatic sweeps, the sweep stepping is performed automatically when a measurement has been
completed (synchronous sweep) or when a definable dwell time has expired (time-triggered sweep).
Once started, the sweep continues to run indefinitely if no further user entries are made (in the case of
one-dimensional continuous sweeps) or until the last sweep point has been reached.

An automatic sweep is selected in the "Sweep Ctrl" parameter field, whereby the sweep axis
e is calculated from user entries ("Auto Sweep") or

e is loaded with a predefined list (e.g. from a file) ("Auto List")

Next Step Used to select the sweep stepping. Only visible for automatic sweeps.
Mesxt Step I Anle Sync j
W Avis Anlr E:':.-'ru::
Crwvell Walue
Yolage Drwivell File
Anlr Sync The sweep stepping is synchronized to the analyzer,

i.e. a new sweep point is set automatically when all
measurements activated in the analyzer have been
completed. This setting should be selected
whenever the internal analyzer is used for sweeping.
It ensures that a measurement value is determined
for every sweep point with minimum sweep time.

Note:

If one or more measurement values cannot be
determined for a particular sweep point (e.g. the
selected level range of the analyzer is too low or the
signal supplies a level which is too high), the
measurement values concerned are marked as
invalid ("NAN") and the next sweep point is set.

Remote-control command:
SOURce: SWEep:NEXTstep ASYNc
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Dwell Value

Dwell File

The sweep stepping is time-controlled in constant
intervals, i.e. a new sweep point is set automatically
if the preset time has expired, irrespective of
whether the measurements activated in the analyzer
have been completed. A new measurement is
started at the same time.

The user can enter the dwell time in the next
parameter field.

Crovell | 010000 g

This setting should only be selected if the internal
analyzer is not used or the measurement values are
not required. It ensures that the sweep stepping is
performed in a fixed time grid.

Note:

If the selected dwell time is too short thus preventing
one or more measurement values from being
determined, the measurement values concerned are
marked as invalid ("NAN").

Remote-control command:
SOURce: SWEep:NEXTstep DWELL
SOURce:SWEep:DWEL1 <nu>

The sweep stepping is time-controlled in individually
set intervals, i.e. a new sweep point is set
automatically if the associated time has expired,
irrespective of whether the measurements activated
in the analyzer have been completed. A new
measurement is started at the same time.

The file containing the list of dwell times can be
specified by the user in the parameter field below.

‘DNHFH Eiﬁiﬁﬂiﬁii_;J

This setting should only be selected if the internal
analyzer is not used or the measurement values are
not required. It allows a different dwell time to be
specified for each sweep point.

Note:

If the dwell-time list is shorter than the sweep list or
the length of the sweep axis, the last dwell time in
the list is applicable for all remaining sweep points.

Remote-control command:
SOURce: SWEep:NEXTstep LIST
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Manual Sweep

With manual sweeps, the sweep stepping is performed by the user. When the manual sweep is started,
only the first sweep point is set (and measured); all subsequent points must be set explicitly by the user
(e.g. using the rotary knob). It is also possible to skip sweep points by, for example, turning the rotary
knob by several notches. The selected sweep point is activated immediately, i.e. currently active
measurements do not have to be completed first. The user is therefore responsible for waiting until the
required measurements are completed before advancing to the next sweep step.

With the manual sweep, generator parameters can be changed using a freely definable increment. The
increment is defined by a fixed "Step" (with "Manual Sweep") or by a variable step size which can be
defined using a file (with "Manual List"). With remote control, stepping is performed using the command
"INIT:NEXT<n>".

A manual sweep should be used instead of the automatic sweep if the required dwell time or the settling
characteristics of the DUT is not known beforehand. It has the following advantages:

e With manual stepping, the dwell time can be determined separately for each sweep point during the
sweep cycle.

e When a new sweep point has been set, measurements are performed continuously at this point. All
measurement values determined in this way can be assessed in the measurement display. If the
sweep is advanced to the next sweep point, the value measured /ast is saved.

A manual sweep is selected in the "Sweep Ctrl" parameter field, whereby the sweep axis
e is calculated from user entries ("Manual Sweep") or

e isloaded with a predefined list (e.g. from a file) ("Manual List")

Note:

When a manual sweep has been started, the rotary knob no longer has its usual functions (e.g.
navigation in the panels, movement of the graph cursor) but instead is only used to vary the sweep
parameter. When the sweep is completed or interrupted, the original functions of the rotary knob are
restored.
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Linear and Logarithmic Sweep

Both linear and logarithmic sweeps are calculated automatically from user entries. For this purpose, the
user must specify:
e the spacing type (logarithmic or linear)

e either the number of points ("Points") or the step size ("Step")

Spacing Log Poirts

Start
Stop

Pairt=

Spacing
Start 100.000 Hz

Stap I 20000.0 Hz
Step I S0.0000 Hz

e the start and stop value ("Start" and "Stop"), which implies the sweep direction

A maximum of 1024 points are available for each sweep axis which means that each axis can be
divided into max. 1023 (linear or logarithmic) equidistant steps.

Spacing Used to select the sweep range spacing, i.e. the way in which the
sweep points are distributed on the sweep axes. Only visible for
activated generator sweep system. It is set separately for each sweep

parameter.

Spacing | Log Point= j

Star
Lin Steps

Stop Log Points

Poirts Log Steps

It can be selected separately for each sweep parameter (i.e. X and Z-
axis).
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Lin Points

Lin Steps

The sweep range is divided linearly by specifying a
number of points (linear sweep). This number is
entered in the "Points" parameter field.

Should be selected if equidistant, linear spacing of
all points is required.

Remote-control command (must be
entered separately for each sweep
parameter used):

SOURce: SWEep:FREQuency:SPACing
LINPoints

SOURce:SWEep:PHASe:SPACing LINPoints
SOURce:SWEep:VOLTage:SPACing LINPoints
SOURce:SWEep:0ONTime:SPACing LINPoints
SOURce:SWEep:INTerval:SPACing
LINPoints

The sweep range is divided into intervals of a
specified linear step size starting at "Start" (linear
sweep). This step size is entered in the "Step"
parameter field.

Remote-control command (must be
entered separately for each sweep
parameter used):

SOURce: SWEep:FREQuency:SPACing
LINSteps

SOURce: SWEep:PHASe:SPACing LINSteps
SOURce: SWEep:VOLTage: SPACing LINSteps
SOURce:SWEep:0ONTime:SPACing LINSteps
SOURce:SWEep:INTerval:SPACing LINSteps
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Log Points

Log Steps

The sweep range is divided logarithmically by
specifying a number of points (logarithmic sweep).
This number is entered in the "Points" parameter
field. Not possible for phase sweep.

Should be selected if equidistant, logarithmic
spacing of all points is required.

Remote-control command (must be
entered separately for each sweep
parameter used):

SOURce: SWEep:FREQuency:SPACing
LOGPoints

SOURce: SWEep:VOLTage: SPACing LOGPoints
SOURce:SWEep:0ONTime:SPACing LOGPoints
SOURce:SWEep:INTerval:SPACing
LOGPoints

The sweep range is divided into intervals of a
specified logarithmic step size starting at "Start"
(logarithmic sweep). Each sweep point is calculated
by multiplying the previous point by a constant
factor. This factor is entered in the "Step" parameter
field. Not possible for phase sweep.

Remote-control command (must be
entered separately for each sweep
parameter used):

SOURce: SWEep:FREQuency:SPACing
LOGSteps

SOURce: SWEep:VOLTage: SPACing LOGSteps
SOURce:SWEep:ONTime:SPACing LOGSteps
SOURce:SWEep:INTerval:SPACing LOGSteps
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Used to enter the start value for the sweep parameter set in the
parameter field above. Only visible for activated generator sweep
system. It is set separately for each sweep parameter.

Start I 20000.0 Hz |

The start and stop value implicitly determine the sweep direction:

If the start value is less than the stop value, an upward sweep is
performed, otherwise a downward sweep will be performed.

If a start value identical to the stop value is entered, the stop value is
automatically loaded with the old start value. In this way, it is possible
to change the sweep direction by entering just one value.

Remote-control command:

SOURce: SWEep: FREQuency: STARt <nu>
SOURce: SWEep:PHASe:STARt <nu>
SOURce: SWEep:VOLTage: STARt <nu>
SOURce: SWEep:ONTime: STARt <nu>
SOURce:SWEep:INTerval:STARt <nu>

Used to enter the stop value for the sweep parameter set in the
parameter field above. Only visible for activated generator sweep
system. It is set separately for each sweep parameter.

Stop IZD.DDDD Hz |

The start and stop value implicitly determine the sweep direction:
If a stop value identical to the start value is entered, the start value is
automatically loaded with the old stop value.

Remote-control command:

SOURce: SWEep: FREQuency:STOP <nu>
SOURce: SWEep:PHASe:STOP <nu>
SOURce: SWEep:VOLTage: STOP <nu>
SOURce: SWEep:ONTime:STOP <nu>
SOURce:SWEep:INTerval:STOP <nu>
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Used to enter the number of sweep points for the sweep parameter
set in the parameter field above. Only visible for activated generator
sweep system if "Lin Points" or "Log Points" is set for "Spacing". It is
set separately for each sweep parameter.

Point= ED |

The sweep range is divided into "Points — 1" (linear or logarithmic)
equidistant steps. At least 2 points (start and stop value) are required.

A maximum of 1024 points can be selected for each sweep
parameter.

Note:

If the Z-axis contains more than 20 points, only the last 20 scans are
available as the data set (for saving and rescaling the graph). If a two-
dimensional sweep is to be saved as a complete trace data set, the
number of points on the Z-axis must not exceed 20.

Remote-control command:

SOURce: SWEep: FREQuency:POINts <nu>
SOURce: SWEep:PHASe:POINts <nu>
SOURce: SWEep:VOLTage: POINts <nu>
SOURce: SWEep:ONTime: POINts <nu>
SOURce:SWEep:INTerval :POINts <nu>
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Step Used to enter the (linear or logarithmic) step size for the sweep
parameter set in the parameter field above. Only visible for activated
generator sweep system if "Lin Steps" or "Log Steps" is set for
"Spacing". It is set separately for each sweep parameter.

The entry range is limited automatically so that at least one and at
most 1023 steps exist (corresponding to 1024 sweep points).

With linear step, the size of the step must always be entered, i.e. the
numeric value is positive even if the start value is greater than the stop
value. The physical unit is the same as that used when specifying
"Start" and "Stop".

Step |SD 0000 Hz

With logarithmic step, the factor must be entered by which each
sweep point is to be multiplied in order to move to the next sweep
point. The logarithmic step size of level sweeps can also be specified
in dB. Swapping the start and stop value (reversal of the sweep
direction), therefore produces the reciprocal value and changes the
sign of the dB value. The closer the numeric value is to 1.0 or 0 dB,
the more sweep steps will be performed.

(Example for lin. frequency sweep)

Step I':"S':":":":I (Example for log. downward sweep)

Note:

Since the last step of the sweep is automatically adapted such that it
corresponds exactly to the stop value, it may deviate by max. 50 %
from the selected step size. If this is to be avoided, either the start /
stop value must be corrected accordingly or the sweep spacing must
be set using the "Points" parameter.

Remote-control command:
SOURce: SWEep: FREQuency:STEP <nu>
SOURce: SWEep:PHASe:STEP <nu>
SOURce: SWEep:VOLTage: STEP <nu>
SOURce: SWEep:ONTime:STEP <nu>
SOURce: SWEep:INTerval :STEP <nu>
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List Sweep

With list-controlled sweeps, any sweep axis can be defined. The sweep points do not have to be in
ascending or descending order but instead can have any values ("Random sweep") provided that they
are within the physical limits of the sweep parameter. The sweep points are processed by the sweep
system in the order in which they exist in the list. To define the list sweep as an upward or downward
sweep, the sweep points must be entered in the appropriate order.

The list is usually loaded as a file. It must contain at least two (different) points.

A maximum of 1024 points are available for each sweep axis; if the list contains more than 1024 values,
only the first 1024 points are loaded.

Note:

If the Z-axis of the two-dimensional sweep is defined as a list containing more than 20 points, only the
last 20 scans are available as the data set (for saving and rescaling the graph). If a two-dimensional
sweep is to be saved as a complete trace data set, the number of points on the Z-axis must not exceed
20.

Tot Volt File Used to enter the file name for the list of the level sweep parameter
(level sweep list). Only visible for activated generator list sweep.

vare  OEEER |

Which signal parameter is actually swept (the level of a single
sinewave line or the total level of a multi-tone signal) depends on the
selected generator function.

Remote-control command:
MMEMory:LOAD:VOLTage ’'filename’

Freq File Used to enter the file name for the list of the frequency sweep
parameter (frequency sweep list). Only visible for activated generator
list sweep.

Freafie  NENNIEE . |

Which signal parameter is actually swept (the frequency of a single
sinewave line or the center frequency of a two-tone signal) depends
on the selected generator function.

Remote-control command:
MMEMory:LOAD:FREQuency 'filename’
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Phase File

On Time File

Interval File

1146.2084.32

Entry of file name for the phase sweep list. Only visible with generator
list sweep activated.

Phaze File m |

Remote-control command :
MMEMory:LOAD:PHASe 'filename’

Used to enter the file name for the list of the burst-duration sweep
(burst-duration sweep list). Only visible for activated generator list
sweep in the generator functions "Burst" and "Sine? Burst".

On Time File

Remote-control command:
MMEMory:LOAD:ONTime ’filename’

Used to enter the file name for the list of the burst-interval sweep
(burst-interval sweep list). Only visible for activated generator list
sweep in the generator functions "Burst" and "Sine? Burst".

rtervalFie  [ENEINED |

Remote-control command:
MMEMory:LOAD:INTerval ’filename’
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Sweep Speed

The time required for a sweep cycle is only relevant for automatic sweeps and is determined by the
following factors:

e Setting time of the generator
e Required dwell time; depends on the characteristics of the DUT (e.g. settling time)

e Only with synchronous sweeps (i.e. when using the internal analyzer): measurement speed

The setting times of the generator and, if necessary, the measurement time should be minimized in
order to ensure the shortest possible cycle time and thus a high sweep speed. A series of optimization
options are provided for this purpose:

Minimizing the generator setting time

The setting time of the digital generator part is just a few microseconds and can therefore be
disregarded. However, configuration of the analog software in the analog generator (which involves
settling procedures) requires a number of milliseconds and should therefore be avoided for sweeps
wherever possible.

e Using the universal generator instead of the low-distortion generator for frequency sweeps. With
low frequencies in particular, the low-distortion generator requires long settling times for frequency
changes. The universal generator is superior to the low-distortion generator with respect to
frequency setting time and accuracy and is therefore preferable as a sweep generator. The low-
distortion generator should only be used if the DUT and the measurement function require its
extremely good distortion properties or large frequency range.

Loy Dist F'
-

e Using a fixed level range for level sweep and with active precorrection; the level should be set to
the highest value occurring in the sweep. The automatic operating mode controls the level of the
analog hardware to maximize the signal-to-noise value of the generator at every level. This mode
should only be used if sweeping is to be performed over several decades and both the DUT and the
measurement function require a high S/N value.

ol Range  Auto % Fix

|1EI 0000 L

e Deactivating filtering. An activated filter needs a short settling time for every frequency or level
change.

Fiter Off | |
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e Deactivating frequency response precorrection for frequency sweeps. If the equalizer is
activated, a new level must be set for each new frequency. An alternative method of frequency
response correction is to use suitable reference curves when recording the measurement values.

Equalizer FI

¢ Reducing the dwell time when using an external analyzer. The dwell time required by the DUT
and the external analyzer must be determined by trial and error and can be specified as a fixed
value or separately for each sweep point as a list.

| Crwvell | 0.10000 s
owerrie  [NEINI |

e Synchronizing the generator to the analyzer when using an internal analyzer. If the generator and
analyzer of the R&S UPV are operated together, a generator sweep should always be synchronized
to the analyzer. This ensures that the generator is advanced precisely at the point when all
measurement results are available and have settled (where applicable also frequency, level monitor
and input measurements on the active channels).

Mext Step Anlr Sync j

¢ Reducing the measurement points for low frequencies. Low frequencies require longer
measurement times than higher frequencies. The sweep axis should therefore be divided in such a
way that only a few low tones are used. This can be achieved in the following ways:

Spacin Lin Steps - . . . . .
Rasnd I p J Linear instead of logarithmic spacing

Start I 100.000 Hz

Stap 20000.0 Hz ) .
- Increasing the lower sweep limit

Suveep Ctel I.ﬂ-.uh:u List =

List sweep

e Reducing the measurement points. The duration of the sweep cycle increases more or less linearly
with the number of sweep points. The list sweep allows the intervals between the individual sweep
points to be freely selected. This means that it is possible to group sweep points together at points
of interest without needing to drastically increase their number.

Swyeep Cirl Auta List i .
P I J List sweep

Step 50,0000 Hz o ) ,
Avoiding an unnecessarily small step size

I—
Paints Ieuzl—

Avoiding an unnecessarily large number of sweep points
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Minimizing the measurement time

When using the internal analyzer, the required measurement time depends on the selected
measurement functions. Generally speaking, every measurement function used should wherever
possible be configured for high measurement speed; this, of course, depends on the specific
measurement function. For this reason, only a few generally applicable rules are given below:

e Only activate those measurement channels which are to be measured. An unconnected
measurement input can increase the measurement time considerably because measurement is
only completed when a measurement value exists for this channel. A number of measurement
functions require considerably more time to measure a signal with a low level (noise). Even if there
is a signal on the second channel, the measurement time will still be at least slightly longer than for
single-channel mode since the second channel must be fully evaluated and displayed.

Channel 1 j |

e Only activate those measurement functions which are required for the specific measurement task.

Post FFT il

Lewvel Manitor IOff j
ot ortor TR ]|

FreqgPhase IOff j

FFT Monitor [

Vawveform r

e Deactivate any traces that are not required. In 4 sweep windows, 2 traces can be activated in each
window. Only those traces that are required for measurement value recording should be active.

TRACE & Track TRACEB

e If the internal generator is used, many measurement functions allow reference to its settings ("Gen
Track"). These functions should be used since they not only shorten the measurement time
(because, for example, the frequency does not have to be measured) but can also increase the
measurement accuracy (e.g. sample-precise setup and measurement over entire periods without
errors due to measurement termination in the case of RMS).

Meaz Ti Gen Track -
| PRI Cen Trec J|(With RMS and RMS Selective)

Fundamental IGen Track

j (With THD+N and THD)

Freq Mode Gen Track =z
oy | Gen Trac =l (With RMS Selective)

Motch F Gen Track -
| FS Oen Trec R (With activated notch filter)
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e Deactivating unnecessary filters. The filters must resettle whenever generator settings are changed.
Measurement is not possible during this time. The start of measurement is delayed by the sum of
settling times for all activated filters.

Pre Fiter |otf = |

Filter |t =]
Filter |otf =
Filter |otf =

e Reducing the order and/or attenuation with user-defined high-pass and low-pass filters. This
reduces the settling time.

Filter 01 |Ln:nw Pass j

Ciroler B f« 4

Attenuation I G0.0000 dB ‘

e Deactivating the settling functions. The settling function does not need to be activated for the
majority of measurement signals. If the DUT supplies a stable signal, the R&S UPV will return
settled measurement values making the settling function unnecessarily. Using the settling (or
averaging) function multiplies the measurement time by at least the number of set "samples".

Frict Setting IOff | |

e Deactivating the measurement start delay. The measurement start delay is intended to compensate
delays of the DUT. Whenever generator or analyzer settings are changed, the start of the 1%
measurement (and consequently every single sweep point) is delayed by the specified time. This
time should be set to 0.0 if no start delay is required.

Delay I 0.00000 g |

e Manual selection of the analyzer level range (only with analog measurement signals). If the level of
the measurement signal is known and a limitation of the dynamic response is acceptable, the
analyzer level range should be selected manually. It should be set to the highest anticipated level;
an "UNDERRANGE" must be expected and tolerated in this case; a new measurement with
corrected range setting is not performed. "Range LOWER" can be selected to make sure that a
higher level which would invalidate the measurement does not occur. This mode allows the
measurement to correct the measuring range in the case of "OVERRANGE".

Chl Range

1.0 RMS |
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Selecting the Analyzer

Analyzer Configuration Panel

The Analyzer Config panel enables you to enter settings for the analog or digital analyzer.

To adapt the R&S UPV analyzer to the measurement task at hand, first define the settings in the
Analyzer Config panel. These settings will influence which capabilities are available in the Analyzer
Function panel.

The first step is to select one of the two analyzers (analog or digital).

Instrument Used to selection the analyzer.
Inztrument Analog j
Channel o~ _
Digital Audio
Coupling 25 Board
Analog The user can choose between analyzers of various
bandwidths.

Remote-control command:
INSTrument2[:SELect] ANLG

Digital Audio  Either audio data, amplitude, jitter and phase or a
common signal can be measured, see section
"Configuring the Digital Analyzer" on page 4.119.

Remote-control command:
INSTrument2[:SELect] DIG

I’S Board The IS audio analyzer can measure audio data (8
bit to 32 bit) in I°S format.

Remote-control command:
INSTrument I2SB
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Configuring the Analog Analyzer

Analog Analyzer Configuration Panel

Analyzer Config M =] B

Inztrument Analog j
Channel 182 -]
Coupling fo AC (T DC

Bandwidth [ 22 kHz -]
Pre Fitter oif =]
Ch1 Input Bial -]
Chi mped  |200 K -]
Chl Common & Flost ¢ Ground
Chl Range  |&uto =]
Ch2 Input Bial -]
Ch2lmped {200 kK0 =]
Ch2 Common & Flost ¢ Ground
Ch2 Range  |Auto =]
Refimped  [600.000 ¥

Start Cond | Auto -]
Delay 0.0000aa =

Figure 4-10 Analyzer Config panel

The Config panel is used to set up the analog and digital analyzer. The configuration options for the
analog analyzer are described below.

1146.2084.32
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Channel Used to select the active XLR sockets in the bottom right-hand part of
the R&S UPV front panel.
Channel [1a2 -]
Coupling 1
2
Pre Fitter 2=
1=2

If a single-channel measurement is selected (1 or 2), the channel not
being measured is disabled. Disabled inputs are floating; they are
terminated with the set input impedances (300 Q, 600 Q or 200 k).

1
2
1&2
2=1
1=2

1146.2084.32

Only the signal applied at XLR socket 1 is
measured.

Remote-control command:
INPut:CHANnel CHI1

Only the signal applied at XLR socket 2 is
measured.

Remote-control command:
INPut :CHANnel CH2

Both XLR sockets are available for analysis of the
applied signals.

Channel 1 and Channel 2 can have different
settings.

Remote-control command:
INPut :CHANnel CH1And2

Both XLR sockets are available for analysis of the
applied signals.

Here, however, the setting for Channel 1 is also
used for Channel 2.

Remote-control command:
INPut:CHANnel CH2Isl

Both XLR sockets are available for analysis of the
applied signals.

Here, however, the setting for Channel 1 is also
used for Channel 2.

Remote-control command:
INPut:CHANnel CH1Is2
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R&S UPV

Coupling

1146.2084.32

Used to select the input coupling.

AC or DC coupling can be selected. The coupling can be selected
separately for both channels if "Channel 1&2" is set.

If AC coupling is selected, the R&S UPV has a limit frequency (-3 dB)
of approx. 2 Hz. DC coupling should be selected if input voltages with
very low-frequency signal components are to be measured.

Coupling

AC

DC

@~ AC  DC ||

The DC component of the measurement signal is
removed at the input using a high-pass filter and
therefore cannot affect the measurement result.
If the "DC" measurement function is selected,
measurements are always performed with DC
coupling, even if AC coupling is selected.

Remote-control command:
INPut:COUPling AC

Measurement signals up to 0 Hz are recorded and
taken into consideration in the measurement results
of RMS, RMS Selective, Peak, Quasi Peak, DC,
FFT and Waveform.

Caution:

If the input signal contains a large DC component,
this results in a reduced dynamic response for the
AC component since the measuring range of the
input amplifier is based on the overall signal.

Remote-control command:
INPut:COUPling DC
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Bandwidth

1146.2084.32

4 different analyzer bandwidths are available; the selected bandwidth
determines the upper frequency limit for the measurement signal.

Banddwicth

Fre Fitter

Chl Imput

Zhl Imped

22 kHz

40 kHz

80 kHz

250 kHz

230 kHz

22 kHz |

40 kHz
80 kHz

The maximum signal frequency is 22 kHz. The
signal is sampled at 48 kHz.

Remote-control command:
INPut :BANDwidth:MODE B22

The maximum signal frequency is 40 kHz. The
signal is sampled at 96 kHz.

Remote-control command:
INPut :BANDwidth:MODE B40

The maximum signal frequency is 80 kHz. The
signal is sampled at 192 kHz.

Remote-control command:
INPut :BANDwidth:MODE B8O

The maximum signal frequency is 250 kHz. The
signal is sampled at 768 kHz.

Remote-control command:
INPut :BANDwidth:MODE B250
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Pre Filter

Ch1 Input
(Ch2 Input)

1146.2084.32

The selected prefilter affects all measurement functions. This means
that prefiltering is possible without having to select the required filter
for every single measurement function.

3l

The description or characteristic of the various filters is found in
section "Filters" on page 4.240.

Remote-control comand:
INPut:FILTer

Used to select the signal source for Channel 1.

If both channels have the same settings (2 = 1 or 1 = 2), only the text
"Input" appears to the left of the selection field.

If Channel 1 & 2 is selected, the fields "Ch2 Input" to "Ch2 Range"
also appear in which settings different to those for Channel 1 can be
made for Channel 2.

Chllnput | Bal -]
Chi Imped Bal
zen Chi

Chl Comtman Sen Ch2

Bal Balanced = Balanced-to-ground measurement
inputs.

Unbalanced DUTs can be connected using
XLR/BNC adapters (UPL-Z1 option).

Remote-control command:
INPut[1]|2:TYPE BALanced

Gen Ch1 Internal connection of analyzer channel 1 to
generator output 1. The analyzer input impedance is
200 kQ.

Remote-control command:

INPut[1l]|2:TYPE GEN1

Gen Ch2 Internal connection of analyzer channel 1 to
generator output 2. The analyzer input impedance is
200 kQ.

Remote-control command:
INPut[1l] |2:TYPE GEN2
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XLR connector, C
female AC/DC IAlC
2 3 @ @ I l
)| |I| Balanced
300/600 Q | input amplifier
\ ~ 120 pF 100 kQ
3 D) P s , I
AC/DC Cac
1)
Y
Float/Ground L

Figure 4-11 Balanced analyzer input

The two analyzer inputs can be connected to the XLR sockets to allow external signals to be measured.
They can, however, also be freely connected to the outputs of the internal R&S UPV generator, as
shown in the diagram below (the ground symbol represents the floating generator ground, and the earth
symbol represents the analyzer and housing ground):

Generator Chl Analyzer Chl
Output Input
1
Ri
[ | o sl

®

AN L |
Rout
UPV

Rout
\Jj [ | O $2 A2 |

® ©

R,
I
Generator Ch2 Analyzer Ch2
Output Input

Figure 4-12 Possible connections for analyzer inputs

The sources labelled G1 and G2 represent generators 1 and 2 if the R&S UPV-B3 option (Second
Generator) is installed. S1 and S2 represent the input selectors of the two analyzer inputs. They are
used to switch the analyzer to an external signal or to set up an internal connection to the R&S UPV
generator. R, represents the generator output resistors and R; represents the analyzer input resistors.
The circles labelled A1 and A2 symbolize the R&S UPV analyzers.
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Ch1 Imped
(Ch2 Imped)

1146.2084.32

Used to select the input impedance; can only be selected if Input is set
to "Bal".

If both channels have the same settings (2 = 1 or 1 = 2), only the text
"Impedance" appears to the left of the selection field.

Chi Imped | 200 K -]

300 0
GO0 0

With impedances of 300 Q and 600 Q, only voltages up to 25V can
be applied (this applies to both DC and AC coupling because the low
input impedances are located upstream of the coupling capacitors). In
the case of voltages > 25V, the input is protected against overloading:
The input impedance is switched to 200 kQ and the generator output
is disabled (see Chapter 3 Manual Operation, Rapid Deactivation of
the Outputs). The "OVLD" LEDs on the front panel of the R&S UPV
(immediately next to the generator outputs and analyzer inputs)
indicate the status.

Chl Comiman

300 Q The input impedance is 300 Q.

Remote-control command:
INPut[1l]|2:IMPedance R300

600 Q The input impedance is 600 Q.

Remote-control command:
INPut[1l] |2:IMPedance R600

200 kQ The input impedance is 200 kQ.

Remote-control command:
INPut[1l]]|2:IMPedance R200K
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Ch1 Common
(Ch2 Common)

1146.2084.32

Potential reference of Pin 1 of the XLR inputs; can only be selected if
Input is set to "Bal".

"Float" must always be set if the analyzer inputs are disabled or
connected to the internal generator.

If both channels have the same settings (2 = 1 or 1 = 2), only the text
"Common" appears to the left of the selection field.

Chi Common { Flost % Gnd ||

Float The connection between XLR Pin 1 and instrument
ground is interrupted by means of a tripped contact.
The permissible voltage to EN 61010-1 is 30 V AC
or 70 V DC with respect to the instrument housing.

Remote-control command:
INPut[1l]|2:COMMon FLOat

Ground XLR Pin 1 is connected to the instrument ground
(PE conductor).
The ground reference is cancelled if the analyzer is
later switched to the internal generator or the set
balanced channel is disabled.

Important:
Measurement potential reference only; not a safety
connection to VDE 0411!

Note:

If an XLR/BNC adapter (UPL-Z1) is used, XLR Pins
1 and 3 are connected by means of the adapter.
Float/Ground switching therefore allows the potential
reference of the BNC outer conductor to be selected
(see also Figure 4-13).

Warning:

If dangerous contact voltages U,,s > 30 V are to be
measured, the user must ensure that the outer
conductor of the used BNC/XLR adapter is safely
connected to protective earth.

Remote-control command:
INPut[1l]|2:COMMon GROund
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If the signal is to be supplied via unbalanced analyzer inputs, it is advisable to use the XLR/BNC
adapter R&S UPL-Z1. The internal connection of this adapter is shown in the illustration below.

BNC connector,
female

XLR connector, male

2
3 Analyzer
XLR input, female
LI
1
Outer conductor, insulated from housing Housing

Figure 4-13 XLR/BNC adapter UPL-Z1

Ch1 Range
(Ch2 Range)

1146.2084.32

The possibility of selecting the measuring range allows optimum
adaptation to a voltage range required for a specific measurement
task. When the selection window is opened, the user can toggle
between 3 modes.

If both channels have the same settings (2 = 1 or 1 = 2), only the text
"Range" appears to the left of the selection field.

Chl Range Auta j

——
Fizx

Ch2 Imped Loswer

If the Fix or Lower mode is selected, the set nominal range value
appears in the next field where a new range can be set by opening the
selection window.

Chl Range

I 30.0% REMS "l

Remote-control command:
SENSe[1] :VOLTage:RANGe[1] |2:VALue <n> [V]

Auto Automatic measuring range selection. The optimum
range is set separately for each channel; this also
applies to the channel settings "2 = 1" or "1 = 2".

Remote-control command:
SENSe[1l] :VOLTage:RANGe[1l] |2:MODE AUTO
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Fix

Lower

The set measuring range is fixed.

Note:

Switching from Auto to Fix causes the range
currently valid for the channel to be adopted. If
Channel is set to "2 = 1" or "1 = 2", the less sensitive
range is adopted by Channel 1 and 2.

Remote-control command:
SENSe[1] :VOLTage:RANGe[1l] |2:MODE FIX

The set measuring range is fixed as the lowest
range; in the case of overranging, this range is
automatically substituted by higher ranges.

Remote-control command:
SENSe[1] :VOLTage:RANGe[1] |2:MODE LOWER

If Channel 1 & 2 is selected, the fields "Ch2 Input" to "Ch2 Range" appear after this parameter block. In
these fields, settings different to those for Channel 1 can be made for Channel 2.

The ranges are graduated in steps of 5 dB from 18 mV to 100 V and allow optimum dynamic response
when measuring non-linear distortion. If "Auto" (automatic range selection) is set, overranging or
underranging of the limits in a current measuring range causes the instrument to switch to the next step.
This is also the case for the "Lower" range setting; here, however, the instrument only goes down to the

selected range limit.

The range values are RMS values for sinewaves or other signal shapes up to a crest factor of \/E .

With the DC measurement function, the ranges are graduated in 10 dB steps from 100 mV to 100 V.
Selecting a different range causes internal setting of the next least sensitive, valid range.

1146.2084.32
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Ref Imped

Start Cond

Delay

1146.2084.32

Reference value for impedance.

Ref Imped IEIIIIII.EIIIIIIIEI 3: 0 |

Reference impedance for the indicated power in the units dBm, W,
A%W, AW, P/Pr and %P/Pr.

The power is calculated using the following formula:

U2
"R

P

where U is the measured voltage and R is the set reference
impedance. The indicated power is only correct if the reference
impedance is identical to the resistance of the DUT.

Remote-control command:
SENSe [1] : POWer:REFerence:RESistance <nu>

Indicates the event which triggers a measurement.

Start Cond Ao j ‘

Depending on the selected "Start Cond", measurement begins either
immediately (Auto) or only if the desired trigger condition has been
satisfied. Details see section "Start Conditions" on page 4.141.

Delay for Start Cond.

Delay |n.nunnnn 3: 5 ||

A delay can be entered if "Auto" is selected as the Start Cond. Details
see section "Start Conditions" on page 4.141.
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Configuring the Digital Analyzer

Digital Analyzer Configuration Panel

The configuration panel is used to set up the analog and digital analyzer.
The configuration options for the digital analyzer are described below.

Meas Mode Meas Mode specifies what is to be measured at the digital interfaces.
With digital audio interfaces, there are basically two signal types which
have to be measured, i.e. the interface signal and the encoded audio
signal itself.

Apart from the encoded audio signal (Audio Data), the R&S UPV can
also measure various noise signals (impairments) at the interface:
Shifting of the signal edges (jitter) or superimposition of a common-
mode voltage on the balanced digital lines (common mode). The
internal analog analyzer is used for measuring such signals.

Meas Mode | Audio Data =]

Bopcho Crata

Jitter Phaze
Commoninpt

Audio Data The data content of the selected digital audio input is
extracted from the digital audio signal and analyzed.

BT ol ]l The Analyzer Config panel contains the selection

fields relevant for this Meas Mode.

nstrument | Dagial =
Meas Mode ..'-u-h-f.r--ar:a __v_” Remote-control command:

|| SENSe:DIGital:MMODe ADATa
Sample Frq |48 kHz =]
Fre Fiter 10r1 ﬂ
Avdio Bits 24 _
Input {Bal (MLR) -l
StartCond  [&uto =]
Deelay 0.00000 s
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R&S UPV

Jitter/Phase

J=Ioix

Irsstrument
Meas Mode
Jitter Rarl
Sampls Frg
Bancwidth
Pre Filber

Avcio Bits

Start Cond

|
[ttecrace Rl
{Ref PLL -] _
|48 kHiz -

| 60 kHz -]
|sater wid Bl
{2‘4—
1Bm|xU% :j
o =

0.00000 5

1146.2084.32

Measurement of jitter signals at the digital audio
inputs.

Measurement of a frame phase offset of the digital
audio signal between the front input and AUX input.

The digital interface signal has analog parameters
on which, for example, noise or other interference
signals can be superimposed — this interference is
also noticeable as shifting of the signal edges. When
this effect (known as "jitter") exceeds a certain
magnitude, it becomes impossible to decode or
regenerate the audio signal correctly. Here, the
decoders used in practice often behave differently
which means that it may be advisable to perform
measurements across the entire range of jitter
compatibility, for example.

The value of the jitter and delay fault is normally
given in Ul (Unit Interval). One Ul is defined as the
smallest pulse width of the digital audio signal (eye
width) and does not depend on the selected
sampling rate. One Ul corresponds to the clock
period with which the digital signal is clocked
("biphase clock"). With digital audio signals, one Ul
corresponds to 128" of the sampling period; at

48 kHz, one Ul is 163 ns.

If several digitally encoded signals are merged
(common practice in, for example, studio
engineering), the phase position of the frames in the
digital audio signals (i.e. the components which
contain the sample value of the left and right-hand
channel) plays a significant role. Using the

R&S UPV, this shift can be measured as the phase
between the digital input (on the front panel) and the
reference channel (AUX input on the rear panel).

Remote-control command:
SENSe:DIGital :MMODe JPHase
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Common/Input

Measurement of the common signal at the digital
BAL input.

=|E£| The DIGITAL INPUT amplitude can be measured at

Meas Mode

nstrument | Diital -]

the BAL or UNBAL input.

4

As is customary in analog technology, balanced

Sample Frq |49 iHz

cables are also used for digital audio signal links.
Here, interference (e.g. from ground loops) occurs

Bandwidth | 80 kHz

as common-mode voltage at the interfaces.

Ll e 1

Pre Fiter ot

Remote-control command:
Audio Baz 124 SENSe:DIGital:MMODe CINPut
It {Bal (ALR)

‘Start Cond {Auto

Delay 1&00000 5

LaiLe

Channel

1146.2084.32

Used to set the active measurement channel in the Meas Mode
"Audio Data".

Used to select the audio data for the left-hand channel (Ch1), right-
hand channel (Ch2) or both channels.

Meas Mode | Aucko Data |

Channel 1 -

2
Bttty

If a single-channel measurement is selected (Ch1 or Ch2), the data
content of the other channel is not taken into consideration.

1 Only the signal on the left-hand channel is
measured.

Remote-control command:
INPut:CHANnel CHI1

2 Only the signal on the right-hand channel is

measured.

Remote-control command:
INPut :CHANnel CH2

Both Both channels are measured (stereo).

Remote-control command:
INPut :CHANnel BOTH
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Jitter Ref

1146.2084.32

Used to select the jitter reference clock (only available for jitter
measurement).

If jitter is to be measured, a reference clock must be available. The
internal oscillator (generator clock) can be used for this purpose.
Alternatively, a reference PLL (Phase Locked Loop) can also be used
if the DUT is not synchronized to the generator of the R&S UPV. The
PLL has a lower limit frequency for the obtained jitter signal; if the
frequency drops below this limit, the PLL changes with the jitter signal.
The clock rate of the jitter reference must be the same as the clock
rate of the digital audio signal at the input. The clock of the digital
audio generator or the clock obtained from the jitter reference PLL of
the analyzer is provided for this purpose.

Meas Mods IJmer:‘F'hase j

Jitter Ret | Ret PLL -
Irternal Clock

Internal CLK The internal clock generator is used for the jitter
reference. It is always best to use this setting if the
digital audio signal to be measured is supplied by
the digital audio generator of the R&S UPV and this
generator is running at the internal clock rate.

In this case, no lower limit frequency has to be taken
into consideration for the jitter measurement.

Remote-control command:
SENSe:DIGital:JITTer:REFerence
INTClock

Ref PLL The reference signal is the clock signal obtained
from the digital audio input signal using the jitter
reference PLL.

The lower limit frequency of this PLL must be taken
into consideration for the jitter measurement; if the
frequency drops below this limit, the reference signal
changes with the jitter signal and a low jitter value is
measured.

The limit frequency of the jitter reference PLL is
approx. 500 Hz.

Remote-control command:
SENSe:DIGital:JITTer:REFerence REFP11
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Sample Frequency

1146.2084.32

Used to set the clock rate of the digital audio signal for the analyzer.
The sample frequency setting is used as a reference for all audio data
frequency measurements.

Sample Frg | 46 kHz -

32 kHz

441 kHz

882 kHx

96 kHz

176 4 kHzZ

192 kHz

W alue

If the entered frequency does not correspond to the applied frequency,
all filters and frequency measurements are shifted accordingly with
respect to frequency.

When jitter measurements are performed and the jitter-reduced digital
audio signal is output at the AUX output (reclock function), this
parameter is used to select the correct range for the reference PLL.
Value range for numeric entries:

30 kHz to 200 kHz

Standard sampling frequencies can be set directly in the selection
field.

Synchronization ranges for the jitter reference PLL:

30 kHz to 64 kHz (base rate range)

65 kHz to 128 kHz (high rate range)

129 kHz to 200 kHz (extended rate range)

32 kHz Standard sampling rate 32 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F32

441 kHz Standard sampling rate 44.1 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F44

48 kHz Standard sampling rate 48 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F48

88.2 kHz Standard sampling rate 88.2 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F88

96 kHz Standard sampling rate 96 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F96
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176.4 kHz Standard sampling rate 176.4 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F176

192 kHz Standard sampling rate 192 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F192

Value: Variable entry for sampling rate
Remote-control command:

INPut:SAMPle:FREQuency:MODE VALue

Bandwidth With impairment analysis, jitter and common signals are measured up
to this bandwidth setting.

Bandwidth | 40 kHz |
22 kHz

40 kHz

B0 kHz
250 kHz

22 kHz Analog analyzer bandwidth 22 kHz

Remote-control command:
INPut :BANDwidth:MODE B22

40 kHz Analog analyzer bandwidth 40 kHz

Remote-control command:
INPut : BANDwidth :MODE B40

80 kHz Analog analyzer bandwidth 80 kHz

Remote-control command:
INPut : BANDwidth :MODE B80

250 kHz Analog analyzer bandwidth 250 kHz

Remote-control command:
INPut :BANDwidth:MODE B250
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Pre Filter

Audio Bits

Input

1146.2084.32

The selected prefilter affects all measurement functions. This means
that prefiltering is possible without having to select the required filter
for every single measurement function.

prerner [N - |

The description or characteristic of the various filters is found in
section “Filters" on page 4.240.

Remote-control command:
INPut:FILTer

Wordwidth used by the digital audio analyzer in the Meas Mode
"Audio Data".

Value range: 8 to 24

If the wordwidth is reduced, the values of the audio samples are
trimmed down to the specified wordwidth. Reduced wordwidth results
in a corresponding reduction in dynamic response.

Ao Bits |20

Remote-control command:
INPut :AUDiobits <n>

Used to select the input interface for the digital audio analyzer:

In the Meas Mode "Common/Input" (R&S UPV-B22 option), the
common-mode signal is always measured at the XLR socket (BAL)
regardless of which digital input is selected.

The "DIG INP AMP" measurement is performed at the selected input
(BAL or UNBAL).

The Common/Input measurement is not possible for the optical input
or if "Intern" is selected.

et [Bal o) =]
Linbeal (BRC)
Optical
tintern
Bal (XLR) Balanced digital audio input (XLR).

Remote-control command:
INPut:TYPE BALanced

Unbal (BNC) Unbalanced digital audio input (BNC).

Remote-control command:
INPut:TYPE UNBalanced
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Start Cond

Delay

1146.2084.32

Optical Optical digital audio input (TOSLINK).

Remote-control command:
INPut:TYPE OPTical

Intern Internal at digital audio generator output.
Loop measurement possible without connected
cable.
Remote-control command:

INPut:TYPE INTern

Indicates the event which triggers a measurement.

StartCond  |Auto -|

Detay { 000000 5

Depending on the "Start Cond" selected, the measurement starts
either immediately (Auto) or only once the required trigger condition is
met. For details, see section "Start Conditions" on page 4.141.

Delay for Start Cond.

Delay [0.00000 s ‘

The "Delay" setting determines the time which must elapse between
the above-mentioned events and restarting of the measurement so
that, for example, a DUT has sufficient time to settle.

You can enter a delay for menu item Start Cond "Auto". For details,
see section "Start Conditions" on page 4.141.
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Configuring the I’S Analyzer

I’S Analyzer Configuration Panel

The Analyzer Config panel enables you to enter settings for the analog or digital analyzer.
The configuration options for the 1°S analyzer are described below.

Channel

1146.2084.32

Used to set the currently active measurement channel.
Used to select the audio data for the left channel (Ch1), right channel
(Ch2) or both channels.

Channel I 1 j
1

2
Bath

If a single-channel measurement is selected (Ch1 or Ch2), the data
content of the other channel is not taken into consideration.
1 Only the signal on the left channel is measured.

Remote-control command:
INPut:CHANnel CHI1

2 Only the signal on the right channel is measured.

Remote-control command:
INPut : CHANnel CH2

Both Both channels are measured (stereo).

Remote-control command:
INPut :CHANnel BOTH
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Word Length Word length of a data frame for each channel.

Value range: 16, 24, 32

wiard Length | 16 kit |
16 bit
24 bit
32 bit
16 bit Word length 16 bits

Remote-control command:
INPut :AUDiobits W16

24 bit Word length 24 bits

Remote-control command:
INPut :AUDiobits W24

32 bit Word length 32 bits

Remote-control command:
INPut :AUDiobits W32
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Sample Frequency

1146.2084.32

Used to set the sampling frequency.

The sampling frequency corresponds to the frequency of the FSYNC
signal. All frequency information of generated audio data is with
reference to this setting.

Sample Freq I g kHz j
i

11.025 kHz
16 kHz
22.05 kHz
32 kHz
44.1 kHz
43 kHz —

|88.2 kHz

| 96 kHz |
1764 kHz |

If the selected frequency does not correspond to the applied
frequency, all filters and frequency measurements are shifted
accordingly with respect to frequency.

Value range for numeric entry:
6.75 kHz to 410 kHz

Standard sampling frequencies can be set directly in the selection
field.
8 kHz Standard sampling rate 8 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE FO08

11.025 kHz Standard sampling rate 11.025 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F11

16 kHz Standard sampling rate 16 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F16

22.05 kHz Standard sampling rate 22.05 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F22

32 kHz Standard sampling rate 32 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F32
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441 kHz Standard sampling rate 44.1 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F44

48 kHz Standard sampling rate 48 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F48

88.2 kHz Standard sampling rate 88.2 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F88

96 kHz Standard sampling rate 96 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F96

176.4 kHz Standard sampling rate 176.4 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F176

192 kHz Standard sampling rate 192 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F192

384 kHz Standard sampling rate 384 kHz

Remote-control command:
INPut:SAMPle:FREQuency:MODE F384

Value: Variable sampling rate entry
Remote-control command:

INPut:SAMPle:FREQuency:MODE
VALINPut:SAMPle:FREQuency <nu>
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Pre Filter The selected prefilter affects all measurement functions. This means
that prefiltering is possible without having to select the required filter
for every single measurement function.
Pre Fitter Off -
Off Used to deactivate the prefilter.
Remote-control command:
INPut:FILTer OFF
A description and the characteristics of the various
filters are given in the filter description in the
Analyzer Function panel.
Input Used to select the data source for the I°S audio analyzer:
input D-Sub -
Audio Bits D-Sub
Irterr
D-Sub The D-Sub connector at the rear of the instrument is
selected as the input.
Remote-control command:
INPut:INPut DSUB
Intern The internal generator is selected as the input.
A loop measurement can be performed without a
connected cable being required (loopback test).
Remote-control command:
INPut:INPut INT
Audio Bits Word width of audio data that is analyzed.

1146.2084.32

If the word width is reduced, the values of the audio samples are
rounded off to the specified word length. A reduced word length leads
to a reduction in the dynamic range.

Value range: 8 ... "Word Length"

Ao Bits |24

Remote-control command:
INPut:AUDiobits <n>
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Format

Selection of the I°S analyzer format.

Format

Standard 12S

User-
definable

Fsync Slope Polarity of the

Standard 125

|

Standard 125

Uzer Definakble

The I°S analyzer receives in the standard I°S format.
The following format-influencing parameters are
assigned a fixed default:

Fsync Slope
Word Offset

Left(1) = Falling
-1

Remote-control command:
INPut:FORMat SI2S

The I°S analyzer receives in 1°S-like format. The
following format-influencing parameters are
additionally available:

Fsync Slope
Word Offset

Remote-control command:
INPut:FORMat USER

Fsync signal.

Faync Slope
vyord Offset

Left (1) =
Falling

Left (1) =
Rising

1146.2084.32

Left (1) = Faling ]
Left (1) = Falling
Left (1) = Rizing

At a Word Offset of 0, a falling edge of the signal
marks the beginning of the left data word (channel 1).

Remote-control command:
INPut:FSLope LFTF

At a Word Offset of 0, a rising edge of the signal
marks the beginning of the left data word (channel 1).

Remote-control command:
INPut:FSLope LFTR
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Word Offset By using Word Offset, you can set the number of the SCK cycles by
which the Fsync signal is analyzed with delay with respect to the audio
data.

Value range: -"Word Length"... 0 ... +"Word Length"-1

wiord Otfset [

Remote-control command:
INPut :WRDOffset <n>

Timing Diagrams

A number of configuration examples are shown in the timing diagrams below which illustrate the effect
of some parameters.

Standard 12S

(Word Offset = -1)
(Fsync Slope = Left (1)=Falling)

Word Offset
<—

sok LML L LIPS

Fswe 77\ /77777777 7777777 T77 7777727 777777777777

{C
DATA / MSB X X X X 7 XLSB\ MSB
2 P
Word n-1 ! Word n | Word n+1
Sample r-1 \ Sample | ‘ Sample r
Right Channel | Left Channel | Right Channel
| Audio Bits |
< >

\
| Word Length

\
\
\
\
\
\
\
>

A

User-Definable

Word Offset = 1
Fsync Slope = Left (1)=Rising

Word Offset
| E—

S5 S
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\
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N
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\
\
\
\
\
\
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Word Length
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Interface Assignment

I°S connector (25-contact D-Sub connector)

GND GND GND GND GND GND

GND |GND | GND | GND|GND |GND |GND
1 000 0006000000 13
14 ® 606 606 0 06 60 006 06000 25
RX_SCK +3.3V TX_MCLK
RX_FSYNC +5V TX_SCK
RX_DATA TX_DATA
TX_FSYNC
Pin Signal ol:t’;l:‘tt((l())) Data direction
1 GND Ground connection
2 GND Ground connection
3 GND Ground connection
4 GND Ground connection
5 GND Ground connection
6 GND Ground connection
7 GND Ground connection
8 GND Ground connection
9 GND Ground connection
10 GND Ground connection
11 GND Ground connection
12 GND Ground connection
13 GND Ground connection
14 not connected
15 RX_SCK | Serial Clock Analyzer
16 RX_FSYNC | Frame Sync Analyzer
17 RX_DATA | Serial Data Analyzer
18 not connected
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Pin Signal Ol:t’;:ltt ((I())) Data direction
19 +3.3 V (500 mA) (0] Power Supply
20 +5V (500 mA) (0] Power Supply
21 not connected
22 TX_DATA (0] Serial Data Generator
23 TX_FSYNC (0] Frame Sync Generator
24 TX_SCK (6] Serial Clock Generator
05 TX MCLK o Master Clock Output
— Generator
TX CLK IN (BNC connector)
Pin Signal Ol:t':)l:t ((Iz)) Data direction
1 GND Ground connection
5 TX CLK Master Clock Input
— Generator
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Starting Measurements

In manual operating mode, measurements are started (and also stopped) using the keys "START",
"SINGLE" and "STOP/CONT" in the "CONTROL" panel. The effect of these keys depends on whether
or not the sweep system is active:

e The measurement system can only be directly controlled using the keys if the sweep system is
inactive.

e If, however, the sweep system is active, the measurement system is controlled by the sweep
system and the keys are used to control the sweep system.

Overview of the Measurement System

The following information refers to a deactivated sweep system, i.e. a sweep is not activated in either
the generator or the analyzer.

A measurement, in a narrower sense, is the one-off or continuous recording of measurement values
for all activated measurement types. It can take the form of a single measurement value or a data set
(sample in the time domain, spectral lines in the frequency domain).

The one-off recording of measurement values is referred to as a single measurement (see section
"Single measurement” on page 4.139 and continuous recording as a continuous measurement (see
section "Continuous measurement” on page 4.138.

The measurement system is controlled
e explicitly using the control keys START (Ctrl F5), SINGLE (Ctrl F6) and STOP/CONT (Ctrl F7).

e implicitly by means of "termination events". These are events (user entries) which invalidate the
measurement currently being performed, i.e. changes in the generator, analyzer or filter bank.
Following a termination event, the current measurement is restarted automatically. This ensures
that the displayed measurement data is not corrupted by internal switching operations.

Activating and Deactivating Measurement Types

With the R&S UPV it is possible to record up to 8 different measurement values simultaneously and
display them numerically and/or graphically. These measurement values are

e selected measurement function for channel 1 and 2

e level monitor (RMS or DC downstream of the prefilter) for channel 1 and 2

e input monitor (peak measurement upstream of the prefilter) for channel 1 and 2

e frequency on channel 1; frequency, phase or group delay on channel 2

It is also possible to record a large number of data sets which can also be displayed numerically and/or
graphically:

e Post FFT and/or bargraph for channel 1 and 2 with distortion measurements; FFT as measurement
function

e FFT Monitor (4 k FFT) for channel 1 and 2

e Waveform (display of the measurement signal in the time domain) for channel 1 and 2
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Although the measurement types mentioned above are performed simultaneously and therefore affect
each other only slightly with respect to time, it is only possible to display the results of these
measurements in sequence. It is therefore recommended to deactivate any measurement types that are
not required in order to reduce the total measurement time:

e Switching over to single-channel measurement (in the "Analyzer Config" panel) stops the other
measurement channel from being measured and displayed.

e

e Deactivating individual measurement types (in the "Analyzer Function" panel) stops measurement
results which are not required from being recorded and displayed.

=P

Function |t Rd|
Lewel Monitar IOff j
Input kanitar -
FregPhaze IOff j
FFT Monitor [

Wavetarm I

Post FFT r

| (with distortion measurements)

All activated measurement types are measured in each (single) measurement. The measurement is not
regarded as having been completed until all of the desired results (possibly also with settling) are
available. Only then can the sweep be stepped or a triggered measurement result be retrieved by the
remote control station. Consequently, the slowest measurement type determines the measurement
speed of the entire instrument.
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States of the Measurement System

The states of the measurement system are displayed above the softkeys (channel 1 above the 5
softkey and channel 2 above the 6" softkey). The current state is also indicated by the two LEDs above
the START and SINGLE key.

Anlrl Conk Anlr2 Conk Gen Running Sweep OFF

The following states are possible:

Off Channel is deactivated; measurement values are not recorded on this channel.
Single Single measurement is being performed.

Cont Continuous measurement is being performed.

Terminated (Single) measurement has been terminated.

Stopped Measurement has been terminated; continuous measurement has been stopped.

The state of a current measurement (e.g. "Rang") or of the terminated measurement (e.g. "Over" if no
measurement result is available due to "OVERRANGE") is also indicated.

More detailed information on these status displays can be found in chapter 3, "Overview of Status
Messages”".

SINGLE or
SINGLE or Abort Abort SINGLE or Abort
STOP/CONT
STOPPED e~————————SNGL RUNNING —————>{ TERMINATED |
START SINGLE
STOP/CONT,

— CONT RUNNING |

Abort
START, STOP/CONT START START, STOP/CONT

Continuous measurement

This is the standard operating mode of the measurement system and is set each time the R&S UPV is
switched on. With continuous measurement, only the START LED lights up. The R&S UPV measures
all activated measurement types continuously until one of the following events occurs:

— Pressing the START key stops the current measurement immediately,
START resets the MIN/MAX indicator, the MIN/MAX values and the limit
violations of the measurement display, and causes the continuous
D measurement to be restarted.
Remote-control command:

INIT:CONT ON

— Pressing the SINGLE key switches the instrument to single

SINGL measurement mode. Each measurement type first completes the
measurement that has already been started; when all measurement
types have been completed, the measurement system is in the "Term"
(terminated) state. Continuous measurement can be reactivated by
pressing the START or STOP/CONT key.
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Remote-control command:
INIT:CONT OFF
STOP Pressing the STOP/CONT key stops the current measurement
CONT immediately and causes the measurement system to enter the "Stop"
state. Continuous measurement can be reactivated using the START

D key or by pressing the STOP/CONT key again.
Remote-control command: -
Termination event ... stops the current measurement immediately and causes the

continuous measurement to be restarted (see section "Overview of the
Measurement System" on page 4.136).

Single measurement

Each measurement type is performed once only; the measurement system then assumes the "Term"
(terminated) state. The measurement does not necessarily have to produce a real result: if an error
occurs during the measurement, the measurement result is classed as invalid. "----" appears in the
associated measurement window instead of the measurement value; a NAN value ("not a number",
9.97e37) is read out by the remote-control station.

Each single measurement must be triggered again by pressing the SINGLE key or by means of a
termination event. The START LED and SINGLE LED light up in the case of a single measurement.
The control keys have the following function while a single measurement is being performed:

Pressing the START key stops the current single measurement
immediately, resets the MIN/MAX indicator, the MIN/MAX values and
the limit violations of the measurement display, and causes continuous

[
START
D measurement to be started.
Remote-control command:

INIT:CONT ON

Pressing the SINGLE key stops the current measurement immediately
SINGLE and causes the single measurement to be restarted.

Remote-control command:
INIT:CONT OFF

Pressing the STOP/CONT key stops the current measurement
immediately and causes the measurement system to enter the "Stop"
state. The single measurement is reactivated by pressing the SINGLE
key.

Oz 0O

Remote-control command: -

Termination event ... stops the current measurement immediately and causes the single
measurement to be restarted (see section "Overview of the
Measurement System" on page 4.136).
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Terminated measurement

The measurement system only assumes this state when a single measurement is terminated. No
further measurements are performed; the measurement values and data sets are frozen until the next
measurement is started. Measurement values should only be read out via the remote-control station
when the system is in this state. None of the LEDs light up when a measurement has been terminated.
The control keys have the following function:

Pressing the START key resets the MIN/MAX indicator, the MIN/MAX
values and the limit violations of the measurement display, and causes
continuous measurement to be started.

Remote-control command:
INIT:CONT ON

Oy

Pressing the SINGLE key causes a single measurement to be started.

A
SINGLE Remote-control command:
INIT:CONT OFF
STOP Pressing the STOP/CONT key causes continuous measurement to be
started.
CONT
D Remote-control command: -
Termination event ... causes a single measurement to be started (see section "Overview of

the Measurement System" on page 4.136).

Stopped measurement

The measurement system only assumes this state when the STOP/CONT key is pressed while a
measurement is being performed. No currently valid measurement values or data sets are available.
Measurement values should not be read out via the remote-control station when the system is in this
state. The control keys have the same function as for a terminated measurement (see "Terminated
measurement”).
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Start Conditions

The Analyzer Config panel is used to define which conditions trigger a measurement to be started.

Start Cond Indicates the event that triggers a measurement.

Start Cond

Auto -] ‘

Depending on the "Start Cond" selected, the measurement starts
either immediately (Auto) or only once the required trigger condition is

met.

Operating principle

"Start Cond" determines when, how often or the conditions under which measurement values are

recorded.

If the conditions for recording measurement values are met, the measurement value is triggered,
displayed in the measurement result window and stored in a buffer within the R&S UPV. The
measurement value list can be displayed either numerically or graphically.

Auto

1146.2084.32

Continuous measuring mode without trigger
condition.

Values are recorded in the measurement value
buffer only if the frequency sweep for the selective
RMS measurement or any type of generator sweep
is active at the same time.

Pressing the "Single" or "Start" key toggles between
single and continuous measurement if no sweep is
active.

This mode must be switched on to allow the
frequency of the selective RMS measurement or
the generator to be swept. Performing multiple
sweeps at once is not possible.

Remote-control command:
TRIGger:SOURce AUTO
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Delay

1146.2084.32

Delay for Start Cond.

Delay |n.nunnnn 3: 5 ||

You can enter a delay for menu item Start Cond "Auto". It applies
under the following conditions:

e Signal change on the generator (value entry, value change via
rotary knob)

Performance of sweeps

Pressing of Stop/Cont or Start key (continuous measurement)
Pressing of Single key (single measurement)

Change in the Analyzer panels

Change in the Generator panels

Change in the Filter panel

The "Delay" setting determines the time that must elapse between the
above events and restarting of the measurement so that, for example,
a DUT has sufficient time to settle.

Note:

The delay is taken into account only with single measurements, i.e.
when single measurements in the Start Cond "Auto” mode are
triggered by the SINGLE key or continuation of sweep. In the case of
continuous measurement, the delay is taken into account only for the
first measurement after the start. The remaining measurements are
carried out without any delay.

Remote-control command:
TRIGger:DELay <nu>
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Sweep Options

Apart from the measurement system, the R&S UPV also has a comprehensive sweep system. This
sweep system is enabled as a generator sweep system by activating a generator sweep or as an
analyzer sweep system by activating the RMS selection sweep, and then takes control of the
measurement system.

When a sweep system is activated, sweeps are started and also stopped in manual operating mode
using the keys "START", "SINGLE" and "STOP/CONT" in the "CONTROL" panel.

Overview of the Sweep Options

The following information refers to an activated sweep system, i.e. a sweep is activated in either the
generator or the analyzer.

Sweeps are measurement cycles in which the individual measurements are triggered by predefined
generator and analyzer settings. The generator and analyzer sweeps can be defined either by entering
the start value, stop value, spacing and points/step or by specifying a sweep list. Both methods
ultimately define a table of settings (X axis) which is processed when the sweep is started.

A one-off sweep is referred to as a single sweep and a continuously repeated sweep as a continuous
sweep.

The active sweep system is controlled
e explicitly using the control keys START (Ctrl F5), SINGLE (Ctrl F6) and STOP/CONT (Ctrl F7).

e implicitly by means of "termination events". These are events (user entries) which invalidate the
current measurement and, therefore, the current sweep, i.e. changes in the generator, analyzer or
filter bank. Following a termination event, the current sweep is restarted automatically. This ensures
that the recorded data sets are based on the same settings.

It is not possible to control the measurement system if the sweep system is activated. Exception: If a
sweep is terminated, "continuous measurement" is activated by pressing the STOP/CONT key or by
means of a termination event (see section "Terminated sweep" on page 4.147).

The R&S UPV provides a large number of different sweep options. These options are summarized
below:

e Generator sweep system: time-synchronous sweeps (DWELL sweeps), analyzer-synchronous
sweeps (AUTO sweeps) and manual sweeps (MANU sweeps). They can also be 2-dimensional
(provided that more than one sweepable parameter exists for the selected generator function), i.e. 2
generator parameters are varied. This is then referred to as a Z sweep because the Z axis is swept
in addition to the X axis.

e Analyzer sweep system: analyzer-synchronous sweep of the RMS selection frequency.

All sweeps can be performed either as parameter sweeps with constant increment or as list sweeps.
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Activating and Deactivating Sweeps

In the R&S UPV, the desired sweep system is activated/deactivated directly in the associated function
panel:

Sweep Cir E

e generator sweep under "Sweep Ctrl" in the "Generator Function" panel.

e sweep of the tracking filter for the "RMS Selective" measurement function under "Sweep Ctrl" in the
"Analyzer Function" panel.

Only one of the two sweep systems can be active at any one time. If the user activates a sweep while
another sweep is already active, the already active sweep is deactivated and a warning is issued. If an
instrument or function which contains a sweep is activated while another sweep is already active, the
new sweep is deactivated and an appropriate warning is issued.

When a sweep is activated, the measurement system first continues to run in continuous or single-
measurement mode; the sweep system does not assume control of the measurement system until the
sweep is started.

When the active sweep is deactivated, the measurement system switches back to continuous
measurement.

States of the Sweep System

The state of the sweep system is indicated above the 8" softkey. If the sweep system is activated, the
current state is also indicated by the two LEDs above the START and SINGLE key.

anlrl Conk Anlr2 Conk Gen Running Sweep OFf

The following states are possible:

Off Sweep is deactivated; the measurement system is controlled directly by
the user.

Single Single sweep is being performed

Cont Continuous sweep is being performed

Waiting Sweep is waiting for a (re)start; has been reactivated or has been run at
least once as a single sweep.

Stopped Sweep has been stopped; can be continued or restarted.
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Continuous sweep

Continuous sweeps are started with the START key. The sweep state is indicated by "Sweep Cont" and
illuminated START LED. When the sweep reaches the stop value of the X axis or the end of the
X sweep list, it starts again at the start value. This is repeated until one of the following events occurs:

—
START

=]

—
SINGLE

J

STOP
CONT

J

Termination event

Z stop value reached

1146.2084.32

Pressing the START key stops the current sweep immediately, resets
the MIN/MAX indicator, the MIN/MAX values, the limit violations of the
measurement display and sweep traces, and causes the continuous
sweep to be restarted.

Remote-control command:
INIT:CONT ON

Pressing the SINGLE key switches the instrument to single sweep
mode. The remaining points are plotted on the trace and the sweep
system then enters the "Sweep Waiting" state.

The continuous sweep is reactivated by pressing the START key.

Remote-control command:
INIT:CONT OFF

Pressing the STOP/CONT key causes the current measurement to be
completed and then stops the sweep system ("Sweep Stopped" state).
The continuous sweep is reactivated either using the START key
(sweep starts from the beginning) or by pressing the STOP/CONT key
again (sweep continues from the point at which it was stopped).

Remote-control command: -
... stops the current sweep immediately and causes the continuous

sweep to be restarted (see section "Overview of the Sweep Options" on
page 4.143).

The continuous sweep is stopped; the sweep system changes to the
"Sweep Waiting" state (only with 2-dimensional generator sweeps, see
section "Two-Dimensional Sweep" on page 4.89.
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Single sweep

Single sweeps are started by pressing the SINGLE key and are performed once only. When the stop
value (of the X axis) has been reached, the sweep system switches to the "Sweep Waiting" state. With
a 2-dimensional sweep, every new Z point (and the associated sweep over the X axis) must therefore

be retriggered.

The sweep state is indicated by "Sweep Single"; the START LED and SINGLE LED light up.
A current single sweep is interrupted or terminated by the following events:

0]

—
SINGLE
STOP
CONT

Termination event

X stop value reached

1146.2084.32

Pressing the START key stops the current sweep immediately, resets
the MIN/MAX indicator, the MIN/MAX values, the limit violations of the
measurement display and sweep traces, and starts a continuous sweep.

Remote-control command:
INIT:CONT ON

Pressing the SINGLE key stops the current sweep immediately and
causes the single sweep to be restarted.

Remote-control command:
INIT:CONT OFF

Pressing the STOP/CONT key causes the current measurement to be
completed and then stops the sweep system ("Sweep Stopped" state).
The single sweep is reactivated either using the SINGLE key (sweep
starts from the beginning) or by pressing the STOP/CONT key again
(sweep continues from the point at which it was stopped).

Remote-control command: -
... stops the current sweep immediately and causes the single sweep to

be restarted (see section "Overview of the Sweep Options" on page
4.143).

The single sweep is stopped; the sweep system changes to the "Sweep
Waiting" state.

Remote-control command: -
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Terminated sweep

The sweep system only enters this state if a single sweep or a 2-dimensional continuous sweep is
terminated. No further measurements are performed; the measurement values, data sets and sweep
traces are frozen. Sweep traces should only be read out via the remote-control station when the system
is in this state.

The sweep state is indicated by "Sweep Waiting"; none of the LEDs light up.

A terminated single sweep is affected by the following events:

Pressing the START key resets the MIN/MAX indicator, the MIN/MAX
values and the limit violations of the measurement display and sweep
traces, and starts a continuous sweep.

Remote-control command:
INIT:CONT ON

0]

Pressing the SINGLE key causes a single sweep to be restarted.

=
SINGLE Remote-control command:
INIT:CONT OFF
STOP Pressing the STOP/CONT key starts "continuous measurement". The
ingle sweep is reactivated by pressing the SINGLE key.
CONT sind
D Remote-control command: -
Termination event ... starts "continuous measurement" (see section "Overview of the

Sweep Options"” on page 4.143).
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Stopped sweep

The measurement system only assumes this state when the STOP/CONT key is pressed while a
measurement is being performed. Valid measurement values and data sets from the sweep point last
set are available. However, only some of the measurement values of the sweep trace are available.
Sweep traces should not be read out via the remote-control station when the system is in this state.

The sweep state is indicated by "Sweep Stopped"; none of the LEDs light up.
A stopped sweep is affected by the following events:

0]

—
SINGLE
STOP
CONT

Termination event

1146.2084.32

Pressing the START key resets the MIN/MAX indicator, the MIN/MAX
values and the limit violations of the measurement display and sweep
traces, and starts a continuous sweep.

Remote-control command:
INIT:CONT ON

Pressing the SINGLE key causes a single sweep to be restarted.

Remote-control command:
INIT:CONT OFF

Pressing the STOP/CONT key restarts the sweep from the point at
which it was stopped.

Remote-control command: -

... starts "continuous measurement" (see section "Overview of the
Sweep Options"” on page 4.143).
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Several Sweep Traces in One Diagram
Up to 2 traces can be displayed in every sweep window. There are two options for displaying the sweep
traces. These options can be selected in the individual sweep windows:

e Each new sweep cycle deletes the old trace; only one trace (or trace pair) is visible at any one time
(single-scan mode).

Scan f* Single { hiuti

e Each new sweep cycle plots a new trace without deleting the old trace; all recorded traces are
visible (multi-scan mode).

Scan " Single (+ Muli

History |ﬂ

Since only a finite number of traces (i.e. the last 20 traces) can be stored in multi-scan mode, all the
traces only remain visible until rescaling is performed. When rescaling is performed, the graphical
display is deleted and the most recent traces are replotted making the graph easier to read. The
number of traces to be replotted can be set in the "History" entry field.
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Level Measurements

The R&S UPV provides various level measurements which can be used to determine the AC or DC
voltage component of a measurement signal using various methods.

e "RMS" determines the RMS of any given signal using a broadband analysis, optionally with
suppression of a DC component contained in the signal.

e "RMS Selective" determines the RMS of a specific frequency inside or outside a selectable
frequency band (by using a band-pass filter or a band-stop filter). Once again, it is possible to
suppress a DC component contained in the signal.

e "DC" determines the DC component of any given signal.

e "Quasi Peak" determines the peak value of any given signal,the rise and fall of the measurement
value occur with defined time constants.

e "Peak" determines the peak value of any given signal, the measurement value changes with the
peak value without a delay.

The voltage of an analog signal is determined in volts and the amplitude of a digital signal is determined
in FS. According to AES-17, a full-scale digital sinewave signal has a peak value and an RMS of
1.0 FS, i.e. in contrast to the analog signal, the RMS determined for a digital signal is higher by a factor
of v2.

Note:

Level measurement is also possible using the FFT analysis by means of integration via the frequency
lines. If the measurement function FFT is selected, the RMS determined in this way is displayed as the
function measurement value.

The interval during which the level of the measurement signal is monitored can be specified by the user
as the measurement time or the interval time.

With AC measurements, other digital filters or (in the analog analyzer) an analog notch filter can be
looped into the measurement path in addition to the input filter.
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Filter Settings

DC Suppress

1146.2084.32

Used to activate DC suppression (only with RMS measurements in the
digital analyzer).

| DiZ Suppres

With the level measurements "RMS" and "RMS Selective", the user can
decide whether DC levels are to be taken into consideration or

suppressed in the RMS.

This parameter field is not available in the analog analyzer because the
suppression function is already provided by the AC coupling which can

be set up using the hardware.

E

DC suppression deactivated.

The DC component of the measurement signal is
not suppressed ("DC coupling") and is included in
the measurement result.

Remote-control command:
SENSe[1l] :FUNCtion:DCSuppression OFF

DC suppression activated.

The DC component of the measurement signal is
suppressed ("AC coupling"); the measurement
result includes the AC component only.

For DC suppression in the digital analyzer, the DC
level is measured and subtracted from the total
RMS value.

Remote-control command:
SENSe[1] :FUNCtion:DCSuppression ON
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Notch(Gain)

1146.2084.32

Used to activate/deactivate the analog notch filter and select the post-
gain. Only with AC level measurements in the analog analyzer.

MotehiGain) | 12 dB Auto =

ot Fes
0 dB

12 dB Auto

Filter .3|:| B Auto

The second-order analog notch filter can be activated for narrowband
suppression of an unwanted frequency line. If the fundamental is
suppressed with the notch filter, the residual signal can be amplified in
order to increase the dynamic response. Three notch gain levels are
available.

Note:

If frequency components occur outside the analyzer frequency range
(out-of-band signals), the notch gain could cause overloading of the
analyzer. In this case, the notch gain is reduced automatically, which
is indicated by "Auto" in the list items 12 dB and 30 dB.

Off The notch filter is deactivated; no additional
parameter fields are displayed.

Remote-control command:
SENSe[1] :NOTCh OFF

0dB The notch filter is activated; the notch gain is
deactivated. The notch frequency can be selected in
the next parameter field.

Remote-control command:
SENSe[1] :NOTCh DBO

12 dB Auto The notch filter is activated, the notch gain is 12 dB
(is deactivated if out-of-band signals occur). The
notch frequency can be selected in the next
parameter field.

Remote-control command:
SENSe[1] :NOTCh DB12

30 dB Auto The notch filter is activated, the notch gain is 30 dB
(is reduced gradually to 12 or 0 dB if out-of-band
signals occur). The notch frequency can be selected
in the next parameter field.

Remote-control command:
SENSe[1] :NOTCh DB30
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Notch Freq

1146.2084.32

Used to select the center frequency of the notch filter (notch

frequency); only with activated analog notch filter.

Motch Freg | Gen Track j
Filter Walue

Value

Gen Track

The user can enter the notch-filter center frequency

in the next parameter field. If "Value" is selected,
the center frequency last active is displayed.

Match Freg

|1DDDDD Hz

Remote-control command:
SENSe[1] :NOTCh:FREQuency:MODE FIXed
SENSe[1] :NOTCh:FREQuency <nu>

The notch-filter center frequency is adopted from
the generator panel (if possible). If the generator
frequency is changed, the notch frequency also
changes. If an unsuitable generator signal (e.g.
noise) is set, an error message is output and the
center frequency last valid is retained.

Motch Freg zen Track

Note:

If the Low-Distortion Generator option is used,
"Gen Track" should be avoided on account of the
rigid coupling to the generator's nominal frequency,
otherwise measuring inaccuracy resulting from

slight frequency offset could occur.

Remote-control command:

SENSe[1] :NOTCh:FREQuency:MODE GENTrack
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Gain Notch
0dB
-3dB
40 dB
077 1.0 13 f1f

ref

Figure 4-14 Characteristic of analog notch filter
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Filter

1146.2084.32

Used to activate a digital filter in the measurement path. Depending on
the selected level measurement method, up to 3 user-defined filters or
weighting filters can be looped into the measurement path:

e RMS: max. 3 filters

e RMS Selective: max. 1 filter in addition to selection filter
e Peak: max. 3 filters

e Quasi Peak: max. 3 filters

e DC: no filters

e FFT: max. 3 filters

Fiter |ort |
Fiter |ort |
Fiter | oft ||
Frict Setti A Weighting -
Level Monitor | CCIR 2k wid

CCIR urmatd
Input Monitor COTT
FreqPhase C Message

DT Moize HP
FFT Monitor Deemph J 17

Deemph 5015
Wavel

A Deemph 50 'I

The user-defined filters are configured as Filter 01 to 09 in the Filter
panel (see section "User-Definable Filters" on page 4.243) and can
then be used in the analyzer (more than once if required).

The selectable weighting filters are described in section "Weighting
Filters" on page 4.252.

Note:

Irrespective of the digital filters selected here, it is also possible to loop
an additional input filter ("Pre Filter") into the measurement path.
Furthermore, the analog bandwidth can be limited using the
"Bandwidth" parameter field, which has the same effect as an
additional low-pass filter.

Remote-control command:
SENSe[1] :FILTer2 <parameter>
SENSe[1l]:FILTer3 <parameter>

List of <parameter>:

OFF,

UFILl, UFIL2, UFIL3, UFIL4, UFILS5, UFIL6, UFIL7,
UFIL8, UFILO,

AWE, CARM, CCIU, CCIR, CCIT, CMES, DEMP17, DCN,
DEMP5015, DEMP50, DEMP75, IECT, JITT, URUM, WRUM
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RMS Measurement, Broadband

Method used to measure the RMS of an AC voltage, either taking account of or disregarding a
superimposed DC voltage. Any given signal shape can be measured.

Digital operation:

The true RMS value of the signal content is displayed as a full-scale value from 0.0 to 1.0. Depending
on whether "DC Suppress" is activated or deactivated, a superimposed DC component is measured
(deactivated) or suppressed (activated).

Analog operation:
Depending on the selected coupling, a superimposed DC component is measured (DC coupling) or
suppressed (AC coupling).

Remote-control command:
SENSe[1] : FUNCtion RMS

Meas Time Used to select the measurement time for adapting the measurement
speed to the signal shape or (with single-tone signals) to the signal
frequency.

Short measurement times or a high degree of accuracy can be given
priority according to the specific measurement requirements.

With the automatic measurement modes, the measurement time is
adapted to the (measured) signal frequency, provided that a
sufficiently strong AC signal with not too low a frequency (f = 10 Hz) is
available.

Note:

With severely noise-corrupted or distorted signals and multi-tone
signals, the automatic measurement modes (especially "Auto Fast")
may no longer be able to clearly detect the signal period. To prevent
measurement errors, such signals should therefore be measured
using "Gen Track" or (if an external generator is used) using the
"Value" measurement mode.
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Auto Fast

Auto

Where possible, the RMS measurement is
performed over entire AC periods; with high
frequencies, the measurement time is increased so
that the maximum algorithmic error does not exceed
1 %.

With very weak, low-frequency or pure DC signals,
the maximum measurement time is limited to

100 ms (corresponding to 1 period at 10 Hz).

Meaz Time Ao Fast

Recommended for single-tone measurements using
the low-distortion generator or an unknown external
signal source if maximum measurement speed is
desired.

Remote-control command:
SENSe[1] :FUNCtion:APERture:MODE AFASt

Where possible, the RMS measurement is
performed over entire AC periods; with medium or
high frequencies, the measurement time is
increased so that the maximum algorithmic error
does not exceed 0.05 %.

With very weak, low-frequency or pure DC signals,
the maximum measurement time is limited to

200 ms (corresponding to 2 periods at 10 Hz).

Mess Time |

Recommended for single-tone measurements using
the low-distortion generator or an unknown external
signal source if maximum measurement accuracy is
desired.

Remote-control command:
SENSe[1] :FUNCtion:APERture:MODE AUTO
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Value

The RMS measurement is performed over a preset
time which must be entered in the parameter field
below.

Measz Time

0.0a300 E

To prevent errors due to termination of
measurements, the selected measurement time
should be an integer multiple of the period. If the
frequency of the signal to be measured is unknown
or not constant, the selected measurement time
should be as long as possible in order to minimize
such errors.

Recommended for

e AC measurements of a known external signal
source

e measurements of severely noise-corrupted or
distorted signals of unknown frequency

e measurements of noise signals or multi-tone
signals

Remote-control command:

SENSe[1] : FUNCtion:APERture:MODE VALue
SENSe[1] :VOLTage:APERture <nu>
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Gen Track The RMS measurement is performed over (at least)
1 whole period of the generator signal; to allow this,
the generator frequency is adapted to the sampling
rate of the analyzer, if necessary. With high
frequencies, the measurement time is increased to
several periods in order to improve measurement
accuracy.

Mess Time

Recommended for all AC measurements using the
R&S UPV universal generator; particularly suitable
for measuring severely noise-corrupted or distorted
signals and for fast sweeps.

Note:

If the Low-Distortion Generator option is used,
"Gen Track" should be avoided on account of the
rigid coupling to the generator's nominal frequency,
otherwise measuring inaccuracy resulting from slight
frequency offset could occur.

Note:

If the "Mod Dist" signal is used as the generator
signal, the measurement time is based on the
(usually dominant) "Lower Frequency".

Note:

If "Arbitrary" is used as the generator signal, the
measurement time is synchronized to the number of
samples in the loaded file. As a result, measurement
is always performed over a complete period of the
(repeatedly output) ARB signal.

Remote-control command:
SENSe[1] :FUNCtion:APERture :MODE
GENTrack

See section "Level Measurements" on page 4.150 for further settings.
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RMS Measurement, Selective

Selective RMS measurement with narrowband band-pass filter or narrowband band-stop filter, either
taking account of or disregarding a superimposed DC voltage. If a band-pass filter is used, the desired
frequency component is measured; if a band-stop filter is used, this component is suppressed. Any
given signal shape can be measured.

Remote-control command:
SENSe[1] :FUNCtion RMSSelect

Meas Time Used to select the measurement time for adapting the measurement
speed to the signal shape or (with single-tone signals) to the signal
frequency.

Short measurement times or a high degree of accuracy can be given
priority according to the specific measurement requirements.

With the automatic measurement modes, the measurement time is
adapted to the (measured) signal frequency, provided that a
sufficiently strong AC signal with not too low a frequency (f = 10 Hz) is
available.

Note:

With severely noise-corrupted or distorted signals and multi-tone
signals, the automatic measurement modes (especially "Auto Fast")
may no longer be able to clearly detect the signal period. To prevent
measurement errors, such signals should therefore be measured
using "Gen Track" or (if an external generator is used) using the
"Value" measurement mode.

Auto Fast Where possible, the RMS measurement is
performed over entire AC periods; with high
frequencies, the measurement time is increased so
that the maximum algorithmic error does not exceed
1 %.

With very weak, low-frequency or pure DC signals,
the maximum measurement time is limited to
100 ms (corresponding to 1 period at 10 Hz).

Measz Time Auto Fast

Recommended for single-tone measurements using
the low-distortion generator or an unknown external
signal source if maximum measurement speed is
desired.

Remote-control command:
SENSe[1] :FUNCtion:APERture:MODE AFASt
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Auto Where possible, the RMS measurement is
performed over entire AC periods; with medium or
high frequencies, the measurement time is
increased so that the maximum algorithmic error
does not exceed 0.05 %.

With very weak, low-frequency or pure DC signals,
the maximum measurement time is limited to
200 ms (corresponding to 2 periods at 10 Hz).

hoss Time |

Recommended for single-tone measurements using
the low-distortion generator or an unknown external
signal source if maximum measurement accuracy is
desired.

Remote-control command:
SENSe[1] : FUNCtion:APERture:MODE AUTO

Value The RMS measurement is performed over a preset

time which must be entered in the parameter field
below.

Measz Time

0.0a300 E

To prevent errors due to termination of
measurements, the selected measurement time
should be an integer multiple of the period. If the
frequency of the signal to be measured is unknown
or not constant, the selected measurement time
should be as long as possible in order to minimize
such errors.

Recommended for

e AC measurements of a known external signal
source

e measurements of severely noise-corrupted or
distorted signals of unknown frequency

e measurements of noise signals or multi-tone
signals

Remote-control command:
SENSe[1] : FUNCtion:APERture:MODE VALue
SENSe[1]:VOLTage:APERture <nu>
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Gen Track The RMS measurement is performed over (at least)
1 whole period of the generator signal; to allow this,
the generator frequency is adapted to the sampling
rate of the analyzer, if necessary. With high
frequencies, the measurement time is increased to
several periods in order to improve measurement
accuracy.

Mess Time

Recommended for all AC measurements using the
R&S UPV universal generator; particularly suitable
for measuring severely noise-corrupted or distorted
signals and for fast sweeps.

Note:

If the Low-Distortion Generator option is used,
"Gen Track" should be avoided on account of the
rigid coupling to the generator's nominal frequency,
otherwise measuring inaccuracy resulting from slight
frequency offset could occur.

Note:

If the "Mod Dist" signal is used as the generator
signal, the measurement time is based on the
(usually dominant) "Lower Frequency".

Note:

If "Arbitrary" is used as the generator signal, the
measurement time is synchronized to the number of
samples in the loaded file. As a result, measurement
is always performed over a complete period of the
(repeatedly output) ARB signal.

Remote-control command:
SENSe[1] :FUNCtion:APERture :MODE
GENTrack
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Bandwidth Used to select the bandwidth and filter type (band-pass filter BP... or
band-stop filter BS...).

BP1%
BS1%

BP 3 %
BS3 %

BP 1/12 Oct
BS 1/12 Oct

1146.2084.32

Band-pass filter / band-stop filter with the relative
width of 1 % (geometrically symmetrical around the
center frequency).

Bandswwidth

‘ (Band-Pass filter)

ganawitn | EEIN - | -
| $ | (Band-Stop filter)

Remote-control command: -

Band-pass filter / band-stop filter with the relative
width of 3 % (geometrically symmetrical around the
center frequency).

Bandwidth
| | (Band-Pass filter)

gerowictn  [EETEREMN~ | |
(Band-Stop filter)

Remote-control command: -

Band-pass filter / band-stop filter with the relative
width of one twelfth octave (geometrically
symmetrical around the center frequency).

R— - .
(Band-Pass filter)

sencwian | KT |
o (Band-Stop filter)

The relative bandwidth of one twelfth octave is
"6 %.
1

(Calculated from %/2 — % =0.0577=5.77%)

Remote-control command: -
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BP 1/3 Oct
BS 1/3 Oct

BP 1/3 Oct
Fast
BS 1/3 Oct
Fast

BP Fix
BS Fix

1146.2084.32

Band-pass filter / band-stop filter with the relative
width of one third octave (geometrically symmetrical
around the center frequency).

Bandwicth BP 1/3 Oct

(Band-Pass filter)

| (Band-Stop filter)

The relative bandwidth of one third octave is ~ 23 %.

1
(Calculated from /2 — - 0.2315=23.15%)

Note:

With the third-octave filter, the 0.1 dB bandwidth is
reduced until an attenuation of approx. 3dB is
obtained for the cutoff frequencies. The effective
bandwidth is therefore smaller than the precise
bandwidth determined by calculation.

Remote-control command: -

Very fast settling third-octave filter (see above) with
only 40 % attenuation.

Bandswidth BP 113 Oct Fast

| (Band-Pass filter)

Bandwvidth B= 113 Oct Fast

| (Band-Stop filter)

Remote-control command: -

Band-pass filter / band-stop filter with selectable,
arithmetically symmetrical bandwidth which must be
entered in the parameter field below.

Bandtwicth T

|1|:u:|.|:|nn Hz

(Band-Pass filter)

Bandswvidth

| 100.000 Hz

(Band-Stop filter)

Remote-control command: -
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Bandwidth

| Frequency
Center Frequency

Figure 4-15 Filter characteristic of an RMS Selective band-pass filter

Sweep Ctrl

1146.2084.32

Used to activate and configure or deactivate the band-pass sweep /
band-stop sweep in the analyzer sweep system.

Swyeep Cirl Auto Sweep j
Mext Step
# Axis Auto List
7 Axiz Manual Sweep
Marual List
In the analog anal e nofch frequenc of the analog notch filter
(which can e enabied i reqwred; 5 5180 g

Note:
The sweeps are also deactivated implicitly when the generator sweep
is activated.

Off The band-pass sweep / band-stop sweep is
deactivated, the band center frequency can be
specified in the "Freq Mode" parameter field.

If the generator sweep system is also deactivated,
the START, SINGLE and STOP/CONT keys affect
the measurement system:

e START starts a continuous measurement

e SINGLE starts a single measurement or
continues an already started continuous
measurement as a single measurement.

e STOP/CONT stops an active measurement or
starts a stopped or completed measurement as
a continuous measurement.

Remote-control command:
SENSe:SWEep:CONTrol OFF
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1146.2084.32

Auto Sweep

Auto List

Manual Sweep

Manual List

The band-pass sweep / band-stop sweep is
activated; the sweep stepping is performed
automatically; the sweep axis is calculated from the
start value, stop value and step size or point
number.

Remote-control command:
SENSe:SWEep:CONTrol ASWeep

The band-pass sweep / band-stop sweep is
activated; the sweep stepping is performed
automatically; the sweep axis is determined from the
predefined list of sweep points (usually loaded as a
file).

Remote-control command:
SENSe:SWEep:CONTrol ALISt

The band-pass sweep / band-stop sweep is
activated; the sweep steeping is performed
manually; the sweep axis is calculated from the start
value, stop value and step size or point number.

Remote-control command:
SENSe:SWEep:CONTrol MSWeep

The band-pass sweep / band-stop sweep is
activated; the sweep stepping is performed
manually; the sweep axis is determined from the
predefined list of sweep points (usually loaded as a
file).

Remote-control command:
SENSe:SWEep:CONTrol MLISt
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Spacing Used to select the sweep range spacing, i.e. the way in which the
sweep points are distributed on the sweep axis. Only visible for
activated band-pass / band-stop sweep.

Spacing
Start

Stop
Points

Lin Points

Lin Steps

Log Points

Log Steps

1146.2084.32

| Liog Paoirt= j
Lin Steps

Log Points

Log Steps

The sweep range is divided linearly by specifying a
number of points (linear sweep). This number is
entered in the "Points" parameter field.

Should be selected if equidistant, linear spacing of
all points is required.

Remote-control command:
SENSe:SWEep:SPACing LINPoints

The sweep range is divided into intervals of a
specified linear step size starting at "Start" (linear
sweep). This step size is entered in the "Step"
parameter field.

Remote-control command:
SENSe:SWEep:SPACing LINSteps

The sweep range is divided logarithmically by
specifying a number of points (logarithmic sweep).
This number is entered in the "Points" parameter
field.

Should be selected if equidistant, logarithmic
spacing of all points is required.

Remote-control command:
SENSe:SWEep:SPACing LOGPoints

The sweep range is divided into intervals of a
specified logarithmic step size starting at "Start"
(logarithmic sweep). Each sweep point is calculated
by multiplying the previous point by a constant
factor. This factor is entered in the "Step" parameter
field.

Remote-control command:
SENSe:SWEep:SPACing LOGSteps
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Start

Stop

Points

1146.2084.32

Used to enter the start value for the band-pass / band-stop center
frequency. Only visible for activated band-pass / band-stop sweep.

Start I 20000.0 Hz |

The start and stop value implicitly determine the sweep direction:

If the start value is less than the stop value, an upward sweep is
performed, otherwise a downward sweep will be performed.

If a start value identical to the stop value is entered, the stop value is
automatically loaded with the old start value. In this way, it is possible
to change the sweep direction by entering just one value.

Remote-control command:
SENSe:SWEep:STARt <nu>

Used to enter the stop value for the band-pass / band-stop center
frequency. Only visible for activated band-pass / band-stop sweep.

Stap I 20.0000 Hz |

The start and stop value implicitly determine the sweep direction:
If a stop value identical to the start value is entered, the start value is
automatically loaded with the old stop value.

Remote-control command:
SENSe:SWEep:STOP <nu>

Used to enter the number of sweep points for the band-pass / band-
stop center frequency. Only visible for activated band-pass / band-
stop sweep if "Lin Points" or "Log Points" is set for "Spacing".

Poirit=: ED |

The sweep range is divided into "Points — 1" (linear or logarithmic)
equidistant steps. At least 2 points (start and stop value) are required.

A maximum of 1024 points can be selected.

Remote-control command:
SENSe:SWEep:POINts <nu>
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Step

Filename

1146.2084.32

Used to enter the (linear or logarithmic) step size for the band-pass /
band-stop center frequency. Only visible for activated band-pass /
band-stop sweep if "Lin Steps" or "Log Steps" is set for "Spacing".

The entry range is limited automatically so that at least one and at
most 1023 steps exist (corresponding to 1024 sweep points).

With linear step, the size of the step must always be entered, i.e. the
numeric value is positive even if the start value is greater than the stop
value. The physical unit is the same as that used when specifying
"Start" and "Stop".

Step |SD 0000 Hz

With logarithmic step, the factor must be entered by which each
sweep point is to be multiplied in order to move to the next sweep
point. Swapping the start and stop value (reversal of the sweep
direction) therefore produces the reciprocal value. The closer the
numeric value is to 1.0, the more sweep steps will be performed.

(Example for lin. frequency sweep)

St IEI.SEIEIEIEI
i (Example for log. downward sweep)

Note:

Since the last step of the sweep is automatically adapted such that it
corresponds exactly to the stop value, it may deviate by max. 50 %
from the selected step size. If this is to be avoided, either the start /
stop value must be corrected accordingly or the sweep spacing must
be set using the "Points" parameter.

Remote-control command:
SENSe:SWEep:STEP <nu>

Used to enter the file name for the list of band-pass / band-stop center
frequencies (frequency sweep list). Only visible for activated band-
pass / band-stop list sweep.

Filename o EXAM SPF - |

Remote-control command: -
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Freq Mode

1146.2084.32

Used to determine the band-pass / band-stop center frequency.
In the analog analyzer, this field is used to determine the notch
frequency of the analog notch filter (which can be enabled if required).

Freq Mode

Sweep Cirl
MotchiGain)

Fix

Gen Track

| Fix j
Gen Track
Freg Chi

Freg Ch2

Fixed band-pass / band-stop center frequency —in
the analog analyzers, also the notch frequency if
notch is activated. The center frequency must be
entered in the parameter field below.

Freavose | <]

{100.000 Hz

Remote-control command: -

The band-pass / band-stop center frequency — in the
analog analyzers, also the notch frequency if notch
is activated — changes with the generator (nominal)
frequency. This can be changed by means of
manual entry in the Generator Function panel or
owing to a generator frequency sweep. By entering
a factor in the next parameter field, the user can
select whether the center frequency is to be identical
to the generator frequency (factor = 1) or a multiple
of the generator frequency. Setting a whole number
for this factor will allow individual harmonics to be
measured.

Note:

If the Low-Distortion Generator option is used,
"Gen Track" should be avoided on account of the
rigid coupling to the generator's nominal frequency,
otherwise measuring inaccuracy resulting from slight
frequency offset could occur.

An error message is output if an unsuitable signal
function is selected in the generator (e.g. a multi-
tone signal or noise signal).

Recommended when using the internal R&S UPV
universal generator.

Remote-control command: -
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Factor

Freq Ch1 The band-pass / band-stop center frequency — in the
Freq Ch2 analog analyzers, also the notch frequency if notch

is activated — changes with the frequency measured
in Channel 1 and 2.

Recommended when using the low-distortion
generator or an external signal source.

Remote-control command: -

Used to enter the factor by which the center frequency of the band-
pass filter or band-stop filter is to be higher than the generator
frequency. Only visible in "Freq Mode Gen Track".

Factor [Z-o0000 ‘

Setting an integer factor greater than 1 will therefore allow an
individual harmonic to be measured. If the fundamental is to be
selected, the factor must be set to 1.

Note:

The factor does not affect the notch filter frequency. In "Freq Mode
Gen Track”, the noftch filter is set to exactly the generator frequency
without taking "Factor" into consideration so that a higher dynamic
response can be achieved by means of (analog) suppression of the
fundamental irrespective of the measurement task.

Remote-control command: -

See section "Level Measurements" on page 4.150 for further settings.

1146.2084.32
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Peak Measurement

Measurement of the peak value of any given signal, and the rise and fall of the measurement value all
occur without a delay. The measurement value contains both AC and DC components.

Remote-control command:
SENSe[1] :FUNCtion PEAK

Note:

If a squarewave signal is applied, it is limited with respect to bandwidth by the upper measurement limit
of the selected analyzer, whereby the overshoots occur at the edges (Gibbs phenomenon). The
overshoots are also measured during the peak analysis, which means that the returned measurement
value may be greater than the input peak. FS values greater than 1 may be measured, especially in the
digital range.

Meas Mode Used to select the measurement mode.
Measz Mode Poz Peak j
Irit Time Poz Peak
Med Peak
Peak to Peak
Filtesr _.E.ICIS Peak
Pos Peak The highest positive voltage value is measured.

Remote-control command:
SENSe[1l] :FUNCtion:MMODe PPEak

Neg Peak The (numerically) highest negative voltage value is
measured.

Remote-control command:
SENSe[1] :FUNCtion:MMODe NPEak

Peak to Peak  The difference between the highest and lowest level
is measured (peak-to-peak voltage).

Remote-control command:
SENSe[1] : FUNCtion:MMODe PTOPeak

Abs Peak The numerically highest (positive or negative)
voltage value is measured.

Remote-control command:
SENSe[1] : FUNCtion:MMODe PABSolut
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PK +
PK + PK

abs

7

PK to PK

PK-

PK to PK
PKabs [

Figure 4-16 Result of Peak measurement on 2 example signals depending on selected measurement

Intv Time

mode

Used to select the measurement interval within which the peak search
is to be performed. When the interval time has expired, the peak value
memory is reset and the next peak value is sought.

Inty Time Fix200ms  v)
Filter Fix 50 m=
Fix 200 m=
Fitter Fix 1000 me
Fitter JREEE .
Fix 50 ms Measurement interval 50 ms.

Remote-control command:
SENSe[1] :VOLTage:INTVtime:MODE SFASt

Fix 200 ms Measurement interval 200 ms.

Remote-control command:
SENSe[1] :VOLTage:INTVtime:MODE FAST

Fix 1000 ms Measurement interval 1000 ms.

Remote-control command:
SENSe[1] :VOLTage:INTVtime:MODE SLOW

Value The interval time is entered in the parameter field
below.
Ity Time | Value =

Em -

Remote-control command:
SENSe[1] :VOLTage:INTVtime:MODE VALue
SENSe[1]:VOLTage:INTVtime <nu>

See section "Level Measurements" on page 4.150 for further settings.

1146.2084.32
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Quasi Peak Measurement

Measurement of the peak value of any given signal, and the rise and fall of the measurement value all
occur with defined time constants. The measurement is implemented as an RFI voltage measurement
to CCIR 468-4 and DIN 45405.

Remote-control command:
SENSe[1] :FUNCtion QPEak

Intv Time Used to select the measurement interval within which the Quasi Peak
measurement is to be performed. When the interval time has expired,
the peak value memory is reset and the next peak value is

determined.
Inty Time
Motchizain)
Fix3s Measurement interval 3000 ms.
Remote-control command:
SENSe[1] :VOLTage:INTVtime:MODE FIXed
Value The interval time is entered in the parameter field
below.
Ity Time IVaIue j
|4.DDDDD =
Note:

In order to obtain settled measurement values, the
measurement time should not be less than
3 seconds for triggered measurements and sweeps.

Remote-control command:
SENSe[1] :VOLTage:INTVtime:MODE VALue
SENSe[1] :VOLTage: INTVtime <nu>

See section "Level Measurements" on page 4.150 for further settings.
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DC Voltage Measurement

Measurement of the DC voltage component of an analog or digital signal. The setting selected under
"Meas Time" determines the method used to measure the DC voltage. One or more superimposed AC
components can be suppressed depending on the used measurement method.

If a single AC voltage is superimposed on the DC voltage to be measured, the specified measurement
time has different effects with respect to the AC signal period:

If the measurement time is an integer multiple of the AC signal period, the AC voltage component is
not included in the DC measurement result (integration effect, steady display).

If the measurement time is greater than the signal period but is not an integer multiple, the
measurement value varies over time: The AC voltage component causes fluctuating DC
measurement values.

If the measurement time is less than the AC signal period, the DC measurement result follows the
AC voltage characteristic.

With superimposed AC voltage, the selected measurement speed is therefore of great importance.

If no AC component or noise is superimposed, it is possible to perform measurements with a short
measurement time.

If noise only is superimposed, measurement should be performed with longer measurement times.

If a single AC component of known frequency is superimposed, measurement should be performed
with a fixed measurement time over entire AC signal periods.

If a single AC component of unknown but constant frequency is superimposed, measurement can
be performed with the fast automatic measurement time ("Auto Fast").

If several AC components are superimposed, measurement should be performed with the slower
automatic measurement time ("Auto").

Remote-control command:
SENSe[1] : FUNCtion DC
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Meas Time Used to select the measurement time to adapt the measurement
speed to the signal shape or to the signal frequency of a
superimposed AC component.

Auto Fast Where possible, the measurement is performed over
complete periods of a superimposed AC component;
with high frequencies, the measurement time is
increased so that the maximum algorithmic error
does not exceed 1 %.

With extremely weak or AC-free signals, the upper
limit for the measurement time is increased to
100 ms.

Meaz Time Ao Fast

Recommended for signals on which a single AC
component is superimposed and if the maximum
measurement speed is to be reached.

Note:

With superimposed noise or multi-tone signals, the
signal period can no longer be detected properly. To
prevent measurement errors, such signals should
therefore be measured using the FFT-based method
("Auto”) or using a fixed (but not too short)
measurement time ("Value").

Remote-control command:
SENSe[1] :FUNCtion:APERture:MODE AFASt

Auto Measurement is performed by FFT analysis of the
measurement signal. This allows the DC component
to be precisely determined even in the case of a
superimposed multi-tone signal.

Mess Time |

Recommended for signals on which several AC
components are superimposed, and for unknown
signals.

Remote-control command:
SENSe[1] :FUNCtion:APERture:MODE AUTO

Fix 200 ms Measurement is performed over a fixed
measurement time of 200 ms.

heas Time Fix 200 m=

Recommended for signals on which no AC
components are superimposed.

Remote-control command: -
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Value

Measurement is performed over a preset time which
must be entered in the parameter field below.

Measz Time

0.0a300 E

A short measurement time should be selected only if
no significant components (AC or noise) are
superimposed on the DC signal.

With superimposed AC voltage of known frequency,
the measurement time should be an integer multiple
of the AC signal period.

With unknown signals, the measurement time
should be as long as possible (in order to minimize
measurement errors).

Recommended for
o fast measurement of pure DC signals

e measurement of signals on which a single
constant AC component of known period is
superimposed.

Remote-control command:

SENSe[1l] :FUNCtion:APERture:MODE VALue
SENSe[1]:VOLTage:APERture <nu>

4177 E-3



Distortion Measurements R&S UPV

Distortion Measurements

The R&S UPV provides various methods for measuring distortions. These methods can be used to
determine harmonic and intermodulation distortions of a DUT. The measurement signals required in
each case can be generated by the internal generator (recommended) or by an external signal source.

e "THD" ("total harmonic distortion") is a distortion measurement over the first 8 harmonics or over
any given combination of the first 8 harmonics. The noise between the harmonics is not measured.
An ultra-pure sinewave signal is required as the measurement signal.

e "THD+N & SINAD" ("total harmonic distortion + noise") is a distortion measurement which
measures the energy of the broadband noise and (optionally) of all harmonics within a selectable
frequency band. An ultra-pure sinewave signal is required as the measurement signal.

e "Mod Dist" is a modulation factor analysis which determines the total intermodulation factor of the
2nd and 3rd order a low-frequency interfering signal to a high-frequency useful signal. The
interfering signal should have the same or a higher amplitude than the useful signal (preferably an
amplitude ratio of 4 : 1).

e "DFD"is a difference-tone factor analysis which determines the 2nd and 3rd order intermodulation
products generated by two sinewave signals of the same amplitude.

Note:
The individual distortion components can be assessed visually using the "bargraph” or (Post) FFT.

Note:

The measurement values can only have the full dynamic range if both the signal source and the
analyzer are at full-scale level. If the measurement values are worse than expected, the following rules
should be checked and observed.

e The digital generator should use all available audio bits, the (overall) signal should have a level of
1.0 FS and as little dither as possible.

e The analog generator should be operated in the optimum "Volt Range", preferably in the "Auto"
mode. If the "Fix" mode is used, it is important to ensure that the selected range is not significantly
higher than the set (total) voltage.

e The digital analyzer should use all available audio bits.

e The analog analyzer should be operated in the optimum "Range", preferably in the "Auto" mode. If
the "Fix" or "Lower" mode is used, it is important to ensure that the selected range is not
significantly higher than the applied total voltage.
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Dynamic Mode

1146.2084.32

Used to adapt the attainable dynamic range to the quality of the DUT.
Only available in the analog analyzer; the digital analyzer always
performs measurements with the full dynamic range (without any
reduction in speed).

Dynamic Mode |+ Fast  ( Prec

Measurements performed with a high dynamic range ("Precision") take
longer. Conversely, the dynamic range of the R&S UPV analyzer is not
fully utilized if a short measurement time is selected ("Fast"). The
decision as to whether a fast measurement would be sufficient or
whether a precision measurement is required should therefore be made
depending on the DUT (by comparing the fast and precision
measurement). If the measurement value from the precision
measurement is not better than that from the fast measurement, the
user can decide against a high dynamic range in favour of a shorter
measurement time.

= Fazt A fast measurement with low dynamic range is
performed (fast measurement).

Remote-control command:
SENSe[1] : FUNCtion:DMODe FAST

{* Prec A precision measurement with maximum dynamic
range but a longer measurement time is performed.
Following preliminary measurement to determine
the fundamental frequency and the total level, the
main measurement is performed with activated
analog notch filter (to reject the fundamental) and
post-gain of the residual signal (to increase the
dynamic range). The total measurement time is just
over twice that required for the "Fast" dynamic
mode.

Note:

If the dynamic range of the measurement signal
(including any out-of-band signals) is lower than
30 dB, the post-gain is reduced step by step to 12
or 0dB in order to prevent overranging. This
"notch-ranging” once again increases the
measurement time; the measurement value is,
however, no more accurate than that obtained
using the "Fast" measurement. The "Fast" dynamic
mode should therefore be selected in such cases.

Remote-control command:
SENSe[1] : FUNCtion:DMODe PRECision
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THD

"THD" ("total harmonic distortion") is a distortion measurement over the first 8 harmonics or over any
given combination of the first 8 harmonics (d2 to d9) whereby the amplitudes of the individual
harmonics are measured selectively. The root from the squared sum of the harmonics can be displayed
either as an RMS or as a ratio to the total RMS. Unlike with the THD+N measurement, the noise
between the harmonics is not measured.

An ultra-pure sinewave signal is required as the measurement signal. The selected frequency of this
sinewave signal should be such that the significant components of the distortion spectrum are still
below the upper measurement limit.

The "Sine" signal function of the internal generator is recommended as the signal source. If the optional
low-distortion generator is available, it should be activated for measurements on low-distortion DUTSs.
The sinewave level and frequency can be varied or swept.

Remote-control command:
SENSe[1] :FUNCtion THD

See section "THD+N / SINAD" on page 4.186 for alternative distortion measurement.
See section "Distortion Measurements" on page 4.178 for further distortion measurements.

Meas Mode Used to select the harmonics to be taken into consideration in the THD
measurement value and to select the calculation formula for the
measurement value.

Meas Mode A ol j
Dynamic Made Select di
Al even di
Fundamental Al add di
Al di
Lewvel Sel di
Frict Settling Level even di
Past FFT Lewvel odd di
Lewel 4l di
Note:

All 8 harmonics (and the fundamental) are always displayed in the
graphic irrespective of the selected measurement mode.

The term "Level" indicates that the measurement result is displayed as
an RMS and is not referenced to the total RMS (as is customary with
distortion measurements).
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Select di

All even di

All odd di

All di

1146.2084.32

The distortion of any given combination of
harmonics d2 to d9 (root from the squared sum of
the selected harmonics) is measured referenced to
the total RMS.

Urnp [dB ] = 20*log@

Gesamteffektivwert

The measurement value can be displayed in % as
well as in dB.

Remote-control command:
SENSe[1] : FUNCtion:MMODe SELectdi

The distortion of all even harmonics d2 to d8 (root
from the squared sum of the even harmonics) is
measured referenced to the total RMS.

UTHD [dB] = 20*10g\/Ud22+Ud42+U(162+Udgz

Gesamteffektivwert

The measurement value can be displayed in % as
well as in dB.

Remote-control command:
SENSe[1] :FUNCtion:MMODe DEVen

The distortion of all odd harmonics d3 to d9 (root
from the squared sum of the odd harmonics) is
measured referenced to the total RMS.

UTHD [dB] = 20*10g\/U(132+U(152+Ud72+U(192

Gesamteffektivwert

The measurement value can be displayed in % as
well as in dB.

Remote-control command:
SENSe[1] : FUNCtion:MMODe DODD

The distortion of all harmonics d2 to d9 (root from
the squared sum of all 8 harmonics) is measured
referenced to the total RMS.

UTHD [dB] = 20*10g\/U422+U“2+ ..... U2+ 2

Gesamteffektivwert

The measurement value can be displayed in % as
well as in dB.

Remote-control command:
SENSe[1] : FUNCtion:MMODe DALL
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Level Select
di

Level even di

Level odd di

Level all di

1146.2084.32

The distortion voltage of any given combination of
harmonics d2 to d9 (root from the squared sum of
the selected harmonics) is measured.

UpinlV ] =\fU > + U .

The measurement value is displayed in voltage
units (volts or FS).

The desired harmonics are selected in the
parameter fields below.

Remote-control command:
SENSe[1] :FUNCtion:MMODe LSELectdi

The distortion voltage of all even harmonics d2 to
d8 (root from the squared sum of the even
harmonics) is measured.

UTHD[V] =\/U422 + Ud42 + Ud62 + Udsz

The measurement value is displayed in voltage
units (volts or FS).

Remote-control command:
SENSe[1] : FUNCtion:MMODe LDEVen

The distortion voltage of all odd harmonics d3 to d9
(root from the squared sum of the even harmonics)
is measured.

UTHD[V] =\/U432 + Ud52 + Ud72 + Ud92

The measurement value is displayed in voltage
units (volts or FS).

Remote-control command:
SENSe[1] : FUNCtion:MMODe LDODd

The distortion voltage of all harmonics d2 to d9
(root from the squared sum of all 8 harmonics) is
measured.

The measurement value is displayed in voltage
units (volts or FS).

Remote-control command:
SENSe[1] : FUNCtion:MMODe LDAL1
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Even Harmonics

Odd Harmonics

Fundamental

1146.2084.32

Used to select the desired even harmonics; only available if "(Level)
Select di" is selected under "Meas Mode".

Mess Mode  [Select di ~|
2 4 B a
Even Harmonics WV I

Odd Harmonics [ W [ [
i 3 ¥ 19

Remote-control command:
SENSe[1] :FUNCtion:DISTortion<i> ON | OFF
<i> designates the harmonic 2, 4, 6, 8

Used to select the desired odd harmonics; only available if "(Level)
Select di" is selected under "Meas Mode".

Meas Mode  [Select di =]
2 4 6 8

EvenHarmonics [ W [ [

Odd Harmonics Eil? m =
3 5§ 1V 9

Remote-control command:
SENSe[1] :FUNCtion:DISTortion<i> ON | OFF
<i> designates the harmonic 3, 5, 7, 9

Used to determine the fundamental frequency.

With precision measurement (in the analog analyzer only), this field is
also used to determine the notch frequency of the automatically
activated analog notch filter.

Fundamertal Walue j
Auto
Fitter en Track
Auto The fundamental frequency is determined

(separately for each channel) by means of internal
frequency measurement.

Recommended when using the low-distortion
generator or an external signal source.

Remote-control command:
SENSe[1] :VOLTage:FUNDamental :MODE AUTO
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Value

Gen Track

Fixed fundamental frequency; the value must be
entered in the parameter field below.

Fundamental

1000.00 Hz

Recommended for signals with a high noise
component if an external generator is used as the
signal source.

Remote-control command:

SENSe[1l] :VOLTage:FUNDamental : MODE
VALue

SENSe[1] :VOLTage:FUNDamental <nu>

The fundamental frequency changes with the
generator (nominal) frequency. The generator
frequency may change as a result of manual entries
in the Generator Function panel or owing to a
generator frequency sweep. Setting reliability in the
case of signals with a high noise component is thus
improved and measurement speed is increased.

Note:

If the Low-Distortion Generator option is used,
"Gen Track" should be avoided on account of the
rigid coupling to the generator's nominal frequency,
otherwise measuring inaccuracy resulting from slight
frequency offset could occur.

An error message is output if an unsuitable signal
function is selected in the generator (e.g. a multi-
tone signal or interfering signal).

Recommended when using the internal universal
generator.

Remote-control command:

SENSe[1] :VOLTage:FUNDamental : MODE
GENTrack
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Figure 4-17 THD measurement of a 1 kHz sinewave signal with two harmonics of -60 dB and -80 dB

See section "Distortion Measurements" on page 4.178 for further settings.
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THD+N / SINAD

"THD+N & SINAD" ("total harmonic distortion + noise") is a distortion measurement which measures
and displays the energy of the broadband noise without the fundamental (residual signal) within a
selectable frequency band (optionally, the energy can also be displayed referenced to the total energy).
This measurement function allows different measurement modes; it is also possible to eliminate the
harmonics, except for the fundamental, so that the measurement value only contains non-harmonic
components and noise.

An FFT is used to record the spectrum, filter out the fundamental and calculate the total remaining
energy (residual spectrum) — comprising of harmonics and broadband noise — within the band limits
specified with "Frg Lim Low" and "Frq Lim Upp". The FFT value is automatically adapted to the
measured fundamental frequency; the lower the frequency is, the longer the required FFT and,
therefore, the integration time will be. The user can select the minimum FFT value:

e implicitly by selecting the rejection bandwidth (with deactivated Post FFT)

Reject Bandywy | B0 Hz |

Fundamertal |1 KHZ
240 Hz

e explicitly by selecting the minimum FFT length ("Min FFT Size"; with activated Post FFT)

Min FFT Size | 16k =
yinciay 0.5k
— 1k
Level Monitor 2k
It Momit
npLt konitor a8k
Freqpase
i 32k
Measz Time B4 k

Freg Seftling | 125k
256 k

FFET hmnmitor ]

Here a compromise must be made between measurement speed and measurement accuracy:

e Asmall (initial) FFT length and a large rejection bandwidth ("Rejection Bandwidth") mean a short
measurement time; the filtered-out sideband of the fundamental is, however, relatively large. Non-
harmonic signal components close to the fundamental are not measured.

e Alarge (initial) FFT length means a long sampling time; the filtered-out sideband of the fundamental
is, however, relatively small so that signal components (non-harmonics and noise) close to the
fundamental are also measured.

If the selected FFT value is not large enough to determine the fundamental of the measurement signal,
the length of the FFT is increased gradually by a factor of 2.

The energy of the noise and (if applicable) the harmonics can be displayed either as an RMS or as a
ratio to the total RMS. The total RMS is band-limited to "Frq Lim Upp".

An ultra-pure sinewave signal is required as the measurement signal. The selected frequency of this
sinewave signal should be such that the significant components of the distortion spectrum are still
below the upper measurement limit.

The "Sine" signal function of the internal generator is recommended as the signal source. If the optional
low-distortion generator is available, it should be activated for measurements on low-distortion DUTs.
The sinewave level and frequency can be varied or swept.
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Remote-control command:
SENSe[1] :FUNCtion THDNsndr

+U

2
Noise

(Fundamental, filtered)

See section "THD" on page 4.180 for alternative distortion measurement.
See section "Distortion Measurements" on page 4.178 for further distortion measurements.
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Meas Mode

1146.2084.32

Used to select the THD+N measurement method and the calculation
formula for the measurement value.

heas Mode I THD+M j
Dynamic Mode  TRMEMM
SihAD
heas Time Maize
Fundamental | Level THO+N
Lewvel Maoise

The term "Level" indicates that the measurement result is displayed as
an RMS and is not referenced to the total RMS (as is customary with
distortion measurements).

With the Noise measurements, it is also possible to filter all harmonics
(except the fundamental) out of the overall signal.

Note:

The noise energy of the respective sideband is also filtered out with
each harmonic so that with very low frequencies (and, theoretically, with
large numbers of harmonics) a large part of the noise energy is lost. To
counter this, measurement is performed with a very fine frequency
resolution, which (compared to the THD+N measurement) results in a
considerably longer measurement time. The Level measurement modes
should therefore only be used for high frequencies.

THD+N The total distortion (broadband noise and
harmonics, referenced to the total RMS) is
measured.

2 2 2
Uaa ™ +Ua3"+4Unpise

Gesamteffektivwert

Utipen [dB ] = 20*log

The total RMS is band-limited to "Frq Lim Upp".
The measurement value can be displayed in % as
well as in dB.

Remote-control command:
SENSe[1] : FUNCtion:MMODe THDN

SINAD Measurement method similar to THD+N, but the
result is displayed as a positive dB value, i.e. the
total RMS is referenced to the residual signal
(overall spectrum without fundamental).

USINAD [dB ] =20*o g N Gesamteffektivwert

2 2 2
a2 *U 45"+t Unoie

Remote-control command:
SENSe[1] : FUNCtion:MMODe SNDRatio

4.188 E-3



R&S UPV

Distortion Measurements

1146.2084.32

Noise

Level THD+N

Level Noise

The noise factor (broadband noise without
harmonics, referenced to the total RMS) is
measured.

UNaise [dB] = 20*10g%@

amteffektivwert

The total RMS is band-limited to "Frg Lim Upp".
The measurement value can be displayed in % as
well as in dB.

Remote-control command:
SENSe[1l] : FUNCtion:MMODe NOISe

The total distortion voltage (comprising of
broadband noise and the harmonics) is measured.

UTHD+N[V] :\/Ud22 + Ud32 ot U,

Noise

The measurement value is displayed in voltage
units (volts or FS).

Remote-control command:
SENSe[1] :FUNCtion:MMODe LTHDn

The noise voltage (broadband noise without the
harmonics) is measured.

The measurement value is displayed in voltage
units (volts or FS).

Remote-control command:
SENSe[1] : FUNCtion:MMODe LNOise
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Used to select the fundamental rejection. Only available in "Dynamic
Mode Fast" or in the digital analyzer.

Rejection

Narrow

Wide

f+ Marrow( Wide

The fundamental is suppressed extremely narrowly.
As a result, it is also possible to detect noise
components which are immediately next to the
carrier.

Remote-control command:
SENSe[1] : THDN:REJection NARRow

A digital notch filter with properties identical to those
previously implemented in analog measuring
instruments is used to reject the fundamental. The
broader filtering range produces slightly better
measurement values since noise components close
to the carrier are also suppressed.

Recommended if the measurement results are to
be comparable to those of analog measuring
instruments.

Remote-control command:
SENSe[1] : THDN:REJection WIDE
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Reject Bandw

1146.2084.32

Used to select the rejection bandwidth ("Rejection Bandwidth") by
implicitly entering the initial FFT value.

Only functions with deactivated Post FFT; with activated Post FFT, the
initial FFT value must be specified explicitly by the user.

Reject Bandw | 60 Hz -

Fundamental ' KHZ
240 Hz

The larger the bandwidth is (absolute frequency band around the
fundamental), the smaller the initial FFT and the higher the
measurement speed will be.
The actual initial value of the FFT is determined automatically taking the
sampling rate, the analog bandwidth and the dynamic range of the used
analyzer into consideration.

The final value of the FFT is determined by the frequency of the
measurement signal; it is increased automatically with low frequencies.
Apart from the measurement frequency, the actual measurement time
also depends on the analog bandwidth and sampling frequency.

Note:

When the Post FFT is activated, the internally calculated initial FFT
value is entered in the "Min FFT Size" parameter field. It can then be
freely changed by the user.

1 kHz The rejection bandwidth is 1 kHz, i.e. 500 Hz below
and above the fundamental.
The initial FFT value is very small (e.g. 1 k at
22 kHz analog bandwidth and 48 kHz sampling
rate) and the measurement time is very short
(especially at high frequencies).
Non-harmonic signal components close to the
fundamental are not measured.
Recommended for fast measurement of the
harmonics.

Remote-control command:
SENSe[1] :FUNCtion:APERture:MODE WIDE

240 Hz The rejection bandwidth is 240 Hz, i.e. 120 Hz
below and above the fundamental.
The initial FFT value is at least 4 k.
Compromise between measurement time and loss
of sideband energy.

Remote-control command:
SENSe[1] :FUNCtion:APERture:MODE MEDium
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60 Hz The rejection bandwidth is 60 Hz, i.e. only 30 Hz
below and above the fundamental.
The initial FFT value is not below 16 k.
Recommended for measuring signal components
close to the fundamental and especially for noise
measurements as this bandwidth ensures that the
fundamentals and harmonics are suppressed as
narrowly as possible.

Remote-control command:
SENSe[1] :FUNCtion:APERture:MODE NARRow

Fundamental Used to determine the fundamental frequency.
With precision measurement (in the analog analyzer only), this field is
also used to determine the notch frequency of the automatically
activated analog notch filter.

Fundamental Walue j
Ao

Fitter

zen Track

Auto The fundamental frequency is determined
(separately for each channel) by means of internal
frequency measurement.

Recommended when using the low-distortion
generator or an external signal source.

Remote-control command:
SENSe[1] :VOLTage:FUNDamental :MODE AUTO

Value Fixed fundamental frequency; the value must be
entered in the parameter field below.

Fundamental

1000.00 Hz

Recommended for signals with a high noise
component if an external generator is used as the
signal source.

Remote-control command:

SENSe[1l] :VOLTage:FUNDamental : MODE
VALue

SENSe[1] :VOLTage:FUNDamental <nu>
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Gen Track

The fundamental frequency changes with the
generator (nominal) frequency. The generator
frequency may change as a result of manual entries
in the Generator Function panel or owing to a
generator frequency sweep. Setting reliability in the
case of signals with a high noise component is thus
improved and measurement speed is increased.

Note:

If the Low-Distortion Generator option is used,
"Gen Track" should be avoided on account of the
rigid coupling to the generator's nominal frequency,
otherwise measuring inaccuracy resulting from slight
frequency offset could occur.

An error message is output if an unsuitable signal
function is selected in the generator (e.g. a multi-
tone signal or interfering signal).

Recommended when using the internal universal
generator.

Remote-control command:

SENSe[1] :VOLTage:FUNDamental : MODE
GENTrack
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Filter

1146.2084.32

Used to activate a digital filter (user-definable filter or weighting filter)
in the measurement path.

Filter off =

el &:LP20 OkHz N
A, Weighiting

Frq Lim Low CCOIR 1k wetd

Frg Lim Upp CCIR 2k weted

CCIR unwtcd

Frct Settling COTT

Past FFT C Mezzage
——— [Z Moise HP
Lewvel Monitar | Deemph J47

Deemph 5015 = |

Imew ot bdnmitnr

The available weighting filters are described in section "Weighting
Filters" on page 4.252.

Note:

Irrespective of the digital filter selected here, it is also possible to loop
an additional input filter ("Pre Filter"), into the measurement path. The
upper band limit can be limited using the "Bandwidth" or
"Frq Lim Upp" parameter field, which has the same effect as an
additional low-pass filter.

Remote-control command:
SENSe[1l]:FILTer <parameter>

List of <parameter>:
OFF, UFIL1 ... UFILO,
AWE, CARM, CCIU, CCIR, CCIT, CMES, DEMP17, DCN,
DEMP5015, DEMP50, DEMP75, IECT, JITT, URUM, WRUM
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Frq Lim Low

1146.2084.32

Used to activate an equalization table which contains frequency
information and the associated voltage gain factors. This table can be
used to, for example, equalize the frequency response of a
transmission path so that the measurement point can be transformed
to a different reference point.

Equalizer [v

EoualFie  [EEIVRTES |

Every FFT bin of the recorded spectrum is multiplied by a frequency-
dependent equalization factor which, if necessary, is calculated by
means of interpolation between the two adjacent frequency support
points of the equalization table. The FFT spectrum equalized in this
way is then used as the basis for calculating the distortion.

Equalization of the FFT spectrum is an interesting alternative to
filtering the input signal since the equalization file can be generated
easily from the frequency response to be equalized and does not have
to be available as a coefficient or pole/zero file.

U The equalizer is deactivated; the THD+N value is
calculated from the original FFT spectrum.

Remote-control command:
SENSe[1] :VOLTage:EQUalize OFF

The equalizer is activated; the THD+N value is
calculated from the equalized FFT spectrum. The
parameter field (shown above) in which the
equalization file is loaded appears.

Remote-control command:
SENSe[1] :VOLTage:EQUalize ON
MMEMory:LOAD:IEQualize ’filename’

Used to enter the lower band limit for calculating the distortion voltage;
this limit does not affect calculation of the total RMS.

Frig Lim Loy Im Hz |

Remote-control command:
SENSe[1l] :FREQuency:LIMit:LOWer <nu>
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Frg Lim Upp

Used to enter the upper band limit for calculating the distortion voltage
and the total RMS.

FralimUpp | [EEE0E Hz

Note:

If the fundamental of the measurement signal is above "Frq Lim Upp”,
the referenced measurements (THD+N, SINAD and Noise) should not
be performed because the energy of the fundamental is filtered out in
the reference value.

Remote-control command:
SENSe[1] :FREQuency:LIMit:UPPer <nu>

See section "Distortion Measurements" on page 4.178 for further settings.

1146.2084.32
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MOD DIST

"Mod Dist" is a modulation factor analysis which determines the intermodulation of a low-frequency
(dominant) interfering signal to a high-frequency useful signal. According to IEC 60268 Part 3, the
interfering signal should be 60 Hz, the useful signal 7 kHz and the amplitude ratio 4 : 1. The R&S UPV
measures the 2™ and 3™ order intermodulation products selectively (measurements are therefore
largely unaffected by noise) and calculates their squared sum. Contrary to the recommendation in
IEC 60268, the total intermodulation factor is therefore measured to ensure that this measurement
method is comparable to the customary SMPTE measurement method.

The "Mod Dist" signal function of the internal universal generator is recommended as the signal source.
This allows the frequencies of the interfering and useful signal as well as their amplitude ratio to be
varied. Furthermore, it is also possible to sweep the total level and useful frequency.

f1 (Interfering signal)

f2 (Useful signal)
d2 d2
d3 d3
| | | | | |
¢ <
0,1 02 03 04 05 8,7 88 89 90 91 9,2 9,3 frequency in kHz—

d2 = Yirrrn[HYira-rm]

U 2" order intermodulation product

d3 = ‘U(f‘Hf‘1>‘+‘U</’Mr‘l)‘

Uos) 3" order intermodulation product

MOD DIST [dB]=20*1g (v'd2* + d3” )| Total intermodulation factor in dB

Remote-control command:
SENSe[1] :FUNCtion MDISt

See section "DFD" on page 4.199 for alternative intermodulation measurement.

See section "Distortion Measurements" on page 4.178 for further distortion measurements.
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Figure 4-18 Mod-Dist measurement with 7 kHz useful signal and quadrupled interferer at 60 Hz
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See section "Distortion Measurements" on page 4.178 for settings.
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DFD

"DFD" is a difference-tone factor analysis which determines the intermodulation products generated by
two sinewave signals of the same amplitude. Depending on the selected measurement mode, the
R&S UPV measures the 2™ or 3™ intermodulation products selectively in accordance with
DIN IEC 60268 Part 3 (measurements are therefore largely unaffected by noise). The arithmetic center
frequency of the double-tone signal should be selected from the third-octave band (5, 6.3, 8, 10, 12.5,
16, 20 kHz) and the frequency difference should be 80 Hz.

The "DFD" signal function of the internal universal generator is recommended as the signal source. This
allows the center frequency and difference frequency (for IEC 60268) and the upper frequency and
difference frequency (for IEC 60118) to be varied. Furthermore, it is also possible to sweep the center
frequency and upper frequency.

Remote-control command:
SENSe[1] : FUNCtion DFD

See section "MOD DIST" on page 4.197 for alternative intermodulation measurement.

See section "Distortion Measurements" on page 4.178 for further distortion measurements.

U Y
3rd order intermodulation
2nd order 3rd order products
f2' f1 -‘7
f-f, 21, f, f,2f,- f,
Center fi+f
— *— frequency
Frequency offset
Meas Mode Used to select the order of the intermodulation products and the

measurement standard.

heszs hode o2 [IEC 268) j

Dyriamic Macks SRk

_ d3 (IEC 268
Frnct Settling d2 [IEC 118)
Post FFT d3 (EC 118)

With IEC 60268, the measured intermodulation products are referenced
to double the upper frequency; with IEC 60118, the measured
intermodulation products are referenced to the undoubled upper
frequency only. The results to IEC 60268 are therefore approx. 6 dB
better than the results to IEC 60118.
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d2 (IEC 268)

d3 (IEC 268)

d2 (IEC 118)

d3 (IEC 118))

1146.2084.32

Measurement of the 2" order intermodulation
product referenced to double the upper frequency
level (to IEC 60268):

‘U(fz —f1>‘

d, [dB] = 20x|
L [dB] Xlg 2xU(f)
2

Remote-control command:
SENSe[1] :FUNCtion:MMODe D2 268

Measurement of the 3™ order intermodulation
products referenced to double the upper frequency
level (to IEC 60268):

|Ueer, =ty +| Y, 0

d; [dB] = 20xIg U
(f2)

Remote-control command:
SENSe[1] :FUNCtion:MMODe D3 268

Measurement of the 2" order intermodulation
product referenced to the undoubled upper
frequency level (to IEC 60118):

4,145)= 20x1g |V 0]

(2)

Remote-control command:
SENSe[1] :FUNCtion:MMODe D2 118

Measurement of the lower 3™ order intermodulation
product referenced to the undoubled upper
frequency level (to IEC 60118):

U —
(2)

Remote-control command:
SENSe[1] :FUNCtion:MMODe D3 118
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Figure 4-19 DFD-d2 measurement in accordance with IEC 60118
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Figure 4-20 DFD-d3 measurement in accordance with IEC 60268

See section "Distortion Measurements" on page 4.178 for further settings.

DIM (dynamic intermodulation distortion analysis)

DIM is an analysis of intermodulation distortion that determines the nine components of dynamic
intermodulation in the audio range caused by a mixture of a low-frequency squarewave signal and a
high-frequency sine signal. It is mainly used to determine the nonlinear distortion of amplifiers that are
forced to operate up to their maximum rise speed due to the short rise time of the squarewave signal.
According to Part 3 of IEC 60268, the amplifier is to be operated under nominal conditions (fully
loaded). The squarewave signal with the basic frequency of 3.15 kHz has to be limited to 30 kHz (or,
optionally, 100 kHz) via a one-contact lowpass filter. The peak amplitude of the sinwave signal with a
frequency of 15 kHz must be 12 dB below the squarewave signal. In sound broadcasting, the
squarewave/sinewave combination of 2.96 kHz/14 kHz is used.

The Audio Analyzer R&S UPV supports both frequency pairs and automatically determines the
combination that is created in each case provided that the frequency drift is within the tolerance range
stipulated by DIN IEC.

The DIM signal function of the internal basic generator is recommended as the signal source
(reference). This signal function provides a standard-compliant frequency setting — including with
respect to frequency accuracy.

Remote-control command:
SENSe[1l] :FUNCtion DIM
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Intermodulation Frequency
A (dB components kHz
(@8) Frequency| Voltage

—10 5fq - fs U5 0.75
-20 f, - 4f, u, 2.40
-30 of, - f, Us 3.90
—40 f, - 3f, U, 5.55
7f, - f u 7.05

=50 — q s 7

f 3f f, 5f
—60 — d d a | f-2f U, 8.70
—70 - 2f, 4f, 8f, - f, U, 10.20
-80 — U, U, Us Us]U;, U] [Us Ui U, f.-f, U, 11.85
L L L W | [ of-f | U 13.35
| ‘ ' 15,00
3,15 6,30 9,45 12,60 15,75 —> f(kHz)

The measurement result is the rms value of the selectively measured intermodulation components (up
to 9th order) relative to the rms value of the sinwave signal and is displayed in dB (or, optionally, in %).

VU2 + U2 +U32..+U9>
8 U

N

d[dB] = 201

See section "MOD DIST" on page 4.197 for alternative intermodulation measurement.

For further information of distortion measurements, see section "Distortion Measurements” on page
4.178.

Since the used frequency pair is recognized automatically, you do not have to make any special
settings.
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Figure 4-21 DIM measurement with 3.15 Hz squarewave signal and 15 kHz sinwave signal

See section "Distortion Measurements" on page 4.178 for further settings.
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FFT Analysis

The FFT analysis (Fast Fourier Transformation) allows the input signal to be displayed in the spectral
range (frequency range). The (digitalized) input signal is recorded over a selectable time period and
transformed into the frequency range by means of a fast DFT (Discrete Fourier Transformation). The
result is a "list" of equidistant frequency lines (bins) which indicate the magnitude or the phase of the
respective frequency components. The graphical display of the magnitude or phase bins is referred to
as a spectrum or spectral display.

According to system theory, the FFT analysis assumes that the signal is periodic, i.e. it continues
continuously beyond the observed time period. Since this ideal state only exists in a few exceptional
cases, the input signal can if required be weighted using a window which attenuates both ends of the
observed signal section with respect to zero.

The recording time for the FFT, i.e. the length of the measurement interval (integration time), is
determined using the FFT size and, like the frequency resolution, also depends on the used sampling
rate and bandwidth.

3 different types of FFT can be selected in the R&S UPV:

e The FFT Monitor can be activated for any measurement function and allows continuous (or
overlapping) frequency analysis of the input signal. Calculation is performed with an FFT size of 8 k
points and single precision. Only FFT windows with good frequency selectivity can be selected. The
Monitor FFT is displayed in the "FFT Monitor" graphical window.

e The Post FFT for distortion measurements are calculated with double precision with up to 256 k
points thus ensuring a very high frequency resolution and dynamic response. The size of the FFT
and the used window cannot be selected, but instead are preset according to the requirements of
the respective measurement function. The Post FFT is displayed in the "FFT Function" graphical
window.

e The FFT as measurement function (Function FFT) is, like the Post FFT, also calculated with
double precision but additionally allows a number of other functions such as averaging and
zooming (limiting the frequency range to increase the frequency resolution) as well as free selection
of the FFT size and window. The Function FFT is displayed in the "FFT Function" graphical window.

FFT Size

The size of the FFT (FFT Size) together with the sampling rate and bandwidth determines the length of
the measurement interval (integration time) and thus the frequency resolution of the calculated
spectrum. The following correlations apply:

¢ Integration time = FFT size / Sampling rate
e Number of lines =FFT size/ 2
e Frequency resolution = Sampling rate / FFT size = 1 / Integration time

Therefore, if a higher sampling rate and bandwidth are used, a higher FFT size will be required to
produce the same frequency resolution.

Note:
In the analog analyzer, the internal sampling rate is determined by the selected bandwidth.
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FFT Size (Function FFT) Size of the Function FFT, can be set in powers of 2 from 512 (0.5 k) to

256 k.
FFT Size 5k -
Winclowy 05k
1k
Avg Mode 2k
Awg Court 4k
Zoaming 16k
Start 32k
B4 k
=tap 128k
Fezalution lESEk

The measurement time also doubles with each increase in FFT size.
Unnecessarily high FFT sizes should be avoided in order to reduce
measurement times.

Remote-control command:
SENSe[1] :FUNCtion:FFT:Size <parameter>

List of <parameter>:
S512, S1K, S2K, S4K, S8K, S16K, S32K, S64K, S128K,
S256K

The FFT size for the Post FFT cannot be selected by the user but instead is preset by the respective
measurement function according to the frequency of the measurement signal.
The FFT size for the Monitor FFT cannot be selected by the user but instead is permanently set to 8 k.

Other variables which appear as display fields in the group of FFT parameter fields are derived from the
FFT size:

Resolution Displays the frequency resolution.

Resaoltion

The frequency resolution is the quotient of sampling rate and FFT
size.

Remote-control command: (query only)
SENSe[1] :FUNCtion:FFT:RESolution?

Meas Time Displays the integration time.

Meas Time |1?DEE? ms

The integration time is the quotient of FFT size and sampling rate.

Remote-control command: (query only)
SENSe[1] :FUNCtion:FFT:MTIMe?
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Note:

Not only the integration time but also the time required to calculation the transformation and graphical
display increase with increasing FFT size. This results in an overproportional increase in the total
measurement time. Unnecessarily high FFT sizes should therefore be avoided in order to reduce the
measurement time.
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Window Function

According to system theory, the FFT analysis requires a periodic signal which continues continuously
beyond the observed time period. Normally, however, there is no continuous continuation (even with
periodic signals). The FFT would interpret any discontinuity at the boundaries of the signal section as a
pulse whose (white) spectrum would be superimposed on the useful signal spectrum.

In order to prevent this "leakage" effect, the input signal is weighted using a window which attenuates
both ends of the observed signal section with respect to zero. As a result, the signal is continuous for
the FFT; there is, however, a reduction in selectivity, indicated by a relatively wide bell-shaped curve.
By selecting the window function, the user makes a compromise between selectivity (frequency
selectivity, width of bell-shaped curve at top), crosstalk between adjacent lines (width of bell-shaped
curve at bottom), slope of the bell-shaped curve and "leakage" suppression in the far-off range.
Selecting the rectangular window deactivates windowing.

Window Used to select the window function.
With the Post FFT, the window cannot be selected by the user but
instead is preset by the respective measurement function and
displayed here.
Only the "Hann" and "Rife Vincent" windows can be selected for the

Monitor FFT.
VirE o Hamming j
Ay Mode Hann

_ Rectangular
Zooming Blackman Harris
Start Rife Vincent 1
Rife vincert 2
=top Rife Wincert 3
Resolution
_ Flat Top
Hann This window combines selectivity with good leakage

suppression in the "far-off range " but has a
relatively wide bell-shaped curve around the signal
lines.

Recommended application: Standard window.

Remote-control command:
SENSe[1] :FUNCtion:FFT:WINDow HANNing

Rectangular Window function deactivated (by using a rectangular
window with a constant weighting of 1).
If the signal fits in the section for the FFT exactly
with an integer multiple of periods, there is no
discontinuity at the section boundaries. A window is
then not required and the maximum frequency
resolution is possible. This feature may be of
advantage when using a special generator signal
("FFT noise") as it allows fast measurement of
frequency responses at specific frequencies. (see
Noise, Fast Frequency Response Measurement)
Recommended application: Only suitable
for special signals.
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Blackman
Harris

Rife Vincent 1

Rife Vincent 2

Rife Vincent 3

Hamming

Flat Top

Remote-control command:
SENSe[1] :FUNCtion:FFT:WINDow
RECTangular

Only for Function FFT.

The slope of the bell-shaped curve up to approx.
80 dB is very steep; however, this window has
considerable "leakage" for values under 80 dB.

Remote-control command:
SENSe[1] :FUNCtion:FFT:WINDow
BLACkman harris

The suppression of far-off interference is very good
for all 3 windows. The width of the bell-shaped
curve at the bottom of the individual lines drops and
the width at the top increases as the Rife Vincent
number increases. It is therefore possible to set
various compromises between frequency resolution
and the suppression of adjacent lines.
Recommended application: For precise frequency
determination.

Remote-control command:

SENSe[1] :FUNCtion:FFT:WINDow RIF1
SENSe[1] :FUNCtion:FFT:WINDow RIF2
SENSe[1] :FUNCtion:FFT:WINDow RIF3

This window does not provide any significant
advantages; it was implemented simply to complete
the range.

Remote-control command:
SENSe[1] : FUNCtion:FFT:WINDow HAMMing

Only for Function FFT.

Here, the region around the carrier is deliberately
distorted to such an extent that at least two
adjacent lines (in the case of excitation with one
sinewave line only) always have roughly the same
magnitude.

This allows the amplitude to be read off very
precisely from the graph. In contrast, the frequency
selectivity is rather poor.

Recommended application: For precise level
determination.

Remote-control command:
SENSe[1] :FUNCtion:FFT:WINDow FLATtop
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FFT Monitor

The FFT Monitor can be activated irrespective of the selected measurement function. Blocks with a
fixed size of 8 k points are recorded for the calculation and transformed with single precision, whereby
the individual blocks form a continuous sequence. As a result, at least 6 images per second (with
48 kHz sampling rate and 22 kHz bandwidth) can be displayed.

Optionally, the blocks can also be calculated in an overlapping sequence (not with 250 kHz bandwidth),
which increases the refresh rate (with maximum overlapping) to 12/ s.

Measurement is performed in the "monitor" level, i.e. downstream of the input filter and notch filter.

FFT Function is available for applications where a high dynamic range and/or a fine frequency
resolution are required.

The FFT Monitor is optimized for frequency selectivity; this is why the FFT window can only be selected
for the "Hann" window and "Rife Vincent" windows.

The Monitor FFT of a measurement channel is displayed in the "FFT Monitor" graphical window either
as a magnitude or phase. Since 2 traces can be displayed at the same time, it is possible to record

e the magnitude and phase of one channel
e the magnitude or phase of both channels

e the magnitude or phase of one channel and one reference signal
It is possible to access the last 20 measurements (scans) of any trace.

FFT Monitor Used to activate the FFT Monitor; the graphic is configured and
displayed in the configuration and graphical window "FFT Monitor".

FFT honitar

Overlapping v |5000000 %

FFT Size | 8k =l

Wincowy IRife Vincent2 |

Fesolution ISBSQSB Hz
Meas Time I 170 EET ms

U FFT Monitor deactivated.
Recommended for increasing the measurement
speed (e.g. for sweeps or remote-control mode).

Remote-control command:
SENSe5:FUNCtion OFF

FFT Monitor activated; the parameter fields shown
above appear.

Remote-control command:
SENSe5:FUNCtion ON
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Overlapping
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Used to activate and configure overlapping for two consecutive
Monitor FFT blocks.

werlapping
Cverlappi v |s00000 %

Overlapping (max. 50 %) increases the refresh rate of the FFT.
Furthermore, in this mode it is also possible to record signal
components which have been suppressed by window suppression
(continuous FFT only).

With high sampling rate and bandwidths, the overlapping should be
reduced or deactivated, otherwise the high refresh rate of the FFT will
reduce the measurement speed; overlapping cannot be selected for a
bandwidth of 250 kHz.

Remote-control command: -
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Post FFT

For distortion measurements, the Post FFT displays the frequency spectrum recorded for calculating
the measurement values. It can be activated for the measurement functions THD+N & SINAD, THD,
DFD, Mod Dist and DIM.

Measurement is performed in the same level as the associated measurement function, i.e. downstream
of all filters.

The respective measurement function adjusts the FFT size and window to its specific requirements. For
example, the required FFT size increases as the signal frequency decreases. The settings for the
Post FFT cannot therefore be selected by the user and can vary from measurement to measurement.
The Post FFT is calculated with double precision with up to 256 k points thus ensuring a very high
frequency resolution and dynamic response.

The Post FFT of a measurement channel is displayed in the graphical windows "FFT, Panel 1" or "FFT,
Panel 2" either as a magnitude or phase. Since 2 traces are displayed in each graphical window, the
magnitude and phase of both channels can be recorded simultaneously.

Post FFT Used to activate the Post FFT; the graphic is configured and displayed
in the configuration and graphical window "FFT, Panel 1" or "FFT,
Panel 2".

| Post FFT E

U Post FFT deactivated.
Recommended for increasing the measurement
speed (e.g. for sweeps or remote-control mode).

Remote-control command:
SENSe[1] :FUNCtion:FFT:STATe OFF

Post FFT activated; all other settings are determined
dynamically by the associated measurement
function.

Remote-control command:
SENSe[1] :FUNCtion:FFT:STATe ON
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FFT Measurement Function

The FFT can be selected as a separate measurement function (Function FFT). Unlike the other FFT
analyses, all FFT parameters can be determined by the user. The following additional functions are also
available:

e Delay compensation

e DC suppression (digital only)

e Filtering (3 user-definable filters and — in the analog analyzer — 1 analog notch)
e Averaging

e Zoom FFT

Measurement is performed in the same level as the other measurement functions, i.e. downstream of
all filters.

The Function FFT is calculated with double precision with up to 256 k points thus ensuring a very high
frequency resolution and dynamic response.

The Function FFT of a measurement channel is displayed in the graphical windows "FFT, Panel 1" or
"FFT, Panel 2" either as a magnitude or phase. Since 2 traces are displayed in each graphical window,
the magnitude and phase of both channels can be recorded simultaneously.
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Function
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Used to change the measurement function to FFT analysis.

The band-limited and, possibly, filtered RMS is displayed as the function
measurement result. The RMS is calculated by means of integration
over all magnitude frequency lines from "Start" to "Stop".

The frequency and phase value derived from the FFT is displayed as
the "Freg/Phase" measurement result if "Precision" is set as
"Meas Time" for the frequency measurement.

Function v

Delay Chi | 0.00000 s

MotchiGain) IOff -
Filter Jort -
Filter Jort -
Filter Jort -
FFT Size [EC -
indow |Rife incert2 |

Ay Mode f* Exp  Marmal

Ay Count F

Loarming r

Start I 000000 Hz
Stop I 22000.0 Hz
Resalution I 3832935 Hz
hlegz Time |1?’D.EE? mz

The panel section shown above shows a "broadband" analog FFT, i.e.
the zooming function is not used.

With this FFT, the "Start" value is always 0.0 Hz and the "Stop" value is
the selected bandwidth (analog analyzer) or half the sampling rate
(digital analyzer). "Resolution" and "Meas Time" are derived from the
selected "FFT Size".

Remote-control command:
SENSe[1] :FUNCtion FFT
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Delay Ch1

DC Suppress
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Used to activate the delay compensation.

Dietlay Chl |m 5 ‘

This compensates delay differences of the DUT.

The time by which Channel 1 is to be delayed relative to Channel 2 is
entered. If the delay of Channel 2 is shorter than that of Channel 1, this
can be compensated by entering a negative time.

The compensation of delay differences is particularly useful for phase
measurements since a time offset of both measurement signals causes
a frequency-dependent phase displacement and can thus invalidate the
phase measurement result.

Remote-control command:
SENSe[1l] :CHANnel:DELay <nu>

Used to activate DC suppression (in the digital analyzer only).

DiZ Suppres

For DC suppression in the digital analyzer, the DC level is measured in
the Monitor level and subtracted from the input samples.

This parameter field is not available in the analog analyzer because the
suppression function is already provided by the AC coupling which can
be set up using the hardware.

'I—' DC suppression deactivated.

L The DC component of the measurement signal is
not suppressed ("DC coupling") and is included in
the measurement result and the graphical display.
Recommended when using a high-pass or band-
pass filter because additional DC suppression is not
necessary in these cases and would increase the
calculation time (slightly).

Remote-control command:
SENSe[1] :FUNCtion:DCSuppression OFF

= DC suppression activated.

= The DC component of the measurement signal is
suppressed ("AC coupling"); the measurement
result and the graphical display only include the AC
component.

Remote-control command:
SENSe[1] :FUNCtion:DCSuppression ON
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Notch(Gain)
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Used to activate the analog notch filter (in the analog analyzer only) and
select the notch gain.

Notch(Gain) | 30 dB Auto =

Motch Freg Ot
0dB

12 dB Auto

Filter 30 dB Auto

In the analog analyzer, a second-order analog notch filter can be
activated for narrowband suppression of unwanted frequency lines.
When the notch filter is activated, the user can choose between 3
different gain factors.

Note:

If frequency components occur outside the analyzer frequency range,
the notch gain could cause overloading of the analyzer. In this case, the
notch gain is reduced step by step, which is indicated by "Auto” in the
list items 12 dB and 30 dB.

Off Analog notch filter deactivated.

Remote-control command:
SENSe[1] :NOTCh OFF

0dB Analog notch filter activated; no gain in effect.

Remote-control command:
SENSe[1] :NOTCh DBO

12 dB Auto Analog notch filter activated; gain 12 dB.

Remote-control command:
SENSe[1] :NOTCh DB12

30 dB Auto Analog notch filter activated; gain 30 dB.

Remote-control command:
SENSe[1] :NOTCh DB30
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Notch Freq Numeric or automatic selection of the notch-filter center frequency; only
appears in the analog analyzer if "Notch(Gain)" is activated.

Value

Gen Track

1146.2084.32

The user can enter the notch-filter center frequency
in the next parameter field. If "Value" is selected,
the center frequency last active is displayed.

Match Freg

1000.00 Hz

Remote-control command:
SENSe[1] :NOTCh:FREQuency:MODE FIXed
SENSe[1] :NOTCh:FREQuency <nu>

The notch-filter center frequency is adopted from
the generator panel (if possible). If the generator
signals are unsuitable (e.g. noise), an error
message is output and the center frequency last
valid is retained.

Motch Freg zen Track

Remote-control command:
SENSe[1] :NOTCh:FREQuency:MODE GENTrack
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Filter
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3 separate filters can be looped into the measurement path. Apart from
those filters which can be user-defined in the filter panel, filters can also
be selected from a set of supplied weighting filters.

Selecting "OFF" deactivates the respective filter.

Fiter CORunwtd )

Equslizer C Message :I
; DC Molze HP

FFT Size Deemph J17

Windawy Deemph S0AS

Deemph S0

Avi Made Deamiph 75

Zooming IEC Tuner

E Jitter wid

Start Rumble unwid

Stop Rumbile ywht -|

Remote-control command:

SENSe[1l]:FILTer <parameter>
SENSe[1l]:FILTer2 <parameter>
SENSe[1l]:FILTer3 <parameter>

List of <parameter>:

OFF,

UFILl, UFIL2, UFIL3, UFIL4, UFIL5, UFIL6, UFIL7,
UFIL8, UFILO,

AWE, CARM, CCIU, CCIR, CCIT, CMES, DEMP17, DCN,
DEMP5015, DEMP50, DEMP75, IECT, JITT, URUM, WRUM
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Avg Mode
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Used to activate the averaging function and select the averaging
method.

Avg Mode Exponential j
Ayg Court Off

Exponentiz
Zooming Marmal

When averaging is activated, an additional parameter field appears in
which the average count can be specified.

OFF No averaging; each FFT analysis result is displayed
immediately and is independent of previous
analyses.

Remote-control command:
SENSe[1] :FUNCtion:FFT:AVERage:MODE OFF

Exponential Averaging is performed continuously and displayed.
When the current result is calculated, the previous
measurements are taken into consideration using a
constant factor. The weighting of the current
measurement (n) and of the previous
measurements (n-1) is determined by the
selectable average count (k); the displayed result of
the n™ measurement (n =2) is derived using the
following formula:

AVG(n):%-FFT(nH%-AVG(n 1)

Remote-control command:
SENSe[1l] :FUNCtion:FFT:AVERage :MODE
EXPonential

Normal The specified number of FFT cycles is performed,
the partial results added together and then divided
by this number. The result does not appear until all
"k" cycles have been completed.

Remote-control command:

SENSe[1] :FUNCtion:FFT:AVERage :MODE
NORMal
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Avg Count

1146.2084.32

Used to enter the average count; only if averaging is activated.

Avg Count IE ”

With "normal averaging", the number entered here determines how
many consecutive FFTs are used for averaging.

With "exponential averaging", the number "k" entered here determines
the extent to which the previous measurements are taken into
consideration in the result. The weighting of the previous measurements
is (k-1)/k.

If, for example, 20 is entered as the average count (k), the current
analysis result is weighted with 5 % and the previous measurements
with 95 %.

Remote-control command:
SENSe[1] :FUNCtion:FFT:AVERage <n>
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Zooming
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Used to activate the Zoom FFT.

Zooming

Zoom Fact r
Certer IW Hz
Span | 137 kHz =
Start |931445 Hz
Stop I 106534 Hz
Resolution |183105 mHz
Meas Time I 170667 mz

Unlike graphical zooming of the broadband FFT (Zooming OFF), the
Zoom FFT analyzes a selectable frequency range with the full FFT size.
The zoom factor can be varied in powers of 2. As a result, if the FFT
size remains constant, the frequency resolution will double with every
zoom step. The measurement time will, however, also double at the
same time. In order to keep measurement times short, an unnecessarily
high zoom factor (as well as an unnecessarily high FFT size) should be
avoided.

A specific frequency resolution can be obtained in 2 ways:

e Broadband FFT with large FFT size

e Zoom FFT over a limited frequency band ("span") with smaller FFT
size

The time required to record the measurement values is the same in both

cases. The total measurement time is, however, less for the Zoom FFT

since the time for the FFT calculation and graphical display is shorter

owing to the lower number of points.

If the desired frequency resolution is too high to be obtained using the

maximum FFT size, the Zoom FFT is the only option to achieve the

desired frequency resolution.

EI Zooming deactivated; broadband FFT analysis is
performed.

Remote-control command:
SENSe[1] :FUNCtion:FFT:Z0O0OM 1

Zooming activated; FFT analysis is performed in a
limited frequency band as a Zoom FFT.
The parameter fields shown above appear.

Remote-control command:
SENSe[1] :FUNCtion:FFT:Z0O0OM <n>
<n> = 2..128
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Zoom Fact Displays the zoom factor; only if the Zoom FFT is activated.
Loaom Fact |2 |
The zoom factor can only be specified via remote control; it is varied in
integer powers of 2 (2, 4, 8, ...).
The number specified here determines the factor by which the overall
band (sampling frequency / 2) is reduced. The resulting frequency band
corresponds to the "span".
In manual operation, the zoom factor can only be set indirectly by
entering the desired span.
Remote-control command:
SENSe[1] :FUNCtion:FFT:Z00OM <n>
Center Used to enter the FFT center frequency; only if the Zoom FFT is
activated.
Center Im Hz ‘
With the Zoom FFT, the entry for center frequency together with the
selected "span" determines which frequency band is analyzed by the
FFT. The start and end value of this band are displayed under "Start"
and "Stop".
To be able to fully utilize the entire "span", the center frequency must be
selected such that the "Start" value is greater than or equal to 0.0 and
the "Stop" value is less than or equal to samplingrate/2 (digital
analyzer) or the bandwidth (analog analyzer).
Remote-control command:
SENSe[1] :FUNCtion:FFT:CENTer <nu>
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Span

Start

Stop
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Used to select the FFT bandwidth; only if the Zoom FFT is activated.

Span 21 .94 kHz j
Start 21.94 kHz
- 10.97 kHz
S 5 48 kHz
Rezalution 2.74 kHz
137 kHz
Meas Time B8 Hr
Level Moritar | J43Hz ;

The parameter list shown above is generated dynamically according to
the current sampling rate. The selection corresponds to the zoom factor,
whereby halving the span doubles the zoom factor.

With the Zoom FFT, the selected "Span" together with the set center
frequency ("Center") determines which frequency band is analyzed by
the FFT. The start and end value of this band are displayed under
"Start" and "Stop".

The frequency range actually displayed may be smaller than the
selected "Span" if the selected center frequency causes the "Start" value
to be less than 0.0 or the "Stop" value to be greater than
sampling rate / 2 (digital analyzer) or the bandwidth (analog analyzer).

Remote-control command: -

Start value of the FFT frequency band (display only).

“tart

If the Zoom FFT is activated, the minimum Start value is limited to 0.0,
i.e. no negative frequencies are displayed.

Remote-control command: (query only)

SENSe[1] :FUNCtion:FFT:STARt?

End value of the FFT frequency band (display only).

Stap I 20965 .5 Hz H

If the Zoom FFT is activated, the maximum Stop value is limited to
sampling rate / 2 (digital analyzer) or the bandwidth (analog analyzer).

Remote-control command: (query only)
SENSe[1l] :FUNCtion:FFT:STOP?
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Analysis in the Time Domain

In addition to analysis in the frequency domain, the R&S UPV can also be used to analyze input signals
in the time domain. Time and frequency-domain analyses can be performed simultaneously and
irrespective of the selected measurement function.

Waveform Monitor

The waveform monitor is used for signal analysis in the time domain. Both channels of the active
analyzer can be measured and displayed simultaneously and synchronously.

e The "Analyzer Function" panel is used to activate the waveform monitor and to configure its trigger

condition and memory depth.

e The "Waveform Config" panel is used to select the scaling (incl. limit check and reference).

e The measurement results are displayed graphically in the "Waveform" graphical window.

Waveform Used to activate the waveform monitor; the graphic is configured and
displayed in the configuration and graphical window "Waveform

(Config)".

Wiavetorm
Meas Mode

Interpol

Trig Lewvel
Trig Slope

Pretrigger

£

1146.2084.32

Trace Length

Trig Source

Standard j

T

0.01000

IChanneI 1 j

0.00000 Fs

:

* Rizing { Falling
0.00000 s

:

Waveform monitor deactivated.
Recommended for increasing the measurement
speed (e.g. for sweeps or remote-control mode).

Remote-control command:
SENSe7:FUNCtion OFF

Waveform monitor activated; the parameter fields
shown above appear.

Remote-control command:
SENSe7:FUNCtion ON
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Meas Mode Used to select the operating mode.

Meas Mode Standard ¥ |

Not available at present since only the standard operating mode is
implemented.

Standard Uncompressed recording of all samples. A
maximum of 512 k samples (524288) can be stored.
The possible recording length depends only on the
bandwidth (analog) or sampling rate (digital).

An interpolation filter can be activated to smooth the
trace in the case of periodic signals.

Recommended for short recordings (maximum of a
few seconds) and for periodic signals.

Remote-control command: -

Interpol Used to activate an interpolation filter for smoothing the trace.

The interpolation factor has to be selected; interpolation is deactivated

if "1" is selected.
Interpol | 1 J |

Interpolation is particularly recommended for high-frequency periodic
signals. This is because with increasing signal frequency (at a
constant sampling rate) fewer samples are available per period and
the resolution of the signal over time decreases.

Remote-control command: -
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Trace Length
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Used to enter the recording length (memory depth), including an
optional pretrigger, in seconds.

Trace Length Im 3 ‘

A maximum of 512 k samples (524288) can be stored. Apart from the
bandwidth (analog) and sampling rate (digital), the possible recording
length also depends on the selected operating mode:

e The higher the bandwidth or sampling rate is, the shorter the
maximum possible recording length will be.

e The recording length can be multiplied by using one of the
compression modes.

The recording length does not depend on the length of the time axis
(selected in the "Waveform Config" panel).

The lower the selected recording length is, the higher the update rate
for the graphic will be.

If a long recording duration is set, any section of the recorded samples
can be analyzed by reducing the graphical time axis (also possible at
a later stage).

Note:

The selected "Trace Length" (and not the length of the displayed trace
section) determines the recording duration for each measurement and
therefore the total measurement time. If a high measurement speed is
required (e.g. for sweeps or remote-control mode), the memory depth
should not be longer than the measurement time of the measurement
function.

Remote-control command: -
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Trigger Source

Trigger Level
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Used to activate the trigger and to select the trigger source.

Trig Source I Channel 1 j

Channel 1
Channel 2

Trigy Level
Selects the source (usually one of the measurement channels) which

is to trigger measurement recording if the trigger threshold is
overranged or underranged.

Channel 1 Measurement channel 1 triggers recording.
Only available if measurement channel 1 (or both
channels) is activated.

Remote-control command: -
Channel 2 Measurement channel 2 triggers recording.
Only available if measurement channel 2 (or both

channels) is activated.

Remote-control command: -

Used to enter the trigger threshold.

Trigg Level |Em FS ‘

Recording is triggered according to the "Trigger Slope" when this level
is overranged or underranged.

When measurement has been started or recording has been triggered
(in the case of continuous measurement), a new recording cycle is not
armed again until the trigger threshold is violated in the opposite
direction.

Remote-control command: -
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Trigger Slope Used to select the signal edge on which measurement is to be
triggered (trigger slope).

Trig Slope

Rising

Falling

1146.2084.32

" Rising {* Falling

Triggering occurs when the level on the
measurement channel selected as the "Trigger
Source" exceeds the trigger threshold for the first
time.

(Re-)arming occurs as soon as a level below the
trigger threshold exists.

Remote-control command: -

Triggering occurs when the level on the
measurement channel selected as the "Trigger
Source" drops below the trigger threshold for the first
time.

(Re-)arming occurs as soon as a level above the
trigger threshold exists.

Remote-control command: -
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Pretrigger
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Used to activate the pretrigger and to enter the pretrigger interval in
seconds:

Pretrigoer Im 3 |

The pretrigger is deactivated by entering a pretrigger time of 0.0 s.

The pretrigger memory is filled when measurement is started or after
recording has been completed; before triggering, it always contains
the most recent samples from the time frame selected as the
pretrigger.

Similar to a shift register, the pretrigger memory is filled from behind —
the older samples move one step forward each time a new sample
enters the memory:

e If the time between (re-)starting of the measurement and
triggering is shorter then the desired pretrigger interval, the front
part of the pretrigger memory does not contain any valid data.

e If the desired pretrigger interval has expired, the older samples in
the front part are replaced by newer samples.

The trigger time is always t = 0.0 s; the pretrigger time is given as a

negative time.

Note:

The total length of the waveform trace is 512 k samples and is entered
under "Trace Length". If the pretrigger is used, the recording duration
for the triggered section of the signal is reduced.

Remote-control command: -
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Frequency, Phase and Group Delay Measurement

The frequency measurement and combined frequency/phase/group delay measurement are performed
upstream of the digital filters. In the analog analyzer, the frequency is measured downstream of the
notch filter (if the analog notch filter is activated). If the fundamental is rejected with the notch filter, the
frequency meter determines the frequency of the residual signal.

Freqg/Phase

1146.2084.32

Used to activate the frequency measurement and to select the 2
frequency measurement value.

Freq/Phase Freguency j
Off

hMeas Time

Freq Settind  'Freq & Phase
- ] Freq & Grp Del
Freq & Samplefreg
Sample Freg

With 1-channel measurements, it is also possible to select the frequency
measurement here; measurement of the sampling frequency can be
selected here in the digital analyzer.

With 2-channel measurements, the frequency on the 2" channel is often
the same as the frequency on the 1% channel. In such cases, it is
advisable to display a frequency-related measurement value instead of
the frequency in the measurement window of the 2" channel.

Off Frequency measurement is deactivated.

Remote-control command:
SENSe3:FUNCtion OFF

Frequency Frequency measurement is performed on channel 1
and/or channel 2.

Remote-control command:
SENSe3:FUNCtion FREQuency

Freq & Phase Only available for two-channel measuring mode.
Frequency measurement is performed on
channel 1; the measurement window of channel 2
contains the phase of channel 2 referenced to
channel 1.

Note:

The signal from channel 1 is used as the
reference signal. This measuring mode should
only be selected if the frequency is identical on both
channels.

Remote-control command:
SENSe3:FUNCtion FQPHase
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Freq & Grp
Del

1146.2084.32

Only available for two-channel measuring mode.
Frequency measurement is performed on

channel 1; the measurement window of channel 2
contains the group delay of channel 2 referenced to
channel 1.

Note:

The signal from channel 1 is used as the
reference signal. This measuring mode should
only be selected if the frequency is identical on both
channels. The group delay measurement should
only be used in the case of frequency changes (e.g.
with frequency sweeps), a group delay is not
defined in the case of constant frequency.

The group delay is measured by differentiation of
phase with respect to frequency, i.e. by evaluating
the difference quotient.

A
ZZ[S] :Z.ﬁ»quf where AgDZ ¢2mes - (olmes

The following points must be taken into
consideration when selecting a frequency sweep for
measuring the group delay:

e The frequency step size and the number of
sweep points must be selected such that no
phase shifts of more than 180° occur between
two consecutive sweep points.

e The spacing should be linear; with logarithmic
spacing the frequency increments at the bottom
could become too small and the phase shifts at
the top could become too large.

e In the case of group delay measurement over
frequency (e.g. by means of a generator
frequency sweep), the first sweep point is
undefined because a reference point for
calculating the delta values of frequency and
phase is only available as of the 2M frequency
value.

Remote-control command:
SENSe3:FUNCtion FQGRoupdelay
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1146.2084.32

Freq & Sampl
freq

Sample Freq

Only available for two-channel measuring mode.
A frequency measurement is performed on
channel 1; the measurement window of channel 2
contains the sampling frequency.

Note:
In this measuring mode, the audio frequency of the
2" channel is not measured.

Remote-control command:
SENSe3:FUNCtion FQSamplefrequency

Only available in the digital analyzer.
The measurement windows contain the sampling
frequency.

Note:
In this measuring mode, the audio frequency is not
measured.

Remote-control command:
SENSe3:FUNCtion SFRequency
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Meas Time

1146.2084.32

Used to select the measurement speed.

Meaz Time

Fast

Prec

{~ Fast {+ Prec

The frequency and (if applicable) phase
measurement is optimized with respect to speed. A
4 k FFT is used as the measurement basis for high
frequencies and the phase; low frequencies are
determined by means of an evaluation of period
(with interpolation). This measuring mode does not
require any additional processing performance, i.e.
the total measurement time of all activated
measurement functions does not increase.

Recommended for pure frequency measurements
on single-tone signals or for phase measurements
on signals whose frequency is not too low (higher
than 2 % of the bandwidth and 1 % of the sampling
frequency).

Remote-control command:
SENSe3:FREQuency:APERture:MODE FAST

The frequency and (if applicable) phase
measurement is optimized with respect to precision.
A precision FFT with up to 256 k points is used as
the measurement basis. The FFT length is
automatically adapted to the measured signal
frequency so that measurement can always be
performed with the smallest possible FFT (and,
therefore, in the shortest possible time).
Depending on the activated measurement function,
the total measurement time can increase in this
measuring mode since it may be necessary to
calculate an (additional) FFT.

Note:

Digital or analog filters which are active in the
activated function measurement are also used in
the frequency measurement. If only the unfiltered
frequency or phase measurement result is required,
the function measurement should be deactivated.

Recommended for signals with a high noise
component, multi-tone signals and for measuring
the phase of low frequencies.

Remote-control command:

SENSe3:FREQuency:APERture :MODE
PRECision
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Format Phase

1146.2084.32

Used to select the phase display format; only available if phase
measurement is activated.

Format Phase | 0..360° =

Freq Settling 3G
A180.180°

Phase Setting | _ogp oo

FFT Monitor | Tinite

or

Format Phase | 0.2 |

Freq Setting
-N.+N

Phaze Zettling N0

FFT Monitor  "'Tinite

depending on whether degrees or RAD has been selected for the phase
unit.

0..360° The phase is displayed in the range 0° to 360°; only
available if "°" has been selected for the phase unit.

Remote-control command:
SENSe3:PHASe:FORMat POSitive

-180..180° The phase is displayed in the range +/- 180°; only
available if "°" has been selected for the phase unit.

Remote-control command:
SENSe3:PHASe:FORMat POSNegative

-360..0° The phase is displayed in the range -360° to 0°;
only available if "*" has been selected for the phase
unit.

Remote-control command:
SENSe3:PHASe:FORMat NEGative

0.2m The phase is displayed as a radian from 0 to 21;
only available if "RAD" has been selected for the
phase unit.

Remote-control command:
SENSe3:PHASe:FORMat RAD

-4+ The phase is displayed as a radian from -1r to +1m;
only available if "RAD" has been selected for the
phase unit.

Remote-control command:
SENSe3:PHASe:FORMat RADBipolar
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1146.2084.32

-21..0

Infinite

The phase is displayed as a radian from —21r to 0;
only available if "RAD" has been selected for the
phase unit.

Remote-control command:
SENSe3:PHASe:FORMat RADNegative

The phase is displayed continuously (-» to +).

Note:

The continuous phase display is mainly used for
frequency sweeps to allow the phase characteristic
to be displayed even in the case of phase
displacement above 360°. This measuring mode is
usually unsuitable for measurements without
frequency variation since such measurements do
not have a valid previous value.

The continuous phase is measured by adding the
phase difference between two consecutive phase
measurement results to the phase measurement
value of the first measurement result:

(02 = (01 + Ago where A(DZ ¢2mes - (olmes

When configuring a frequency sweep for measuring
the continuous phase, the frequency step size and
the number of sweep points must be selected such
that no phase shifts of more than 180° occur
between two consecutive sweep points.

Remote-control command:
SENSe3:PHASe:FORMat INFinite
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Input Monitor

The input monitor is a level meter which determines the input level upstream of all digital filters (i.e. also
upstream of the prefilter). In the analog analyzer, only the analog notch filter (if activated) is located
upstream of the measurement point of the input monitor.

Input Monitor Used to activate the input level meter and to select the measurement
method.
Input Monitor | Peak |
Freq/Fhasze o
Peak
Off The input monitor is deactivated.

Remote-control command:
SENSe2:FUNCtion OFF

Peak The peak input value is measured. The numerically
highest input sample is determined within a preset
interval.

Note:

Unlike the peak measurement, which (like all
measurement functions) is performed downstream
of the filters, no interpolation filter (oversampling
filter) is used.

Remote-control command:
SENSe2:FUNCtion IPEAk

Phase To Ref Measurement of the phase between the selected
digital input and the reference input.
Selectable only in the digital analyzer when the
jitter/phase measurement mode is activated.

The jitter measurement data (function, level and
frequency) is simultaneously displayed in the other
measurement windows.

Remote-control command:
SENSe2:FUNCtion PHASetorefDIGinpampl
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Input Monitor

Dig Inp Amp

Measurement of the digital input amplitude at the
selected digital input ("Bal" or "Unbal").
Selectable only in the digital analyzer when the
common/input measurement mode is activated.

The common-mode voltage data (function, level
and frequency) is simultaneously displayed in the
other measurement windows.

Note:The common-mode voltage can be measured
only at the balanced input connector ("Bal"). If the
unbalanced ("Unbal") input has been selected as
"Input”, only the digital input amplitude can be
displayed. The measurement values for the
common measurement (function, level and
frequency values) are not displayed.

Remote-control command:
SENSe2:FUNCtion DIGinpampl

See section "Level Measurements" on page 4.150 and section "Level Monitor" on page 4.238 for further

level measurement options.

1146.2084.32
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Level Monitor

The level monitor is a level meter which is used to determine the level downstream of the prefilter but
upstream of the function-specific digital filters. In the analog analyzer, the analog notch filter (if
activated) is also located upstream of the measurement point of the level monitor.

Level Monitor Used to activate the level monitor and to select the measurement
method.
Level Monitor | Peak j
input Monitor 211

FreqPhasze DC

Meas Tima  Loov..

Off The level monitor is deactivated.
Remote-control command:
SENSe6:FUNCtion OFF

RMS A broadband RMS measurement with automatic
period detection is performed. The measurement
method corresponds to the RMS measurement
function in the "Meas Time Auto" mode. With weak
signals, measurement is performed over a fixed
period of 100 ms. Any superimposed DC compo-
nents are also measured but (in the analog
analyzer) are suppressed by the system hardware if
the AC coupling is activated.
Note:
In the case of multi-tone signals without dominant
components, period detection cannot deliver
reliable results; in this case, the RMS result will
exhibit slightly larger fluctuations.
Remote-control command:
SENSe6:FUNCtion LRMS

DC A DC voltage measurement with automatic AC

suppression is performed. The measurement
method corresponds to the DC measurement func-
tion in the "Meas Time Auto" mode. With weak
signals, measurement is performed over a fixed
period of 100 ms. Only available in the analog
analyzer if DC coupling is activated.

Note:

In the case of multi-tone signals without dominant
components, AC period detection cannot deliver
reliable results; in this case, the DC result will
exhibit slightly larger fluctuations.

Remote-control command:
SENSe6:FUNCtion DC
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Peak A measurement of the input peak value is
performed. The input sample with the highest
magnitude is determined within a predefined time
interval. This time interval is obtained from the
period length of the measurement signal. A fixed
time of 100 ms is required in order to measure
weak signals.

Note: In contrast to the peak measurement,
which, like all measurement functions, is
performed  after the filters, no
interpolation filter (oversampling filter) is
required.

Remote-control command:
SENSe6:FUNCtion PEAK

See section "Level Measurements" on page 4.150 and section "Input Monitor" on page 4.236 for further
level measurement options.
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Filters

This section describes the setting options for User-Definable Filters and the available Weighting Filters.

The user-definable filters are configured in the Filter panel. They can then be used in the analyzer as
prefilters and function filters and also in the generator.

The weighting filters are not selected in the Filter panel. They are selected together with the freely
configurable filters in the selection fields of the analyzer and generator.

The section "Filter Table" provides an overview of the filters which can be set up in the analyzer and
generator, together with the remote-control parameters.

Analyzer Prefilter

A filter which influences all measurement functions can be selected in the Analyzer Config panel. One
of the user-definable filters in the Filter panel or a weighting filter can be selected. This means that
prefiltering is possible without having to select the required filter for every single measurement function.

prerner [N - |

Remote-control command:
INPut:FILTer OFF

Analyzer Function Filters

In the Analyzer Function panel, up to 3 of the user-definable filters in the Filter panel or weighting filters
can be looped into the measurement path regardless of which level measurement method is selected.

Analyzer Function HmEE

Function | AMS ﬂ

Meas Time |nutn Fast ﬂ
=

Notch(Gain)  [off

Fiter | oft =]
Fitter A Weighting
CCIR 1k wid
CCIR 2k wid

FnctSetting | C

C
ccmT
Post FFT C Meszage
LevelMonior | OC Noise HP _
A

L

Filter

~ Deemph J.17
Input Monitor Deemph S0M15

|| Deemph 50
Freq/Phase [T reguTTCy
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Remote-control command:
SENSe[1l] :FILTer CCIR
SENSe[1l] :FILTer2 UFILS
SENSe[1l] :FILTer3 OFF

Generator Filters

Most of the generator signals can be filtered in the time domain. One of the user-definable filters in the
Filter panel or a weighting filter can be selected in the Analyzer Function panel.

Filter A Weighting j

Remote-control command:
SOURce:FILTer AWE
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Filter Table

Overview of the filters which can be set up in the analyzer and generator, together with the remote-
control parameters.

Filter deactivated Display in selection field Remote-control parameter
Off OFF
User-definable filters Defined in Filter panel as Remote-control parameter
Filter 01 UFIL1
Filter 02 UFIL2
Filter 03 UFIL3
Filter 04 UFIL4
Filter 05 UFIL5
Filter 06 UFIL6
Filter 07 UFIL7
Filter 08 UFILS8
Filter 09 UFIL9
Weighting filter Display in selection field Remote-control parameter
A Weighting AWE
CCIR 1k wtd CCIR
CCIR 2k wtd CCIia
CCIR unwtd CCIu
CCITT CCIT
C Message CMES
DC Noise HP DCN
Deemph J.17 DEMP17
Deemph 50/15 DEMP5015
Deemph 50 DEMP50
Deemph 75 DEMP75
IEC Tuner IECT
Jitter wtd JITT
Rumble unwtd URUM
Rumble wtd WRUM
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User-Definable Filters

In the Filter panel, 9 filters (defined as Filter 01 to Filter 09) can be defined individually as low-pass
filters, high-pass filters, bandpass filters, band-stop filters, notch filters, third-octave filters or octave
filters.

These filters are implemented as recursive, elliptical eighth-order digital filters (exception: fourth order is
also possible for low-pass and high-pass filters). All filters are calculated by means of frequency
transformation from a database with standardized reference low-pass filters. The ripple in the passband
is 0.1 dB; stopband attenuation is available in steps of approx. 10 dB.

The user only has to enter the passband and the minimum stopband attenuation. The frequencies of
the stopband are calculated and displayed taking the required stopband attenuation into consideration.
The implemented stopband attenuation is always equal to or greater than the specified value.

Apart from the parameters entered in the Filter panel, the sampling rate must also be known to allow
calculation of the filter. The other parameters (stop frequency, delay and the attenuation actually
implemented) can therefore only be calculated and displayed after the filter has been activated in the
analyzer or generator.

Filter Oi
Filter Oi Used to select the filter type for Filter i, where i = 1 to 9.
Fiiter 01 |Lnﬁ-Pass -
el
High Pass
Pazsband Band Pass
Sisoband Band Stop
Motch Fiter
Attenuation 172 Oct Fiter
Delay Otave Filter
Fie Def Filter
Short Name [THs_ERAM =

Remote-control command:
SENSe[1] :UFILter<i>
LPASs

HPASs

BPASs

BSTOp

NOTCh

TOCTave

OCTave

FILE
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Low-Pass Filter and High-Pass Filter

Order Used to specify the filter order. Only available for low-pass and high-
pass filters. Low-order filters have edges with a lower rate of rise, but
settle more quickly.

4 4™ order filter.

Remote-control command:
SENSe:UFILter<i>:0ORDer N4

8 8™ order filter.

Remote-control command:
SENSe:UFILter<i>:ORDer N8

Passband Used to specify the cutoff frequency (-0.1 dB) of the passband in the
case of low-pass and high-pass filters.

Remote-control command:
SENSe[1] :UFILter<i>:PASSb <nu>

Stopband Displays the cutoff frequency of the stopband in the case of low-pass
and high-pass filters; the cutoff frequency is derived from the selected
passband and the stopband attenuation. This value is only updated
after the filter is activated.

Remote-control command:
SENSe[1] :UFILter<i>:STOPb?
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|
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Figure 4-22 Low-pass and high-pass frequency response with filter parameters

Band-Pass Filters and Band-Stop Filters

Passb Low Used to specify the lower cutoff frequency (-0.1 dB) of the passband in
the case of bandpass and band-stop filters.

Remote-control command:
SENSe [1] :UFILter<i>:PASSb:LOWer <nu>

Passb Upp Used to specify the upper cutoff frequency (-0.1 dB) of the passband
in the case of bandpass and band-stop filters.

Remote-control command:
SENSe[1] :UFILter<i>:PASSb:UPPer <nu>

Stopb Low Displays the lower cutoff frequency of the stopband in the case of
bandpass and band-stop filters; the cutoff frequency is derived from
the selected passband and the stopband attenuation. This value is
only updated after the filter is activated.

Remote-control command:
SENSe[1] :UFILter<i>:STOPb:LOWer?
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Stopb Upp Displays the upper cutoff frequency of the stopband in the case of
bandpass and band-stop filters; the cutoff frequency is derived from
the selected passband and the stopband attenuation. This value is
only updated after the filter is activated.

Remote-control command:
SENSe[1] :UFILter<i>:STOPb:UPPer?

|
|
|
|
|
|
| Stopband upper
|

|

Attenuation

S

|
0B ——~————~— t---
|
|
|
|
|
|
|
|

Bandpass

!

|

|

|

|

|

|

|
|

|

| |

| [

|

Passband lower Passband upper Frequency

Figure 4-23 Band-pass frequency response with filter parameters

Passband lower Passband upper Frequency

Figure 4-24 Band-stop frequency response with filter parameters

1146.2084.32 4.246 E-3



R&S UPV User-Definable Filters

Notch Filter, Third-Octave Filter and Octave Filter

Center Freq Used to specify the center frequency. The notch filter has a
transmission zero at the center frequency; the attenuation at this
frequency is considerably greater than the specified stopband
attenuation.

Remote-control command:
SENSe[1] :UFILter<i>:CENTer <nu>

Width For notch filter: used to specify the difference between the upper and
lower cutoff frequency (-0.1 dB) of the passband.

Remote-control command:
SENSe[1] :UFILter<i>:WIDTh <nu>

For third-octave and octave filter: displays the width of the passband.

Remote-control command:
SENSe[1] :UFILter<i>:WIDTh?

Stopb Low Displays the lower cutoff frequency of the stopband; the cutoff
frequency is derived from the selected passband and the stopband
attenuation (only for the notch filter). This value is only updated after
the filter is activated.

Remote-control command:
SENSe [1] :UFILter<i>:STOPb:LOWer?

Stopb Upp Displays the upper cutoff frequency of the stopband; the cutoff
frequency is derived from the selected passband and the stopband
attenuation (only for the notch filter). This value is only updated after
the filter is activated.

Remote-control command:
SENSe[1] :UFILter<i>:STOPb:UPPer?

Frequency

Center

< Width ———>>1
Figure 4-25 Notch-filter frequency response with filter parameters
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Third-octave and octave filters are bandpass filters whose passband is geometrically symmetrical to the
center frequency, whereby the passband frequencies are derived from the center frequency as follows:

Third-
octave Passband low = CenterFreq /2
filter:
Passband upp = CenterFreq -2
. 1
Bandwidth = §2-——=02315=23.15%
2
Oktave
filter: Passband low = CenterFreq/+2
Passband upp = CenterFreq -2
1 1
Bandwidth = J2-—=—=0.7071=70,71%
V2 2
Note:

With the third-octave and octave filters, the 0.1 dB bandwidth is reduced until an attenuation of approx.
3 dB is obtained for the cutoff frequencies. The displayed numeric value for "Width" is therefore less
than the 3 dB bandwidth of the third-octave and octave filter.
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File-Defined Filter

If the filters installed on the instrument do not satisfy the requirements of the application concerned, it is
possible to read in a filter from a file. Two file formats are supported in which the filter is described
either by means of the coefficients of the transmission function (*.coe) or using the poles and zeros
(*.zpz or *.npz) on the Z level.

File Def Filter Filter 01 I v]
Filenams | CAUPConfi

Delay 41 8667 s
Shart Name I] RS_EXam j

A file can be loaded in which the filter is described either by means of
the coefficients of the transmission function (*.coe) or using the poles
and zeros (*.zpz or *.npz) on the Z level.

The —| button opens a browser which can be used to select the
filter file.

Remote-control command:
SENSe [1] :UFILter<i>:FNAMe 'filename'

Coefficients of the transmission function

The filter in the file must be an IIR filter with four pairs of poles and zeros in the form of four consecutive
biquads.

The transmission function S(z) is then derived as follows:

3
1_[(22 +2-bli+b2i)

S(z) = gain==

1_[(22 —z-ali—a2i)
i=0

Example: See the file RS_EXAM.COE in the directory D:\UPVA\USER

Note:

The coefficient file *.COE is only valid for the sampling rate determined during the design stage, i.e. the
frequency response of the filter is standardized to this sampling rate. If a different sampling rate is set in
the R&S UPV, the frequency response changes accordingly.
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Poles and zeros of the transmission function
The filter is defined by specifying the poles and zeros on the Z level. Four pairs of poles and zeros are
permitted. Unused poles and zeros must be placed at the origin of the Z level.

The transmission function S(z) is then derived as follows:

3
H (z - 20i)(Z — 2oi*)

S(2) = gain=2

H (z—2zpi)(Z - 2p)

i=0

where: z; = zeros, z,= poles, z* = conjugate complex number.

File format *.zpz

Example: See the file RS_EXAM.ZPZ in the directory DA\UPVA\USER

Note:

The pole/zero file *.ZPZ is only valid for the sampling rate determined during the design stage, i.e. the
frequency response of the filter is standardized to this sampling rate. If a different sampling rate is set in
the R&S UPV, the frequency response changes accordingly.

File format *.npz

Example: See the file HP_100HZ.NPZ in the directory D:\UPVA\USER

Note:

Poles and zeros in the *.NPZ file are standardized to the sampling frequency specified there. If a
different sampling rate is set in the R&S UPV, poles and zeros are converted to this rate so that the
frequency response of the filter remains unchanged. A reference point for the frequency response
(defined by the reference frequency and reference gain at this frequency) must be specified in the file.
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Parameters Common to All Filters

Attenuation Used to specify the desired filter attenuation of the stopband in dB.
When the filter is activated, the attenuation actually implemented must
be entered here (this attenuation is normally greater than the entered
value). Filter attenuation in steps of approx. 10 dB is possible.

Remote-control command:
SENSe [1] :UFILter<i>:ATTenuation <nu>

Delay Displays the estimated settling time of the filter. This value is only
updated after the filter is activated.

Remote-control command:
SENSe[1l] :UFILter<i>:DELay?

Exception: With file-defined filters, a settling time is calculated and
displayed after the coefficients are read in. This settling time can then
be changed manually.

Remote-control command:
SENSe[1l]:UFILter<i>:DELay <nu>

Short Name Displays a short name under which the filter can be called up in the
analyzer or generator. The short name consists of the filter type code
(2 letters) and the frequency. (LP = low-pass filter, HP = high-pass
fiter, BP = bandpass filter, BS = band-stop filter, TZ = third-octave
filter, OC = octave filter, NO = notch filter).
The name of the file is shown here in the case of file-defined filters.

Filter Settling Time

The settling time of the filter can be estimated from the filter parameters. Certain filters (e.g. filters with
steep edges and narrowband bandpass filters) have longer settling times.

When measurement is started (e.g. by making new settings, pressing the start key or in the case of a
sweep), the R&S UPV waits until this settling time expires for every filter before performing the actual
signal integration. If (in exceptional cases) the calculated time is too short, the filters cannot settle
properly before the measurement is started. This can result in unstable measurement values.

The following trick can be used to remedy this problem:

If the file-defined filter "DELAY.COE" (in the directory D:\UPVA\USER) is selected, a settling time can be
entered there which is then added to the settling time of the other filters when measurement is
performed. The DELAY.COE filter has no other function.
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Weighting Filters

In addition to the user-definable filters, the R&S UPV also offers a large number of weighting filters

which conform to the relevant standards.

Filter:
Standards:

Application:

Filter:
Standards:

Application:

Filter:

Standard:

Application:

1146.2084.32

A Weighting

DIN 45412, DIN 45633
IEC 179, IEC 651
ANSI S1.4

Weighted
noise measurement

CCIR 1k wtd

CCIR Rec. 468-4
DIN 45405
CCITT Rec. N21
CISPR 6-76
ITU-T J.16

Weighted
noise measurement

CCIR 2k wtd
Dolby

NAB Standard

B
-

A Weighting Filter

DiSdheowbd

L EEE LR
e

T T I T

Bk T Gk ik 20k

CCIR Lk wed Filter

d

CCIR 2k wid Filier

A% dhe n B
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Weighting Filters

Filter:
Standards:

Application:

Filter:
Standards:

Application:

Filter:
Standard:
Application:

1146.2084.32

CCIR unwtd

CCIR Rec. 468-4
ITU-T J.16

Band-pass filter from 20 Hz
to 20 kHz for band-

limited unweighted
measurement to CCIR

CCITT

ITU-T Rec. 0.41
CISPR 6-76
ITU-T Rec. P.53

Psophometric weighting

C Message
IEEE 743-1995

Weighted noise measurement

B
-

CCIR unwid Filser

L EEE R LYY

B
-

BHIRE NSNS aEhons

CCITT Fibler
- N
g O e o
A \
&
oy
"/" 1
.
e
o
.,n' ...... o R - R
- 500 ik 2k 3% Sk 1 20k

B
-

BHIRE NSNS aEhons
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DA Maise HF Fiber

B
-

Filter: DC Noise HP 1 Y
[}
Standard: ARD Spec. 3/4 b
ARD Spec. 12/2 :
Application: High-pass filter for :
measurement Al
of DC noise £
(tape recorders) oh
Filter: Deemph J.17
Standard: ITU-T J.17

Application: Weighted noise measurement

Dz pha 3NS5 Filier

Filter: Deemph 50/15 ) o %
Standard:  CCIR Rec. 651
Application: Compact disc -
. ] |
H e ¥
1o -H-H-‘_‘-
2030 5I.'l 1041 ZIHy '590 1k Ek J& 5k : 1k 20k

1146.2084.32 4.254 E-3



R&S UPV Weighting Filters
Deemaph 55 Filier
Filter: Deemph 50 * e — 5
Standard: ARD Spec. 5/3.1 i
Application: ~ Weighted noise 1
measurement 5
s
-15
mznaeisij 100 e u; ai:& skmh g
eemph 78 Filier
Filter: Deemph 75 ® %
Standard: ARD Spec. 5/3.1 15
Application: Weighted noise =
measurement 5
a
sk
1o
=15 !
2030 : 5I.'l 1041
i IEC Tuner Filter
Filter IEC Tuner
e i ®
Standard: DIN/IEC 60315-4 g1 Jr-
Application: Measurements on FM tuners z‘“ '|

1146.2084.32
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Filter Jitter wtd a= Hfifter bl Filter
. : ®|
Standard: AES 3 * j
al-
Application: Weighting of jitter B SRS 6 e
transmission function 10 f s i §
1st order HP T S ,..:.5;.,?;_.«.’..'..5... ST 0 0013 SOOI SO SO0 WL 8 S
-3dB at 700 Hz a8 '
-20dB at 70 Hz o J
=X
PO R AL O WU WL U000 L WL IR WAL R |
&0 38 LA 168 s s 488 1k 2k 3k 5k 18k ik
R b uriweld Filber
Filter: Rumble unwtd " 1
5
Standards: DIN 368.3 o
DIN 45539 5]
]
Application: Testing of record players -15
Unweighted noise ﬁ i
measurement =
=}
—40
15
-5
]
Rl
Filter: Rumble wtd .’ Humble il Filer
Standard: DIN 45539 s
o
Application: Testing of record players 5
Weighted noise j;
measurement -
-
-0
=}
—40
15
-5
]
Rl
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Audio Monitoring

Auxiliaries Panel

;IEIEI The Auxiliaries panel allows audio monitoring of many
different sources inside the R&S UPV. Applied and

Speaker u measured analog signals, external digital signals and also
analog input signals which have been converted into digital

Signal Source |Input - signals and processed can all be monitored by ear.
Channel Bioth |

*olutme -30 dB

Anlg Aux Ot | DC |

D Walue 0.00000 W

Trigger In 5Ot

Figure 4-26 Auxiliaries panel

The Auxiliaries panel allows the user to monitor the signal aurally at many different points along the
signal path. The signal to be monitored can be an analog or digital signal, or an externally applied or
internally generated signal.

To allow audio monitoring of digital signals, the loudspeaker output has an audio-monitoring D/A
converter which converts the digital signals into analog signals.

The audio monitoring signal is output from a loudspeaker integrated in the R&S UPV, at a 6.3 mm jack
socket at the bottom right-hand side of the R&S UPV front panel, or at the BNC socket labelled "Anlg
Aux Out" at the rear of the R&S UPV. The maximum output voltage can be up to 5V, depending on the
selected configuration.
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Speaker

Signal Source

1146.2084.32

Activates/deactivates the audio monitoring function.

Speaker [ ‘

If the tick box is empty, the audio monitoring function is deactivated. If
the audio monitoring function is activated, a tick is shown in the tick
box. The audio monitoring signal is then output at the volume/voltage
set under "Volume".

J

The illustration above shows a section of the R&S UPV front-panel
keypad. The internal loudspeaker can be operated directly via these
keys. The left-hand key has a toggle function, i.e. the internal
loudspeaker is activated/deactivated alternately each time the key is
pressed. Pressing the right-hand key opens the window used for
setting the volume.

Remote-control command:
AUXiliaries:SPEaker ON | OFF

Used to select the audio monitoring point along the signal path.

Zignal =ource | Input j
Channel

Monitar
Wolume Function

Fhone Out Generator

Input Audio monitoring of a signal applied at the analyzer
inputs. The input signal of the activated analyzer is
automatically switched to the audio monitoring
output.

Remote-control command:
AUXiliaries:SPEaker:SOURce INPut

Monitor Audio monitoring downstream of the digital prefilter.

Remote-control command:
AUXiliaries:SPEaker:SOURce MONitor

Function The input signal can undergo digital post-processing
(processing type depends on the set measurement
function) before it is listened to by the user.

Remote-control command:
AUXiliaries:SPEaker:SOURce FUNCtion
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Generator The digital data signal from the DSP for the currently
activated generator is fed to the audio monitoring
output via the audio monitoring D/A converter. If the
analog generator is being monitored, the audio
monitoring D/A converter is actuated using the same
digital signals as those fed to the main D/A converter
of the analog generator. Audio monitoring is not
possible with the generator functions "DIM" or "Sine"
with activated Low Dist. After one of these functions
has been switched on, the following message will
appear: "Speaker not available for generator
function DIM or Low Dist activated!"

Remote-control command:
AUXiliaries:SPEaker:SOURce GENerator

The block diagram below shows the points along the signal processing path at which the signal is
tapped and fed to the audio monitoring output:

L .. Analog Measurement
Digital Analog Digital level Measl | Prefilter |—{ value
Generator Generator Analyzer adjustment processing

n g\;‘cgo monitor. Analog
D Analyzer
Generator
DSP
Signal
Source: Generator Input Monitor Function
Auxiliaries

>C Phone-Out-R

>C Phone-Out-L

b R D
A % D m Speaker

D DC C Anlg-Aux-Out

Figure 4-27 Connection to audio monitoring output
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Channel

1146.2084.32

Used to select the audio monitoring channel.

Channel

“olume

| Bith |

Bioth

Anlg Aux Out | Channel 2

Channel 1

I

This menu item is used to decide whether both channels (Stereo) or
just one channel (either Channel 1 or 2) are to be monitored.

Both

Channel 1

Channel 2

The audio monitoring signal is output on both
channels at the audio monitoring output. The internal
loudspeaker outputs the signal from both channels.

Remote-control command:
AUXiliaries:SPEaker:CHANnel STEReo

Only the signal applied and analyzed via Channel 1
or generated internally is output at the audio
monitoring output.

Remote-control command:
AUXiliaries:SPEaker:CHANnel CHI1

Only the signal applied and analyzed via Channel 2
or generated internally is output at the audio
monitoring output.

Remote-control command:
AUXiliaries:SPEaker:CHANnel CH2
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Volume

1146.2084.32

Used to set the volume.

Yalume E dB ||

Setting range from 0 dB (highest volume or output voltage) to -120 dB
(lowest volume or output voltage). This setting affects all three internal
signal paths: the internal loudspeaker, the jack socket on the front
panel of the instrument, and the BNC socket (Anlg Aux Out) at the
rear of the instrument.

The output voltage can be adjusted by entering values directly in the
panel. If Direct mode is active (the entry field has a magenta frame
when the field is selected and the selection is confirmed with "Enter"),
the output voltage can be adjusted almost steplessly using the cursor
keys or the rotary knob.

i

o

If the loudspeaker volume symbol (right-hand key) on the R&S UPV
keypad is pressed, the following panel appears on the screen:

W Speaker volume (-34 dBi) L. 2=
! | i
T St b i) Ut (el TR i) R LR S e |

100 50 0

In this panel, the volume can be adjusted in steps of 1 dB using the
rotary knob or cursor keys = / <= or in steps of 10 dB using the keys
"Page {" and "Page {4".

If a mouse is connected to the R&S UPV, the horizontal slider can be
operated directly.

On an external keyboard, this panel can be called up by pressing
"Ctrl F9". The output voltage can then be adjusted using the same
keys as on the R&S UPV front-panel keypad. The keys "Tab" and
"Shift Tab" are used to adjust the output voltage in steps of 1 dB.

The entry window is closed again by pressing the ENTER ' key, the
Escape key or by pressing the loudspeaker volume symbol again. If a
mouse is used, the window is closed by simply clicking the cross in
the top right-hand corner.

Remote-control command:
AUXiliaries:SPEaker:VOLume <n>
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Anlg Aux Out

DC Value

1146.2084.32

Auxiliary BNC output at the rear of the R&S UPV.

Anlg Auc Out | DC |
DC Value DC
Speaker Ch
DC The auxiliary output supplies DC voltage to the BNC

socket at the rear of the instrument. This voltage can
be used to power an external DUT (Device Under
Test, e.g. a hearing aid).

Remote-control command:
AUXiliaries:AAUXout DC

Speaker Ch1  The left-hand channel of the audio monitoring signal
is output at the rear BNC socket.

Remote-control command:
AUXiliaries:AAUXout CHlSpeaker

Magnitude of the DC voltage level at the rear BNC socket.

Dz “alue ID.DDDDD W ‘

The DC output voltage can be adjusted between -2.5V and +2.5 V.

Remote-control command:
AUXiliaries:DCValue <nu>
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Traces, Spectrum Displays and Bargraphs

The most informative method of displaying measurement results is usually a two-dimensional graphic.
Measurement values as a function of frequency, measurements over a time axis and so on are just a
few examples of the many possible applications. The Audio Analyzer R&S UPV makes a distinction
between the following graphical windows: Sweep Graph, FFT Monitor, FFT Graph, Waveform and
Bargraph. These windows are set up and modified using the associated configuration panel and
displayed as traces or bargraphs.

Graphical Display, Explanation of the Elements

Whether a graphical display is shown as a trace or a bargraph depends on the selected display
configuration panel. The sweep graphs, FFT monitor, FFT graphs and waveform graphical windows are
displayed as traces, whereas the graphical displays showing the THD measurement results take the
form of bargraphs. See the section "Calling Up" on page 4.268 for information on how to set up the
various display configurations.

The individual elements used in the traces and bargraphs are identical with a few exceptions. For
example, some elements are not available for bargraphs (e.g. markers or gridlines for the X axis).

Additional cursor values - -+ T - B Graphical window

Cursor Y value
Markers

Cursor intersection points
Curve

Limit violations

Label of Y axis 2

Limit line

Main grid, subgrid

=
g
Label of Y axis 1 j

Cursor Y value —#18 Harmonic markers

Scaling of Y axis
Min/Max curve

Cursor X value
Scan number

Scaling of X axis
Limit indication
P S e f— Label of X axis

b= e e = E wera :
v Tu Cemid Tvmel alw L gy [

T EE Pragquency i Hr e gy —

Softkey bar

Graphical window
Cursor Y value

Additional cursor values

Cursor Y value
Cursor intersection points
. X Limit line

Main grid, subgrid o .
Limit violations in red

Label of Y axis 2
Label of Y axis 1

Scaling of Y axis Scaling of X axis

Cursor X value
Scan number

o Fremwacs Mz —— vrd Limit indication

=T e T Label of X axis
iy F Py | il I vl | vearid (AT ] | I Daik

Softkey bar
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Cursor intersection points

Cursor X value

Cursor Y value

Additional cursor values
AX, AY, ol, or, 0AX,
xl, xr, XAX

Graphical window

Harmonic markers

1146.2084.32

The points O or X at which the cursor line intersects the trace / lines
identify the cursor so that a reference to the labels in the softkey bar
(e.g. O Vert A or X Hor A) is provided.

X value for vertical cursors.

Vertical cursors:
Y value, or if O Vert A-B / X Vert A-B is set, the difference between the
Y values for the A and B trace / A and B line.

Horizontal cursors:
Y value on the Y1 and/or Y2 axis.

AX: Difference between the X values if the o and x cursor are both
activated as the vertical cursor at the same time.

AY: Difference between the Y values if the o and x cursor are both
activated as the vertical cursor at the same time.

Only for traces (not for bargraphs):

ol:  The point to the left of the marker at which the o cursor
intersects the trace.

or:  The point to the right of the marker at which the o cursor
intersects the trace.

oAX: Difference between ol and or.

xl:  The point to the left of the marker at which the x cursor
intersects the trace.

xr:  The point to the right of the marker at which the x cursor
intersects the trace.

xAX:  Difference between x| and xr.

The graphical window for the respective graphic subsystem, opened
with

Display Showy
Only for traces (not for bargraphs):

The harmonics (2 kHz and 3 kHz) are marked starting from the
X position of the marker (1 kHz).

FFT Monitor

The harmonic markers are activated using the softkeys:

| Marker |

Trace A | Trace B

| Harm F‘
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Main grid, subgrid

Limit line

Limit indication

Limit violations

Markers

1146.2084.32

P <10

P>

Set in the associated panel using the parameter fields

Msan Grid ].&mo Coarse j

in the sections Trace A, Trace B and X Axis.

Gridlines for the X axis are not available for bargraphs as the X axis in
bargraphs is not to scale.

Fixed limit or limit curve from a file; set in the associated panel using
the parameter fields

Limit Upper [v and Limit Lower W

in the sections Trace A and Trace B.
Lim & AW Lim 8 AN

Limit Upper is activated and there is no limit violation.

Limit Lower is activated and there is no limit violation.

The Limit Upper value has been violated in the past but there is
currently no limit violation. The violation is indicated until the
key is pressed again.

The Limit Lower value has been violated in the past but there is
currently no limit violation. The violation is indicated until the
key is pressed again.

The Limit Upper value is currently being violated.

The Limit Lower value is currently being violated.

Limit violations are indicated by red dots on traces or by red bars in
bargraphs:

Only for traces (not for bargraphs):

The X axis value of the marker is used as the basis for calculating the
harmonics, and the left and right-hand intersection points of a
horizontal cursor with the trace.

The marker is set using the softkeys:

Marker |

Trace A | Trace B
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Min/Max curve

Scan number

Softkey bar

Label of X axis

1146.2084.32

The Min curve represents the lowest value of a measurement
sequence and the Max curve the highest value.

Set in the upper section of the associated panel using the parameter
field

Shoer Min Max [

Sean| -3 =lofd

The number of the current scan is displayed here by scrolling through
the scans using the rocker key. The number 0 indicates the
most recent scan; the more negative the number, the older the scan.
"of 4" shown in the example indicates the currently set history and

informs the user how many scans are stored in the memory or saved
in the file. This value is set in the associated panel using

T e

See section "History” on page 4.271.

Right-clicking the arrow opens a box

Sean|-3  >lotd
0

1

in which the desired scan can be selected by clicking the appropriate
number. The cursors, markers, limits and so on are then referenced to
this scan.

The softkey menu for the graphical window allows quick configuration
of all the important and frequently used settings, especially cursor,
marker and zoom functions.

See section "Softkey Menu" on page 4.305 for a detailed description
of functionality.

The softkeys can also be operated by clicking with the mouse.

Consists of the label and unit; set with

Lini |Hz j Enginesring |.£wtn ﬂ

Label ato ¥ |Frequenc Lint Auto v E”——

See section "Parameter Fields of the Panel” on page 4.269.
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Scaling of X axis

Label of Y axis 1

Label of Y axis 2

Scaling of Y axis

1146.2084.32

Only for traces (not for bargraphs):

Automatic or manually set scaling of the X axis; set with

Scaling * Manu ( Auo
Spacing *Un ( Log

Le 849.377 Hz  Fight 113250 KHZ
MainGrid  [Steps x| step 1000.00 Hz
Sub Grid 2 =]

See section "Parameter Fields of the Panel” on page 4.269.
Consists of the label and unit; set with

Label Auto i Ll Gt

and
Unit Andr Track T 105\-’ vi
Engineering Iltlr'r _-J

Und Auto v [ 54

See section "Parameter Fields of the Panel” on page 4.269.

Automatic or manually set scaling of the Y axis; set with

Scaling + Manu  Auto
Spacing & Lin £ Log
Top 10,0000 dEY
Bottom 170.000 dBv
Mhain Grid I.S.uto Coarse :]
Sub Grid |2 =l

See section "Parameter Fields of the Panel" on page 4.269.
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Calling Up

The way in which measurement results are to be displayed graphically is set up in the display
configuration panels. What is measured and how measurement is performed is configured in the
analyzer panel, or in the generator panel in the case of sweeps. The way in which the measurement is
displayed can also be changed at a later stage. It is also possible to load and replot traces from files.

The display configuration panels are opened via the menu bar of the R&S UPV. The menu bar is
opened by pressing the key on the front panel or, with mouse operation, by moving the pointer to
the left-hand edge of the R&S UPV application window; the menu bar then appears at the top left-hand
edge of the R&S UPV application.

M Rohde & Schwarz Audio Analyzer LIF'f'h' Screen 1
[Fle Edi Screens instrumerfa DispConfiy [Jsplays Macros | Ltilies wWindows | Help
Function Config (closed)

Level Mon Config (closed)
Ingout Conifig (chosed)

Frag / Phase Config (cloged)
[Swieen Graphi. Confia (clesed)
Sweep Graph2 Config (closed)

Six different display configuration panels are available, some with two or four windows; i.e. the
measurement data sets for the analyzer measurement function

| Function frms |

and the measurement data sets for the additional measurement functions

Level Monltor | RS -

input Monitor | Peak -
FreqPhase IFrequern:',-' j

FFT Montor [+

Wiavetorm ¥

can be displayed at the same time.

- Sweep in 4 windows
Listed in the menu as Sweep Graph1 Config to Sweep Graph4 Config.
The panel is used to configure the display of measurement results from a measurement sequence
(sweep) as a diagram in the Cartesian co-ordinate system. Two dependent values can be displayed
as TRACE A and TRACE B over an independent X axis.

- FFT Monitor
Listed in the menu as FFT Monitor Config.
The panel is used to configure the display of a frequency spectrum if FFT Monitor is set as the
additional measurement function in the analyzer panel.
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- FFT Graph in two windows
Listed in the menu as FFT Graph1 Config and FFT Graph2 Config.
The panel is used to configure the display of a frequency spectrum if the FFT measurement
function or a Post FFT is selected in the analyzer panel.

- Waveform
Listed in the menu as Waveform Config
The panel is used to configure the display of a waveform (level over time) if Waveform is selected
as the additional measurement function in the analyzer panel.

- Bargraph in two windows
Listed in the menu as Bargraph1 Config and Bargraph2 Config.
The panel is used to configure the display of a bargraph with symbolic (i.e. not to scale) X axis if the
THD measurement function is selected in the analyzer panel.

Parameter Fields of the Panel

The layout of the display configuration panels is almost identical for all of the graphic systems.
Depending on the graphic system, parameter fields may be omitted or different parameter lists may
appear in the selection fields.

For example, in the display configuration panels for

FFT Monitor or Sweep
TRACE A
Y-Source O ﬂ
[ | -
TRACE A Ky O
Furct Ch2
¥-Source | Level Cht =] Frequency Chi
(0]} Frequency Ch2
jLeveicnt ] Phase
Ll Ch2 Group Delay
Phase Chi Levion RMS Chi
Phasza Ch2 Lavion RMS Ch2
Fie Levhon DC Chi ;]

there are different selection options for the sources of the measurement results.
The differences are explained in the respective parameter field description.

Display Display Show |

Clicking the Show button in the Display parameter field activates the
graphical display of traces or bargraphs.

The display is deactivated by pressing the key or by clicking
the X button in the title bar using the mouse, provided that the display
window has the focus (see section "Traces, Spectrum Displays and
Bargraphs" on page 4.263).
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Data List

Scan

1146.2084.32

Dt List Show |

Clicking the button opens a separate window in which the
measurement results for Trace A, Trace B and the values for the
X axis are displayed numerically. The display is deactivated by
pressing the key or by clicking the X button in the title bar
using the mouse, provided that the display window has the focus (see
section "Result List" on page 4.314).

Sean (v Single  Muti

For:

- FFT Monitor

- Sweep Graph1to 4

Used to specify whether one (Single) or several (Multi) measurement
sequences are recorded or loaded from a file.

Single Only one trace (measurement sequence) or one
trace pair (TRACE A and B) is to be recorded or
loaded (see section "Trace Files" on page 4.344).

The display can be in the form of a trace or a
bargraph.
Each new trace overwrites the previous trace.

The following parameter fields are hidden:
- History

- New Scan

- Import From

Multi With this setting, not just one measurement
sequence or pair of measurement sequences
(Trace A and Trace B) is recorded/loaded and
displayed but any number of sequences and
sequence pairs (see section "Trace Files" on page
4.344).

However, only the number selected in the History
parameter field (max. 20) is stored internally and
written to a file (see Saving) or read from a file (see
Loading). The scans that are not stored are only
available in the graphic and are lost if the graphical
window is moved or resized, if rescaling is
performed, if trace files are stored/loaded, or if
setups are stored/loaded.

The following parameter fields become available:
- History

- New Scan

- Import From
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History History 12 ﬂ

Only available if "Scan" is set to "Multi" and therefore only for the
graphic systems FFT Monitor or Sweep Graph1 to 4.

History determines how many scans are stored in the memory or
saved in the file. It is not possible to select "1" as this number
represents single-scan mode.

Show MIN/MAX Showy MBMae [

If the tick box is activated, the Min/Max curves will be displayed.

The Min curve represents the lowest value of a measurement
sequence and the Max curve the highest value. The Min/Max function
is reset each time the key is pressed.

A MIN/MAX display is also possible for graphic systems which do not
have any scans (e.g. FFT Graph), i.e. a MIN scan and a MAX scan
are recorded. The Show MIN/MAX function is available for the
following graphic systems:

- FFT Monitor

- Sweep Graph1to 4

- FFT Graph 1 and 2

- Bargraph1 and 2

Y-Source Sweep Graph graphic system
TRACE & Track TRACEB
Y-Source  [Funct Ch -] [Prase |

Used to select which sweep measurement results (obtained from one
of the sweep functions listed below) are to be collected as TRACE A
or TRACE B and displayed graphically on the left-hand or right-hand
Y axis.

Example:
The frequency response of a DUT is determined by means of a
generator frequency sweep and the analyzer measurement function
"RMS" and displayed in the Sweep Graph graphic system as
TRACE A.

o AKTE
e Thre |
sechiGeny  [e | | R IEEEEET
s Jon = T T

Dol Lol

Lo ]

Frace
FFT G ak =1 | 1
o EIREAN e o ARvs T Hekd
For more information on Y Source see section "Trace Files" on page

4.344.
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Off

Funct Ch1
Funct Ch2

Frequency Ch1
Frequency Ch2

1146.2084.32

No trace is displayed or an available trace is
deleted.

The function measurement result obtained by
means of a generator sweep for channel 1 or
channel 2 with the set analyzer measurement
function

M=
|Fl.l1r:llun [rnes -]

Analyzer Function

is displayed as Trace A or Trace B over a basic
physical quantity selected under "X Axis"” on
page 4.87.

The measurement result is displayed in the
numeric display:

The frequency measurement result obtained
by means of a generator sweep for channel 1
or channel 2 with the additional measurement
function Freq/Phase

FreqiPhase iF: EGUency _1_'1

is displayed as Trace A or Trace B over a basic
physical quantity selected under "X Axis"” on
page 4.87.

The measurement result is displayed in the
numeric display:
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LevMon RMS Ch1
LevMon RMS Ch2

LevMon DC Ch1
LevMon DC Ch2

LevMon Max Ch1
LevMon Max Ch2

1146.2084.32

The RMS measurement result obtained by
means of a generator sweep for channel 1 or
channel 2 with the additional measurement
function Level Monitor RMS

Level Mondtor | RMS -

is displayed as Trace A or Trace B over a basic
physical quantity selected under "X Axis"” on
page 4.87.

The measurement result is displayed in the
numeric display:

T s = 1~

L Frae Fapeyorey

£
I3

The DC measurement result obtained by
means of a generator sweep for channel 1 or
channel 2 with the additional measurement
function Level Monitor DC

Level Monitor | DC |

is displayed as Trace A or Trace B over a basic
physical quantity selected under "X Axis" on
page 4.87.

The measurement result is displayed in the
numeric display:

Fumeric Ciepl oy _

Tz Frwjus o

b

oM

<o I

The spectral maximum obtained by means of
a generator sweep for channel 1 or channel 2
with the additional measurement function
Level Monitor Sprectral Max

Level Monior  {Spectrsl Max =

is displayed as Trace A or Trace B over a basic
physical quantity selected under "X Axis" on
page 4.87.

The measurement result is displayed in the
numeric display:
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Inp Peak Ch1
Inp Peak Ch2

Phase

Group Delay

File: Trace A

1146.2084.32

The peak measurement result obtained by
means of a generator sweep for channel 1 or
channel 2 with the additional measurement
function Input Peak

o |

is displayed as Trace A or Trace B over a basic
physical quantity selected under "X Axis" on
page 4.87.

The measurement result is displayed in the
numeric display:

Prvesi v Lamie: b

T i Tamniaey
- EEFITR TN
» EEETE I

The phase measurement result obtained by
means of a generator sweep with the additional
measurement function Freq/Phase

FreqPhaze !Freq & Phaze ﬂ

is displayed as Trace A or Trace B over a basic
physical quantity selected under "X Axis" on
page 4.87.

The measurement result is displayed in the
numeric display:

o -

¥

The group delay measurement result obtained
by means of a generator sweep with the
additional measurement function Freq & Grp
Del

FregPhase !Freq & Grp Del :J

is displayed as Trace A or Trace B over a basic
physical quantity selected under "X Axis" on
page 4.87.

The measurement result is displayed in the
numeric display:

Trace A is loaded from a file, see section
"Trace Files" on page 4.344.
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File: Trace B Trace B is loaded from a file, see section
"Trace Files" on page 4.344.

FFT Monitor graphic system

TRACE A Track TRACEDB
Y-Source ILe'-'e'l Cm :]

Used to select which measurement results obtained with the additional
measurement function FFT Monitor are to be displayed graphically as
TRACE A or TRACE B on the left-hand or right-hand Y axis.

Section of the Analyzer Function panel:

FFT Monitor v

Overlapping [
FFT Sira ] 3 _]
WWinclowe iFm‘e Vincent 2 ﬂ

Rezoktion

Meas Time 1TO.EET fre

For more information on Y Source see section "Trace Files" on page
4.344.
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Y-Source
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Off No trace is displayed or an available trace is
deleted.

Level Ch1 The level measurement result for channel 1 or

Level Ch2 channel 2 obtained with the FFT Monitor is

displayed as Trace A or Trace B over a
frequency X axis.

Phase Ch1 The phase measurement result for channel 1

Phase Ch2 or channel 2 obtained with the FFT Monitor is
displayed as Trace A or Trace B over a
frequency X axis.

File: Trace A Trace A is loaded from a file, see section
"Trace Files" on page 4.344.

File: Trace B Trace B is loaded from a file, see section
"Trace Files" on page 4.344.

FFT Graph graphic system

TRACE & Track TRACE B

¥.Source ]FFT Lewal Ch1 j

Used to select which measurement results obtained with the analyzer
measurement function FFT are to be collected as TRACE A or
TRACE B and displayed graphically on the left-hand or right-hand
Y axis.

Section of the Analyzer Function panel:

Analy zer Function ! E.'E
| Function [FFT -]

For more information on Y Source see section "Trace Files" on page
4.344.

Off No trace is displayed or an available trace is
deleted.

FFT Level Ch1 The level measurement result for channel 1 or

FFT Level Ch2 channel 2 obtained with the analyzer

measurement function FFT is displayed as
Trace A or Trace B over a frequency X axis.

FFT Phase Ch1 The phase measurement result for channel 1

FFT Phase Ch2 or channel 2 obtained with the analyzer
measurement function FFT is displayed as
Trace A or Trace B over a frequency X axis.

File: Trace A Trace A is loaded from a file, see section
"Trace Files" on page 4.344.

File: Trace B Trace B is loaded from a file, see section
"Trace Files" on page 4.344.
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Waveform graphic system

TRACE A Track TRACE B
¥-Source  |LevelCm | fLevel cn2 -]

Used to select which measurement results obtained with the additional
measurement function Waveform are to be collected as TRACE A or
TRACE B and displayed graphically on the left-hand or right-hand
Y axis.

Section of the Analyzer Function panel:

Wiavetorm Iv

Mezz Made {_-__-..-.-11.-4 J
Fiterpol [1 J
Trace Len W 5

Trig Src 1l:hannel 2 j

Trig Level 000000 ¥
Trig Shope (¥ Rising " Falling

Pretrigger 0.00000 5

For more information on Y Source see section "Trace Files" on page
4.344.

Off No trace is displayed or an available trace is
deleted.

Level Ch1 The level measurement result for channel 1 or

Level Ch2 channel 2 obtained with the waveform

measurement function is displayed as Trace A
or Trace B over a time X axis.

File: Trace A Trace A is loaded from a file, see section
"Trace Files" on page 4.344.

File: Trace B Trace B is loaded from a file, see section
"Trace Files" on page 4.344.
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Y-Source
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Bargraph graphic system

TRACE & Track TRACED

Y -Source |Fum:'| i ;1 ||:"|"|EI'5E ;I

Used to select whether the measurement result for channel 1 or
channel 2 obtained with the analyzer measurement function THD is to
be collected as TRACE A or TRACE B and displayed graphically on
the left-hand or right-hand Y axis.

Section of the Analyzer Function panel:

Analyzer Function HR=E

| Function |r|-c- ﬂ

For more information on Y Source see section "Trace Files" on page
4.344.

Off No trace is displayed or an available trace is
deleted.

Funct Ch1 The function measurement result for channel 1

Funct Ch2 or channel 2 obtained with the analyzer

measurement function THD is displayed as
Trace A or Trace B over a not-to-scale
frequency X axis.

File: Trace A Trace A is loaded from a file, see section
"Trace Files" on page 4.344.

File: Trace B Trace B is loaded from a file, see section
"Trace Files" on page 4.344.
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Track

If a tick box is available in the Track column, the settings for the
parameters concerned can be transferred from TRACE A to
TRACE B. The horizontal partition lines in the panel indicate the
parameters for which tracking applies.

Trasck
7 Mive " Hold | + Aive " old
Re'erence I't'm '-'I ﬁ I b _!
Ii.C:‘_I:lEIU v II a0

.I.hil'rt.i'l'rer [» v|| r~ o -

v The content of the parameter fields for TRACE A are
transferred to TRACE B. The parameter fields for
TRACE B then appear grey and cannot be
accessed.
Changes made to the settings in TRACE A are
transferred immediately to TRACE B.
Example:

Raterence l\l'aue - Fl Walls -

|1 00000 v 1 0000

r The parameter fields for TRACE A and TRACE B
can be accessed and changed separately.
Example:

Falerence el =l I VaiLE -

111111 ; W £ !2222:.2 ' L
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Label Auto Used to label the left-hand (Trace A) or right-hand (Trace B) Y axis of
the graphical display.

v

f* Alive  Hold

Labe! Auto ¥

The label (which is selected under TRACE A or
TRACE B), i.e. the name of the measurement result
which is displayed as TRACE A or TRACE B, is
displayed in grey (cannot be accessed) in the text
field to the right of the tick box and also on the

Y axis in the graphical display.

100l 144

Here rotated by 90°.

Label Auto [ bty L]

A user-definable label appears on the Y axis of the
graphical display.

Giiapeey

L .
= on
= =

I llr 0sl-
A0JIUOL | 44

0
E

Here rotated by 90°.

Used to enable or freeze the display of new measurement values for
Trace A or Trace B.

Alive

Hold

1146.2084.32

New measurement values are displayed, see
section "Trace Files" on page 4.344.

The last trace remains in the display, see section
"Trace Files" on page 4.344.
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Reference I‘v’arue :]

It can be a single numeric value or a data set (reference trace). It
applies to all numeric values of the trace, i.e. measurement values,
top/bottom/limit values and all the scans of a trace;

the same reference value therefore applies for all scans.

Used to select the reference for referenced units (e.g. dBr, V/Vr or
AHz) for Trace A or Trace B.

Meas Panel The reference value from the associated
measurement function configuration panel is used.

Example:
The additional measurement function Input Monitor
is activated in the analyzer panel:

Input Monltor | Pesk =

In the Sweep Graph1 graphic system, the result of
the Input Peak measurement for channel 1 is
selected as the source for Trace A:

TRACE A
¥-Source firp Peak 1 =]

The measurement results of the additional
measurement function Input Monitor are therefore
plotted as Trace A on the Y1 axis.

In the Input Config panel, the reference value for the
additional measurement function is set to 0.2222 V.

Input Config M=

Channed 1 Chanined 2
Ui v = <l
Linit Sudo v | Iv |

Engineering  |Auto =] fauo -

Resohtion  [Sdg /00018  w| [Sdig /000108 =]

If Reference is now set to Meas Panel,

Referance Ihﬂeas Parwel :]

the reference value from the Input Config panel is
entered here and used if referenced units are
selected.

The advantage of adopting the reference value in
this way is that a measurement display in
referenced units in the numeric display or combi
display can be compared with the measurement
values in the graphical display.
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Value A numeric value with unit must be entered as the
reference value in the parameter field below.

Max The maximum Y value of the measurement
sequence is used once only as the reference value.
The setting then returns to Value and the reference
value is displayed in the parameter field below.

* Cursor The Y value at which the * cursor is positioned is
used once only as the reference value. The setting
then returns to Value and the reference value is
displayed in the parameter field below.

If the * cursor is an A-B cursor, the value of the trace
for which the reference value is intended is used, i.e.
the * cursor of Trace A if the * cursor was selected
as the reference value for Trace A.

o Cursor The Y value at which the o cursor is positioned is
used once only as the reference value. The setting
then returns to Value and the reference value is
displayed in the parameter field below.

If the o cursor is an A-B cursor, the value of the
trace for which the reference value is intended is
used, i.e. the o cursor of Trace A if the o cursor was
selected as the reference value for Trace A.

Ref 997 Hz The Y value at 997 Hz is used once only as the
reference value. The setting then returns to Value
and the reference value is displayed in the
parameter field below.

If the X axis is not a frequency axis (e.g. in the case
of level sweeps or waveform displays), an error
message is displayed and the reference value
remains unchanged.

Ref 1000 Hz As for Ref 997 but with 1000 Hz

Other Trace The reference trace is loaded with the trace data of
the other traces. Each new measurement value of
the other trace is entered in this reference trace at
the same time and is then immediately available for
displaying the new measurement points. If the other
trace is not available or unsuitable, an appropriate
warning is issued.

Meas Ch1 The reference trace is deleted and then loaded with
the measurement values from channel 1.
This setting is only available if both channels are
activated.

Meas Ch2 As for Meas Ch1 but with channel 2
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Generator The reference trace is deleted and the valid
generator setup is then loaded for each
measurement.

File The reference trace is loaded from a file. The file

name is entered in the parameter field below, see
section "Trace Files" on page 4.344.

File Intern File Intern is only offered as the mandatory setting if
Y-Source = File: Trace A or File: Trace B and if a
trace file has been loaded that contains a reference
value scan plus a data scan.

Hold The reference trace is no longer changed. If HOLD
is selected when no valid reference trace data is
available, a warning is issued and the last valid
parameter selected for Reference is set again.

Reference Value Reference  |Value -
0.00000 v

Reference value with unit for the reference parameter VALUE.

Reference File Reference  |Fie |
MyRet tre 5 |

File name for the reference parameter FILE.

Normalize Mormalize |‘u'alue ﬂ

If a referenced unit (e.g. dBr or V/Vr) and a moving reference value
(i.e. Reference = OTHER TRACE, MEAS CH1, MEAS CH2,
GENERATOR or a reference trace stored in a file) are used, the
displayed trace is normalized by the entire trace being shifted, i.e.
multiplied by the normalization value.

The normalization value is transferred to all scan data sets; the same
normalization value therefore applies for all scans.

OFF Normalization is deactivated.

Value Fixed normalization value which is entered as a
multiplication factor in the parameter field below.
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Normalize Value

Unit Funct Track

1146.2084.32

o Cursor The trace is normalized once only at the o cursor to
0 dBr or V/Vr = 1. For this purpose, the referenced
trace value is read out and the reciprocal value is
entered in the parameter field below. The parameter
then changes back to VALUE.

* Cursor As for the o cursor.

Normaiize |value ﬂ
0.00000

Used to enter a fixed normalization value as a factor.

The value can be entered separately for each scan.

The normalization value set for the scan is entered here by scrolling
through the scans using the rocker key or by selecting the
scan number in the graphical display.

Unit Fnct Track [ |

Used to determine whether the unit is the same as that set in the
analyzer or whether it can be user-selected.

v Urdt Frict Track [+ B -

The unit selected in the analyzer is used for the
measurement data displayed on the Y axis and for
the displayed top, bottom and limit values.

Itis displayed in grey (cannot be accessed) next to
the tick box and also on the Y axis of the graphical
display.

If a logarithmic unit (dBu, dBV, dBr, dBm or dBFS)
appears here, the parameter field below (Spacing)
cannot be accessed and its parameter is set to Lin
(it would be pointless to display measurement
values with a logarithmic unit on an axis with
logarithmic spacing).

Level Ch1
3 5 o

¥
—
=
[==]

-~
-
i
=
-
(=]

=

Here rotated by 90°.

The unit which appears here depends on the
parameter selected under Trace A or Trace B (e.g.
Level Ch1, Phase Ch1) and on the analyzer
instrument (e.g. ANALOG, DIGITAL).

4.284 E-3



R&S UPV Traces, Spectrum Displays and Bargraphs
r Unit Fnct Track [ W -
The unit can be user-selected from the list of
available parameters.
If a logarithmic unit (dBu, dBV, dBr, dBm or dBFS) is
selected here, the parameter field below (Spacing)
cannot be accessed and its parameter is set to Lin
(it would be pointless to display measurement
values with a logarithmic unit on an axis with
logarithmic spacing).
Unit Uri v -
The list of units available here depends on many different settings,
e.g. the graphic system, measurement function or whether the digital
or analog analyzer is selected.
The unit can be user-selected from the list of parameters.
If a logarithmic unit (dBu, dBV, dBr, dBm or dBFS) is selected here,
the parameter field below (Spacing) cannot be accessed and its
parameter is set to Lin (it would be pointless to display measurement
values with a logarithmic unit on an axis with logarithmic spacing).
Unit Auto

1146.2084.32

Ui Auto i?‘

Used to determine whether the unit label displayed on the Y axis for
Trace A or Trace B is the same as the unit set in the Unit Funct Track
parameter field or whether it can be user-selected.

v Unit Auto ~ {Er

The unit label displayed on the Y axis for Trace A or
Trace B is the same as the unit set in the Unit Funct
Track parameter field and is therefore generated
automatically by the R&S UPV.
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Engineering
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~

Engineering

Und Auto [ dBspl

A user-defined unit label can be entered.

Practical example:

The output level Uygssp Which is output at a sound
pressure of 0 dBspl (spl = sound pressure level) is
specified for high-quality microphones.

If the measured microphone output level is displayed
in the referenced unit dBr and entered for the
reference value Ugggspi, the level displayed on the
R&S UPV will be in dBr but corresponds to the
sound pressure in dBspl. In the graphical display,
however, an axis label in dBspl is desirable. To allow
this, the unit label can be changed from dBr to
dBspl.

Sound Preasure Level E_BEL

0%1-
ool-

n
= (=]

Here rotated by 90°.

-]

Conversion of the Trace A or Trace B-related cursor and scaling
values in the graphical display by a factor of 1000.

This parameter field cannot be accessed if a dB or % unit is selected
in the Unit Funct Track parameter field above since these units do not
have an engineering function.

Auto

Off

Automatic engineering assignment from p to M. The
cursor and scaling values are displayed with the
engineering symbol.

The Y axis is labelled with the unit without
engineering.

=406

V)

Level Ch1

Engineering is deactivated.
Values are always displayed in 1.0 E° format.

04

Level Ch1/V
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x 3T

Auto Scale Siko Soue

Engineering fixed to y, m or k.

The cursor and scaling values are displayed without
the engineering symbol.
The Y axis is labelled with engineering and unit.

400

Level Ch1 @

Exec

One-off automatic scaling of the Y axes for Trace A or Trace B.

Exec

Spacing Spacing

Clicking this button triggers a one-off scaling
process which uses the minimum and maximum
values of the existing measurement sequence for
TRACE A or TRACE B.

The end values of the new scaling are approx. 5%
less or greater than the exact values. The
determined values are entered in the Top and
Bottom parameter fields below.

" Lin " Log

Linear or logarithmic spacing of the Y axis for Trace A or Trace B.

Lin

1146.2084.32

Linear spacing of the Y axis.

If a logarithmic unit (dB unit) has been selected in
the Unit Funct Track parameter field, this parameter
field is shown in grey (cannot be accessed) and its
parameter is set to Lin (it would be pointless to
display measurement values with a logarithmic unit
on an axis with logarithmic spacing).
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Top

Bottom

Main Grid

1146.2084.32

Log Logarithmic spacing of the Y axis.

This parameter is only available if a linear unit (V, W,
AV and so on) has been selected in the Unit Funct
Track parameter field and its value range cannot
contain negative numbers.

Example:

Although AV is a linear unit, the measurement
results can be negative which means that
logarithmic display is not possible.

Top 0.00000 clBu

Used to set the top value of the Y axis for Trace A or Trace B.

If Auto Scale has been triggered, the value is reset on the basis of the
current trace data.

Negative values or the value 0.00000 are not permitted if Spacing is
set to Log.

Bottom 10,0000 dBu

Used to set the bottom value of the Y axis for Trace A or Trace B.

If Auto Scale has been triggered, the value is reset on the basis of the
current trace data.

This value must always be lower than the top value.
Negative values or the value 0.0000 are not permitted if Spacing is set
to Log.

Maan Grd 1.u-u1-:| Wi ﬂ

Division of the graphical display with horizontal main gridlines.
Off No main gridlines are used in the graphical display.

On Decadic division of a Y axis (with Spacing = Log)
with main gridlines.

Auto Coarse Coarse, medium or fine division of a Y axis (with
Auto Medium  Spacing = Lin) with main gridlines. One to two, 3 to 4
Auto Fine or 8 to 9 main gridlines are displayed depending on
the scale end values.
Main gridlines may be hidden if the graphical
window is reduced in size.
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Divisions Preset division of a Y axis (with Spacing = Lin) with
main gridlines.
The desired number of divisions is set in the
parameter field below.
These main gridlines are not hidden if the graphical
window is reduced in size.
Steps Preset division of a Y axis (with Spacing = Lin) in a
fixed step size.
The step size is set in the parameter field below.
These main gridlines are not hidden if the graphical
window is reduced in size.
Division aan Grid 1I1W|3|ms ﬂ
o
Used to enter the number of main gridline divisions for a Y axis (with
Spacing = Lin).
If, for example, 2 is entered, the Y axis is divided into two sections,
i.e. one main gridline is displayed.
Steps Main Grid  |Steps -
0.00000 dBv
Used to enter the main gridline step size for a Y axis (with
Spacing = Lin).
The unit of the value is not linked to the unit selected in the Unit Funct
Track parameter field; the value can be given in different units.
Sub Grid Sub Grid |g- ﬂ

1146.2084.32

Subdivision of the main gridlines in a graphical display using
subgridlines.

Off Subgridlines are deactivated.

2 Subdivision of the main gridlines of a Y axis (with

4 Spacing = Lin) into 2, 4 or 5 sections.

5 If, for example, 2 is selected, the area between two
main gridlines is divided into 2 sections, i.e. one
subgridline appears between the main gridlines.
These subgridlines are not hidden if the graphical
window is reduced in size.
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Limit Upper

1146.2084.32

Coarse Coarse or fine subdivision of the main gridlines of a
Fine Y axis (with Spacing = Log) with subgridlines.
Coarse Fine
01 0.1
0.05 0.05
0.02 0.02
0.01 0.01
Only All
subgridlines subgridlines
2and 5

Lirnit Upper 7

An upper limit / limit curve can be defined for the measurement,
whereby each measurement value of a sweep or FFT is compared
with the limit / limit curve. The limit / limit curve is plotted in red in the
co-ordinate system of the graphical display.

Limit overranging is indicated by red dots on the trace or on the bars
of a bargraph.

The upward-pointing arrow in the bottom right-hand corner of the
graphical display indicates overranging of the upper limit or the limit
line.

FFT Monitor BEE
0
3
o
- =50
£
5
.§ -100
o
=150
a0 1% U
geanl 0 =l of1 Freq/Hz (LUmAA )

See section "Graphical Display, Explanation of the Elements", page
4.314 for the meaning of the limit violation symbols.

Pressing the key causes the existing limit overranging to be
reset and new violations to be recorded.
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Source SOUrce |"-'-aluF_‘ ﬂ

Used to determine how the upper limit is set.

Value Source |Value ﬂ

10.0000 mFs

A fixed limit can be entered (Source must be set to
Value).

In the parameter field below, an upper limit constant
for all X values is entered in the unit which has been
selected in the Unit Funct Track parameter field. If a
relative unit is selected, the associated reference
value (a few parameter fields higher up) is used.
The value can be entered separately for each scan.
The current value for the respective scan is entered
here by scrolling through the scans using the

rocker key or by selecting the scan number
in the graphical display; this value can then be
changed.

Source |_Fde j

Limits are checked by using a limit file.

The name of the limit file is entered in the parameter
field below.

This limit file contains reference values for a limit
curve in a special format.

Each new scan interpolates the entries in the limit
file to the X values of the scan.

All scans of a trace are compared to this limit curve,
and the limit violations are marked.

File

FFT Miombor !EE
5 a

-

- 50

—

=

‘_g -100

- 150

750 1K 1.25k

Scanl 0 =lai Frequency | Hz Lma W
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Normalize

1146.2084.32

File Intern File Intern is only offered as the mandatory setting if
Y-Source = File: Trace A or File: Trace B and if a
trace file has been loaded that contains a reference
value scan plus a data scan.

Limit violations are displayed using the limit data set
of the sacan selected by means of the

rocker key.
Limit Upper
Source |Fite |
Lim upg _I
v
o
1 23450

Used to shift (normalize) a limit trace stored as a file. This parameter
field is only available if Source is set to File or File Intern.

Mormalize =

The Upper Limit curve is shifted.
This parameter field is only available if "Normalize" is activated.

¥ Normalization is activated.
A numeric value (factor) must be entered as the
normalization value in the parameter field below.

r Normalization is deactivated.
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Limit Lower

Source

1146.2084.32

Limi Lower W

A lower limit / limit curve can be defined for the measurement,
whereby each measurement value of a sweep or FFT is compared
with the limit / limit curve. The limit / limit curve is plotted in red in the
co-ordinate system of the graphical display.

Limit underranging is indicated by red dots on the trace or on the bars
of a bargraph.

The downward-pointing arrow in the bottom right-hand corner of the
graphical display indicates underranging of the lower limit or the limit
line.

FFT Monitor [ [Of x]

-100

Level Ch1 | dBV

-150

500 1k 1.5k
Seanl 0 =lof1 Frequency | Hz @I

Pressing the key causes the existing limit underranging to be
reset and new violations to be recorded.

Source |x-'a|ue j

Used to determine how the lower limit is set.
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Value Source |Value ﬂ

10.0000 mFs

A fixed limit can be entered (Source must be set to
Value).

In the parameter field below, a lower limit constant
for all X values is entered in the unit which has been
selected in the Unit Funct Track parameter field. If a
relative unit is selected, the associated reference
value (a few parameter fields higher up) is used.
The value can be entered separately for each scan.
The current value for the respective scan is entered
here by scrolling through the scans using the

rocker key or by selecting the scan number
in the graphical display; this value can then be
changed.

File N [Fie |

ML irm g |

Limits are checked by using a limit file.

The name of the limit file is entered in the parameter
field below.

This limit file contains reference values for a limit
curve in a special format.

Each new scan interpolates the entries in the limit
file to the X values of the scan.

All scans of a trace are compared to this limit curve,
and the limit violations are marked.

FFT Pt or M[=E

o

g

— _-5|:|

=

8 100

E -150

750 1K 1.2k

Seanl 0 =lat Frequency | Hz Lma W

File Intern File Intern is only offered as the mandatory setting if

Y-Source = File: Trace A or File: Trace B and if a
trace file has been loaded that contains a reference
value scan plus a data scan.

Limit violations are displayed using the limit data set

of the sacan selected by means of the
rocker key.
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Normalize

New scan

1146.2084.32

Limit Upper
Source |File |

]

123450

Used to shift (normalize) a limit trace stored as a file. This parameter
field is only available if Source is set to File or File Intern.

Mormalize =3

The Upper Limit curve is shifted.
This parameter field is only available if "Normalize" is activated.

v Normalization is activated.
A numeric value (factor) must be entered as the
normalization value in the parameter field below.

r Normalization is deactivated.

Mewy =can Feplace j

This parameter field only appears if Scan is set to Multi. It is therefore
available for the following graphic systems:

- FFT Monitor

- Sweep Graph1to 4

It is used to determine whether a scan in the current trace is replaced
(Replace) or whether a scan is appended (Append) to the current
trace.

Here it is irrelevant whether the scan originates from a measurement
or is imported from a trace file specified in the Import from parameter
field below.

Details see section "Trace Files" on page 4.344.

Replace The scan (selected using the rocker key or

by means of the scan number in the graphical
display) is replaced by the scan from a
measurement or from the trace file specified in the
Import from parameter field below.

See section "Trace Files" on page 4.344 for further
details.

Append The scans from a measurement or from the trace

file specified in the Import from parameter field
below are appended to the current trace.

See section "Trace Files" on page 4.344 for further
details.
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Import from

X-Source

1146.2084.32

Inport from Mytrace irc Onui

This parameter field only appears if Scan is set to Multi. It is therefore
available for the following graphic systems:

- FFT Monitor

- Sweep Graph1to 4

It is used to enter the name of a trace file whose scans are to replace
a current scan or are to be appended to the current trace.

Whether scans are to be replaced or appended is determined in the
New scan parameter field above:

Replace: "New scan" must be set to "Replace".

Append: "New scan" must be set to "Append".

See section "Trace Files" on page 4.344 for further details.

K-Source IH-:uld :J

This parameter field is only available in the display configuration panel
Sweep Graph1 to 4 and determines the response of the X axis
parameter field.

Sweep The X Axis parameter field is not available in a
sweep that is switched on in the Generator Function
panel; the X axis is thus automatically adapted to the
X axis sweep setting in the generator.

| Generator FURMRRNIIRI= EX] _sweep Grapht Config____|
Fwcton  [sre  o]|[swol 2 5]
Lonw Dist [ Lim Upper [
SweepCil  |Adcsween 7] | |LmaLower I
Mest Stap m K-Source Shersep -

|
¥ Axiz Frequency it | - Awis IFl a1 ] -'I
I Axiz ot 'I Urit fHJ: 'j

If the sweep is switched off in the generator,

Swveep Cirl IOff =

the X Axis parameter field is operable and the user
can select the functionality.

Hold The X Axis parameter field is not available. The X
axis retains the current setting at the time of the
switchover to Hold and helps prevent the X axis from
being unintentionally destroyed.
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X Axis

1146.2084.32

Manu The X Axis parameter field is operable and
completely independent of a sweep setting in the
generator. It is reserved for the special case of
graphically displaying self-generated trace data sets.

Example:

The distortion of an amplifier versus its output
voltage is to be graphically displayed by means of a
generator sweep.

At first glance, this does not seem to be possible, for
normally only the generator voltage supplied by the
UPV (i.e. the amplifier's input voltage) can be swept
and projected onto the X axis.

However, to be able to evaluate how the distortion
changes when the ampilifier clips, the user wants to
display the distortion versus the output voltage on
the amplifier.

To be able to display the output voltage on the X
axis, this voltage must be measured in addition to
the distortion. From these two series of
measurements, it is possible to generate a trace
data set and save it as a trace file using Visual
Basic, for example, in order to graphically display
the data set with the setting Manu and the X Axis =
Voltage parameter field.

The parameter displayed in the selection field depends on the graphic
subsystem in which the parameter field is offered.

For the graphic subsystems FFT Monitor and FFT Graph, the
parameter is always Frequency and cannot be changed.

For the graphic subsystem Waveform, the parameter is always Time
and can also not be changed.

K-Axis 1:.... J

Any other X axis functionality is impractical for these subsystems.

In contrast, for the graphic subsystem Sweep Graph1 ... 4, the
functionality of this parameter field is determined by the X-Source
parameter field above it, which is only offered in the display
configuration panel Sweep Graph1 ... 4, and by the sweep setting of
the generator.

H-Ais Frequency j
Time

Unit
Voltage
Frequency
Sealing Fhasze
Volage Dig
| wif T HT

See section "X-Source” on page 4.296.
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Unit

1146.2084.32

Unit |Hz ﬂ

Used to determine the unit of the measurement result values, cursor
values and scaling values on the X axis and depends on the setting of
the X axis parameter field, i.e. frequency units for frequency, voltage

units for voltage, and so on.
Recorded measurement sequences can be redisplayed with different

units at any time.
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Engineering

Label Auto

1146.2084.32

Engineering

-]

Displays the cursor and scaling values of the X axis in the graphical

display.

This parameter field cannot be accessed if a dB or % unit is selected
in the Unit Funct Track parameter field above since these units do not
usually have an engineering function.

Auto

Off

x 3T

Automatic engineering assignment from p to M. The
cursor and scaling values are displayed with the
engineering symbol.

The X axis is labelled with the unit without
engineering.

] o,
i
Freq {'1-!:%)

Engineering is deactivated.
Values are always displayed in 1.0 EC format.

10000
Freq/Hz

Engineering fixed to y, m or k.
The values to be displayed are multiplied by the
factor 1.0 E%, 1.0 E>or 1.0 E®.

The cursor and scaling values are displayed without
the engineering symbol.
The X axis is labelled with engineering and unit.

Freq [mHz

Used to determine whether the X axis label is the same as that set in
the X Axis parameter field or whether the label can be user-selected.

v

Labed Auto [v t ren

The label in the X Axis parameter field is displayed
in grey (cannot be accessed) in the text field to the
right of the tick box and also on the X axis in the
graphical display.

10k

("’F._I‘—I-ETHI

et
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r Label Suto I Ity Label

A user-definable label appears on the X axis of the
graphical display.

10k
o

Unit Auto U Ao [#

Used to determine whether the unit label displayed on the X axis is the
same as the unit set in the Unit parameter field or whether it can be

user-selected.

v Urdt Auto v I--::

The unit label displayed on the X axis is the same as
the unit set in the Unit parameter field and is
therefore generated automatically by the R&S UPV.

W Und Auto o |r-1~.-um

A user-defined unit label can be entered.

10k
MyLabel§ MyUnit

Auto Scale Aufo Scale & Manu  Aulo

Manual or automatic scaling of the X axis.

Manu The scaling of a graphical display is determined
using the Left and Right parameter fields below.

Each time the Manu parameter is set, the graphical

display is deleted and then replotted with the scale
end values entered under Left and Right.
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Auto The Auto Scale function is activated.
Auto Scale uses suitable default values for one-off
scaling of the X axis. These values depend on the
measurement task and the subsystem (e.g. the
start/stop values of the sweep or FFT are used in
the generator and analyzer panel).
The entry fields for the Left and Right parameter
fields below are displayed in grey (cannot be
accessed) with the obtained values.
Spacing Spacing = Lin  Log
Linear or logarithmic spacing of the X axis.
Lin Linear spacing of the X axis.
Log Logarithmic spacing of the X axis.
Left Lent { 0.00000 Hz
Used to set the left-hand value on the X axis.
This parameter field can only be accessed if Scaling is set to Manu.
Negative values or the value 0.00000 are not permitted if Spacing is
set to Log.
Right Right (22 0000 kHz
Used to set the right-hand value on the X axis.
This parameter field can only be accessed if Scaling is set to Manu.
This value must always be higher than the Left value.
Negative values or the value 0.0000 are not permitted if Spacing is set
to Log.
Main Grid Man Grid  [AutoMediem |

1146.2084.32

Division of the graphical display with vertical main gridlines.
Off No main gridlines are used in the graphical display.

On Decadic division of an X axis (with Spacing = Log)
with main gridlines.
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Division

Step

1146.2084.32

Auto Coarse Coarse, medium or fine division of an X axis (with
Auto Medium  Spacing = Lin) with main gridlines. One to two, 3 to 4
Auto Fine or 8 to 9 main gridlines are displayed depending on
the scale end values.
Main gridlines may be hidden if the graphical
window is reduced in size.

Divisions Preset division of an X axis (with Spacing = Lin) with
main gridlines.
The desired number of divisions is set in the
parameter field below.
These main gridlines are not hidden if the graphical
window is reduced in size.

Steps Preset division of an X axis (with Spacing = Lin) in a
fixed step size.
The step size is set in the parameter field below.
These main gridlines are not hidden if the graphical
window is reduced in size.

Main Grid il‘.‘nﬂsu:ﬂi :J Divieston 12

Used to enter the number of main gridline divisions for an X axis (with
Spacing = Lin).

If, for example, 2 is entered, the X axis is divided into two sections,
i.e. one main gridline is displayed.

Main Grid {Steps x| step .00000 Hz

Used to enter the main gridline step size for an Xaxis (with
Spacing = Lin).

The unit of the value is not linked to the unit selected in the Unit Funct
Track parameter field; the value can be given in different units.
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Sub Grid Sub Grid |2 -]

Subdivision of the main gridlines in a graphical display using

subgridlines.

Off Subgridlines are deactivated.

2 Subdivision of the main gridlines of an X axis (with

4 Spacing = Lin) into 2, 4 or 5 sections.

5 If, for example, 2 is selected, the area between two
main gridlines is divided into 2 sections, i.e. one
subgridline appears between the main gridlines.
These subgridlines are not hidden if the graphical
window is reduced in size.

Coarse Coarse or fine subdivision of the main gridlines of an

Fine X axis (with Spacing = Log) with subgridlines.
Coarse Fine

10 100 10 100
Only All
subgridlines subgridlines
2and5
Save Trace Save Trace [MYTRACETF ..

1146.2084.32

Used to save the current trace together with all scans to the specified
file.
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Resolution
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Resoktion |3 dig. /0108

=

Used to set the number of digits used to display the cursor and scaling
values in the graphical window.

If Engineering is set to Auto, the Resolution setting only applies to the
cursor values and not to the scale values.

3 dig. /0.1 dB
4 dig. /0.01 dB

5 dig. / 0.001 dB

6 dig. / 0.0001 dB
7 dig. / 0.00001 dB

The parameters are explained below using an

example:
5 dig./0.001 dB

5 dig.: Values which are displayed with a
linear unit (V, Hz, etc) are output
with 5 digits.

= |
49862

Freq/Hz

0.001 dB: Values which are displayed with a
logarithmic unit (dBV, dBu, etc)
are output to three decimal
places.

| dBV

If the numeric values can no longer be
displayed with the selected resolution, they
are rounded off and shown as an exponent:

N
5.0E+8
Freq/ mHz
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Softkey Menu

Using the comprehensive command menu available via the softkeys, it is possible to, for example, scale

and zoom the display and to measure the display using vertical and horizontal cursors.

Overview of the softkey menu:

Curve
L ShowA
+ Show B
L Back
Autoscale
L— A
I B
- A&B
L X Axis
- All
L Back
Cursor
L — 00X
+ O-Cursor
O Active
—— O VertA
—— O VertB
——— O Vert A-B
——— OHorA
——— OHorB
—— Movement
‘ Back
+ X-Cursor
X Active
—— X Vert A
—— X VertB
—— X Vert A-B
—— X Hor A
—— X HorB
—— Movement
Back
+ Set O Cursor
Max
—— Min
—— Marker A
+— Marker B
‘ Back
- Set X Cursor
Max
—— Min
—— Marker A
—— Marker B

1146.2084.32

Next Pixel

Next Bin/Sample/Value/Step
Next Peak

Next Harmonic

Back

Next Pixel

Next Bin/Sample/Value/Step
Next Peak

Next Harmonic

Back
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L Back

+ A to Marker

AX both to A
Ay both to A
Ax both to B
Ay both to B
Ax AtoA, BtoB
Ay AtoA, BtoB
Abs

Back

L Back

Marker
L TraceA

Off

Set to O Cursor

Set to X Cursor

Track to Max

Harmonics

Back

+ Trace

Off

Set to O Cursor

Set to X Cursor

Track to Max

Harmonics

Back

L Back

Zoom
L ActCursiIn

+ Act Curs Out

+ Betw V Curs

+ Betw H Curs

+ Unzoom

+ Undo

- Autoscale

A

——B

——A&B

—— X Axis

——All

Back

L Back
Restart Min/Max
Lim Violation

L——+ MinMax A
F MinMax B
F MinMax A&B
b Lim Viol A
F Lim Viol B
L Back
Config
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Explanation of the individual menu items:

Level 1

Level 2

Level 3

Level 3

Brief description

Curve

show A M|

(Temporarily) show/hide
graphical display of Trace A

Shoprl

Ditto for Trace B

Back

Move back by one menu
level

Autoscale

Single scaling of co-ordinate
system using minimum and
maximum values

For Trace A

Ditto for Trace B

A&B

Ditto for Trace A and B

X Axis

Ditto for X axis

All

Ditto for Trace A, B and
X axis

Back

Move back by one menu
level

Cursor

Cursor settings

Used to determine whether
O or X cursor is moved with
rotary knob

O-Cursor

O cursor settings

0 Active ¥ |

Activate/deactivate O cursor

O Vert A

O cursor becomes vertical
cursor on Trace A

O VertB

Ditto on Trace B

O Vert A-B

Ditto on Trace A and
Trace B and shows
difference between
Y values.

O Hor A

O cursor becomes horizontal
cursor on Trace A

O Hor B

Ditto on Trace B

Movement
(Next Pixel)

Movement behaviour of
O cursor when it is moved
using rotary knob

Next Pixel

Pixel-by-pixel movement

Next Bin
Next Sample
Next Value

Between reference points
With FFT

With Waveform

With Bargraph

1146.2084.32
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Next Step

With Sweep

Next Peak

Movement between partial
curve peaks

Next Harmonic

FFT display: movement
between harmonics

Back

Move back by one menu
level

X-Cursor

X cursor settings

X Active ¥ |

Activate/deactivate X cursor

X Vert A

X cursor becomes vertical
cursor on Trace A

X Vert B

Ditto on Trace B

X Vert A-B

Ditto on Trace A and
Trace B and shows
difference between
Y values.

X Hor A

X cursor becomes horizontal
cursor on Trace A

X Hor B

Ditto on Trace B

Movement
(Next Pixel)

Movement behaviour of
X cursor when it is moved
using rotary knob

Next Pixel

Pixel-by-pixel movement

Next Bin
Next Sample
Next Value
Next Step

Between reference points
With FFT

With Waveform

With Bargraph

With Sweep

Next Peak

Movement between partial
curve peaks

Next Harmonic

FFT display: movement
between harmonics

Back

Move back by one menu
level

Set O Cursor

Sets O cursor ...

Max

... to trace maximum

Min

... to trace minimum

Marker A

... to position of Marker A

Marker B

... to position of Marker B

Back

Move back by one menu
level

Set X Cursor

Sets X cursor ...

1146.2084.32
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Max ... to trace maximum
Min ... to trace minimum
Marker A ... to position of Marker A
Marker B ... to position of Marker B
Back Move back by one menu
level
A to Marker
Back Move back by one menu
level
Back Move back by one menu
level
Marker Marker settings
Trace A Marker settings for Trace A
Off Marker deactivated
Set to O Cursor Set marker to position of
O cursor
Set to X Cursor Set marker to position of
X cursor
Track to I7| Set marker to maximum of
Trace A; marker changes
Max with maximum
Harmonics IF| Harmonics are calculated
and displayed based on
X position of marker
Back Move back by one menu
level
Trace B Marker settings for Trace B
Off Marker deactivated

Set to O Cursor

Set marker to position of
O cursor

Set to X Cursor Set marker to position of
X cursor
T (@ 2 Set marker to maximum of
Trace A; marker changes
Max with maximum
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Harmonics

]

Harmonics are calculated
and displayed based on
X position of marker

Back

Move back by one menu
level

Zoom

Increase / reduce size of
graphical display

Act Curs In

Size of graphical display is
increased around active
cursor (solid line). If active
cursor is a vertical cursor, a
section of X axis is
displayed; if it is a horizontal
cursor, a section of Y axis is
displayed. In both cases,
displayed section is adjusted
so that cursor appears at
center of display.

Act Curs Out

Ditto for reducing size of
graphical display

Betw V Curs

Zooming between two
vertical cursors

Betw H Curs

Zooming between two
horizontal cursors

Unzoom

Undoes all zoom operations

Undo

Undoes zoom operation last
performed. Several zoom
operations can be undone.
Entering new axis limits
(Top, Bottom, Left, Right)
resets undo memory.

Autoscale

Automatic scaling of co-
ordinate system using
minimum and maximum
values

For Trace A

Ditto for Trace B

A&B

Ditto for Trace A and B

X Axis

Ditto for X axis

All

Ditto for Trace A, B and
X axis

Back

Move back by one menu
level

Restart Min/Max
Lim Violation

Deletes Min/Max curves and
limit violation symbols for
graphical display and
restarts collection of
Min/Max data and checking

1146.2084.32
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of limit violations.

MinMax A Min/Max curves of Trace A

MinMax B Ditto for Trace B

MinMax A+B Ditto for Trace A and
Trace B

Lim Viol A Limit violation symbols for

Trace A, i.e. red dots which
indicate limit violations on
trace, and red triangular
symbols for limit violations
are deleted and only a grey
triangle is displayed.

.‘.Orﬁ?&

Lim Viol B Ditto for Trace B

Lim Viol A+B Ditto for Trace A and
Trace B

Back Move back by one menu
level

Config Opens associated Config
panel
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Single Sweep

Of the eight simultaneously recorded measurement values, the user can use two for the two
independent y axes (trace A and B). For example, this may be the distortion of the left and right
channels, or also physically different values such as voltage and phase. The parameter to be measured
is set in the analyzer; the parameter to be recorded as a trace is selected in the Gfx Configuration panel
under Y-Source.

Measurement values relative to other values must often be displayed in relative units. If the reference
value is constant, it can be included immediately. However, if it is also dependent on the X axis, it yields
a reference trace. It may also be a series of measurement values or the generator voltage or frequency
or be loaded from a file (as a reference trace, for example).

Trace Group

With the R&S UPV, the number of measurement sequences is not restricted to x number of scans.
Instead, between 2 and 20 can be set for the FFT Monitor and the Sweep Graphs 1 to 4 using the Scan
and History parameter field (see sections "FFT Monitor" on page 4.210 and "Graphical Display,
Explanation of the Elements" on page 4.263).

Scan " Single % Muli  History IE

in the appropriate configuration panels. Additionally, two other scans (the Min and Max curves) can be
generated using the setting

Show Min Max ¥

A trace group is shown as the graphical display.

All of the recorded measurement sequences are saved (both internally and, if the user requires, as a
file) and can be displayed, rescaled and reloaded as a single unit.

With the generator, a second sweep (the Z sweep) is possible in addition to the X sweep. It is called the
Z sweep because it is usually displayed on the Z axis of a 3D co-ordinate system.

Generally, in a graphical window which allows scans to be recorded, a trace group or a trace pair
consisting of Trace A and Trace B each with one trace group will be displayed in the respective
graphical window if History is set to =2.

If History is set to the maximum value of 20 and Show Min Max is activated: a maximum of 44 scans
are displayed.,
Trace A, 20 scans

Trace A 1 Min curve
Trace A 1 Max curve
Trace B, 20 scans

Trace B 1 Min curve
Trace B 1 Max curve
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As long as a measurement is running and scans are performed, they are displayed in grey. When the
mesurement is completed or the scan was stopped by means of Hold, the scans are displayed in
automatically assigned colours.

In the case of automatic scaling of the Y axis

Ao Scale ﬂl

all available traces are taken into account in order to determine the maxima and minima.

All other actions, e.g. setting the cursor to the Min or Max value, always relate to the current scan. With
limit overranging, set with

Limt Upper
Limk Lower

all traces are checked against the two identical limit curves; the symbol for limit overranging

Lim A 457 Lim B AR

always relates to the current trace pair.
The current scan (one trace if only Trace A or Trace B is activated, two traces if both traces are

activated) is changed in the graphical window or result list using the rocker key or the "Scan"
selection field.

Seanl 0 =] of 4

The number in the "Scan" selection field

Sr,arﬂ -3 | =l ors

indicates the current value (the scan index).
O or X indicates the point at which the cursor intersects the current trace or trace pair.

If the result list is activated, the lists are regenerated when the scan index is changed because only one
scan can be displayed in the result list.
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Interpolation on the Common X Axis

If traces are to be used as reference or are simply to be displayed simultaneously for purposes of
comparison and measured using the cursors, they would all have to have the same X values. The

R&S UPV can, however, use any number of X divisions by interpolating the sequences of measurement
and reference values on a configured X axis.

Result List

All measurement values from all graphic subsystems can also be displayed in lists instead of or in
combination with the graphical windows.

Graphical Display, Explanation of the Elements

o " FFT Monitor Data List HE=EE
olumns wi
measurement values A Selection frame
HAE‘I-I:/‘I‘A[IBW XB(HZ) YB(
Arrow J‘ &7 972 66 l_?1 SE0 I-g'l,rz EE I il
18 la7as2 [scspe  [omesz | —4
Measurement value it 158‘1 = !._‘4 A6 1934_3;3 I
with limit violation 170 {9’9-0 3 [ ' TEE lﬂw e I
W88 [9oeps [7001  [ossos |
Cursor markers 172 1 1,0020 k I 4032 I 1.0020 k I
Numbering of _— f10078x [10863  [1.0078k |
measurement values 174 1 10437 & I_ﬂ 2R I 137k I
WS [1o195k [41523 10185k |
176 [1oosex [67302 [10254k |
W 10313k [e2900 [10313k |
178 [1oam1k [esos3  [10371k | =4
Scan number . X
AN Display filter
E Selection Lim A Symbols indicating
Scanl 0 =1 of1 "¥ limit violations
Display filter If the result list has the focus, a softkey menu appears. Pressing the

"Selection" button opens the next softkey level where it is possible to
select the measurement values according to the following criteria, i.e.
to list only those rows which satisfy the selection criteria:

All

Lim upper

Lim lower

Lim upp&low

Harmonics

Peaks

Selection frame Used to scroll through the result list using the rotary knob. When the

selection frame reaches the top or bottom of the result list, the list is
scrolled below the window.
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Result List

Symbols indicating limit
violations

4k g P4

Columns with measurement
values

Cursor markers

Arrow
Measurement value with limit
violation

Numbering of measurement
values

Scan number

1146.2084.32

Lim & AW Lim 8 AN

Limit Upper is activated and there is no limit violation.

Limit Lower is activated and there is no limit violation.

The Limit Upper value has been violated in the past but there is
currently no limit violation. The violation is indicated until the
key is pressed again.

The Limit Lower value has been violated in the past but there is
currently no limit violation. The violation is indicated until the
key is pressed again.

The Limit Upper value is currently being violated.

The Limit Lower value is currently being violated.

Trace A, Trace B and the associated X axes are displayed as numeric
values in a maximum of four columns.

A coloured rectangular marking indicates the row containing the value
at which the cursor is located (also applies to traces and bargraphs).
"o" or "x" to the left of the measurement number indicates the O or X
Cursor.

168 [g7852
E‘Elﬁ4 38
170 lgan23

(B
172 [V oozok

Pressing the Find Cursor softkey adjusts the display window so that
the active cursor appears at the center of the display.

Coloured arrow symbols indicate the direction in which a cursor left
the display window.

A limit violation, which is identified by red dots on the traces and
bargraphs, is indicated by red measurement values in the result list.

The individual measurement values are numbered consecutively from
1ton.

If a trace consists of several scans, the desired scan can be selected
here by pressing the rocker key or using the mouse. In the
result list, only the values of the selected scans are shown in the list.
The scan number shown in this display field indicates which scan is
listed.

4.315 E-3



Result List R&S UPV

Calling Up

A button which can be used to open a result list (containing measurement values from an FFT, sweep
or bargraph) on its own or together with the graphical display is available in the first parameter field of
each display configuration panel.

Diata List Show

Trace A, Trace B and the associated X axes are displayed as numeric values in a maximum of four
columns.

The column on the left-hand side contains the number of the measurement value, a coloured marking
indicating the row containing the value at which the cursor is located (also applies to traces and
bargraphs) and may also contain coloured arrow symbols indicating the direction in which a cursor left
the display window. Pressing the Find Cursor softkey adjusts the display window so that the cursor
appears at the center of the display.

In the columns for the Y values of Trace A and Trace B, digits highlighted in colour by pressing the
Selection softkey indicate whether the measurement result is violating the Limit Upper and/or Limit
Lower parameters or whether the value is a harmonic.

Hidden sections of the data set can be shown in the display window using the scroll bar on the right-
hand side of the panel or using the blue selection frame.

Parameter Fields of the Panel

The result list does not have its own panel; it is configured according to the settings in the display
configuration panel from which it was opened.

The following parameter fields and softkey functions affect the result list (and, at the same time, the
traces and bargraphs):

Unit Funct Track Urd Frct Track [+ I - i

Used to determine whether the unit is the same as that set in the
analyzer or whether it can be user-selected.

Unit Uird |.f_w -]
Uit Auto [w dE

The unit set here is displayed above the measurement result column
for Trace A/ Trace B or above the values on the X axis:

v A{dBVY)

-129.3
e
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Engineering

Unit Auto

Limit Upper

Limit Lower

1146.2084.32

Engineering |1 =l

The measurement values for Trace A or Trace B and the values on
the X axis are displayed with the engineering selected in this
parameter field:

| ¥ AV
06411 [
CET |

|Uri Auto [ |dEIsr.||

Used to determine whether the unit label displayed above the
measurement result column for Trace A / Trace B or above the values
on the X axis is the same as the unit set in the Unit Funct Track or
Unit parameter field, or whether it can be user-selected.

X KTMvFraDy & {dBspi]

[oooo  [1434 |
2 [se5a  [1435 |
Limdt Upper ¥

If a Limit Upper value or scan is set here, the measurement values
which violate the limit are displayed in red if Limit Upper or
LimUpp&Low is set under the Selection softkey.

FFT Monitor _— KAMHD YABYY XBMHD  Yen
188 [apa s 4563 |o8a3s | =]

| ETTEE 2
. Ermms

172 [Yoozok [6a0z 1000k |
183 oorei [osez  [1.0078k |
¥4 [1mare [oizss  [1m37k |

-5

Level Chi | dBY

=1 u.q
- Salacti

=150 AN S ’-""“F?:f il
Limit Lower v
If a Limit Lower value or scan is set here, the measurement values
which violate the limit are displayed in red if Limit Lower or
LimUpp&Low is set under the Selection softkey.
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Resolution

| Marker I

| TmckthnF| Harm PE

gcanl0 =] ora

in graphical display

1146.2084.32

Resoltion  [4dg/0DfHE |

Used to set the number of digits used to display the measurement

results for Trace A and Trace B and the values on the X axis.

Y A (dBr)
EE|
[rasaz |

If harmonics are shown in the graphical display (activated using the

softkey menu), a display filter which only shows the values of the
Trace A J Trace B | harmonics can be applied to the list display by setting Harmonics

under the Selection softkey.

FFT Monitor

o xj|

XAMI) YA(BY) XBfHD) YBO
2 [10020x |s402  [10020k |
340 [1ase3k [13612¢ [12883k |

13 [soo00k [129552 |30000k |

896  [4o13rk [13297r8 |amark |
scon [0 lorq  Selectem

-

4

This field and selection option in the graphical display also appears in
the result list. It indicates the selected scan for graphic subsystems
which have multi-scan recording (FFT Monitor and Sweep Graph1 to

4),

The current value for the respective scan is entered here by scrolling
through the scans using the rocker key; this value can then

be changed.

Seanl 0 =] ofd
]
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Softkey Menu

Overview of the softkey menu:

Close

Save

Save as

Find Cursor

Selection

L Al

F Lim upper
F Lim Lower
F Lim upp&low
} Harmonics
L Peaks

Explanation of the individual menu items:

Level 1 Level 2 Brief description
Close Used to close the result list.
Save Used to save the result list.
Save as Used to save the result list as a trace file, equalization file, limit
file or sweep list.
Find Cursor Used to adjust the display window containing the result list so
that the cursor appears at the center of the display.
If both cursors are activated, this button is used to toggle
between the two cursors.
Selection The following values are listed in the result list:
All All
Lim upper Only those values which overrange the upper limit
Lim lower Only those values which underrange the lower limit
Lim upp&low Only those values which overrange the upper limit and
underrange the lower limit
Harmonics Only harmonics

1146.2084.32
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Numeric Display

The numeric display provides a clear overview of max. 8 measurement results from max. four analyzer
measurement functions from the Analyzer Function panel. If all of the analyzer measurement functions
are activated, the individual columns are assigned the measurement functions in the following
sequence (from left to right):

Measurement results for Analyzer Function, Level Monitor, Input Monitor, Freqg/Phase.

If certain analyzer measurement functions are deactivated, the associated measurement results are
hidden. The name of the measurement function, however, clearly indicates which column refers to
which measurement function.

Mumeric Display

For more detailed information on the assignment of the individual measurement results to the analyzer
measurement functions see "Combi Display” on page 4.323.

Graphical Display, Explanation of the Elements

Selection frame
Name of measurement functon ———— RMS Lev AMS inp Peak Freauency

e | srosamy | s o000 e |
- HEIEY EUEETE EEEETE T

Measurement result for Ch1

Limit violation display

Measurement result for Ch2

. Measurement result for
Meas. result for Function

Freg/Phase
Meas. result for Level Monitor Meas. result for Input Monitor
Name of measurement Name of the current measurement function from left to right:

function Function, Level Monitor, Input Monitor, Freg/Phase
If the measurement function is changed in the analyzer panel, the
labels here also change.

Measurement result for In the sequence specified above.

Channel 1

Measurement result for In the sequence specified above.

Channel 2

Measurement result for Column 1:  Measurement results for the function which is set in
Function the Function field of the Analyzer Function panel.

Analyzer Function mi=E
| Function [Fenas -
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Measurement result for
Level Monitor

Measurement result for
Freq/Phase

Measurement result for
Input Monitor

Selection frame

Limit violation display

1146.2084.32

Column 2: Measurement results for the set Level Monitor
function.

Level Montor  |RMS - ' |

Column 4: Measurement result for the Freq/Phase
measurement function. Display of the frequency
measurement result in the first row for Frequency or
Freq & Phase / Freq & GrpDel, and display of the
phase or group delay measurement in the second
row.

| Freg®fhase IFrequer-::y :J |

| FregPhass IFreq & Phaze :J |

|Freq.Fhme Iﬂeq&GrpDel j |

Column 3:  Measurement results for the Input Monitor function.

|m1mmm |Peak | |

If the numeric display has the focus, measurement results can be
selected by moving the blue selection frame with the rotary knob or by
clicking with the mouse. Clicking with the rotary knob or double-
clicking with the mouse opens the associated combi display (see
"Combi Display" on page 4.323).

Measurement result displayed in green: Limit monitoring is
deactivated or the measurement result is within the preset limits.

Measurement result displayed in red: A limit has been violated. See
"Combi Display" on page 4.323 for information on how to set the
limits.

The measurement is deactivated in the analyzer panel.

No measurement result is available (yet).
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Calling Up

The numeric display is opened via the menu bar by pressing the key on the front panel or, with
mouse operation, by moving the pointer to the top left-hand edge of the R&S UPV application window.

Parameter Fields of the Panel

The numeric display does not have its own panel; however, a number of settings made in the
measurement result configuration panels in the combi displays affect the way in which the
measurement results are displayed:

Unit

Unit Auto
Resolution
Engineering
Reference
Limit Lower
Limit Upper

See "Combi Display" on page 4.323 for more detailed information.

Softkey Menu

The numeric display does not have its own softkey menu; however, the softkey functions of the combi
displays affect the way in which the measurement results are displayed.

See "Combi Display" on page 4.323 for more detailed information.
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Combi Display

It is often the case that the measurement results in the numeric display do not contain adequate
information. Additional features such as analog bargraphs, limit monitoring or the storage of maximum
and minimum values are frequently required.

The combi display is used for this purpose. Additional information can be displayed for every
measurement shown in the numeric display.

The free selection and free scalability mean that especially important or critical results can be monitored
and tracked even when viewing the R&S UPV screen from a relatively long distance.

Graphical Display, Explanation of the Elements

Minimum value n M N Ma){ Maximum value

Limit marker Measurement display

Main grid, subgrid
Unit

Bargraph | mV
Scaling 0 50 100 150 300 250 SO0 350 400 &50 Min/Max bargraph

Bargraph Displays the measurement result as a bar on a scale.
If the bar changes to red, there is a limit violation.

Unit Unit of the bargraph; set with
urd v =
Uit Auto I |:

Enginesring  |m |

Limit marker Displays the lower and upper limit specified under
Limit Lower [+

200.000 my

Limit Upper [+

400.000 m

in the bargraph.

Main grid, subgrid Division of the scaling; set with
Main Grd ].u.uw Fire ﬂ
Sub Grid {ort -]
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Maximum value

Measurement display

Min/Max bargraph

Minimum value

Upper limit

Scaling

Lower limit

1146.2084.32

Maximum value measured since the [START | key was pressed; set with
Shovwr Min Mace [

Current measurement value.
If the measurement value changes to red, there is a limit violation.

The ends of the blue bar indicate the lowest and highest measurement
value since the key was pressed.

Minimum value measured since the [ START | key was pressed; set with
Shovw Min Max [

Displays the upper limit specified under
Limd Upper

400.000 m

as a numeric value.

If the value changes to red, this means that a violation of the upper
limit occurred after the key was pressed. This limit violation is
indicated until the hold function is reset by pressing the key
again or by entering a new upper limit.

Measurement range of the bargraph; set with
Scaling 0 Manu  Suto

Spacing #Lln  Log
Leit 0.00000 mi'
Right 500 000 mv

Displays the lower limit specified under
Limit Lower [+

200.000 my

as a numeric value.

If the value changes to red, this means that a violation of the lower
limit occurred after the key was pressed. This limit violation is
indicated until the hold function is reset by pressing the key
again or by entering a new lower limit.
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Calling Up

There are several ways to open the combi display:

e Open the Display menu.

Fle Edt Screens instrumeris DispCon 2 e Utities Windows Heip |
ManarcDisplay Y ]
Funct Ch1

Select the Numeric Display menu item.

Nurmeric Display

Move the blue selection frame to the desired measurement result using the rotary knob and then
click with the rotary knob or, with mouse operation, double-click the desired measurement result in
the numeric display.

Mumeric Display

Input Condly (chosed)
Freg | Phase Config (closed)

Click the Show button in the Display field of the configuration panel

Fursctbon Config

The measurement result configuration panels are used to determine how measurement results are
displayed in the numeric display and the combi display. What is measured and how measurement
is performed is configured in the analyzer panel.
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The measurement result configuration panels are opened by pressing the key on the front panel
or, with mouse operation, by moving the pointer to the top left-hand edge of the R&S UPV application

window.

4 different measurement result configuration panels are available.

- Function Config
The panel is used to configure how the measurement results for the analyzer measurement function
"Function" are displayed.

- Level Mon Config

The panel is used to configure how the measurement results for the additional measurement
function "Level Monitor" are displayed.

- Input Config
The panel is used to configure how the measurement results for the additional measurement
function "Input Peak" are displayed.

- Freq/ Phase Config

The panel is used to configure how the measurement results for the additional measurement
function "Freg/Phase" are displayed.

The illustration below shows the assignment of the analyzer measurement functions to the
measurement result configuration panels and the measurement result displays.

W Fohde & Schwarz Audio Analyzer UPY Screen 1
File Edit Scresns Inetrumsnte DispConfi Displaye Macros |1

Analyzer Function M [=[E3 |

3 il : e —
Lawsl Man Corfig (¢ T
T — ek e

Fres { Phass Contig (clashd)

=
1

—

o

o - ¢
et T
o

£

——

|

1146.2084.32

Function RMS _-_-:jl_
Meas Time | Auto |
Notch(Gain)  |otf -
Filter ott -] I
Filter jott | |
Filter fott =] :
Frict Settling | 011 =
Post FFT ks

Level Moritor [ RS |
Input Ionitor IPmk ﬂ
O] e——
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Combi Display

Parameter Fields of the Panel

The layout of the measurement result configuration panels is almost identical for all of the displays. The
differences are explained in the respective setting function description.

Display

Unit

1146.2084.32

Channel 1 Channel 2
Diisplay Shioiw | Shire |

Clicking the Show button activates the combi display for a
measurement value.

The display is deactivated by pressing the key or by clicking
the X button in the title bar using the mouse, provided that the display
window has the focus.

et g -

This parameter field is used to determine the unit in which the
measurement results are to be displayed.
The parameter list available in this parameter field depends on
whether the analog or digital analyzer instrument has been selected
and under which of the 4 analyzer measurement functions

- Function

- Level Monitor

- Input measurement

- Frequency/phase measurement
the panel was opened.

Approx. 30 different units are available to allow all measurement
functions of the analyzer to be displayed.
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Unit Auto

1146.2084.32

Used to determine whether the unit label displayed in the numeric
display and in the combi display is the same as that set in the Unit
parameter field above or whether it can be user-selected.

v Unit Auto [v F.l!::

The unit label displayed in the numeric display and
in the combi display is the same as the unit set in
the Unit parameter field and is therefore generated
automatically by the R&S UPV.

r Unit Auto | dBzpl

A user-defined unit label can be entered.

Practical example:

The output level Uygssp Which is output at a sound
pressure of 0 dBspl (spl = sound pressure level) is
specified for high-quality microphones.

If the measured microphone output level is displayed
in the referenced unit dBr and entered for the
reference value Ugggspi, the level displayed on the
R&S UPV will be in dBr but corresponds to the
sound pressure in dBspl. For the measurement
result display, however, a numeric value in dBspl is
desirable. To allow this, the unit label can be
changed from dBr to dBspl.

Anlr Chi Funct. [_ 1ol x]

H (dBspl )
. dBspl
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Engineering Engineering  |m -]

Factor applied to the measurement results in the numeric display and
in the combi display.

This parameter field cannot be accessed if a dB or % unit is selected
in the Unit parameter field above since these units do not usually have
an engineering function.

Auto Automatic engineering assignment from p to M, for
the measurement result, limits and Min/Max values;
depends on the magnitude of the respective value.

Off Engineering is deactivated.
Measurement result, limits and Min/Max values are
always displayed in 1.0 E° format.

Anir Ch1 Funct. M [= E

Engineering fixed to y, m or k.
The values to be displayed are multiplied by the
factor 1.0 E%, 1.0 E> or 1.0 E®,

3T

Measurement results, limits and Min/Max values are
displayed with the selected engineering.

Resolution Resoktion  [3dig. /0108 =]

Used to set the number of digits used to display the measurement
result, limits and Min/Max values.
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Reference Rel

| value |

Used to select the reference for referenced units for the measurement

result.

Value

Store

Store Ch1
Store Ch2

Meas Ch1
Meas Ch2

Gen Track

1146.2084.32

A numeric value with unit must be entered as the
reference value in the parameter field below.

Ret ]‘Jau& ﬂ

234500 W

A reference value with unit can only be set if "Value"
is selected in the "Reference" parameter field.

The current measurement result of a single-channel
measurement is stored under Value when the
ENTER key is pressed or the rotary knob/mouse key
is clicked; this measurement result is then displayed
as the new reference value. The reference value
does not change while measurements are being
performed. This selection option is only available for
1-channel measurement.

The current measurement result for Channel 1 and
Channel 2 is stored under Value when the ENTER
key is pressed or the rotary knob/mouse key is
clicked; this measurement result is then displayed as
the new reference value. The reference value does
not change while measurements are being
performed. This selection option is only available for
2-channel measurement.

Every level measurement result for Channel 1 and
Channel 2 is stored as the reference value. If a
referenced unit has been selected in the Unit
parameter field, the measurement result is
referenced to this moving reference value and
displayed.

This selection option is only available for 2-channel
measurement.

The currently valid and every newly set generator
voltage is stored as the reference value and can
then be used for referenced display (by both
channels). If a referenced unit has been selected in
the Unit parameter field, the measurement result is
referenced to this reference value and displayed.
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Auto Scale Ao Scals Exec |

One-off automatic scaling of the bargraph.

Exec Clicking this button triggers one-off scaling of the
bargraph; the current minimum and maximum
values are used for the scaling process.

The determined values are entered in the Left and
Right parameter fields below.

Spacing Spacing ~ Ln 1 Log
Linear or logarithmic spacing of the bargraph.
Lin Linear spacing of the bargraph.

If a logarithmic unit (dB unit) has been selected in
the Unit parameter field, this parameter field is
shown in grey (cannot be accessed) and its
parameter is set to Lin (it would be pointless to
display measurement values with a logarithmic unit
on a bargraph with logarithmic spacing).

Log Logarithmic spacing of the bargraph.

This parameter is only available if a linear unit (V, W,
AV, etc) has been selected in the Unit parameter
field and its value range cannot contain negative
numbers.

Example:
Although AV is a linear unit, the measurement

results can be negative which means that
logarithmic display is not possible.

Left Ledt 0.00000 L)

Used to set the left-hand value on the bargraph.
This parameter field can only be accessed if Scaling is set to Manu.

Negative values or the value 0.00000 are not permitted if Spacing is
set to Log.
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Right Right |1 00000 W
Used to set the right-hand value on the bargraph.
This parameter field can only be accessed if Scaling is set to Manu.
This value must always be higher than the Left value.
Negative values or the value 0.0000 are not permitted if Spacing is set
to Log.
Main Grid Man Grid  |AutoMedem |

1146.2084.32

Division of the bargraph with vertical main gridlines.

Andr Chi Funct.

Off No main gridlines are used in the bargraph.

On Decadic division of a bargraph (with Spacing = Log)
with main gridlines.

Auto Coarse Coarse, medium or fine division of a bargraph (with
Auto Medium  Spacing = Lin) with main gridlines. One to two, 3 to 4
Auto Fine or 8 to 9 main gridlines are displayed depending on
the scale end values.
Main gridlines may be hidden if the combi display is
reduced in size.

Divisions Preset division of a bargraph (with Spacing = Lin)
with main gridlines.
The desired number of divisions is set in the
parameter field below.
These main gridlines are not hidden if the combi
display is reduced in size.

Steps Preset division of a bargraph (with Spacing = Lin) in
a fixed step size.
The step size is set in the parameter field below.
These main gridlines are not hidden if the combi
display is reduced in size.
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Division s Grid 1[wlsu:ns j
Used to enter the number of main gridline divisions for a bargraph
(with Spacing = Lin).
If, for example, 2 is entered, the bargraph is divided into two
sections, i.e. one main gridline is displayed.
Step Masin Grid | Steps |

1146.2084.32

;113 0000 W

Used to enter the main gridline step size for a bargraph (with
Spacing = Lin).

The unit of the value is not linked to the unit selected in the Unit
parameter field; the value can be given in different units.
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Sub Grid

1146.2084.32

Suiby Grid

=~

Subdivision of the main gridlines in a bargraph using subgridlines.

Off

2
4
5

Coarse
Fine

Subgridlines are deactivated.

Subdivision of the main gridlines of a bargraph (with
Spacing = Lin) into 2, 4 or 5 sections.

If, for example, 2 is selected, the area between two
main gridlines is divided into 2 sections, i.e. one
subgridline appears between the main gridlines.

These subgridlines are not hidden if the combi
display is reduced in size.

Coarse or fine subdivision of the main gridlines of a
bargraph (with Spacing = Log) with subgridlines.

Coarse:

— V
10 20 50 100

Subgridlines 2 and 5 only

Fine:

:= \V
10 20 50 100

All subgridlines
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Limit Lower

1146.2084.32

Limit Loswer

Used to activate/deactivate the lower limit check.

v

The lower limit check is activated.

The parameter field below is used to enter a lower
limit in the units selected in the Unit parameter field.

Limit Lower &

A lower limit can be defined for the measurement
result; every measurement value is then compared
with this limit.

If a relative unit is selected, the associated reference
value (a few parameter fields higher up) is used.

The lower limit is displayed as a value (bottom left)
and as a red limit marker in the bargraph.

Ak AL Mok

As soon as a limit is underranged, the measurement
result and bargraph change from green to red; if the
limit violation no longer exists, the measurement
result and bargraph are displayed in green again.

A red measurement value in the numeric display
also indicates a limit violation:

In order to monitor limit violations over a long period
of time without having to watch the measurement
result display continuously, the lower limit is
displayed permanently in red as soon as the limit is
underranged after the key has been
pressed.
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- 4 V

Pressing the key or re-entering the limit
resets the hold function.

This hold function is not visible in the numeric
display.

The lower limit check is deactivated.
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Limit Upper

1146.2084.32

Limit Upper I

Used to activate/deactivate the upper limit check.

v

The upper limit check is activated.

The parameter field below is used to enter an upper
limit in the units selected in the Unit parameter field.

Limit Upper Iv

o0 B

An upper limit can be defined for the measurement
result; every measurement value is then compared
with this limit.

If a relative unit is selected, the associated reference
value (a few parameter fields higher up) is used.

The upper limit is displayed as a value (bottom right)
and as a red limit marker in the bargraph.

Al Chi Tunct.

Limit

As soon as a limit is overranged, the measurement
result and bargraph change from green to red; if the
limit violation no longer exists, the measurement
result and bargraph are displayed in green again.

A red measurement value in the numeric display
also indicates a limit violation:

In order to monitor limit violations over a long period
of time without having to watch the measurement
result display continuously, the upper limit is
displayed permanently in red as soon as the limit is
overranged after the key has been pressed.
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Show Min/Max

1146.2084.32

Shiowy Minddac [

o O &80 S0 100

\V

Pressing the key or re-entering the limit
resets the hold function.

This hold function is not visible in the numeric
display.

The upper limit check is deactivated.

Used to activate/deactivate the Min/Max display.
Two numeric values and the ends of the blue bar inside the green bar
indicate the lowest and highest values measured.

v

The lowest and highest value measured since the
key was pressed are displayed.
The Min/Max values are shown in the top left and
right-hand corners of the combi display.

#Anlr Chi Funct,

The ends of the blue Min/Max bar indicate the
lowest and highest values measured since the
START key was pressed.

Pressing the key resets Min/Max value
recording and the collection of measurement values
begins again.

The Min/Max display is deactivated.
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3 dig./0.1dB

4 dig./0.01 dB

5 dig./0.001 dB

6 dig./ 0.0001 dB
7 dig./0.00001 dB

4.339

The parameters are explained below using an
example:
5 dig./0.001 dB

5 dig.: Values which are displayed with a
linear unit (V, Hz, etc) are output
with 5 digits:

0.001 dB: Values which are displayed with a
logarithmic unit (dBV, dBu, etc)
are output to three decimal
places:

If the numeric values can no longer be
displayed with the selected resolution (e.g.
because there are too many decimal places
with the selected engineering setting), the
values are rounded off and shown as an
exponent:
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Softkey Menu

Every combi display has its own softkey menu. The settings selected in the menu apply exclusively to
the associated combi display and affect no other combi display.

Store Bhow [~ Show [~ Show [~ Restart Restar
| meferenee | Awmscaie | VS ] iR Lim Uipe, MindMax | Lim Violation i
Store Reference The current measurement value is stored as a reference value. If, for
example, the reference unit dBr is selected as the unit, the next measurement
value is 0.0 dBr.
Autoscale One-time scaling of the bargraph on the basis of the minimum and maximum

values.
Corresponds to

Auto Scale  _Exec |

in the associated configuration panel.

Show Min/Max If the tick is set, the min/max values are displayed.
Corresponds to

Show MinMax [+

in the associated configuration panel.

Show Lim Low If the tick is set, the lower limit value is displayed.
Corresponds to

Limit Lower

in the associated configuration panel.

Show Lim Upp If the tick is set, the upper limit value is displayed.
Corresponds to

Limit Upper =

in the associated configuration panel.

Restart Min/Max Resets min/max value recording in order to restart measurement.

Restart Lim Violation Resets the red colour marking (measurement value, bar and limit value) for
indicating a limit violation and restarts a test for a limit violation.

Config Opens the configuration panel.
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Limit Monitoring

Both traces/bargraphs and measurement results can be monitored to determine whether limits or limit
curves have been overranged or underranged.

Traces and Bargraphs

A lower and upper limit or a limit curve can be entered separately for Trace A and Trace B in any
display configuration panel of the following graphic subsystems:

- Sweep (in 4 windows)

- FFT Monitor

- FFT measurement function (in two windows)
- Waveform

- Bargraph (in two windows)

Limit entered as a value:

Limit Lipper [ n [+
Source |valu& ﬂ |‘-.-fnlue ﬂ
500000 dBy 50,0000 ey

The limit in a graphical display is shown as a straight line.

> 0

[

=

= -50

s

=

g -100

H

® -150

750 1k 126k

Scani0 =lof1 Frequency | Hz Lim A A

Limit entered as a curve:

Limf Upper [

Source IFIIe :_J
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The limit in a graphical display is shown as a user-defined curve.

= 1]

m

=

= .50

-

£

; -100

& -150

750 1k 1.25k

a0 =loid Frequency | Hz Lma W

Every measurement value is compared with the limit and limit curve, and any limit violations are plotted
as red dots on the trace or bargraph.

If multi-scan recording is performed in the graphic subsystems FFT Monitor and Sweep, all of the scans
of a trace are checked against the associated limit or limit curve.

In the result list (see section "Result List" on page 4.314), rows containing measurement values which
violate the specified limits are displayed in red.

=101 %]

=
D s
e
:
L]
E =100 ¥ A (HZ) ¥ A(dBY) XBi(Hz) Y BN
= 1oF for27 friso [or27 | Al
168 la78s 49 81 |sras | —
-150 169 fosaa [2497  [oses |
170 foap2 [a277  [esoz |
80T et [7ooz [esed |
Scanl0 =lof F 172 [Toozx  [ea02  [1002k |
13 [iooex [1088 [1008k |
it [1o1ax [212s  [104k |
175 [1p20k 4152 [1020k |
16 fiosk |73 [10250 | »
Stﬂl’lfn -I of 1 SBEEH:‘"- Lim A 4

In addition to the red dots which indicate a limit violation on the trace or bar of the bargraph, there is
also a limit violation indicator in the bottom right-hand corner of the graphical display and result list. This
provides the user with a clear indication as to whether a limit has been violated. The symbols have the
following meaning:

LmAAWLmB A7 Symbols indicating limit violations

M Limit Upper is activated and there is no limit violation.
%/ Limit Lower is activated and there is no limit violation.
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The Limit Upper value has been violated in the past but there is currently no
limit violation. The violation is indicated until the key is pressed again.

The Limit Lower value has been violated in the past but there is currently no
limit violation. The violation is indicated until the key is pressed again.

The Limit Upper value is currently being violated.

4Pk <

The Limit Lower value is currently being violated.

Measurement Results
A lower and upper limit can be specified in any measurement result configuration panel:

Limit Lower W I

{ 0.00000 ¥ | |o.00000 W ‘

In the combi display, the limits are displayed as red limit markers (brackets) in the bargraph and as
numeric values:

Andr Chl Funct. ! E!E

28.31 mV

A red measurement value and bar indicate that there is a limit violation:

Anir Chl Funct.

1146.2084.32 4.343 E-3



Trace Files R&S UPV

A red measurement value in the numeric display also indicates a current limit violation:

Numeric Display
Level-Maorn. Inpst . Freg.
AMLRA Chil SO0y TOs SO0 Hz

AMLRET Chi2 9.5 my 107 my 142 my a00Hz

In order to indicate that the lower or upper limit was violated in the past, the lower or upper limit is
displayed in red until the key is pressed, which resets the hold function and restarts monitoring
of the measurement values:

Anlr Chl Funct.

j— | RV

This hold function is not visible in the numeric display.

Trace Files

Series of measurement values from recorded function measurement results, sweeps, FFT or waveform

data can be saved to a file for various reasons:

- To load the measurement values again as a report, to permit comparison or to allow processing at a
later stage. When loaded using commands in the display panel, the series of measurement values are
initially displayed exactly as they were when saved. They can, however, be rescaled or, for example,
converted into different units.

- The files are stored in ASCII format so that they can be easily imported into other programs where the
data can be processed further. See section "Format" on page 4.349 for information on the ASCII
format and how data can be imported into other programs.

- In the R&S UPV, the series of measurement values can be used in a different form:

As reference curves referenced to other traces if the measurement values are displayed in relative
units. To allow this, the measurement values are loaded in the graphic subsystem as a reference file.
The measurement values can also be used as equalization data for the generator.
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Trace Files

Saving

When traces are saved via Save Trace, no distinction is made between trace A or trace B.

The file always contains both traces, provided both traces are switched on. The data save format is the

same for all subsystems.

BT 0
isplay Shive | Dutnlis  Show |
Scan i Sngls WUl
Shiov Wi Mac [

TRACE A | Track TRACE B
-Soren g =
2o [Fremenes ™ =] tassipute ¥ —

Ll | = Ut o I-n.-
Erngreenng m¢ = | et el rIJ.lLI.I.I.I Hz

Scairg i Manu Ao Spacing i Lm " Log
(] oo Fighi 22 000g kHz
Faan Sand |.f-\.l.dl: Hedum o

Eave Traoe |M'|"Hﬂ-:.'r. T

Loading

In contrast to saving traces via Save Trace, where no distinction is made between trace A or trace B
(the file always contains both traces, provided both traces are switched on), a distinction is made
between trace A or trace B when traces are loaded via Y-Source = "File: Trace A" or "File: Trace B". By
selecting "File: Trace A" or "File: Trace B", the user can decide whether to load trace A or trace B.

TRACE &

Y -SOourCe Off j
KA Ay

Level Chi
Linit Lewvel Ch2
Engineeting iz

Phaze Ch2
ey BTN
Left .File: TracesB

TRACE &

Y -ZOurce IFiIe:

CoOUPY meetrs L )

All trace files have the default file name extension *.TRC —i.e. if only the file name without extension is

specified, this extension is automatically added. Other extensions are permitted. Clicking the ...
opens the Windows file box with all the known characteristics.

button

During loading, the UPV tests whether the trace file can be loaded. It does not matter from which

graphic subsystem the trace file was saved.
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A trace file can be loaded if the base unit of the X axis corresponds to the X axis unit currently set and if
the base unit of the Y axis occurs in the current subsystem.

What is a base unit?

The base unit of dBV, dBu, dBr, W, V/Vr, etc, is volt.
The base unit of Hz, Toct, f/fr is hertz.
The base unit of Rad is degree.

An example to illustrate this:

In the graphic subsystem Sweep Graph 1, the measurement result of the level monitor with the RMS
measurement function of Ch1 (Y-Source = LevMon RMS Ch1) was displayed versus the frequency on
the Y axis of trace A (X Axis = Frequency). The base unit for the Y axis is therefore volt and the base
unit of the X axis is Hz.

This data set can now be loaded in the graphic subsystem FFT Graph 1, since this subsystem includes
Y-Source = FFT Level Ch1 or FFT Level Ch2 with the base unit volt and the X axis is permanently set
to Frequency with the base unit Hz.

Loading a data set obtained in the graphic subsystem Sweep as FFT is unusual, of course, but no
restrictions are imposed on the user, provided the base units of the Y axis correspond to the current
subsystem and base unit of the X axis matches the X axis unit.

The situation is different when the data set of the graphic subsystem Sweep Graph 1 is to be loaded
into the graphic subsystem Waveform. The base units of the Y axes would match the subsystem, since
volt values correspond to Y-Source = Level Ch1; but the X values in Hz from the data set do not
correspond to the fixed waveform time axis in seconds. This file would be rejected with a message "X
Axis incompatible! File not loaded".

If a trace file cannot be loaded, or if Y-Source = File: Trace A or File: Trace B is used to address a trace
that is not available in the trace file, the warning "The requested Trace A is not available in trace file" is
output. However, the preceding trace in the graphic display is retained.

Displaying and deleting traces depends mainly on the switchover of the Y-Source (the source of the
traces).
The Y-Source parameter field offers two sources for recording and displaying traces:

- Traces from measurements are all settings other than File: Trace A or File: Trace B, e.g.
Funct Ch1, Level Ch1, Phase Ch1 etc

- Traces can be loaded from a file with File: Trace A or File: Trace B

- The setting Off deletes the trace

Switchover of the Y-Source:

The following description refers to the most frequent setting, New Scan = Append; with this setting,
scans are always appended to the most recently recorded scan.

The special mode, New Scan = Replace, is designed as a repair mode and makes it possible to replace
a single scan with the scan of a measurement or from a file.

If the switchover is from one measurement to another measurement, the current scan is retained,
provided the base unit is appropriate (e.g. Y-Source from FFT Level Ch1 to FFT Level Ch2). The new
scan is recorded after the Start or Single button is pressed. If the base unit is not appropriate, the
current scans are deleted (e.g. Y-Source from FFT Level Ch1 to FFT Phase Ch1). The new scan is
recorded after the Start or Single button is pressed.

If the switchover is from a measurement to the loading of a trace from a file (e.g. Y-Source from FFT
Level Ch1 to File: Trace A), the traces from the file are deleted and displayed immediately, provided the
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base unit in the subsystem is acceptable and the base unit of the X axis is appropriate. If not, a warning
is output and the current scans are retained.

If the switchover is from file-loaded trace to measurement (e.g. Y-Source from File: Trace A to FFT
Level Ch1), the current scan is retained, provided the base unit is appropriate. The new scan is
recorded after the Start or Single button is pressed. This behaviour is especially important, since it
allows new measurement scans to be appended to scans loaded from a file! If the base unit is not
appropriate, the current scans are deleted.

There is only a slight change in appearance when loading or recording scans, depending on whether
Scan is set to Single or to Multi.

If Scan is set to Multi, new scans are appended to the existing scans after the Start or Single button is
pressed, provided the base units are appropriate. If a trace is loaded from a file and the file contains a
multiscan, as many scans as are available (up to the maximum number of 20 scans) are taken from the
file. If there is only a single scan in the file, this scan is interpreted as a multiscan with only one scan.

If Scan is set to Single, the current scan is replaced by the new scan after the Start or Single button is
pressed. If a scan is loaded from a file and the file contains a multiscan, the first scan from the
multiscan is taken.

When Y-Source is switched to File, the Alive/Hold parameter field disappears (but retains its setting for
a subsequent switchover to measurement), since there is no sense in an Alive/Hold option for a trace
loaded from a file.

When Y-Source is switched to measurement, the Alive/Hold parameter field appears again with its
previous setting.

When Scan is switched from Single to Multi, trace A and trace B are deleted and New Scan is switched
to the Append mode (the special function Replace is switched to Append).
When Scan is switched from Multi to Single, the last scan of the current multiscan is retained.

Appending and replacing multiscans

The "New Scan" and "Import from" parameter fields are not available unless Scan is set to Multi, since
new scans can be appended or replaced only in the case of multiscan recording.

Scan i Single (% huti
New Scan | Append | import from l[lEFALILTSTF |
K- s Sopiace Label Ao ¥ |Frequen

Append

i e LR W LI " ~ #

The scans to be appended or replaced can come from a measurement or a file. The by far most
frequently used setting is New Scan = Append.

If scans are loaded from a file using "Import from", existing scans are retained and the scans from the
file are appended to the most recent scan, provided the Alive/Hold parameter field is set to "Hold".

If the Alive/Hold parameter field is on "Alive" and a measurement is in process (single measurement
not yet finished or continuous measurement), the attempt to import a file is rejected with a message.
If the Alive/Hold parameter field is on "Alive" and a single measurement is finished, scans can be
appended from an import file.

"Import from" can be used to append one or more scans from a file to a trace with a multiscan that is on
hold, regardless of whether the held trace was generated from measurements or by loading a trace file.
A file is not imported unless the base units from the file correspond to the Y-Source setting and the unit
is permitted in the graphic subsystem. If, for example, Y-Source = Funct Ch1 and the set analyzer
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measurement function = RMS, a trace file with the base unit "volt" is appropriate. A trace file with the
base unit "%" would be rejected with an error message.

If measurement scans are to be appended to available scans, the Alive/Hold parameter field must be
switched to Alive and a measurement is triggered and a scan appended every time the button is
pressed.

When loading a trace file, you must specify exactly which trace you want to load from the file ("File:
Trace A" or "File: Trace B").

When importing, you do not have this selection option. If the base units match, the file content
determines what is imported:

If only trace A or only trace B is switched on in Y-Source and the file to be imported contains only one
trace (either A or B), then this trace is imported.

If trace A and trace B are simultaneously switched on and the file to be imported contains only one
trace (either A or B), then this trace is imported to trace A and trace B.

If only trace A or only trace B is switched on and the file to be imported contains a stereo trace (i.e. A
and B), then the matching trace is imported, i.e. Ato A and B to B.

If trace A and trace B are simultaneously switched on and the file to be imported contains a stereo
trace, then both traces are imported, i.e. Ato A and B to B.

If New Scan is set to Append:

Alive + measurement: Every newly measured scan, triggered by the button, is
appended.
Hold + Import from File: All appropriate scans from the file are appended. Beginning with the

first scan, one scan after another is appended from the file until the
maximum number of 20 scans is reached.

If New Scan is set to Replace:
Alive + measurement: The scan selected with the button is replaced by each newly
measured scan, triggered by the button.

Hold + Import from File: If the file contains more than one scan, a warning is output and the first
scan from the file is taken.
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Trace Files

Format

All trace data is stored in plain text in ASCII format. The choice of format allows the data to be easily

processed in EXCEL.
Format of the trace file:

Subsystem: TSG

Title: Titletext

Comment: Commenttext

X Axis; Trace A; Trace B;

X-Axis-Label: Y1-Axis-Label: Y2-Axis-Label:

Frequency Input RMS analog Ch1 THD+N digital CH2

X-Unit: Hz A-Unit: dBV B-Unit: dB

X-Spacing: A-Spacing: LIN B-Spacing: LIN

LOG

X-Left: Value A-Bottom: Value B-Bottom: Value

X-Right: Value | A-Top: Value B-Top: Value

Void A-LimLow: Value or Void B-LimLow: Value or Void

Void A-LimUpp: Value or Void B-LimUpp: Value or Void

Scan #1 A-Comment: Scan Labeltext B-Comment: Scan Labeltext

X-Ref: Value A-Ref: Value or Void B-Ref: Value or Void

X/datacount A-Y A- A- A-RefY B-Y B- B- B-RefY
LimLow | LimUpp |inV LimLow | LimUpp |inV

20.0000 0.201 (0.2 0.3 1.01 -98.82 | -98.5 -90 Void

20000.0 0.203 | 0.25 04 2.03 -98.10 | -98.5 -90 Void

Scan #2 A-Comment: Scan Labeltext B-Comment: Scan Labeltext

X-Ref: Value A-Ref: Value or Void B-Ref: Value or Void

X/datacount A-Y A- A- A-RefY B-Y B- B- B-RefY
LimLow | LimUpp |inV LimLow | LimUpp |inV

20.0000 0.201 | 0.2 0.3 1.01 -98.82 | -98.5 -90 Void

20000.0 0.203 | 0.25 0.4 2.03 -98.10 | -98.5 -90 Void

The individual parameters are separated from each other by a semicolon (";").

Black:

Green:
easier.

Red:

Explanation of the terms:

Dynamic entries: text and values.

Explanation of the fields. These labels are not stored in the trace file.
Fixed entries in the trace file in ASCII format; intended to make assignment of the data below

Subsystem Short name indicating the subsystem from which
this trace file was created.
TSG Sweep Graph 1 ... 4
TFM FFT Monitor
TFF FFT Graph1 and 2
TWM Waveform Monitor
TBG Bargraph1 and 2
Title Not used
Comment Not used
. Fixed entries in the trace file in ASCII format;
X Axis Trace A Trace B intended to make assignment of the data below
easier.
. . . Label of the X axis, left-hand Y axis (Trace A) and
X-Axis-Label  Y1-Axis-Label Y2-Axis-Label right-hand Y axis (Trace B) in the graphical display.
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X-Unit

A-Unit

B-Unit

Unit of the X axis, left-hand Y axis (Trace A) and
right-hand Y axis (Trace B) in the graphical display.

X-Spacing

A-Spacing

B-Spacing

Linear or logarithmic spacing of the X axis, left-
hand Y axis (Trace A) and right-hand Y axis
(Trace B).

X-Left

A-Bottom

B-Bottom

Left-hand value of the X axis, lower value of the
left-hand Y axis (Trace A) and right-hand Y axis
(Trace B).

X-Right

A-Top

B-Top

Right-hand value of the X axis, upper value of the
left-hand Y axis (Trace A) and right-hand Y axis
(Trace B).

A-LimLow

B-LimLow

Lower limit of the left-hand Y axis (Trace A) and
right-hand Y axis (Trace B).

If a value is entered here, the value from the
configuration panel of the graphic system is used
for limit checking:

Limi Lower [+

Source |'v’alwe :j
170.000 dBY

If VOID is displayed here, the limit check is either
deactivated or the limit values come from a limit file:

If the limits come from a limit file, the limits
interpolated on the X axis are listed under A-
LimLow and B-LimLow of the scan data sets.

Limit Upger v
Source IFiIe j
ILim.upp |

A-LimUpp

B-LimUpp

Ditto for the upper limit of the left-hand Y axis
(Trace A) and right-hand Y axis (Trace B).

Scan #Nr

A-Comment

B-Comment

Scan #No: Scan number of the following data set,
numbered consecutively from 1 to 20.
A-Comment (not used)

B-Comment (not used)

X-Ref

A-Ref

B-Ref

Reference values for referenced units of the X axis,
left-hand Y axis (Trace A) and right-hand Y axis
(Trace B).

When the trace file is loaded, the value entered
here is transferred to the configuration panel of the
graphic system and used as a fixed reference
value:

Reference |\r‘alue ﬂ

1 1.000000 W

If VOID is displayed for A-Ref and/or B-Ref, the
reference values come from a reference file and the
reference values interpolated on the X axis are
listed under "A-RefY in unit" and "B-RefY in unit" of
the scan data sets.
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Xl/datacount: Datacount indicates the number of

X/datacount data sets (rows) for this scan.
X: X value in the unit specified under X-Unit.
A-Y A-Y: Y value of Trace A in the unit specified under
) A-Unit.
A-LimLow A-LimLow: Trace A lower limit from a limit file in
. the unit specified under A-Unit. If VOID is
A-LimUpp

displayed here, there are no limits from a file.
A-LimUpp: Ditto for the upper limit.
A-RefY in unit. Unit for the Trace A reference
values (from a reference file) interpolated on the

A-RefY in Unit

B-Y X axis.
B-Y: Y value of Trace B in the unit specified under
B-LimLow B-Unit.
B-LimLow: Trace B lower limit from a limit file in
B-LimUpp the unit specified under A-Unit. If VOID is
displayed here, there are no limits from a file.
B-RefY in Unit B-LimUpp: Ditto for the upper limit.

B-RefY in unit: Unit for the Trace B reference
values (from a reference file) interpolated on the
X axis.

Example of a trace data set:
The trace dataset was generated from the FFT Graph subsystem.

TEFFE;

Heading String;

Commenttext;

X Axis;Trace A;Trace B;

Frequency;FFT Level Chl;VOID;

Frequency / Hz;FFT Level Chl / dBV;VOID;

Hz;dBV;VOID;

LIN;LIN;VOID;

0;-166.85;V0ID;

22000;-24.2238;V01ID;

VOID;VOID;VOID;

VOID;VOID;VOID;

Scan #0;Labeltext;VOID;

1000;A-Ref: 1;VOID;

X/256;A-Y;A-LimLow; A-LimUpp;A-RefY in V;B-Y;B-LimLow;B-LimUpp;B-RefY in V;
0;-74.9841924221;V0OID;V0OID;1;VOID;VOID;VOID;VOID;
93.75;-50.1402273369;V0ID;VOID;1;VOID;VOID;VOID;VOID;
187.5;-35.6009975743;V0ID;V0OID;1;VOID;VOID;VOID;VOID;
281.25;-30.5995395094;V0ID;VOID;1;VOID;VOID;VOID;VOID;

23718.75;-141.828231612;V0OID;VOID;1;VOID;VOID;VOID;VOID;
23812.5;-140.147505991;V0ID;VOID;1;VOID;VOID;VOID;VOID;
23906.25;-135.81278084;VOID;VOID;1;VOID;VOID;VOID;VOID;
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Loading and Saving

This section tells you how to load and save different kinds of data sets in the R&S UPV. The file name
is chosen through a central file selection box; its type is defined by the extension.

File selection box and File manager

File selection box

The file selection box is split into three or four areas. At the top (Recent area) is a list of the file names
last selected. This list will always contain the last ten entries. Below this and split into two is space for
selecting the required directory (Directory area, left) and the required file (File area, right). If a data set
is to be saved, you will also find an entry field at the bottom for the file name.

At the bottom edge of the file selection box are two buttons "Select" and "File Manager". You can work
these buttons either with the rotary knob or the softkey below.

To change between the areas, use the rotary knob or the cursor keys. Each of the areas appears with a
blue frame when you select it with the rotary knob. Pressing the rotary knob or the key changes
your selection to the content of the selected area, and an entry within this area is selected; the key
takes you back to selection of an area.

Important:
The Directory area and the File area are comprised within the same frame. So to change
between the two areas you use the [LEFT| and | RIGHT| cursor keys and not the rotary knob.

If a selection is in the Recent area or File area, the key or a click of the rotary knob will
complete selection of the file name and execute the required function. When you are storing data sets,
ending entry of the file name with will complete selection of the file name.

For the creation of new directories when saving or organizing saved data sets during loading, the file
selection box has a "File Manager" button to open a functionality similar to Windows Explorer.

File manager

The file manager is split into three areas. At the top is a selection of the possible types of data sets.
These are distinguished by their extensions in the file name. Below this and split into two is space for
selecting the required directory (Directory area, left) and the required file (File area, right).

At the bottom edge of the file manager are the buttons "Cut", "Copy", "Paste", "Remove", "Rename" and
"Create Dir". You can work these buttons either with the rotary knob or the softkey below them. These
are a substitute for the popup menu in Windows Explorer on the right mouse key.

To change between the areas, use the rotary knob or the cursor keys. Each of the areas appears with a
blue frame when you select it with the rotary knob. Pressing the rotary knob or the key changes
your selection to the content of the selected area, and an entry within this area is selected; the key
takes you back to selection of an area.
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Important:
The Directory area and the File area are comprised within the same frame. So to change
between the two areas you use the [LEFT| and | RIGHT| cursor keys and not the rotary knob.

Once afile is selected, you activate a button at the edge of the dialog to trigger the required function.

If you want to shift a file from one directory to another for example, you first select the source directory
in the Directory area, and then the particular file in the File area. The "Cut" button notes the file to be
shifted. Then you select the destination directory in the Directory area and choose the "Paste" button.
This moves (pastes) the file from the source directory to the destination directory.

Loading and Saving Setups

Setups can be loaded and saved at any time. The front panel keys [ LOAD | and [ SAVE | trigger the
required function, opening the appropriate file selection box.

Important:
Loading and saving setups is also possible through the menu bar. The related entries are in the
File menu.

Saving setups
When saving setups, the R&S UPV distinguishes between "complete" and "current" setups.

Saving a complete setup saves the entire instrument settings. These include the settings of generator
and analyzer functions that are not active when you save. Saving a current setup only saves the
settings of those functions momentarily selected. A complete setup also saves the size and position of
all windows in all screens, which a current setup does not.

So if you configured a multiple sinewave with the frequencies 2 kHz, 2.5 kHz and 5 kHz plus levels
0.1V, 0.5V and 1V in an earlier measurement, a complete setup will save these settings, even if you
are measuring with a pure sinewave in the meantime. A current setup will ignore these settings. So
after a and again loading the setup in the multiple sinewave, you will see the defaults
unaltered.

Loading setups

Loading a setup overwrites the settings of the instrument with the settings that were active when saving
the setup. Depending on the type of setup loaded, only the current settings are overwritten ("current”
setup") or the entire settings ("complete" setup). A complete setup also sets the size and position of all
windows in all screens to how they were set when the setup was saved.

So if you have configured a multiple sinewave with the frequencies 5 kHz, 5.1 kHz and 5.2 kHz plus
levels 0.2V, 0.4V and 0.6 V, loading both a complete sinewave setup and a current sinewave setup
will set the measurement function to sinewave and adopt the function parameters of the sinewave from
the particular setup. When you load the current setup however, the settings given for the multiple
sinewave remain unchanged. A complete setup will set them to what they were before saving (in the
above example that would be the frequencies 2 kHz, 2.5 kHz and 5 kHz plus levels of 0.1V, 0.5V and
1V).
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Printing and Saving the Display Screen

The R&S UPV enables you, at any time, to make and keep an extract of the displayed results for later
use. You do this either by a direct printout or by saving to a file or the Windows clipboard. You make the
necessary settings, e.g. selection of the result to be output (source) and where it is to be output
(destination), in a configuration panel.

Configuring Print and Save Operations

The "Utilities > Hardcopy" menu opens a configuration panel for you to specify the output parameters.
Source Selection of the screen content to be output.

UPV Window (Bitmap) This setting outputs the entire screen of the
R&S UPV as a bitmap. This is the default after
firmware installation.

Active Graphics (Vector) This setting outputs the momentarily active
graphical window as a vector graphic. This is for the
measurement displays "FFT Monitor", "FFT
Window", "Waveform Window" and "Sweep

Window".
Destination Selection of the destination for the screen content to be output.
Printer The screen content selected under "Source" is output direct to

the printer set as the default printer under Windows XP.

File The screen content selected under "Source" is output to a file
specified under "File Name".

Clipboard The screen content selected under "Source" is output direct to
the Windows clipboard and can be used direct in other
applications.

Important:

If the instrument is being remotely controlled from the Windows XP Remote Desktop, the
"Clipboard" setting allows you to transport graphics direct between the instrument and the host
computer.
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Printing and Saving the Display Screen

Orientation

File Name

Store Mode

Header/Footer

Define Header

Define Footer

1146.2084.32

Selection of the orientation wished on the Windows printer (only if "Destination” is
configured as "Printer").

Portrait Output on the printer is in portrait format.

Landscape Output on the printer is in landscape format.

Selection of the name of the file for output to a file (only if "Destination" is
configured as "File" and "Store Mode" is not "New"). The file selection box opens

for you to change the file name (see section "File selection box" on page 4.352).
Enter the file name without an extension; the "Source" setting specifies the file

type.

Selection of the mode for output to a file (only if "Destination” is configured as

"File").

New Press to open the file selection box and enter the
name of the destination file. See also section "Saving setups”

on page 4.353.

Overwrite Output is always to the file of "File Name", which is
overwritten without asking you each time.

Autolncrement  Output is to a file whose name is composed of two parts: The

beginning of the file name is that name entered as "File
Name", followed by a consecutive number that is

incremented by 1 every time you press [H Copy].

Selection of the required header and footer in the output.

On The header and footer are visible.

Off The header and footer are not visible.

Selection of the required text for the header (only if "Header/Footer" is "On"). This
text forms the title in the middle of the header line.

Selection of the required text for the footer (only if "Header/Footer" is "On"). This
text forms the legend in the middle of the footer line.
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Starting Print and Save Operations

Press the key to trigger the function for output of measured results. The required action is
immediately executed according to your settings in the configuration panel (see section "Configuring
Print and Save Operations" on page 4.354).

Important:
If you trigger H Copy during an ongoing measurement, the measurement is first halted and then

the action is executed.
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5 Remote Control - Fundamentals

Introduction - Remote Control Fundamentals

In this chapter you will find:
e instructions on starting the Audio Analyzer R&S UPV by remote control,

e ageneral introduction to the remote control of programmable instruments, including details of
command structure and syntax, command processing and the status registers,

e agraphic and tabular presentation of the status registers used in the Audio Analyzer R&S UPV.

The remote control commands of the Audio Analyzer R&S UPV are included in the details of the
instrument functions in Chapter 4.

To standard the instrument comes with the following interfaces for remote control:
- IEC/IEEE bus interface in line with the IEC 625.1/IEEE 488.2 standard.

- LAN interface; the network card uses 100 MHz Ethernet IEEE 802.3u; the protocol is based on the
VXI-11 standard.

A controller can be connected on the remote control interfaces, either direct or through a network
(LAN). The connectors are located on the rear panel of the instrument. These connectors are detailed in
Chapter 8.

SCPI commands (messages) are used for remote control. Commands not derived from the standard
nevertheless follow SCPI syntax rules. The instrument supports SCPI version 1999 (Standard
Commands for Programmable Instruments). The SCPI standard sets up on the IEEE 488.2 standard,
and aims at standardization of device-specific commands, error handling and status registers. For more
information on the SCPI concept and definitions, refer to the book "Automatic Measurement Control — A
tutorial on SCPI and IEEE 488.2" by John M. Pieper, R&S ordering code 0002.3536.00.

For the purposes of this chapter it is assumed that you are familiar with the programming and operation
of the controller. Refer to the appropriate manuals for details of the interface commands.

The requirements of the SCPI standard in terms of command syntax, error handling and configuration
of status registers are explained in detail in the respective sections. Tables give you a fast overview of
the bit assignments in the status registers. The tables are supplemented by a detailed description of the
status registers.

All program examples for IEC/IEEE bus control are written in Visual Basic. A requisite for Visual Basic
programming is that the modules NIGLOBAL (Niglobal.bas) and VBIB32 (Vbib_32.bas) are added to
the projects.

Note: Manual control aims at the greatest possible operating ease. The focus in remote control
is the predictability of device status after a command. Consequently, remote control
programs should always produce a default status to start with (e.g. by the *RST
command) and then make the required settings.
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Brief Instructions

The following short and simple operating sequence allows rapid setup of the instrument on the
IEC/IEEE bus and setting of its basic functions. It is assumed that the IEC/IEEE bus address, factory-
set to 20, has not yet been altered.

IEC/IEEE Bus

> Interconnect the instrument and the controller by the IEC/IEEE bus cable and power them on.

» Generate and start the following program on the controller:

CALL | BFI ND("DEV1", analyzer%® Open channel to device.
CALL | BPAD(anal yzer% 20) Send device address to controller.
CALL | BWRT(anal yzer% "*RST; *CLS") Reset device.
Analog generator is set dual-channel to
1kHz, 0.1 V.

Measurement function of analog analyzer
is set dual-channel to RMS measurement.

CALL I BWRT(anal yzer% "I NPut: TYPE GEN1") Connect analyzer input internally to
generator output channel 1.

CALL I BWRT(anal yzer% "I N T: CONT OFF; *WAI ") Trigger single measurement result.

CALL | BWRT(anal yzer% "SENS1: DATA1?") Request function measurement result (i.e.
result of RMS measurement) from channel
1.

CALL I BRD (anal yzer% M) Read in measurement result.

PRI NT Mb Output measurement result onscreen.

The screen shows the RMS function measurement result in V of the generator signal measured by
internal coupling.

> Return to manual control: Press the key on the front panel.
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Changing to Remote Control

After powering on, the instrument is always in manual control status (LOCAL) and can be controlled
from the front panel or a mouse and external keyboard.

In the case of remote control on the IEC/IEEE bus, the instrument is changed to remote control
(REMOTE) by sending an addressed command.

For remote control on an Ethernet (LAN) remote control is not automatically set by sending a command.
Instead, the instrument must be explicitly set to REMOTE status, e.g. by sending the interface
command &GTR (Go To Remote).

In REMOTE status, instrument control from the front panel or by a mouse and keyboard is disabled. But
the panels can be opened by the mouse and keyboard to verify settings for example. In the Diagnostic
Panel you can choose whether or not panels are to be updated during remote control.

SCPl Update [

For reasons of speed this updating should be disabled. The panels then show the device status before
changing to remote control. While generating a remote control program it can be useful to enable
updating so that you can see the effect of the remote control commands.

In the middle of the screen you see the message "Remote Operation Active". On the front panel the
LED labeled REM illuminates over the key.

Messages appearing during remote control are shown in the status line over the softkeys.

The instrument remains in REMOTE status until local control is selected either manually with the
key on the front panel or by the interface command &GTL on the remote control interface. Then the
panels are updated.

The interface command &LLO can be used to lock out the key.

Changing from manual control to remote control and vice versa does not change the instrument
settings.
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Remote Control via IEC/IEEE Bus

To be able to control the instrument on the IEC/IEEE bus interface, the instrument and controller must
be linked by an IEC/IEEE bus cable. The controller must have an IEC/IEEE bus card, the card drivers
and the program libraries for the programming language that is used.

The controller must address the instrument by the set IEC/IEEE bus address. The IEC/IEEE bus
address of the instrument is factory-set to 20. It can be altered in the Config Panel (in the Utilities
menu). Addresses from 0 to 30 are permissible.

Config Panel

| GPIB Address I 20

Sending the first command starts remote control.

Returning to manual control is possible from the front panel or on the IEC/IEEE bus.

Manual: > Press the key.

Notes:

— Processing of a command must be completed before changing,
otherwise there is an immediate return to remote control.

— The key can be locked out by the interface command &LLO (see
Chapter 8, section "Interfaces") to prevent accidental changeover.
Changing to manual control is then only possible on the IEC/IEEE bus.

— Lockout of the key can be canceled by deactivating the REN line
of the IEC/IEEE bus (see Chapter 8, section "Interfaces").

Via IEC/IEEE bus:

CALL | BLOC(generator%  Setinstrument to manual control.
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Remote Control via LAN Interface

For remote control through a network, the controller and the instrument must be connected via the LAN
interface to a common network with TCP/IP network protocol.

Connection of the R&S UPV to a network and querying of the computer name is explained in Chapter 1,
section "Connecting R&S UPV to Network (LAN)".

Software for instrument control and the VISA program library must be installed on the controller.
Instrument control is by the VXI-11 standard protocol.

Only the IP address or the computer name is required for connection setup. The IP address/computer
name is part of the "resource name" used by programs to identify and control the instrument. The
resource name has the form:

TCPIP::ipaddr::inst0::INSTR

ipaddr has to be replaced by the IP address or the computer name of the instrument.

For instance, if the instrument has the IP address 192.1.2.3, TCPIP::192.1.2.3::inst0::INSTR is the valid
resource name. Specification of instO in the resource name is optional. So in this example
TCPIP::192.1.2.3::INSTR is also a valid resource hame. A resource name with computer name could
be TCPIP::RSUPV1:INSTR for example.

TCPIP designates the network protocol used and INSTR indicates that the VXI-11 protocol is used.
If several instruments are connected to a network, each instrument has its own IP address and
associated resource name. The controller distinguishes these instruments by their resource name.

In the example below, the Measurement & Automation Explorer program from National Instruments is
used to set up an Ethernet remote control connection. Connection setup with this program is simple and
first tests can be performed. The R&S UPV is ready configured for networks using DHCP (dynamic host
configuration protocol). If this configuration is used, the computer name must be entered at the position
of the IP address. It is also possible to assign the R&S UPV a fixed IP address (see Chapter 1, section
"Connecting R&S UPV to Network (LAN)").

Configuring control of the R&S UPV in the Measurement & Automation Explorer program

» Start the program on the controller.
» Open the Create new TCP/IP device menu with the right mouse key.

& VISA Ethernet Devices - Measurement & Automation Explorer E  HEBR

Datei Bearbeiten Anzicht Werkzeuge Hilfe

. |VISA Ethemet Devices PE—

ER» tein Sy_gtem ] M arne: | value | Desc |
=ER Gerdte und Schnittstellen

Bl 5 Ports [Serial & Parallel)

154 Ethemet Devices:

& Software

@ Metzwerkumgebung

EJ Create new TCRAP de

'EI Adtribute I

Add a'Wl54 Ethemet Device to the spstem A
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> Enter the IP address of the R&S UPV and select VXI-11 Instrument.
(You can also enter the computer name.)

Hinzufugen__.

Measurement & QZ

Automation Explorer

Enter the TCPAP addreszs of pour %154 netwaork rezounce in the
Form of ses. xem. s, 2, the name of the computer, or a
computer@zome. domain

|12?.|1n.1

Chooze the tppe of TCPSP rezournce pou'd like to create;
™ Flaw Socket

Eart [ ummter I?

% 4017 Instrument
LAM Device Mame I

Try connecting ta this resource: Test |

£ ETiek | W onwarks >| Eeenden | Abbrechen

o

> Press the Test button.
A message indicates whether the connection to the R&S UPV can be set up or not. If a connection
cannot be set up, check whether the controller and the instrument are connected to the network
(network cable) and powered on. Correct spelling of the IP address or the computer name can also
be checked. For further troubleshooting it is advisable to inform the network administrator. Large
networks require specification of additional addresses for connection setup, e.g. gateway and subnet
mask, which are known to the network administrator.

MAX E H|

& Succeszfully opened a W54 sezsion to "TCRIF:127.0.01:INSTR"

MAX E [

& Could not open a W54 session to "TCPIP:127.0.0.1:IMSTR"
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» Press the Next button. In the next window you can enter an alias for the instrument. This name must
not be mistaken for the computer name. It is only used for instrument identification within the
program and displayed in the menu as an option in case of an Ethernet link.

Automation Explorer

ou can zpecify an aliaz for thiz device. An aliaz is a logical name for
a dewvice that makes it easier bo identify pour instrument.

Measurement & {

|dze aliazes in pour code when opening zessions to devices without
gpecifying their full W54 resource stings.

You may azsign of change the aliaz at a later time through the alias
editor or by clicking on the dewvice to rename it

Type in the aliaz pou want to azzign to thiz device or leave the alias
field blank, to not aszign an alias to this device.

Resource Mame:  TCPIP:127.0.0.1:IMSTH
Blias: IUF"'A

<Zul'u'ck| Wweiter | Beendenl Abbrechen

|/

» Press Next and then the Finish button.
The instrument is now configured in the program and can be addressed by the resource name or
alias.

Hinzufugen. _.

Measurement &
Automation Explorer

Measurement & Automation Explorer is ready to create paur
device.

Click Finizh to create your device,

Click Back to review device information in the previous
pages.

Click Cancel to leave this wizard without creating your
device.

< Zuriick. I W OrETES >| Beenden | Abbrechen

A
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Starting the Measurement & Automation Explorer program for remote control of the R&S UPV

> Start the program on the controller.

» In the Configuration window, open Devices and Interfaces and select R&S UPV (= alias) under
VISA TCP/IP Resources.

» Open the Open VISA Session menu with the right mouse key.

¥ 'UPY - Measurement & Automation Explorer o ] 4

Datei  Bearbeiten  Ansicht  Werkzeuge  Hilfe

Konfiguration ¥| Ei'Properties 354 Open YISA Session ‘ s Hilfe anzeigen
LI Syftem ] Mame | Walue | Desc |
T Gerdte und Schrittstellen VISA Resource Mame  TCPIP::127.0.0.1::INSTR WISA resource identifier For this device
E GPIBO (PCI-GPIE) WIS Alias =0 Inique Y154 alias to access this device
Fx' PRI System (Unidentified) Static Device 1 Tells whether this device was statica. ..
: _y Parts (Serial & Parallsl) Enabled 1 Tells whether this device is enabled
Eé WISA TCRIIP Resources Hostriame 127.0.0.1 Hostriame or IP address For this device
=-[@ Software pelee
[]--@ Mekzwerkumge — s

7l Open WISA
Properties Altribute I
Cpens a VIS4 session to this device A

» On the viWrite tab under Basic 1/0, commands can be sent to the instrument; instrument responses
are displayed on the viRead tab
(for further program operation refer to the online help).

¥ TCPIPD::127.0.0.1::instD::INSTR [Session 0x001ADGES]
Templatel Basic /D | Interface I.-’Ell

wivwriteFrormFile |_ wiFeadT oFile
wivrite | viHeadl vi.-'l'-.ssertTriggerl viHeadSTEl viEIearl

aystem:emar all ™ =

[ -]
Return Count
I~ Azunc Id 18
Return W alue
fx 0

[ET]
abe-, | 'White data bo a meszage-bazed bus or device. Execute |
(1)
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Returning to manual control is possible from the front panel or on the LAN interface.

Manual: > Press the key.

Notes:

— The key can be locked out by the interface command &LLO to
prevent accidental changeover. Changing to manual control is then only
possible by remote control.

— Lockout of the key can be canceled by the interface command
&NREN.

Via Ethernet:

CALL | BLOC(generator%  Set instrument to manual control.
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Messages

The messages transmitted on the data lines of the IEC/IEEE bus or on a TCP/IP network can be
divided into two groups:

— Interface messages
— Device-dependent messages

Interface Messages

Interface messages are transmitted on the data lines of the IEC/IEEE bus when the ATN control line is
active. They are used for communication between the controller and the instrument and can only be
sent by a controller which has controller functionality on the IEC/IEEE bus.

Interface messages can be further classified as

— Universal commands
— Addressed commands

Universal commands affect all devices connected to the IEC/IEEE bus without requiring an address,
whereas addressed commands only affect devices addressed as a listener. The interface messages
relevant for a device are listed in Chapter 8, section "Interfaces".

If an Ethernet connection is present, signalling on a hardware control line is not required. The IEC/IEEE
bus interface commands are emulated (see Chapter 8, section "Interfaces").

Device-Dependent Messages

Device-dependent messages are transmitted on the data lines of the IEC/IEEE bus when the ATN
control line is not active. ASCII code is used for data transmission.

If an Ethernet connection is present, signalling on a hardware control line is not required.

Device-dependent messages are identical for the two interfaces (IEC/IEEE bus and Ethernet). They are
differentiated by the direction in which they are sent:

Commands are messages sent by the controller to a device. They operate device functions
(program and request information.
messages)

These commands are in turn differentiated by two criteria:

1. The effect they have on the device:

Setting commands trigger device settings, e.g. a device reset or setting of the
generator frequency.

Queries cause data to be put in the output queue, e.g. for device
identification or querying a setting. These commands are
formed by adding a question mark to the setting command.

1146.2084.32 5.10 E-1



R&S UPV

SCPI Command Structure and Syntax

2. Their definition in the IEEE 488.2 and SCPI standard:

Common commands

Device-specific commands

Device
responses
(response
messages and
service request)

are precisely defined by the IEEE 488.2 standard
in function and notation. They relate to functions
such as the management of standard status
registers, reset and selftest.

relate to functions that are dependent on device
properties, e.g. frequency setting. A large number
of these commands are also standardized by the
SCPI consortium. Device-specific extensions
following SCPI rules are permitted by the
standard.

are messages sent by a device to the controller after a query. They can include
measurement results, device settings or information about device status (see
section "Responses to Queries", page 5.14).

The structure and syntax of device-dependent messages are explained in the following section.

SCPI Command Structure and Syntax

Commands consist of a header and usually one or more parameters. The header and parameters are
separated by a "white space" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. space). Headers may be
composed of several keywords. Queries are formed by adding a question mark direct to the header.

Note:
every case.

Common commands

The commands used in the following examples are not implemented in the instrument in

Non-device-specific commands consist of a header preceded by an asterisk

"*" and possibly one or more parameters.

Examples *RST

*ESE 253

* ESR?

Device-specific
commands

RESET, resets the device.

EVENT STATUS ENABLE, sets the bits of the Event
Status Enable register.

EVENT STATUS QUERY, queries the content of the
Event Status register.

Hierarchy: Device-specific commands have a hierarchic structure (see figure below).
The different levels are represented by compound headers . Headers at the
highest level (root level) have one keyword only. This keyword identifies a

whole command system.

Example: SOURce

This keyword identifies the SOURce command system.

For commands at lower levels the whole path has to be stated. This starts left
with the highest level, and the individual keywords are separated by a colon

1146.2084.32
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R&S UPV

Level 1

Level 2

Level 3

Level 4

Fig. 5-1

Example: SOURce: VOLTage: OFFSet : STATe ON

This command is on the fourth level of the SOURce system. It sets the DC
offset of the generator signal.

SOURce
| | | |
FREQuency| |VOLTage DG tal FUNCti on RANDom
| | |
RANGe MAXi num| |REFerece OFFSet
STATe

Optional keywords:

1146.2084.32

Tree structure of SCPI command systems taking SOURce system as example (extract)

Some keywords appear at several levels within a command system. Their
effect then depends on the command structure, i.e. where they are inserted in
the command header.

Examples:

SENSe: REFer ence: MODE VALue |

This command contains the keyword REFer ence in the second command
level.

It specifies that the reference value for referenced units in the function
measurement system is entered as a value (by a separate command).

SOURce: DI G t al : REFerence AZERo | AONE
This command contains the keyword REFer ence in the third command level.
It specifies that the data of the digital reference generator are all 0 or 1.

In some command systems it is possible to insert certain keywords in the
header or omit them. These keywords are identified in the manual by square
brackets. For reasons of compatibility with the SCPI standard, the device
must be able to recognize the full length of the command. Some commands
become considerably shorter when the optional keywords are omitted.

Example:

I NSTrunment [ 1][: SELect] ANLG | DI G

This command sets the generator to analog or digital signal generation. The
following command has the same effect:

I NSTrunment ANLG | DI G
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Note: An optional keyword cannot be omitted if its effect is specified in
more detail by a numeric suffix. In the R&S UPV this applies to the
keyword SENSe for example, which can always be omitted for the
function measurement = SENSel,
but must always be entered for the
input measurement = SENSe2,
frequency/phase measurement = SENSe3 and SENSe4,

FFT monitor = SENSe5,
level monitor = SENSe6,
waveform monitor = SENSe?7.

Long and short form: The keywords have a long form and a short form. Keywords may be entered
in short or in long form; other abbreviations are not allowed.

Example: SENSe: POWer : REFer ence: RESi st ange <nu> =
SENS: POWN REF: RES <nu>

Note: Upper- and lower-case letters are only used to identify the long
and short form in the manual; the device itself does not
differentiate between the two types of characters.

Parameters: Parameters must be separated from the header by a "white space". If a

command contains several parameters, they are separated by a comma ",".

Example: OUTPut:SAMPIle:FREQuency 48000 HZ

Numeric suffix: If an instrument has several identical functions or features, e.g. inputs, the
desired function can be selected by a suffix to the command. Entries without
a suffix are interpreted as having a suffix 1. Optional keywords must be
specified if they select a function with the suffix.

Example:

SENSe[ 1] : FUNCt i on RMS

SENSe2: FUNCt i on | PE

SENSe6: FUNCt i on LRMVS

These commands activate the measurement functions Function, Input and
Level Monitor. The keyword SENSe and the numeric suffixes 2 and 6 must be
entered in the command.

Note: In case of remote control, suffix counting may differ from the
numbers of the corresponding selection used in manual control.
SCPI prescribes that suffix counting starts with 1. Suffix 1 is the
default state and used when no specific suffix is stated.
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Structure of a Program Message

A program message can contain one or more commands. It is terminated by a <New Line> (ASCII code
10 decimal) or <EOI> (EOI line active) together with the last useful character of the program message.
Seeing as the <Carriage Return> character (ASCII code 13 decimal) has no effect as a filler before the
end character, the combination <Carriage Return><New Line> is also admissible.

Several commands in a program message are separated by a semicolon ";". If the next command
belongs to a different command system, the semicolon is followed by a colon. A colon ":" at the
beginning of a command marks the root node of the command tree, but can be omitted.

Example: " SENSe: VOLTage: RANGe: MODE FI X; : | NPut : CHANnel CHL"

This program message contains two commands. The first command belongs to the SENSe
system and is used to set a fixed range. The second command belongs to the INPut
system and activates channel 1.

If the successive commands belong to the same system and therefore have one or more common
levels, the program message may be shortened. The second command following the semicolon then
starts at the level below the common levels (see also Fig. 5-1). The colon after the semicolon must then
be omitted.

Example: ": QUTP: DI G UNB: QUTP AQUT; : QUTP: DI G CSI M SI M

This program message is shown in full length and contains two commands separated by a
semicolon. Both commands belong to the OUTPut system and its DIG subsystem, i.e. they
have two common levels.

In the shortened program message the second command starts at the level below
OUTP:DIG. The colon after the semicolon is omitted.

The shortened form of the program message is:
": QUTP: DI G UNB: QUTP AQUT; CSI M SI M

A new program message always starts with the full path however.

Example: ": QUTP: DI G UNB: QUTP AOQUT"
":OQUTP: DI G CSIM SI M

Responses to Queries
Unless expressly specified otherwise, a query is defined for each setting command. It is formed by
adding a question mark to the associated setting command. Some of the SCPI rules for query
responses are stricter than those of the IEEE 488.2 standard:
1. Numeric parameter

Example: : QUTPut : SAMPI e: FREQuency? Response: 48000 HZ
2. Strings are returned in single quotation marks.

Example: : MVEMory: STORe: MON_AB? Response: ' MYTRACE. TRC

3. Text parameters (character data) are returned in short form.

Example: : SENSe: FUNCt i on? Response (for RMSSelectiv): RMSS
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Parameters

Most commands require the entry of a parameter. Parameters must be separated from the header by a
"white space". Parameters may be numeric values, Boolean parameters, text, character strings or block
data. The type of parameter required for the particular command is stated in the details of the

command.

Numeric values

Units

Text

Character strings

1146.2084.32

Numeric values may be entered in any customary form, i.e. with sign, decimal
point and exponent. The range of values is -9.9E37 to 9.9E37. The exponent
is denoted by "E" or "e". The exponent alone must not be used.

Physical quantities may be stated with the unit. Permissible prefixes for units
are MA (mega, MOHM and MHZ are also allowed), K (kilo), M (milli), U
(micro) and N (nano). If no unit is specified, the basic unit is assumed.

Example:
SOURce: FREQuency 1.5 kHz = SOURce: FREQuency 1.5E3

Text parameters follow the syntax rules for keywords, i.e. they also have a
long and a short form. They must be separated from the header by a "white
space" like any other parameter. A query returns the short form of the text.

Example:
Setting command: : SOURce: SWEep: CONTr ol ASWeep
Query: : SOURce: SWEep: CONTr ol ? Response: ASW

Character strings must always be entered between single or double quotation
marks.

Example: MMEMory:LOAD:STATe 'c:\Config\setup\default.xml'

5.15 E-1



SCPI Command Structure and Syntax R&S UPV

Overview of Syntax Elements

The following list gives you an overview of the syntax elements.

The colon separates the keywords of a command.
In a command line, the colon following a semicolon identifies
the highest command level.

; The semicolon separates two commands in a command line. It does not change the path.

, The comma separates several parameters of a command.

? The question mark forms a query.

* The asterisk identifies a common command.

Quotation marks denote the beginning of a character string and terminate it.

# The double cross denotes the beginning of block data.

A "white space” (ASCII code 0 to 9, 11 to 32 decimal, eg space) separates header and
parameter.

Decimal point of numeric values.
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Device Model and Command Processing

The device model shown in the following figure was created from the point of view of processing SCPI
commands. The individual components operate independently of each other and simultaneously. They
communicate with each other by means of messages.

IEC/IEEE bus — >

Input unit
with input buffer

v

Command
identification
(Parser)

v

Data set —>

Status reporting
tem
Device hardware
Output unit
|IEC/IEEE bus €<—— with
output buffer
Fig. 5-2 Device model for remote control via IEC/IEEE bus or TCP/IP network

Input Unit

The input unit receives commands in the form of characters from the IEC/IEEE bus or Ethernet and
collects them in the input buffer. The input unit sends a message to the parser as soon as it detects an
end character, <PROGRAM MESSAGE TERMINATOR> according to IEEE 488.2, the interface
message DCL or a full input buffer.
If the input buffer is full, the IEC/IEEE bus or Ethernet transfer is halted and the data received until then
are processed. Then the IEC/IEEE bus or Ethernet transfer is continued. If the buffer is not yet full when
the end character is received however, the input unit can receive the next command while the previous
command is parsed and executed. Reception of a DCL clears the input buffer and immediately triggers

a message to the parser.
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Command Identification (Parser)

The parser analyzes the data received from the input unit. Data are processed in the sequence in which
they were received. Only a DCL is given priority; a GET (Group Execute Trigger) for example is not
processed until after the previously received commands. Every command detected as correct is
immediately forwarded to the database and executed.

Syntax errors are recognized by the parser and forwarded to the status reporting system. The
remainder of a program message after a syntax error is, in as much as possible, further analyzed and
processed. After the syntax test, the value range of the parameter may be checked.

Database and Device Hardware

The term "device hardware" refers to that part of the device which performs the actual instrument
function, e.g. generator setting, analyzer setting. This does not include the controller.

The term "database" denotes a database that manages all the parameters and associated settings
required for setting the device hardware.

Setting commands lead to a change in the data set of the database. The database administration enters
the new values (e.g. frequency) and immediately sets the hardware.

An |IEC/IEEE bus program message that may contain several setting commands is sent to the parser,
which examines the IEC/IEEE bus commands for syntax and semantic errors. Once a command is
identified as correct, a check is immediately made with current settings to see whether the command is
admissible. If the command is admissible, it is transferred to the database of the R&S UPV and the
device hardware is set. If existing settings show that the command is illegal, it is rejected, an execution
error is sent to the status reporting system and the device hardware is not set for this command.
Subsequent commands that are admissible on the basis of the existing settings are executed (see
following section).

This strictly hierarchic procedure ensures that no illegal device status can occur at any time.

Command Sequence (IEC/IEEE)

Every IEC/IEEE bus command received by the R&S UPV is immediately checked for its admissibility.
This is only possible if the R&S UPV knows for which instrument or function the command is intended,
i.e. the appropriate instrument or function was activated before.

Example:
For a balanced output it is possible to select an impedance of 600 ohms, but nor for an unbalanced
output.

If these checks and the appropriate error messages were omitted, measurements would be
performed with erroneous settings, or even be impossible, and the user would not know why.
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Identical menu items in different instruments or functions are addressed by the same command in
remote control, so they can only be distinguished by reference to the particular instrument or function.

Example:
The command " | NPut : SELect CH1" is admissible for all analyzer instruments.

To be able to preset individual parameters of functions that are not yet active, each IEC/IEEE bus
command would have to be told to which instrument and which function it refers. The internally
managed addressing of commands by the R&S UPV would then be the job of the IEC/IEEE bus
programmer, who would have to handle a multiple number of commands.

A major feature in operation of the R&S UPV is its ability to note the settings for individual generator
and analyzer functions and to restore all required parameters when one of these functions is selected.
This does away with the need to reset all parameters when a function is changed.

Example:

The generator function Mod Dist is set with frequencies of 400 Hz and 7 kHz. When you switch to the
DFD function, the frequency pair 11 kHz and 12 kHz last used with the DFD function is automatically
restored.

This functionality is also available under IEC/IEE bus control, i.e. even in remote control all
parameters are automatically set when the function is changed. This is much faster and surer than
the user having to set the parameters each time on the IEC/IEEE bus.

If the UPL did not have this ability, the user could overwrite parameters for instruments that are not
active, and the parameters of the function last used would no longer be available.

Since manual and remote control work with the same internal data sets and a mixture of manual and
remote control must be possible, only one uniform method of internal parameter processing can be
used for the two modes. Automatic parameter restoration is indispensable for manual control, so it must
also be used for remote control.

To relieve the user of the need to watch out for relationships that are in part not apparent, the following
applies to both remote control and manual control of the R&S UPV:

Nothing can be set on the R&S UPV that is not admissible.

The disadvantage of this is that sometimes a certain operating sequence has to be adhered to even in
remote control. But this is more than compensated by the fact that possible setting errors are
immediately indicated by the instrument.
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Status Reporting System

The status reporting system collects information about the device status and makes it available to the
output unit on request. The structure and function are explained in section "Status Reporting System",
page 5.24.

Output Unit

The output unit collects the information requested by the controller and which it obtains from database
administration. It processes the information in line with SCPI rules and makes it available in the output
buffer.

If the device is addressed as a talker and the output buffer does not contain any data or expect data
from the database, the output unit sends the error message "Query UNTERMINATED" to the status
reporting system. No data are sent on the IEC/IEEE bus or Ethernet, and the controller waits for the set
time limit. This procedure is prescribed by SCPI.

Trigggering Measurement or Sweep

There are three ways of triggering a measurement or a sweep :

¢ By the SCPI-specific command "INET"

¢ By the common command "*TRG'

¢ By the addressed command Group Execute Trigger " GET"

All three possibilities are equivalent and similar in the time they take to execute.

There are also three ways of waiting for a triggered measurement result, which are looked at in the next

section. To demonstrate the three trigger possibilities together with singly triggered measurement
results, command synchronization with *WAI is used in what follows.
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Command Synchronization

To ensure that commands are executed in a certain sequence, one of the commands *OPC, *OPC? or
*WAI must be used. As a result of these commands, a certain action is not triggered until the hardware
is set and settled. The controller can be forced through appropriate programming to wait for the
appearance of an action.

Table 5-1 Synchronization with *OPC, *OPC? and *WAI

Comman Effect Programming of controller

d

*OPC Sets the Operation Complete bit in the ESR - Set bit 0 in ESE.
after all previous commands have been - Set hit 5 in SRE.
executed. - Wait for Service Request.

*OPC? Stops further command processing until 1 is Send *OPC? directly after the command whose processing
returned. This is not the case until the should be terminated before other commands can be

Operation Complete bit is set in the ESR. This executed.
bit indicates that the previous setting has been

completed.

*WAI Stops further command processing until all Send *WAI directly after the command whose processing
commands sent before *WAI have been should be terminated before other commands are executed.
executed.

In remote control of the R&S UPV it is essential to wait for the end of a measurement or sweep before
the measured results are fetched and the hardware is newly set.

The following table explains the effect of different combinations of measurement or sweep triggering in
conjunction with a synchronization command.

Table 5-2 Trigger command with/without synchronization

Trigger command Description
with/without synchronization

"I NI T: CONT OFF; *\WAI " A single measurement or sweep is triggered. Subsequent commands are processed after the
measurement or sweep is completed.

Generator and analyzer setting commands do not trigger a new measurement.

A new measurement must be triggered with

"INIT; *WAL"

This command is the simplest to use and should preferably be used to trigger a measurement.

"I NI T: CONT OFF" When a generator or analyzer setting command is sent during a single measurement, i.e.
without *WAI before the measurement is completed, the measurement is restarted to avoid incorrect results
(incorrect results could be obtained, for instance, if the generator voltage is varied during the
measurement).

Generator or analyzer setting commands sent after the single measurement has been
terminated will not trigger a new measurement. A new measurement must be triggered with

"INIT".
"I NI T: CONT ON' Each generator or analyzer setting command restarts a measurement to avoid incorrect
without *WAI measurement results (incorrect results could be obtained, for instance, if the generator voltage

is varied during the measurement).
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Command Recording

The R&S UPV offers the possibility of recording the equivalent IEC/IEEE bus commands in a separate
window during manual control. Recording begins as soon as the window has been opened. Recording
continues after the window is closed and until the R&S UPV is powered off. The contents of the window
can be edited (also deleted) and copied to the clipboard.

In this way it is very easy to produce the matching IEC/IEEE bus control program from a manual control
sequence without having to look up the commands in the manual. This also eliminates malfunctions
through the wrong notation.

Starting Recording

Open the window through the menu by Sequence — SCPI Recording.

File Edit Screens Instruments DispConfig Digplaye Seguence Utilities

RI=FS

Opening the window starts the recording. The window is visible on all screens.

1146.2084.32 5.22 E-1



R&S UPV Command Recording

Recording Commands

As soon as the SCPI Recording window is opened, all settings of manual control are recorded. In this
example the generator frequency was set to 1024.5 Hz and the level to 0.5 V.

Local SCP Recorder A=

oo ISine ﬂ SOURce:FREQuency 1024.5 HZ
SOURCce:NVOLTage 0.5V

Low Dist |

Sweep Ctrl | off |

Frequency I 10:24.50 H=z
Voltage Im v
Fiter off =]

Equalizer |

DC Offeet r

IIJ.IJIJI]IJIJ v

Editing Commands

The contents of the SCPI Recording window can be edited and copied through the clipboard into a file.
From the commands in this file it is possible to generate an IEC/IEEE bus control program. Open the
context menu by clicking on the right mouse key. To operate the SCPI Recorder you need an external
keyboard and mouse.

Local SCPI Recorder _ O] =]
SOURce:FREEQuency 1024.5 HZ

SOURce:VOLTage 0.5 V

W glels] Cirl+¥
Redo 1

Cut Ctrl+x
Copy Cirl+C
Paste -+ =

Clear

Select Al Ctrl+a
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Status Reporting System

The status reporting system stores all information about the current operating status of the device, e.g.
that it is performing system error correction, and about occurred errors. This information is stored in the
status registers and the error queue. The contents of status registers and the error queue can be
queried on the IEC/IEEE bus or Ethernet.

Information is hierarchically structured. The highest level is formed by the Status Byte (STB) register
defined in IEEE 488.2 and the associated Service Request Enable (SRE) register. The STB receives
information from the Standard Event Status (ESR) register, also defined in IEEE 488.2, and the
associated Standard Event Status Enable (ESE) register, the SCPI-defined STATus:OPERation and
STATus:QUEStionable registers, and the device-specific STATus:XQUEstionable register, which
contain detailed information about the device.

The status reporting system also includes the IST (Individual STatus) flag and the Parallel Poll Enable
(PPE) register assigned to it. The IST flag, like the SRQ, combines the complete device status in a
single bit. The PPE has the same function for the IST flag as the SRE has for the service request.

The output buffer contains messages that the device sends back to the controller. It is not part of the
status reporting system but determines the value of the MAV bit in the STB.
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Structure of SCPI Status Register

Each SCPI register consists of five 16 bit parts with different functions (see figure below). The individual
bits are independent of each other, i.e. each hardware status is assigned a bit number that is the same
for all five parts. For instance, bit 5 of the STATus:OPERation register is assigned to the Wait for
Trigger hardware status in all five parts. Bit 15 (the most significant bit) is set to 0 in all parts. So the
contents of register parts can always be processed by the controller as a positive integer.

Queries return the current value of the particular part register to allow a check of the device status. A
decimal value between 0 and 32767 (= 2'°-1) is returned.

The configuration commands set the respective part register, thus determining which status changes of
the R&S UPV cause a change in status registers. A decimal value between 0 and 32767 (= 2"15-1) is
set.

Simplified diagram —s [pito = 1
States, events or sum bits of other registers with decimal —s [pit1=2
value of bits — pit2 = 4
 RAREEEREERRRRRR — 3-8
- . —> pit4=16
15(14|13|12] CONDition register —> pit5=32
[ EEEEEEEEEEEEERER —>[bit6 =64
—> [pit7 =128
15(14]13|12| PTRansition register 312|110 —> |bit 8 = 256 @ ~
—» [bit9 =512
bit 10 = 1024
15114113[12| NTRansition register |3]2|1|0 ; e blitll:2048
Logic AND of Logic QR :: bit 12 = 4096
EVENtand ¥V ¥V ¥V ¥V ¥ V V V ¥V ¥V ¥V ¥ ¥ ¥ v y ofalbis —» pitiz=8102
ENABIe bits DIt 14 =
15(14 1312 i 3l2f1]o —> [bit14 = 16384
EVENt register _, [piti5= 32768

T T TI T I ' Y'Yy .
@@999@@@@@@@@@@9 _)®_>§fuéncglltregister written
r 4 e S S O R O K

il 111 i to a bit of the STB or the
15|14 1312 ENABIe register CONDition bit of a superordinate register

Fig. 5-3 Standard SCPI status register

CONDition part The CONDition part is written direct by the hardware or the summary bit of the
subordinate register. Its contents indicate current device status. This register
part can only be read, not written or cleared. Reading the register does not
change its contents.

PTRansitionpart The Positive TRansition part acts as an edge detector. On transition of a bit of
the CONDition part from 0 to 1, the associated PTR bit decides whether the
EVENT bit is set to 1.
PTR bit = 1: the EVENt bit is set.
PTR bit = 0: the EVENL bit is not set.

This part can be written and read. Reading does not change its contents.
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NTRansition part

EVENt part

ENABIe part

Summary bit

The Negative TRansition part also acts as an edge detector. On transition of a
bit of the CONDition part from 1 to 0, the associated NTR bit decides whether
the EVENT bit is set to 1.

NTR bit = 1: the EVEN bit is set.

NTR bit = 0: the EVENT bit is not set.

This part can be written and read. Reading does not change its contents.

These two transition register parts enable you to define the status change of the
CONDition part (none, 0 to 1, 1 to 0 or both) that is to be held in the EVENTt part.

The EVENL part indicates whether there has been an event since last readout —
it is the "memory" of the CONDition part. It only indicates events passed
through the transition filters. The EVENt part is continuously updated by the
device. This part is read-only. Reading clears its contents. This part is often
equated with the overall register.

The ENABIe part determines whether the associated EVENt bit contributes to
the summary bit (see below). Each bit of the EVENt part is ANDed (symbol '&')
with the associated ENABIe bit. The results of all logical operations of this part
are ORed (symbol '+') and passed on to the summary bit.

ENABIe bit = 0:

the associated EVENL bit does not contribute to the summary bit.

ENABIe bit = 1:

if the associated EVENT bit is 1, the summary bit is also set to 1.

This part can be written and read as required. Reading does not change its
contents.

As stated above, the summary bit for each register is derived from the EVENt
and ENABIe parts. The result is then entered into a bit of the CONDition part of
the superordinate register.

The device automatically generates the summary bit for each register. An event,
e.g. a non-locking PLL, can thus produce a service request through all
hierarchical levels.

Note: The Service Request Enable (SRE) register defined by IEEE 488.2 can be understood as
the ENABIe part of the STB if the STB is structured to SCPI. By analogy, the ESE can be
understood as the ENABIe part of the ESR.
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Overview of Status Registers

-&- 15 | free -&- 15 free
-&- 14 | free -&- 14 free
-&- 13 | free -&- 13 Analyzer offset calibrating or waiting
-&- 12 | free -&- 12 free
-&- 11 | Analyzer overrun -&- 11 free
-&- 10 | Measuring status -&- 10 Hardcopy in progress
-&- 9 | Sweep status -&- 9 free
-&- 8 | Sweep status -&- 8 free
-&- 7 | free -&- 7 free
-&- 6 | free -&- 6 free
-&- 5 | Waiting for trigger -&- 5 T Range information for channel 2
-&- 4 | Measuring -&- 4
-&- 3 | Sweeping -&- 3 T Range information for channel 1
SRQ -&- 2 | free -&- 2
< -&- 1 | free -&- 1 Measuring channel 2
+ [ | -&- 0 | Calibrating | | -& 0 Measuring channel 1
7] -s.- 7T opeR $ STATus:OPERation register l STATus:XQUEstionable register
6 6 FRQS/MSS— D
5|-& 5 FESB
4]-& 4 FMAV
3|-& 3 FQUES D =
2|-& 2 FERRQ— T T
1|-& 1 FXQUE — _ —
0 0 -&- 15| free -&-| 7 | free
S;E STB -&- 14 | Overload of input channel 2 -&-| 6 | User Request
-&- 13 | Overload of input channel 1 -&-| 5 | Command Error
-&- 12 | Generator status -&- | 4 | Execution Error
-&- 11 | Generator status -&- | 3 | Device Dependent Error
-&- 10 | Generator status -&-| 2 | Query Error
-&- 9 | free -&-| 1 | free
— -&- 8 | free 0 | Operation Complete
78— -&- 7 | Freqch 2, phase or sample freq void —
6[-&—— -&- 6 | Frequency result ch 1 void ESE ESR
5[-& —— &- 5 | Input result ch 2 void STATus:EVENt-Register
4]-&- -&- 4 | Inputresult ch 1 void
3[-& -&- 3 | Levmon result ch 2 void Meas.-
2|-& . .
-&- 2 | Levmon result ch 1 void results
1l-& -&- 1 | Function result ch 2 void
0] | | -&- 0 | Function result ch 1 void Query
responses
PPE EVEN part

IST flag

(Response to parallel poll)

& =logical AND

=

NTRansition part
PTRansition part
CONDition part
ENABIe part

STATus:QUEStionable register

Message AVailable

ER

Ror Queue

€@ = logical OR
of all bits
Fig. 5-4

Overview of status registers

Status Byte (STB) and Service Request Enable (SRE) Register

The STB is already defined in IEEE 488.2. It gives a rough overview of the device status, collecting
information from the lower-level registers. So it is comparable with the CONDition part of an SCPI
register and is at the highest level of the SCPI hierarchy. It is special in that bit 6 acts as the summary
bit of all other bits of the status byte.
The status byte is read by the command *STB? or a serial poll.
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Associated with the STB is the SRE. The function of the SRE corresponds to that of the ENABIe part of
the SCPI registers. Each bit of the STB is assigned a bit in the SRE. Bit 6 of the SRE is ignored. If a bit
is set in the SRE and the associated bit in the STB changes from 0 to 1, a service request (SRQ) will be
generated on the IEC/IEEE bus or Ethernet, which triggers an interrupt in the controller configured for
this purpose, and can be further processed by the controller.

The SRE can be set by the command *SRE and read by the query *SRE?.

Reading the EVENt part of a status register deletes the associated bit in the status byte register (e.qg.
STAT:OPER:EVEN? deletes the OPER bit (d7) in the OPERation register).

Table 5-3 Meaning of bits in status byte

Bit no. Meaning

This is the case for hardcopy output to a printer or plotter on the IEC/IEEE bus interface.

1 XQUEstionable status summary bit

This bit is set if an EVEN!L bit is set in the XQUESstionable status register and the associated ENABIe bit is set to
1.

The register can be read by the queries STATus : XQUEstionable:CONDition? or
STATus:XQUEstionable[ :EVENt]?.

2 Error queue not empty

The bit is set if the error queue has an entry.

This can be fetched by the command SYSTem:ERRor?.
If this bit is enabled by the SRE, each entry of the error queue will generate a service request. An error can thus
be recognized and specified in more precisely by querying the error queue.

3 QUEstionable status summary bit

This bit is set if an EVEN bit is set in the QUEStionable status register and the associated ENABLe bit is set to
1.

A set bit denotes a questionable device status, which can be specified more precisely by querying the
QUEStionable status register with STATus:QUEStionable:CONDition? or STATus:QUEStionable[:EVENT]?.

4 MAV bit (message available)

This bit is set if there is a readable message is in the output buffer. A measurement result or response to a query
(i.e. IEC/IEEE bus command with '?') is present and can be read.

5 ESB bit

Summary bit of the event status register. This bit is set if one of the bits in the event status register is set and
enabled in the event status enable register.

A set bit indicates an error or event that can be specified more precisely by querying the event status register by
the command *ESR?.

6 MSS bit (master status summary bit)

This bit is set if the device triggers a service request. This is the case if one of the other bits of this register is set
together with its mask bit in the service request enable register.

7 OPERation status register summary bit

This bit is set if an EVEN! bit is set in the OPERation status register and the associated ENABIe bit is set to 1.
A set bit indicates that the device is executing an action. The type of action can be determined by querying the
OPERation status register with STATus:OPERation:CONDition? or STATus:OPERation[:EVEN(]?.
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IST Flag and Parallel Poll Enable (PPE) Register

Similar to the SRQ, the IST flag combines the complete status information in a single bit. It can be
queried by a parallel poll (see section "Parallel Poll", page 5.36) or the *| ST? command.

The parallel poll enable (PPE) register determines which bits of the STB contribute to the IST flag. The
bits of the STB are ANDed with the corresponding bits of the PPE, bit 6 also being used - in contrast to
the SRE. The IST flag is the product of ORing all results. The PPE can be set by the * PRE command
and read by the * PRE? query.

STATus:EVENt Register (ESR)

The ESR is already defined in the IEEE 488.2 standard. It is comparable to the EVENt part of an SCPI
register. The event status register can be read out by the *ESR? query.

The ESE is the associated ENABIe part. It can be set by the * ESE command and read out by the
* ESE? query.

Table 5-4 Meaning of bits in event status register
Bit no. Meaning
0 Operation complete

When the *OPC command is received, this bit is set if all previous commands have been executed.

1 Request control

This bit is set if the device requests the controller function. This is the case for hardcopy output to a printer or
plotter on the IEC/IEEE bus interface.

2 Query error

This bit is set in either of the two following cases: the controller wants to read data from the device but has not
sent a query, or it sends new commands to the device before it retrieves existing requested data.

3 Device-dependent error

This bit is set if a device-dependent error occurs. An error message naming the error more precisely is entered in
the error queue.

4 Execution error

This bit is set if the syntax of a received command is correct but the command cannot be executed due to
various marginal conditions. An error message naming the error more precisely is entered in the error queue.

5 Command error

This bit is set if an undefined command or a command with incorrect syntax is received. An error message
naming the error more precisely is entered in the error queue.

6 User request

This bit is set on pressing the | LOCAL| key, i.e. when the device is switched to manual control.

7 Not used
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STATus:OPERation Register

The CONDition part of this register contains information about the actions being performed by the
device, and the EVEN part about the actions performed by the device since the last readout. It can be
read by the query STATus: OPERat i on: CONDi ti on? or STATus: OPERati on[ : EVENt ] ?.

Table 5-5 Meaning of bits in STATus:OPERation register

Bit no. Meaning

0 Calibrating
This bit is set while the R&S UPV is calibrating.

1 Not used
2 Not used
3 Sweeping

This bit is set while the R&S UPV is performing a sweep. Bits 8 and 9 indicate the sweep status.

4 Measuring
This bit is set while the R&S UPV is performing a measurement. Bit 10 indicates the measuring status.

5 Waiting for trigger
This bit is set while the R&S UPV waits for a trigger event.

6 Not used

7 Not used

8 and 9 Sweep status

Bit 3,9, 8
0 0 0 = Sweep Off No sweep is being performed
0 0 1 = Sweep Waiting Sweep is waiting to (re)start
0 1 0 = Sweep Stopped Sweep was halted and can be continued
011 = Notused
1 0 0 = Sweep Run Manual Manual sweep is being performed
1 01 = Sweep Run Single Single sweep is being performed
110 = Sweep Run Cont Continuous sweep is being performed
111 = Notused
10 Measuring status
Bit 4, 10
0 0 = Measuring Terminated Single measurement completed
0 1 = Measuring Stopped Measurement is halted
1 0 = Measuring Single Single measurement is being performed
1 1 = Measuring Cont Continuous measurement is being performed
11 Analyzer overrun

The sampling rate on the input is too high for the selected digital instrument.
Samples are lost.

12to 15 | Not used
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STATus:QUEStionable Register

This register contains information about questionable device statuses. These may occur when the
device is operated beyond its specifications. The register can be read by the query
STATus: QUESt i onabl e: CONDi ti on? or STATus: QUESt i onabl e[ : EVENt ] 2.
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Table 5-6 Meaning of bits in STATus:QUEStionable register

Bit no. Meaning

0 Function channel 1

This bit is set if the function measurement result in channel 1 is invalid.

1 Function channel 2

This bit is set if the function measurement result in channel 2 is invalid.

2 Level monitor channel 1

This bit is set if the level monitor result in channel 1 is invalid.

3 Level monitor channel 2

This bit is set if the level monitor result in channel 2 is invalid.

4 Input channel 1

This bit is set if the input result in channel 1 is invalid.

5 Input channel 2

This bit is set if the input result in channel 2 is invalid.

6 Frequency channel 1

This bit is set if the frequency measurement result in channel 1 is invalid.

7 Freg Ch 2, phase or sample frequency

This bit is set if the frequency measurement result in channel 2, the phase or the sample frequency is invalid.

8and 9 | Notused

10 to 12 Generator status

Bit 12, 11, 10
0 0 O = Notused
0 0 1 = Generator Off Both generator channels are off
0 1 0 = Generator Running Generator outputs signal
0 1 1 = Notused
1 0 0 = Notused
1 0 1 = Generator Overrun The sampling rate on the external input is too high for the
selected digital instrument Samples missing in signal
1 1 0 = Generator Overload Generator overloaded, output disabled
1 1 1 = Output Off Output disabled
13 and Analyzer status
14 .
Bit 14, 13
0 0 = Normal operating status (none of input channels overloaded)
0 1 = Anlrl Overload Input channel 1 overloaded
1 0 = Anlr2 Overload Input channel 2 overloaded
1 1 = Anirl, Anir2 Overload Both input channels overloaded
One or both input channels with input impedance 300 Q or 600 Q are overloaded
To protect the analyzer input, the input impedance was temporarily switched to 200 kQ and the generator output
disabled. Measurement is continued.
Ways to recover from overload:
- Remove overvoltage (maximum input voltage on 300 Q and 600 Q is 25 V)
- Set input impedance to 200 kQ (INP:IMP R200K)
Reactivate the generator by the OUTPut ON command.
15 Not used
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STATus:XQUEstionable Register

This register contains extra information to the status operation register and seldom occurring status

information. It can be read by the query STATus: XQUEsti onabl e: CONDition? or
STATus: XQUEst i onabl e[ : EVENt ] ?.
Table 5-7 Meaning of bits in STATus:XQUEstionable register
Bit no. Meaning
0 Bit set: The information of the measuring bit (d4) and the measuring status bit (d10) of the status operation
register refers to Channel 1.
UAAAA  Measuring bit (d4)
3 UAA Measuring status bit (d10)
0 0 = Measuring Terminated Single measurement completed
0 1 = Measuring Stopped Measurement is halted
10 = Measuring Single Single measurement is being performed
1 1 = Measuring Cont Continuous measurement is being performed
1 Bit set: The information of the measuring bit (d4) and the measuring status bit (d10) of the status operation
register refers to Channel 2.
As for bit no. 0.
2 and 3 | Additional range information for channel 1
d3d2
0 0 = Measurement result valid
0 1 = Notused
1 0 = Underrange (measurement result possibly inaccurate) on channel 1
1 1 = Overrange (measurement result invalid) on channel 1
Simultaneously with the underrange or overrange bit, the function bit dO (invalid
function measurement result) is set in the status questionable register.
4nd5 | Additional range information for channel 2
d3d2
0 0 = Measurement result valid
0 1 = Notused
1 0 = Underrange (measurement result possibly inaccurate) on channel 2
1 1 = Overrange (measurement result invalid) on channel 2
Simultaneously with the underrange or overrange bit, the function bit d1 (invalid
function measurement result) is set in the status questionable register.
6 Not used
7 Not used
8 Not used
9 Not used
10 Bit set: The screen content is read out to the printer or a file for a screen copy.
Operation of the R&S UPV is disabled for a few seconds.
11 Not used
12 Not used
13 Bit set: Analyzer offset is calibrating or waiting for calibration.
14 Not used
15 Not used
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Use of Status Reporting System

For efficient use of the status reporting system, the information it contains has to be transferred to the
controller and further processed. There are various methods, which are described below. Detailed
program examples can be found in Chapter 7, Program Examples.

Service Request, Use of Hierarchical Structure

Under certain conditions the device may send a service request to the controller. This service request
usually triggers an interrupt on the controller to which the control program can respond by suitable
actions. As seen from section "Overview of Status Registers"”, page 5.27, an SRQ is always triggered
when one or more of the bits 2, 3, 4, 5 or 7 of the status byte are set and enabled in the SRE. Each of
these bits combines the information from another register, from the error queue or the output buffer. If
the ENABIe registers of the status registers are set accordingly, any bit in any status register will be
able to trigger an SRQ.

Example:

Use the *OPC command to generate an SRQ.

» CALL IBWRT(analyzer% "*ESE 1") Set bit 0 (operation complete) in the ESE

» CALL I BWRT(anal yzer% "*SRE 32") Sethit5 (ESB) inthe SRE

The device generates an SRQ on completion of its settings.

The SRQ is the only way for the device to become active on its own. Each controller program should
set the device such that a service request is triggered in case of malfunctions. The program should

respond accordingly to the service request. A detailed example of a service request routine can be
found in Chapter 7, Program Examples.

Serial Poll

Serial poll is mainly used for a fast overview of the status of several devices connected to the IEC/IEEE
bus or Ethernet.

Like the *STB? command, the serial poll is used to query the status byte of a device. Querying is
implemented by interface messages, however, making it much faster. The serial poll method is already
defined in the IEEE 488.1 standard, and used to be the only uniform method of querying the status
byte. This method also works with devices that conform neither to SCPI nor to IEEE 488.2.

The Visual Basic command for executing a serial poll is | BRSP() .
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Program Example:

Public UPV As Integer

Public Info As Integer

Dim StartT As Single

Dim Response As String * 1000

Private Sub ReadESR():
Call ibwrt(UPV, "*ESR?")
Call ibrd(UPV, Response)

'subroutine for readout of ESR
'ask for ESR data
read ESR data

EventList.Additem "ESR register is: " + Left(Response, ibcntl - 1)

DoEvents
End Sub

'SRQ subroutine in case RQS was set

Private Sub GPIB_Notify(ByVal LocalUPV As Long, ByVal Locallbsta As Long, ByVal Locallberr As
Long, ByVal Locallbentl As Long, RearmMask As Long)

Call ibrsp(UPV, Info):

'do a serial poll and read STB

EventList.Additem "SRQ " + " was fired after " + Trim(Str(Timer - StartT)) + " s"
EventList.Addltem "STB register is: " + Trim(Str(Info))

Call ReadESR
ibloc UPV
ibonl UPV, 0
End Sub

Private Sub Test_Click():

Call ibdev(0, 20, 0, T3s, 1, 0, UPV)
Call ibconfig(0, IbcAUTOPOLL, 1)
Call ibconfig(0, IbcEndBitisNormal, 1
Call ibconfig(0, IbcEOScmp, 0)

Call ibconfig(0, IbceOSrd, 1)

Call ibconfig(0, IbcEOSchar, 10)
Call ibclr(UPV)

Call ibwrt(UPV, "IDN?")

Call ibrd(UPV, Response)
EventList.Additem Left(Response, ibcntl - 1)
DoEvents

Call ibwrt(UPV, "*CLS")
Call ibwrt(UPV, "*ESE 1")
Call ibwrt(UPV, "*SRE 32")
Call ReadESR

GPIB.SetupMask = RQS
GPIB.SetupNotify UPV
EventList.Additem "SRQ enabled ..."
DoEvents

EventList.Addltem "sending INIT command ..."
DoEvents

StartT = Timer

Call ibwrt(UPV, "INIT;*OPC")
EventList.Addltem "waiting for SRQ ..."
EventList.Addltem "

'switch UPV to local
'switch interface offline

'main program

‘attach instrument

‘enable auto serial polling

'set END bit on EOS match during read
"7 bit EOS char

‘terminate read by EOS char

'EOS character LF as terminator
‘device clear

‘ask for instrument identity

'read query result

'display query result as message box

'reset registers

‘enable operation complete bit to set ESB
'ESB bit generates SRQ

'reading clears ESR register

'set notify mask to Service Request
‘call and enable notify function

'trigger measurement, rise OPC when ready

DoEvents

'here the program could do anything else until a SRQ is set

End Sub
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Parallel Poll

In the case of a parallel poll up to eight devices are simultaneously requested by a command from the
controller to transmit one bit of information on the data lines, i.e. to set the data line assigned to each
device to logic 0 or 1. Analogously to the SRE register, which determines the conditions for generating
an SRQ, a parallel poll enable (PPE) register is present that is ANDed bit-by-bit with the STB (taking
into account bit 6). The results are ORed and the result is then sent (possibly inverted) to the controller
as a response to a parallel poll. The result can also be read without a parallel poll by the command
*1ST.

The device must first be set for parallel poll by the Visual Basic command | BPPC() . This command
assigns the device a data line and specifies whether the response is to be inverted. The parallel poll
itself is performed with | BRPP() .

The parallel poll mode is mainly used to quickly find out which of the many devices connected to the
IEC/IEEE bus or Ethernet caused an SRQ. For this purpose, SRE and PPE must be set to the same
value.

Queries

Each part of a status register can be read out by queries. The queries are given in the description of the
status commands (STATus subsystem). The queries always yield a number representing the bit pattern
of the queried register. This number is evaluated by the controller program.

Queries are mainly used after the appearance of an SRQ to obtain more information about the cause of
the SRQ.

Error Queue Query

Each error in the device causes an entry in the error queue. The entries in the error queue are detailed
error messages in plain text that can be read out on the IEC/IEEE bus or Ethernet by the query
SYSTem ERRor ?. Each SYSTem ERRor ? query is answered by an entry from the error queue. If there
are no more error messages in the error queue, the device responds with 0 = "No error".

The error queue should be queried in the controller program after each SRQ since the queue entries
provide a more precise description of the error cause than the status registers. In particular, in the test
phase of a controller program the error queue should be queried at regular intervals since it also
registers faulty commands from the controller to the device.
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Initializing the Status Reporting System

The commands * RST, * DCL and SYSTem PRESet also influence the status reporting system. None of the
commands, except * RST and SYSTem PRESet , influence functional device settings. * DCL in particular
does not alter device settings.

Table 5-8

Resetting device functions

Effect

Event

DCL, SDC

(Device Clear,
Selected Device
Clear)

*RST or
SYSTem:PRESet

STATus:PRESet

*CLS

Clear STB, ESR

yes

Clear SRE, ESE

Clear PPE

Clear EVEN parts of
registers

yes

Clear ENABIe parts of all
OPERation and
QUEStionable registers,
fill ENABIe parts of all
other registers with "1"

yes

Fill PTRansition parts
with "1",
clear NTRansition parts

yes

Clear error queue

yes

Clear output buffer

yes

1

1

1

Clear command
processing and input
buffer

yes

1) Any command that is the first in a program message clears the output buffer.
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6 Remote Control - Commands

A description of remote control commands together with the associated manual settings is given in
Chapter 4. The meaning of the parameter setting fields and the effect of the individual parameters are
explained in detail. The parameters shown in the panels can be unambiguously assigned to the
parameters included in the remote control commands.

Fle Edt Soreens Insrumenis Dispconiy Geplays Seicnce Uites winiows | M|oreover, the SCPI recording function (see Chapter 5,
section "Command Recording") offers a very convenient

S [T means of recording manual settings, thus allowing remote
SENSEIFUNCHon FS control commands to be assigned to the parameter fields in
the panels. Since the panels do not provide for any settings
relating to the triggering of measurements or reading of
results, these functions are not recorded.

This chapter gives a description of the commands that are not available in manual control (see
Chapter 4), including for example commands for triggering measurements and reading results, as well
as commands relating to the STATus and SYSTem subsystems.

In chapter 5, you will find a general introduction to remote control as well as a description of the status
registers.

Notation of Commands

Upper/lowercase notation Upper- and lowercase letters are used to identify the long form and the
short form of the keywords of the commands given in the manual. The
instrument itself does not distinguish between the two types of characters.

Special characters | For some commands, there exists a choice of keywords with identical
effect. The keywords are entered in the same line and separated by
vertical lines (pipes). Only one of the keywords has to be entered in the
command header. The command always has the same effect, no matter
which of the keywords is chosen.

Example: SOURce: FREQuency[: CW: Fl Xed] 1 kHz

The two following commands with identical effect can be created.
Either command sets the generator frequency to 1 kHz.

SOURce: FREQuency: CW 1E3 = SOURce: FREQuency: FI Xed 1E3
A vertical line (pipe) in the parameter notation indicates alternative

parameter options and is to be read as an "or". The command has a
different effect depending on the parameter chosen.
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[]

Description of parameters

<n>

<nu>

Text parameters

‘Character strings

1146.2084.32

Example: Selecting a parameter for the following command:
I NPut: COUPling AC | DC

If AC is selected, only the AC component is measured; if DC is
selected, both the DC and the AC component are measured.

Keywords in square brackets can be omitted in the header (see Chapter 5,
"SCPI Command Structure and Syntax"). The command is accepted by
the instrument as having the full length for reasons of compatibility with the
SCPI standard.

Likewise, parameters in square brackets can be omitted or entered in the
command.

Example:l NSTrunment 2[ : SELect] ANLG | DI G

The second instrument (analyzer) can be selected by either of
the following commands:

I NSTrunent 2 ANLG = | NSTrument 2: SELect ANLG

This argument indicates that an integer value is required.

Example: QUTPut : AUDI obits <n>
Setting command: OUTPut : AUDI obits 24
Query command: OUTPut : AUDI obi ts? Response: 24

This argument indicates that a numeric parameter is required to which a
unit can be added.

Example: SOURce: FREQuency: REFer ence <nu>
Setting command: SOURce: FREQuency: REFer ence 1000 Hz
Query command: SOURce: FREQuency: REFer ence? Response: 1000 Hz

Text parameters are based on the syntax rules for keywords, i.e. they have
a long form and a short form. Like all parameters, they must be separated
from the header by a white space. In command recording (SCPI recording)
or in response to a query command, the short form of the text parameter is
used.

Example:
Setting command: | NPut : CHANnel CHL1And2
Query command: | NPut : CHANnel ? Response: CH1A

Character strings must, in accordance with SCPI, always be given in single
or double quotation marks. Normally, single quotation marks are used,
since double quotation marks are employed to identify the entire IEC/IEEE
bus command as a string.

Example:

Setting command: MVEMory: LOAD: STATe ' fil enane’
Query command: MVEMbry: LOAD: STATe? Response: ' fil enane’
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Common Commands

The common commands are taken from the IEEE 488.2 (IEC 625.2) standard. Identical commands
have an identical effect in different instruments. The header of these commands consists of an asterisk
(*) followed by three letters. Many common commands relate to the status reporting system, which is
described in detail in Chapter 5.

Command Parameters Remarks
*CLS Clear status; no query
*ESE 0to 255 Event status enable
*ESR? 0 to 255 Standard event status query; query only
*IDN? Identification query; query only
*IST? 0 to 255 Individual status query; query only
*OPC Operation complete
*OPT? Option identification query; query only
*PRE 0 to 255 Parallel poll register enable
*PSC 0]1 Power on status clear
*RST Reset; no query
*SRE 0 to 255 Service request enable
*STB? Status byte query; query onl
yte query; query only
*TRG Trigger; no query
*TST? Self test query; query only
*WAI Wait to continue; no query
*CLS

CLEAR STATUS sets the status byte (STB), the event status register (ESR) and the EVENt part of
the OPERation, the QUEStionable and the XQUEstionable registers to zero. The command does not
change the mask and transition parts of the registers. It clears the output buffer.

*ESE 0...255

EVENT STATUS ENABLE sets the event status enable register to the specified value. The query
command *ESE? returns the content of the event status enable register in decimal form.

*ESR?

STANDARD EVENT STATUS QUERY returns the content of the event status register in decimal
form (O to 255) and sets the register to zero.

*IDN?

IDENTIFICATION QUERY queries the instrument ID. The instrument type, the serial number and
the firmware version are returned. Example:

Rohde&Schwarz,UPV,1146.2003k02/100020,0.0.1,1.40.9.7
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*IST?

INDIVIDUAL STATUS QUERY returns the content of the IST flag in decimal form (0 | 1). The IST
flag is the status bit that is sent during a parallel poll query.

*OPC

OPERATION COMPLETE sets bit 0 in the event status register when all previous commands have
been processed. This bit can be used to trigger a service request.

*OPC?

OPERATION COMPLETE QUERY returns a 1 when all previous commands have been processed.
It is important that the timeout set on the IEC/IEEE bus is sufficiently long.

*OPT?

OPTION IDENTIFICATION QUERY queries the options installed in the instrument and returns a list
of the options installed. The options are separated by commas.

*PREO ... 255

PARALLEL POLL REGISTER ENABLE sets the parallel poll enable register to the specified value.
The query command *PRE? returns the content of the parallel poll enable register in decimal form.

*PSCO| 1

POWER ON STATUS CLEAR determines whether the contents of the ENABIe registers are
retained or reset on power on.

Parameters: 0 The contents of the status registers are retained on power on. With appropriate
configuration of the ESE and SRE status registers, the contents may cause a
service request to be triggered on power on.

1 The contents of the status registers are reset on power on.

The query command *PSC? returns the content of the Power On Status Clear flag. The answer may
be either 0 or 1.

*RST

RESET sets the instrument to a defined default state. The command has the same effect as

pressing the key.

*SRE 0... 255

SERVICE REQUEST ENABLE sets the service request enable register to the specified value. Bit 6
(MSS mask bit) remains 0. This command determines the conditions under which a service request
is triggered. The query command *SRE? returns the content of the service request enable register in
decimal form. Bit 6 is always O.

*STB?
READ STATUS BYTE QUERY returns the content of the status byte in decimal form.
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*TRG

TRIGGER triggers a measurement or a sweep.

*TST?

SELF TEST QUERY triggers the selftest of the instrument and, if an error is found, outputs an error
code.

*WAI

WAIT-to-CONTINUE does not allow subsequent commands to be processed until all previous
commands have been eXEcuted.
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Triggering Measurements and Reading Results

This chapter describes how to start single measurements or continuous measurements and how to read
results from the instrument by means of remote control commands.

These commands cannot be logged by means of the SCPI recording function.

Starting Measurements
See also section "Starting Measurements" in chapter 4 "Instrument Functions".

Continuous measurement:

This is the standard operating mode of the measurement system to which the R&S UPV is set on
switch-on. All types of measurements that are activated are performed continuously.

You can start a continuous measurement by pressing the START key.

The START LED is on to indicate that the continuous measurement mode is active.

Single measurement:

The R&S UPV carries out a single measurement for all measurement types activated; then the
measurement system goes to the "Term"inated state. It is not mandatory that valid results be produced
by the measurements: if an error occurs during a measurement, the result is indicated as being invalid.
In such case, "----" rather than the measured value will be displayed in the associated result window.
With remote control, a NAN ("not a number", 9.97e37) value will be returned.

You can start a single measurement by pressing the SINGLE key.

The START LED and the SINGLE LED are on to indicate that the single measurement mode is active.

Command Parameters Remarks

: loer Ti at e: CONTi nuous N Starts a continuous measurement
I NI Ti at e: FORCe STARt

: 'OL\" Ti at e: CONTi nuous OFF Starts a single measurement

I NI Ti at e: FORCe SING e

(INITiate[: | Mvedi at e] Starts a single measurement. This command

has no effect if it is output while a continuous
measurement is being performed.

Reading Measurement Results

Depending on the measurements activated in the Analyzer panel, the R&S UPV indicates up to eight
results in the numeric display. The results are also available in buffers from where they can be read by
remote control.

The remote control commands for reading measurement results are in general structured as follows:

:SENSe<n>:DATA[1]|2?
The parameter n specifies the type of measurement whose result is queried.
DATA 1 or 2 selects channel 1 or 2.
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Command Measurement result Analyzer Function panel
SENSe[ 1] : DATA[ 1] ? Meas. function, channel 1 Y ————
SENSe[ 1] : DATA2? Meas. function, channel 2 Funclion o [

SENSe2: DATA[ 1] ? i
Input Monitor, channel 1 input Monitor IF‘&ﬂ}: j
SENSe2: DATA2? Input Monitor, channel 2
SENSe6: DATA[ 1] ? ;
Level Monitor, channel 1 Level Monitor IF"”E j
SENSe6: DATA2? Level Monitor, channel 2
SENSe3: DATA[ 1] ?
Al 1] Frequency, channel 1 FreqPhase  |Frequency |

SENSe3: DATA2? Frequency, channel 2

SENSe3: DATA[ 1] ?
ALl Frequency, channel 1 Freq/Phase IFrm & Phaze j

SENSe4: DATA[ 1] ? Phase, channel 1

SENSe3: DATA[ 1] ?

Frequency, channel 1

Freg/Phaze IFrm & Grp Del j

SENSe4: DATA[ 1] ? Group delay, channel 1

The figure below shows the assignment of remote control commands to the results indicated in the
numeric display.

Ilnerit: ' _ EI b
THD all di Lev RMS Inp Peak Frequency

SENS1:DATA1? SENSG6:DATAL? SENS2:DATA1? SENS3:DATA1?
, ) . SENS3:DATA2?
= SENS1:DATA2? SENSG6:DATA2? SENS2:DATA2? SENS4-DATAL?

Fig. 6-1 Indication of results in the numeric display and associated remote control commands

The result returned in response to a remote control command comes in exponential notation with the
same unit as shown in the numeric display. Results returned by remote control, however, come with the
basic unit (no engineering, see example below).

Example: Frequency Result indication in numeric display, channel 1
3.1500 kHz
" SENS3: DATAL?" Queries the frequency result for channel 1
"3.15000E3 HZ" Result returned by remote control
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STATus Subsystem

This system contains the commands for the status reporting system. *RST has no effect on status
registers.

The query commands return the current value of the subregister in question, thus allowing a check of
the device status. A decimal value between 0 and 32767 (= 2'>-1) is returned.

The configuration commands set the subregister in question and thus determine which state changes of
the R&S UPV are to cause a change in the status registers. A decimal value between 0 and 32767
(= 215-1) is set.

The most significant bit is set to zero in all registers. The register content can thus always be interpreted
as a positive integer.

Command Parameters Remarks
:STATus:PRESet No query
:STATus:OPERation:CONDition? Query only
:STATus:OPERation:ENABIle 0to 32767
:STATus:OPERation[:EVENt]? Query only
:STATus:OPERation:NTRansition 0to 32767
:STATus:OPERation:PTRansition 0 to 32767
:STATus:QUEStionable:CONDition? Query only
:STATus:QUEStionable:ENABIe 0to 32767
:STATus:QUEStionable[:EVENTt]? Query only
:STATus:QUEStionable:NTRansition 0 to 32767
:STATus:QUEStionable:PTRansition 0to 32767
:STATus:XQUEstionable:CONDition? Query only
:STATus:XQUEstionable:ENABIe 0to 32767
:STATus:XQUEstionable[:EVENL]? Query only
:STATus:XQUEstionable:NTRansition 0to 32767
:STATus:XQUEstionable:PTRansition 0to 32767

:STATus:PRESet

The command resets the status registers. All PTRansition parts are set to 7FFFh (32767), i.e. all
transitions from 0 to 1 are detected. All NTRansition parts are set to 0, i.e. a transition from 1 to O of
a CONDition bhit is not detected. The ENABIle parts of the STATus:OPERation,
STATus:QUEStionable and STATus:XQUESstionable registers are set to 0, i.e. none of the events in
these registers is passed on.

The command triggers an event and therefore has no query and no *RST value.
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:STATus:OPERation: CONDition?

The command queries the content of the CONDition part of the STATus:OPERation register. This
part contains the information about the current instrument state.

Reading the information does not clear the register.

:STATus:OPERation:ENABIle

The command sets the bits of the ENABIe part of the STATus:OPERation register. This setting
determines which events of the EVENt part of the STATus:OPERation register are to be passed on
to the summary bit of the status byte. These events can be used to trigger a service request.

Reset value: all bits are reset (0)

:STATus:OPERation:EVENt?

The command queries the content of the EVENt part of the STATus:OPERation register. This part
contains the information about the current instrument state since the last readout.

A bit set in the EVENI register indicates a change of the corresponding bit in the CONDition register.
Whether bits in the EVENTt register are set due to a bit transition from 0 to 1 or from 1 to 0 depends
on the bits set in the PTRansition and the NTRansition registers.

Reading the information clears the register.

:STATus:OPERation:NTRansition

The command sets the bits of the NTRansition part of the STATus:OPERation register. A bit set in
the NTRansition register causes a bit transition from 1 to 0 in the CONDition register to produce an
entry in the EVENI register.

Reading the information does not clear the register.

Reset value: all bits are reset (0)

:STATus:OPERation:PTRansition

The command sets the bits of the PTRansition part of the STATus:OPERation register. A bit set in
the PTRansition register causes a bit transition from 0 to 1 in the CONDition register to produce an
entry in the EVEN!L register. Reading the information does not clear the register.

Reset value: all bits are set (32767)

:STATus:QUEStionable:CONDition?

The command queries the content of the CONDition part of the STATus:QUEStionable register. This
part contains the information about the current instrument state.

Reading the information does not clear the register.
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:STATus:QUEStionable:ENABIe

The command sets the bits of the ENABIe part of the STATus:QUEStionable register. This setting
determines which events of the EVENt part of the STATus:QUEStionable register are to be passed
on to the summary bit of the status byte. These events can be used to trigger a service request.

Reset value: all bits are reset (0)

:STATus:QUEStionable:EVENt?

The command queries the content of the EVENt part of the STATus:QUEStionable register. This
part contains the information about the current instrument state since the last readout.

A bit set in the EVENI register indicates a change of the corresponding bit in the CONDition register.
Whether bits in the EVENTt register are set due to a bit transition from 0 to 1 or from 1 to 0 depends
on the bits set in the PTRansition and the NTRansition registers.

Reading the information clears the register.

:STATus:QUEStionable:NTRansition

The command sets the bits of the NTRansition part of the STATus:QUEStionable register. A bit set
in the NTRansition register causes a bit transition from 1 to 0 in the CONDition register to produce
an entry in the EVEN register.

Reading the information does not clear the register.

Reset value: all bits are reset (0)

:STATus:QUEStionable:PTRansition

The command sets the bits of the PTRansition part of the STATus:QUEStionable register. A bit set
in the PTRansition register causes a bit transition from 0 to 1 in the CONDition register to produce
an entry in the EVEN register.

Reading the information does not clear the register.

Reset value: all bits are set (32767)

:STATus:XQUEstionable:CONDition?

The command queries the content of the CONDition part of the STATus:XQUEStionable register.
This part contains the information about the current instrument state.

Reading the information does not clear the register.

:STATus:XQUEstionable:ENABIe

The command sets the bits of the ENABIe part of the STATus:XQUEstionable register. This setting
determines which events of the EVENTt part of the STATus:XQUEStionable register are to be passed
on to the summary bit of the status byte. These events can be used to trigger a service request.

Reset value: all bits are reset (0)
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:STATus:XQUEstionable:EVENt?

The command queries the content of the EVENt part of the STATus:XQUEStionable register. This
part contains the information about the current instrument state since the last readout.

A bit set in the EVENI register indicates a change of the corresponding bit in the CONDition register.
Whether bits in the EVENTt register are set due to a bit transition from 0 to 1 or from 1 to 0 depends
on the bits set in the PTRansition and the NTRansition registers.

Reading the information clears the register.

:STATus:XQUEstionable:NTRansition

The command sets the bits of the NTRansition part of the STATus:XQUEStionable register. A bit set
in the NTRansition register causes a bit transition from 1 to 0 in the CONDition register to produce
an entry in the EVEN register.

Reading the information does not clear the register.

Reset value: all bits are reset (0)

:STATus:XQUEstionable:PTRansition

The command sets the bits of the PTRansition part of the STATus:XQUEStionable register. A bit set
in the PTRansition register causes a bit transition from 0 to 1 in the CONDition register to produce
an entry in the EVEN register.

Reading the information does not clear the register.

Reset value: all bits are reset (32767)
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SYSTem Subsystem

This section describes the commands of the SYSTem subsystem.

Command Parameter Remarks
:SYSTem:COMMunicate:GTL

:SYSTem:ERRor? ‘Character string' Query only
:SYSTem:PRESet
:SYSTem:VERSion? <n> Query only

:SYSTem:COMMunicate:GTL

The command switches the instrument to local operation.

:SYSTem:ERRor?

The command queries the oldest entry in the error queue and deletes this entry. Positive error
numbers denote device-specific errors, negative error numbers denote error messages defined by
SCPI (see Chapter 9, section "Error messages"). If the error queue is empty, O (‘'no error') is
returned. The command has the same effect as the command STATus: QUEue: NEXT?

Example: " SYST: ERR?" '‘Queries the oldest entry in the error queue.

Response: "0, 'No error"  'No error has occurred since the error queue was last

read out.

:SYSTem:PRESet

The command triggers an instrument reset. The command has the same effect as the *RST
command or pressing the key on the instrument front panel.

:SYSTem:VERSion?

The command queries the SCPI version with which the instrument is compliant. The SCPI version is
returned in the form of a calendar year.

Example: ": SYST: VERS?" '‘Queries the SCPI version.
Response: 1996 "The instrument is compliant with the 1996 SCPI
version.
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Alphabetical List of Commands

In the following, all remote-control commands implemented in the R&S UPV will be listed with their
parameters and page numbers. They are arranged alphabetically according to the first keyword of the

command.
Command Parameter Remarks Page
AUXi liaries:AAUXout CH1Speaker | DC 4.262
AUXiliaries:DCValue <nu> 4.262
AUXiliaries:SPEaker ON | OFF 4.258
AUXiliaries:SPEaker:CHANnel CH1 | CH2 | STEReo 4.260
AUXiliaries:SPEaker:SOURce FUNCtion | GENerator 4.258,
INPut | MONitor 4.259
AUXiliaries:SPEaker:VOLume <n> 4.261
INIT:CONT ON | OFF Starting 4.138
Measure- to
ments 4.140
Sweep 4.145
to
4.148
INPut:AUDiobiIts <n> 4.125,
4.131
INPut:AUDiobits Wi6 | w24 | w32 4.128
INPut:BANDwidth:MODE B22 | B40 | B80 | B250 4.111,
4.124
INPut:CHANNel BOTH | CH1 | CH2 | CH1ls2 4.109,
CH2Is1 | CH1And2 4.121,
4.127
INPut:COUPling AC | DC 4.110
INPut:FILTer OFF | UFIL1 | UFIL2 4.112,
UFIL3 | UFIL4 | UFIL5 4.125,
UFIL6 | UFIL7 | UFIL8 4.131,
UFIL9 | AWE | CARM | CCIU 4.240
CCIR | CCIT | CMES
DEMP17 | DCN | DEMP5015
DEMP50 | DEMP75 | 1ECT
JITT | URUM | WRUM
INPut:FORMat SI12S | USER 4.132
INPut:FSLope LFTF | LFTR 4.132
INPut: INPut DSUB | INT 4.131
INPut:SAMPle:FREQuency <nu> 4.130
INPut:SAMPle: FREQuency :MODE FO8 | F11 | F16 | F22 4.123,
F32 | F44 | F48 | F88 4.124,
F96 | F176 | F192 | F384 4.129,
VALue 4.130
INPut:TYPE BALanced | INTern 4.125,
OPTical | UNBalanced 4.126
INPut:WRDOffset <n> 4.133
INPut[1]]2:COMMon FLOat | GROund 4.115
INPut[1]]2: IMPedance R200K | R300 | R600 4.114
INPut[1]]2:TYPE BALanced | GEN1 | GEN2 4.112
INSTrument[1][:SELect] ANLG | DIG 4.1
INSTrument2[:SELect] ANLG | DIG 4.107
MMEMory : LOAD : FREQuency *filename” 4.101
MMEMory:LOAD: IEQualize *filename” 4.195
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Command Parameter Remarks Page
MMEMory:LOAD: INTerval *filename” 4.102
MMEMory:LOAD:LIST ARBitrary,’filename”’ 4.47 to

EQUalizer,”filename” 4.76
MMEMory :LOAD:ONTime *filename” 4.102
MMEMory : LOAD : PHASe *filename” 4.102
MMEMory:LOAD:VOLTage *filename” 4.101
OUTPut:AUDiobits <n> 4.28,
4.37
OUTPut:BANDwidth:MODE B22 | B40 | B8O 4.6
OUTput:CHANnel CH1 | CH2 | CH2Isl | OFF 4.3,
4.18,
4.31
OUTPut:DIGital :AUXiliary AINPut | AINReclock 4.25,
AOUTput | AUXin 4.26
RGENerator
OUTPut:DIGital :CSIMulator OFF | SIMLong 4.29
OUTPut:DIGital: INTClockfreq <nu> 4.24
OUTPut:DIGital :SYNC:OUTPut ADINput | ADOutput 4.22,
AXINput | AXOutput 4.23
GSYPII | INTClock
JRFPIN | SYINput
OUTPut:DIGital :SYNC:TYPE BCLock | WCLock 4.24
OUTPut:DIGital :UNBalanced:OUTPut AINPut | AOUTput 4.29
OUTPut:FORMat USER | SI2S 4.37,
4.38
OUTPut:FPUlse LFTL | LFTH 4.38,
POS | NEG 4.39
OUTPut:FREQuency <nu> 4.34
OUTPut:FSHape BITP | SQU 4.38
OUTPut: IMPedance R10 | R200 | R600 4.5
OUTPut:LOW FLOat | GROund 4.6
OUTPut:MCLKratio M64 | M96 | M128 | M192 4.36,
M256 | M384 | M512 4.37
OUTPut:SAMPle:FREQuency <nu> 4.21
OUTPut:SAMPlIe:MODE FO8 | F11 | F16 | F22 4.21,
F32 | F44 | F48 | F88 4.33,
FO96 | F176 | F192 | F384 4.34
SYNChron | VALue
OUTPut:SIGNal :BALanced:LEVel <nu> 4.28
OUTPut:SIGNal:LEVel <nu> 4.28
OUTPut:TYPE BALanced | UNBalanced 4.4
OUTPut:WORDIength Wi6 | w24 | w32 4.32
OUTPut:WRDOffset <n> 4.39
SENSe:DIGital:JITTer:REFerence INTClock | REFPII 4.122
SENSe:DIGital :MMODe ADATa | CINPut | JPHase 4.119,
4.120,
4.121
SENSe:SWEep:CONTrol ALISt | ASWeep | MLISt 4.165,
MSWeep | OFF 4.166
SENSe:SWEep:POINts <nu> 4.168
SENSe : SWEep :SPACing LINPoints | LINSteps 4.167
LOGPoints | LOGSteps
SENSe:SWEep:STARt <nu> 4.168
SENSe :SWEep:STEP <nu> 4.169
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SENSe:SWEep:STOP <nu> 4.168
SENSe:UFILter<i>:ORDer N4 | N8 4.244
SENSe[1] :CHANnel :DELay <nu> 4.215
SENSe[1]:FILTer OFF | UFIL1 | UFIL2 4.155,
SENSe[1]:FILTer2 UFIL3 | UFIL4 | UFIL5 4.218,
SENSe[1]:FILTer3 UFIL6 | UFIL7 | UFIL8 4.241

UFIL9 | AWE | CARM | CCIU
CCIR | CCIT | CMES
DEMP17 | DCN | DEMP5015
DEMP50 | DEMP75 | IECT
JITT | URUM | WRUM
SENSe[1] :FREQuency:LIMit:LOWer <nu> 4.195
SENSe[1] :FREQuency:LIMit:UPPer <nu> 4.196
SENSe[1] :FUNCtion DC | DFD | FFT | MDISt 4.156
PEAK | QPEak | RMS to
RMSSelect | THD 4.214
THDNsndr
SENSe[1] : FUNCtion:APERture:MODE AFASt | AUTO | GENTrack 4.157
MEDium | NARRow | VALue to
WIDE 4.192
SENSe[1] : FUNCtion:DCSuppression ON | OFF 4.151,
4.215
SENSe[1]:FUNCtion:DISTortion<i> ON | OFF 4.183
<i> describes the Harmonics 2, 4, 6, 8)
SENSe[1]:FUNCtion:DISTortion<i> ON | OFF 4.183
<i> describes the Harmonics 3, 5, 7, 9)
SENSe[1]:FUNCtion:DMODe FAST | PRECision 4.179
SENSe[1]:FUNCtion:FFT:AVERage <n> 4.220
SENSe[1]:FUNCtion:FFT:AVERage :MODE EXPonential | NORMal 4.219
OFF
SENSe[1]:FUNCtion:FFT:CENTer <nu> 4.222
SENSe[1]:FUNCtion:FFT:MTIMe? 4.206
SENSe[1]:FUNCtion:FFT:RESolution? 4.206
SENSe[1]:FUNCtion:FFT:Size S512 | S1K | S2K | S4K 4.206
S8K | S16K | S32K | S64K
S128K | S256K
SENSe[1] :FUNCtion:FFT:STARt? 4.223
SENSe[1]:FUNCtion:FFT:STATe ON | OFF 4.212
SENSe[1] :FUNCtion:FFT:STOP? 4.223
SENSe[1] : FUNCtion:FFT:WINDow BLACkman_harris | FLATtop 4.208,
HAMMing | HANNing 4.209
RECTangular | RIF1 | RIF2
RIF3
SENSe[1] :FUNCtion:FFT:ZOOM <n> | 1 4.221,
<n> = 2..128) 4.222
SENSe[1] : FUNCtion:MMODe D2_118 | D2_268 | D3_118 4.172
D3_268 | DALL | DEVen to
DODD | LDALI | LDEVen 4.200
LDODd | LNOise
LSELectdi | LTHDn | NOISe
NPEak | PABSolut | PPEak
PTOPeak | SELectdi
SNDRatio | THDN
SENSe[1]:NOTCh DBO | DB12 | DB30 | OFF 4.152,
4.216
SENSe[1] :NOTCh:FREQuency <nu> 4.153,
4.217
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SENSe[1] :NOTCh:FREQuency :MODE FIXed | GENTrack 4.153,

4.217
SENSe[1] :POWer :REFerence:RESistance <nu> 4.118
SENSe[1]:THDN:REJection NARRow | WIDE 4.190
SENSe[1] :UFILter<i> LPASs | HPASs | BPASs 4.243
BSTOp | NOTCh | TOCTave
OCTave | FILE
SENSe[1]:UFIlLter<i>:ATTenuation <nu> 4.251
SENSe[1]:UFILter<i>:CENTer <nu> 4.247
SENSe[1] :UFILter<i>:DELay <nu> 4.251
SENSe[1]:UFILter<i>:DELay? 4.251
SENSe[1] :UFILter<i>:FNAMe “filename* 4.249
SENSe[1]:UFILter<i>:PASSb <nu> 4.244
SENSe[1]:UFILter<i>:PASSb:LOWer <nu> 4.245
SENSe[1]:UFILter<i>:PASSb:UPPer <nu> 4.245
SENSe[1]:UFILter<i>:STOPb:LOWer? 4.245,
4.247
SENSe[1] :UFILter<i>:STOPb:UPPer? 4.246,
4.247
SENSe[1] :UFILter<i>:STOPb? 4.244
SENSe[1]:UFILter<i>:WIDTh <nu> 4.247
SENSe[1] :VOLTage:APERture <nu> 4.158,
4.161,
4.177
SENSe[1]:VOLTage:EQUalize ON | OFF 4.195
SENSe[1] :VOLTage:FUNDamental <nu> 4.184,
4.192
SENSe[1]:VOLTage: FUNDamental :MODE AUTO | GENTrack | VALue 4.183,
4.184,
4.192,
4.193
SENSe[1]:VOLTage: INTVtime <nu> 4.173,
4.174
SENSe[1] :VOLTage: INTVtime:MODE FAST | FIXed | SFASt 4.173,
SLOW | VALue 4.174
SENSe[1]:VOLTage :RANGe[1]]2:MODE AUTO | FIX | LOWER 4.116,
<n> [V] 4.117
SENSe2:FUNCtion DIGinpampl | IPEAk | OFF 4.236,
PHASetoref | DIGinpampl 4.237
SENSe3:FREQuency :APERture :MODE FAST | PRECision 4.233
SENSe3:FUNCtion FQGRoupdelay | FQPHase 4.230,
FREQuency | OFF 4.231,
SFRequency | 4.232
FQSamplefrequency
SENSe3:PHASe : FORMat INFinite | NEGative 4.234,
POSitive | POSNegative 4.235
RAD | RADBipolar
RADNegative
SENSe5:FUNCtion ON | OFF 4.210
SENSe6:FUNCtion OFF | LRMS | DC | PEAK 4.238,
4.239
SENSe7:FUNCtion ON | OFF 4.224
SOURce:BANDwidth F30 | F100 4.67
SOURce:DIGital :FRAMephase <nu> 4.27
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SOURce:DIGital :PHASetorefvar OFF | VALue 4.27
SOURce:DIGital :REFerence AONE | AZER 4.26
SOURce:DIGital : SRCMode ADATa | COMMon | JITTer 4.15,

4.16,
4.17
SOURce:DIGital :SYNC:TO AINPut | AUXinput 4.19,
INTClock | SINPut 4.32
SINVinput
INT | EXTM | EXTW
SOURce:DIM DIMA | DIMB 4.67
SOURce:FILTer OFF | UFIL1 | UFIL2 4.47 to
UFIL3 | UFIL4 | UFIL5 4.241
UFIL6 | UFIL7 | UFIL8
UFIL9 | AWE | CARM | CCIU
CCIR | CCIT | CMES
DEMP17 | DCN | DEMP5015
DEMP50 | DEMP75 | IECT
JITT | URUM | WRUM
SOURce:FREQuency:CH2Stereo <nu> 4.50
SOURce:FREQuency:DIFFerence <nu> 4._.65
SOURce:FREQuency :MEAN <nu> 4._65,
4.73
SOURce:FREQuency:REFerence <nu> 4.8,
4.30,
4.39
SOURce:FREQuency:SELect FQFQ | FQPH 4.48
SOURce:FREQuency[1] <nu> 4.46 to
4.79
SOURce:FREQuency<i> <nu> 4.53
SOURce :FREQuency?2 <nu> 4.62,
4.79
SOURce:FUNCtion:MODE AM | DEFinedvoltage 4.52,
EQUalvoltage | FM 4.64,
1EC118 | IEC268 4.79
SOURce:FUNCtion[:SHAPe] ARBitrary | BURSt | DC 4.45 to
DFD | DIM | MDISt 4.81
MODulation | MULTisine
POLarity | RANDom
S2Pulse | SINusoid
STEReo
SOURce: INTerval <nu> 4.57,
4.60
SOURce:LOWDistortion ON | OFF 4.45
SOURce:MULTisine:COUNt <n> 4.53
SOURce:ONTime <nu> 4.57,
4.60
SOURce:ONTime:DELay <nu> 4.57,
4.60
SOURce:PHASe <nu> 4.49
SOURce:PHASe<i> <nu> 4.53
SOURce :RANDom:DOMain FREQuency | TIME 4.69
SOURce :RANDom:FREQuency :LOWer <nu> 4.73
SOURce :RANDom: FREQuency :UPPer <nu> 4.73
SOURce :RANDom: PDF GAUSsian | TRlangle 4.46 to
RECTangle 4.70
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SOURce :RANDom: SHAPe ARBitrary | PINK 4.71

TOCTave | WHITe
SOURce :RANDom: SPACing: FREQuency <nu> 4.52,
4.72
SOURce :RANDom: SPACing:MODE ATRack | USERdefined 4.52,
4.72
SOURce:SINusoid:DITHer <nu> 4.46,
4.48,
4.62,
4.65
SOURce:SINusoid:DITHer:STATe ON | OFF 4.46,
4.48,
4.62,
4.65
SOURce:SWEep:CONTrol ALISt | ASWeep | MLISt 4.85,
MSWeep | OFF 4.86
SOURce:SWEep:DWELI <nu> 4.93
SOURce:SWEep:FREQuency:POINts <nu> 4_.99
SOURce: SWEep:FREQuency:SPACing LINPoints | LINSteps 4.96,
LOGPoints | LOGSteps 4.97
SOURce: SWEep:FREQuency:STARt <nu> 4.98
SOURce:SWEep: FREQuency:STEP <nu> 4.100
SOURce: SWEep :FREQuency:STOP <nu> 4.98
SOURce:SWEep: INTerval :POINts <nu> 4.99
SOURce:SWEep: INTerval :SPACing LINPoints | LINSteps 4.96,
LOGPoints | LOGSteps 4.97
SOURce:SWEep: INTerval :STARt <nu> 4.98
SOURce:SWEep: INTerval :STEP <nu> 4.100
SOURce:SWEep: INTerval :STOP <nu> 4.98
SOURce:SWEep:NEXTstep ASYNc | DWELIN | LIST 4.92,
4.93
SOURce:SWEep:ONTime:POINts <nu> 4.99
SOURce:SWEep:ONTime:SPACing LINPoints | LINSteps 4.96,
LOGPoints | LOGSteps 4.97
SOURce:SWEep:ONTime:STARt <nu> 4.98
SOURce:SWEep:ONTime:STEP <nu> 4.100
SOURce:SWEep:ONTime:STOP <nu> 4.98
SOURce:SWEep:PHASe:POINts <nu> 4._.99
SOURce:SWEep:PHASe:SPACing LINPoints | LINSteps 4.96
SOURce:SWEep:PHASe:STARt <nu> 4.98
SOURce:SWEep:PHASe:STEP <nu> 4.100
SOURce: SWEep :PHASe : STOP <nu> 4.98
SOURce:SWEep:VOLTage:POINts <nu> 4.99
SOURce:SWEep:VOLTage:SPACing LINPoints | LINSteps 4.96,
LOGPoints | LOGSteps 4.97
SOURce:SWEep:VOLTage:STARt <nu> 4.98
SOURce:SWEep:VOLTage:STEP <nu> 4.100
SOURce:SWEep:VOLTage:STOP <nu> 4.98
SOURce:SWEep: XAXis FREQuency | INTervall 4.87,
ONTIme | VOLTage 4.88
PHASe
SOURce:SWEep:ZAXis FREQuency | INTervall 4.89,
OFF | ONTIme | VOLTage 4.90
PHASe
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SOURce:VOLTage:CH2Stereo <nu> 4.50
SOURce:VOLTage:CREStfactor <n> 4 .53,

4.73
SOURce:VOLTage:CREStfactor:MODE DPHase | MINimized 4.53,
VALue 4.73
SOURce:VOLTage:EQUalize:STATe ON | OFF 4_47 to
4.74
SOURce:VOLTage:LOWLevel <nu> 4.57
SOURce:VOLTage :MAXimum <nu> 4.7
SOURce:VOLTage:OFFSet <nu> 4._47 to
4.80
SOURce:VOLTage:OFFSet:STATe ON | OFF 4_47 to
4.80
SOURce:VOLTage:RANGe AUTO | FIX 4.7
SOURce:VOLTage:RATiIO <n> 4.50,
4.62
SOURce:VOLTage :REFerence <nu> 4.8,
4.30,
4.39
SOURce:VOLTage :RMS <nu> 4.74,
4.76
SOURce:VOLTage :RMS? 4.54
SOURce:VOLTage:SELect VLRT | VLVL 4.49
SOURce:VOLTage:TOTal <nu> 4_.63 to
4.81
SOURce:VOLTage:TOTal :GAIN <n> DB 4.54
SOURce:VOLTage:TOTal? 4.54
SOURce:VOLTage[1] <nu> 4.46 to
4.78
SOURce:VOLTage[1] <n> [PCT] 4.79
SOURce:VOLTage<i> <nu> 4.54
SOURce:VOLTage2 <nu> 4.80
TRIGger :DELay <nu> 4.142
TRIGger:SOURce AUTO 4.141
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8 Maintenance and Instrument Interfaces

Introduction - Maintenance and Interfaces

The following chapter contains information on maintaining the audio analyzer and also describes the
instrument interfaces.

How to change a module and order spare parts is described in the service manual. The service manual
also contains all the ID numbers required for ordering spare parts.

The address of our Support Center and a list of Rohde & Schwarz Service Centers are given at the
beginning of this manual.

More detailed information (especially on troubleshooting, repairing the instrument, changing the
modules and calibration) can also be found in the service manual.

Maintenance

The audio analyzer does not require regular maintenance. Maintenance is essentially restricted to
cleaning the instrument. It is, however, advisable to check the nominal data from time to time.

Cleaning the Outside of the Instrument and Storage

The outside of the instrument should be cleaned using a suitable soft, lint-free cloth. It is important to
make sure that the instrument vents are not obstructed.

Caution:
Never use solvents such as thinners, acetone or similar, as these
substances will damage plastic components and the labelling on
the front panel.

The storage temperature range for the audio analyzer is specified in the data sheet. The instrument
must be protected against dust if it is to be stored for a long period.

When transporting or shipping the instrument, it is advisable to use the original packing material
(especially the two protective covers for the front and rear panel).
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Changing the AC Supply Fuse

Caution:
Only fuses of the type IEC 127-T4.0H/250V should be used.

Changing the AC supply fuses:

» Make sure that the power cable is disconnected.

» Open the flap covering the voltage selector using a small
screwdriver (or similar).

» Remove the cylinder labelled with the nominal voltages. Remove
both fuses and fit new ones. Reinsert the cylinder so that the
value visible through the hole in the cover flap is the same
nominal voltage as before.

» Close the flap.

Note:
The Audio Analyzer R&S UPV is operated with the same fuses
for all of the specified nhominal AC supply voltages.
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Instrument Interfaces

The following section describes the remote-control interfaces of the audio analyzer and the pin
assignment of the monitor socket. The other interfaces are described in Chapter 1 in the sections "Front
Panel" and "Rear Panel".

IEC/IEEE-Bus Interface (IEC 625 / IEEE 488)

As standard, the instrument is equipped with an IEC/IEEE-bus connector. The connector socket
(conforming to IEEE 488) is at the rear of the instrument. The interface can be used to connect a
controller to allow remote control of the instrument. A shielded cable is used for connection.

Features of the IEC/IEEE-bus interface

o 8-bit parallel data transfer

e Bidirectional data transfer

e Three-wire handshake

e High data transfer rate

e Upto 15 instruments can be connected

e Maximum length of connecting cables 15 m (single connection 2 m)
o Wired-Or operation with parallel connection of several instruments

ATN IFC NRFD EOI DIO3 DIO1

SHIEELD |SRQ |NDAC | DAV D? DIO2
7

|

LOGIC GND | GND(10) | GND(8) | GND(6) pios| DIos
GND(11) GND(©) GND(7) REN DIO7 DIO5

Figure 8-1 Pin assignment of IEC/IEEE-bus interface
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IEC/IEEE-bus lines

1. Data bus with 8 lines DIO 1...DIO 8
Data is transferred parallel by bit and serial by byte in ASCII/ISO code. DIO1 is the bit with the
lowest value and DIO8 the bit with the highest value.

2. Control bus with 5 lines

IFC (Interface Clear)

ATN (Attention)

SRQ (Service Request)

REN (Remote Enable)
EOI (End or Identify)

DAV (Data Valid)

NRFD (Not Ready For
Data)

NDAC (Not Data
Accepted)

1146.2084.32

Active LOW resets the interfaces of the connected instruments to their
initial setting.

Active LOW signals the transmission of interface messages.
Active HIGH signals the transmission of instrument messages.

Active LOW allows the connected instrument to send a service request
to the controller.

Active LOW allows switchover to remote-control mode.

This has two functions in conjunction with ATN:

ATN = HIGH
Active LOW indicates the end of data transfer.
ATN = LOW

Active LOW triggers a parallel poll.

Handshake bus with three lines

Active LOW signals a valid data byte on the data bus.

Active LOW signals that one of the connected instruments is not ready
to receive data.

Active LOW while the connected instrument is receiving the data on
the data bus.
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IEC/IEEE-bus interface functions

Instruments which can be remote-controlled via the IEC/IEEE bus can be provided with various
interface functions. The table below lists the interface functions which apply to the audio analyzer.

Table 8-1 Interface functions

Control Interface functions

character

SH1 Source handshake, full capability

AH1 Acceptor handshake, full capability

L4 Listener function, full capability, unaddressing by MTA
T6 Talker function, full capability, capability of responding to serial query, unaddressing by MLA
SR1 Service request function, full capability

PP1 Parallel poll function, full capability

RL1 Remote/local switchover function, full capability

DC1 Reset function (Device Clear), full capability

DT1 Trigger function (Device Trigger), full capability

Cco No controller function
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IEC/IEEE-bus interface messages

Interface messages are transferred to the instrument on the data lines, whereby the "attention" control
line ("ATN") is active (LOW). They are used for communication between the process controller and the
instrument and can only be sent by a process controller which has the controller functionality at the

IEC/IEEE bus.

Universal commands

The universal commands are in the code range 0x10 to Ox1F. They act on all instruments connected to
the bus without previous addressing.

Table 8-2  Universal commands
Command VISUAL BASIC command Effect on instrument
DCL (Device Clear) IBCMD (controller%, CHR$(20)) | Terminates processing of the commands that have

just been received, and sets the command-
processing software to a defined initial state. Does
not change the instrument setup.

IFC (Interface Clear) IBSIC (controller%) Resets the interfaces to their initial setting.

LLO (Local Lockout) IBCMD (controller%, CHR$(17)) | The manual LOCAL switchover function is disabled.
SPE (Serial Poll Enable) IBCMD (controller%, CHR$(24)) [ Ready for serial polling.

SPD (Serial Poll Disable) IBCMD (controller%, CHR$(25)) | End of serial polling.

PPU (Parallel Poll Unconfigure) IBCMD (controller%, CHR$(21)) | End of parallel polling query status.

Addressed commands

The addressed commands are in the code range 0x00 to OxOF. They only act on instruments which are

addressed as listeners.

Table 8-3  Addressed commands
Command VISUAL BASIC command Effect on instrument
SDC (Selected Device Clear) IBCLR (device%) Terminates processing of the commands that have

just been received, and sets the command-
processing software to a defined initial state. Does
not change the instrument setup.

GET (Group Execute Trigger) IBTRG (device%) Initiates a measurement or a sweep.
GTL (Go to Local) IBLOC (device%) Transition to the "Local" state (manual operation).
PPC (Parallel Poll Configure) IBPPC (device%, data%) Configure instrument for parallel polling. The

VISUAL BASIC command also executes PPE /
PPD.

1146.2084.32
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Ethernet Interface (LAN)

As standard, the instrument is equipped with an Ethernet interface. The connector socket is at the rear
of the instrument. Network administrators with the appropriate rights can transfer files across the
network and use network resources such as network directories or printers. The instrument can also be
remote-controlled and manually operated in the network. A commercially available RJ45 cable is used
for connection.

The network card operates with 100-MHz-Ethernet IEEE 802.3u. The TCP/IP network protocol and the
associated network services are preconfigured. TCP/IP provides connection-mode communication
where the sequence of the exchanged messages is retained and interrupted connections are detected.
Furthermore, messages cannot be lost if this protocol is used.

Connection of the R&S UPV is described in Chapter 1 in the section "Connection to the Network" and
remote control via Ethernet is described in Chapter 5 in the section "Remote Control cia LAN Interface".
The architecture of a LAN remote-control connection is described in greater detail below.

Remote control of the instrument via a network is based on these standardized protocols which comply
with the OSI reference model (see the figure below).

Application SCPI SCPI [3]
Presentation XDR (VXI-11) RFC 1014 [1,2]
Session ONC-RPC RFC 1057
Transport TCP/UDP RFC 793
Network IP RFC 791
DataLink Ethernet/802.3 8802-3
Physical 802.3/10BASE-T 8802-3

Figure 8-2 Example of LAN remote control in compliance with OSI reference model

Based on TCP/UDP, the messages are exchanged between the controller and the instrument by means
of Open Network Computing (ONC) Remote Procedure Calls (RPC). With XDR, the permitted RPC
messages are known as the VXI-11 standard. Messages are exchanged between the controller and the
instrument based on this standard. The messages are identical to the SCPI commands. They can be
divided into four groups: program messages (control commands to the instrument), response messages
(values returned by the instrument), service request (spontaneous requests by the instrument) and low-
level control messages (interface messages).

A VXI-11 connection between a controller and an instrument is based on three channels: core, abort
and interrupt channel. The instrument is controlled mainly via the core channel (program, response and
low-level control messages). The abort channel is used for immediate termination of the core channel,
and the interrupt channel transports spontaneous service requests from the instrument. The actual
connection setup is complex. Further details can be found in the VXI-11 specification ('TCP/IP
Instrument Protocol Specification VXI-11, Revision 1.0 VMEbus Extensions for Instrumentation, VXIbus'
and 'TCP/IP-IEEE 488.2 Instrument Interface Specification VXI-11.3, Draft 0.3 VMEbus Extensions for
Instrumentation, VXIbus").
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Core Channel
(Program, Response,
Control Messages )

Instrument &¢———®-----c---oooooiioaiooaooon s Controller
Abort Channel

(Abort)

Interrupt Channel
(Service request)

Figure 8-3 Channels between instrument and controller with VXI-11

The number of controllers which can access an instrument is virtually unlimited in the network. In the
instrument, a clear distinction is made between the individual controllers. This distinction is continued
down to one controller at application level, i.e. two applications on a PC are regarded as two different
controllers by an instrument.

Controller

Controller

A
Y

Instrument

Controller

Figure 8-4 Remote control via LAN with several controllers

The controllers can lock and unlock the instrument to permit exclusive access. As a result, it is possible
to control access from several controllers.
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In the program 'Measurement & Automation Control’, this setting is made in the Template panel.

¥ TCPIPO::127.0.0.1::inst0::INSTR [Session 0x001B36ED]

Template | Basic 1/0 | Intertace 140

'-.fiEnaI:uIeEventl_ villizableE ventl viDiscardEventsl_ vt aitdnE ventl
viGeL-’-‘-.ttriI:nutel viSet-’-‘-.ttriI:-utel vilack | viLlnIn:u::kl viEventHandlerl

Fipepgsiod by Actual Access Key

Timneot
="

Lock Type

& Exclizive

£ Shared

R eturn W alue

f 0

TR
8 Acquire a lock on the resource.
e[S

VXI-11 interface messages

With Ethernet connections, the interface messages are referred to as low-level control messages. They
can be used to emulate the interface messages of the IEC/IEEE bus.

Table 8-4  VXI-11 interface messages

Comma Effect on instrument

nd

&ABO (Abort) Terminates processing of the commands that have just been received.

&DCL (Device Clear) Terminates processing of the commands that have just been received, and sets

the command-processing software to a defined initial state. Does not change the
instrument setup.

&GTL (Go to Local) Transition to the "Local" state (manual operation).
&GTR (Go to Remote) Transition to the "Remote" state (remote control).
&GET (Group Execute Trigger) Initiates a measurement or a sweep.

&LLO (Local Lockout) The manual LOCAL switchover function is disabled.
&POL (Serial Pall) A serial poll is executed.

&NREN (Not Remote Enable) The manual LOCAL switchover function is enabled.
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RS-232-C Interface (COM)

As standard, the instrument has an RS-232-C interface. The connector socket is at the rear of the
instrument. The interface can be used to connect a controller to allow remote control of the instrument.
A shielded cable is used for connection.

Features of the interface

e Serial data transfer in asynchronous mode

e Bidirectional data transfer via two separate lines

e Selectable transfer speed from 110 to 19200 Baud
e Logic signal level '0' from +3 Vto +15V

e Logic signal level '1' from -15V to -3 V

e External device (controller) can be connected

RxD DTR
DCD| TxD | SG

ofr)o

RTS RI
DSR CTS

a9

c’.

Figure 8-5 Pin assignment of RS-232-C interface
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Signal lines

DCD (Data Carrier Detector)

Not used in the instrument.

Input (log. '0" = active); this signal tells the data terminal that the modem is receiving valid signals
with adequate level from the remote station. DCD is used to disable the receiver in the data terminal
and thus prevent incorrect data from being read in if the modem cannot interpret the signals from the

remote station.
RxD (Receive Data)
Data line; transfer direction: remote station to instrument.

TxD (Transmit Data)

Data line; transfer direction: instrument to remote station.

DTR (Data Terminal Ready)
Output (log. '0" = active); the instrument uses DTR to announce that it is ready to receive data.

GND
Interface ground, connected to the instrument ground.

DSR (Data Set Ready)
Input (log. '0" = active); DSR tells the instrument that the remote station is ready to receive data.

RTS (Request To Send)

Output (log. '0' = active); RTS tells the remote station that the instrument is ready for data transfer.
The RTS line remains active for as long as the serial interface is active.

CTS (Clear To Send)
Input (log. '0" = active); CTS tells the instrument that the remote station is ready to receive data.

RI (Ring Indicator)
Not used by the instrument.

Input; a modem uses RI to announce that a remote station wants to set up a connection with the
modem.
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Transfer parameters

To ensure error-free and correct data transfer, the set transfer parameters must be identical for both the
instrument and the controller.

Transfer speed 8 different baud rates can be set in the instrument:
(baud rate) 110, 300, 600, 1200, 2400, 4800, 9600, 19200.
Data bits Data is transferred in 7 or 8-bit ASCIl code. The LSB (Least

Significant Bit) is the first bit to be transferred.

Start bit Each data byte begins with a start bit. The falling edge of the start
bit signals the beginning of the data byte.

Parity bit A parity bit can also be transferred to provide error protection. There
are three parity settings: none, even and odd. Additionally, the parity
bit can be set to logic '0' or logic '1'".

Stop bits Transfer of a data byte can be ended with 1, 1.5 or 2 stop bits.

Example:
Transfer of the letter 'A' (41 Hex) in 7-bit ASCII code, with even
parity and two stop bits:

Joir Jo2 o3 04 05 06 07 Jos__Jo9 10 11
Bit 01 Bit 02...08 Bit09  Bit10..11
Start bit Data bits Parity bit ~ Stop bits
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Handshake

Software handshake
With the software handshake, data transfer is controlled by the two control characters XON / XOFF:

The instrument signals that it is ready to receive data using the control character XON. If the input
buffer is full, it sends the character XOFF to the controller via the interface. The controller then stops
data output until it receives XON again from the instrument. In the same way, the controller informs the
instrument that it is ready to receive data.

Cable for local computer link for software handshake

With the software handshake, the instrument is connected to a controller by crossing the data lines. The
wiring diagram below applies to a controller with 9-pin or 25-pin connection.

Instrument Computer Instrument Computer
9 pin 9 pin 9 pin 25 pin

1 1 1 8

o [R— RXD / TXD---nnnnneeeeev 3 p N [R— RXD / TXD---nnnnnmeeeeas 2

I [R— TXD / RXD---nnnnmmeeeen 2 < T [——————— TXD | RXD---nnnnmmeeeemm 3

4 6 4 6

LY —— GND / GND-------mmmo- 5 [ Y [R—————— GND / GND-------mmmo- 7

6 4 6 20

7 8 7 5

8 7 8 4

9 9 9 22

Figure 8-6 Wiring of data lines for software handshake

Hardware handshake

With the hardware handshake, the instrument signals that it is ready to receive data via the lines DTR
and RTS. A logic '0' on both lines means 'ready' and a logic 'l' means 'not ready'. The RTS line is
always active (logic '0") provided that the serial interface is switched on. The DTR line thus controls the
R&S UPV's readiness to receive data.

The instrument is informed of the remote station's readiness to receive data via the lines CTS and DSR.
A logic '0' on both lines activates the output of data and a logic '1' on both lines stops the output of data
by the instrument. Data is output via the TxD line.
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Cable for local computer link for hardware handshake

The instrument is connected to a controller using a "null modem" cable. With this cable, the data,
control and signalling lines must be crossed. The wiring diagram below applies to a controller with 9-pin
or 25-pin connection.

Instrument Computer Instrument Computer
9 pin 9 pin 9 pin 25 pin

1 1 1 8

o [R— RXD / TXD---nnnnnmeeeeee 3 p N [R— RXD / TXD---nnnnneeeeas 2

3 | - TXD / RXD---nnnnmmmeeemm 2 < [—————— TXD / RXD---nnnnnmmeeemm 3

4 | DTR /DSR------memeemmev 6 4 | DTR /DSR-------emeemmev 6

LS J — GND / GND--------m-o= 5 [ Y [Q—————— GND / GND-------mmmo- 7

6 | - DSR / DTR------mmmmmmm- 4 6 | - DSR / DTR-----mmmmmmmem 20

7 | e S EY o - T——— 8 7 | e S ESY oy - ——— 5

8 | - CTS/RTS-mmmmmme- 7 8 | e CTS/RTS-mmmmmmme- 4

9 9 9 22

Figure 8-7 Wiring of data, control and signalling lines for hardware handshake

USB Connectors (USB)

As standard, the instrument has four USB interfaces (Universal Serial Bus) of type A (Master USB);
they form a link with the internal processor. They can be used to connect peripherals such as a mouse
and keyboard or to connect a USB stick for transferring files. Two of the USB interfaces are on the front
of the instrument and two are on the rear of the instrument.
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Printer Connector (LPT)

The 25-pin connector LPT on the rear panel of the R&S UPV allows a printer to be connected.

PE ACK D6 D4 D2 DO
SELECTBUSY D7 | D5 | D3 | D1 |STROBE
13 ® © 0 0 0 006 00 00 00 1
o 0 6 © 06 0 00 000
25 14
GND| GND | GND GND| INIT|AUTOFEED
GND GND GND GND ERROR
SELECT IN
Connection Signal Input (1) / Meaning
Output (O)

1 STROBE O Pulse for transferring a data byte; min. 1us pulse width
(active LOW).

2 DO O Data line 0

3 D1 O Data line 1

4 D2 O Data line 2

5 D3 O Data line 3

6 D4 O Data line 4

7 D5 O Data line 5

8 D6 O Data line 6

9 D7 O Data line 7

10 ACK | Indicates the printer's readiness to receive the next byte
(active LOW).

11 BUSY | Signal active if the printer cannot receive any data.

12 PE I The signal becomes active if there is no paper in the
printer (active HIGH).

13 SELECT The signal becomes active if the printer has been selected
(active HIGH).

14 AUTOFEED (@) If the signal is active, the printer automatically performs a
line feed after each line (active LOW).

15 ERROR | This signal becomes active if there is no paper in the
printer, the printer is not selected or the printer has an
error status (active LOW).

16 INIT (@) Initialization of the printer (active LOW).

17 SELECt IN O If the signal is active, the codes DC1/DC3 are ignored by
the printer (active LOW).

18-25 GND Ground connections

Figure 8-8 Assignment of LPT connector
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Monitor Connector (MONITOR)

The 15-pin connector MONITOR on the rear of the instrument allows a VGA monitor to be connected.

Figure 8-9 Assignment of MONITOR connector

1146.2084.32

Pin Signal Pin Signal Pin Signal
1 Red (output) GND 11 (NC)
2 Green (output) GND 12 (NC)
3 Blue (output) GND 13 HSYNC (output)
4 (NC) GND 14 VSYNC (output)
5 GND 10 GND 15 (NC)
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AVErage MOAE ........ccevieierinieie e SUFiX e, 5.13
Averaging...... Synchronization.. 5.21
Avg Count.. Syntax elements. 5.16
AVG MOttt Universal ......... ..8.6
WHhItE SPACE .....eeeiiiiie e 5 16
B Command (IEC/IEEE)
AdMISSIDIlILY .. 5.18
Band-pass SWEEP .......cceoiuiiiiiiiieiiiiereee e 4.165 Command sequence (IEC/IEEE).
Band-StOp SWEEP .......evveiiiiiiiiieeeiee e 4.165 COMIMON ettt 4. 115
Bandwidth ... 4.111, 4.163 CommON COMMANS........ccciiiiiiiieiie e 6.3
Bargraph .......oeeeiiiiee e 3.56 Completing settings... ...3.43
Bargraph scaling.. ..3.51 Computer name............. 1.31,1.34
Betw H Curs button.... ..3.76 CONDition register part 5.25
Betw V Curs button..........cccoooiieiiniiec e 3.76 CONT KBY ..ttt 15

Blackman Harris window .... .
Blue selection frame ........cccveeeieiiiiiene s

Brief introduction, operation
BS 1 %0

BS 1/12 OCt ..o
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Convers. formula for digital phase measurement res...3.103
Convers. formula for group delay measurement res. ...3.102

Conversion formulae ............cocovvcieniiiiieiic e, 3.98
Conversion formulae for absolute analog level units....3.104
Conversion formulae for absolute digital level units......3.105
Conversion formulae for absolute phase units.............. 3.106
Conversion formulae for absolute time units ................ 3.105

Convers. formulae for analog level measurement res....3.99
Convers. formulae for digital level measurement res. ..3.100
Convers. formulae for distortion measurement res. .....3.101
Convers. formulae for frequency measurement res. ....3.101
Conversion formulae for jitter measurement results.....3.102
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Conversion formulae for relative analog level units..... 3.104 ESE (event status enable)..........cccccveeiiiiiiciiec, 5.29
Conversion formulae for relative digital level units ...... 3.105 ESR (event status register) .......cccoccveevieeeiiiee e 5.29
Conversion formulae for relative frequency units ........ 3.106 Ethernet.......ccooeeviiiiniee, 1.26
Conversion formulae for relative phase units ..... ... 3.106 Evaluating with cursors and markers.. 3.66
Conversion formulae for relative time units ................. 3.105 Even Harmonics .... .4.183
Converting UNItS........occeeeviieeenieeeiieee e 3.37,3.98 EVENL register part........ccccveeieeeiiieeeiiee e 5.26
CroSSatCh........eeiiiiieii e 5.16 Example
Cursor key .... .17 Measuring frequency reSpoNSe.........ccccveeervveeeneeene. 2.19
CUNVE DULTON ... 3.67 Measuring harmonic distortion. 2.30
Example setups..........cccceveennnne 2.37
D Exponential..........c.ocoooiiiiiiii 4.219
Exponential averaging ............ccoceeveieiiiiiiiennens 4.219, 4.220
A2 (JEC 118) ..o 4.200 External Keyboard..............ccoociiii 1.24
A2 (JEC 268) ... 4.200 EXtreme values..........ccceoiiviiniiieiniee e 3.53, 3.62
d3 (IEC 118) . ...4.200
d3 (IEC 268) .... 4.200 F
Data List button ..3.79
Data lIStS ......coeiiiiieiieicc e 3.78 FaCTOr ..o 4.171
DC..coovvern. 4.175, 4.238 Falling .. .4.228
DC coupling .. 4.151, 4.215 Fast.. .4.233
DC Suppress ... 4.151, 4.215 Fast Fourier Transformation..... .4.205
DC SUPPIESSION ..ottt 4.151 Fast measurement.................... .4.179
DC VOIAGE ....eeeiiiiieeiiee et 4.175, 4.262 FFET @nalySiS .....ccoouiiiiiiiieiiee et 4.205
DCL. it 5.18 FFT as measurement function............c.c.cceeeeee 4.205, 4.213
Default FFT bandwidth 4.223
Status reporting SYSteM........c.ceeiiieeeriieiinieee e 5.37 FFT center freQUeNCY ........cccoeiiieiiiiii i 4.222
Default All BUON ....oviiii e 3.16 FFET graph ... 3.55
Default instrument Settings ..........occceiiieeiiiiee e 6.12 FFT Graph.... 4.269
Default settings - entire instrument............cccccooeeeeieeen. 1.22 FFT Monitor .. ,4.268
Delay Chl............ 4.215 FFT Size..... 4.206
Delay compensation .. ...4.215 FFET SPAN .o 4.223
Delayed triggering...... ... 4.118 FFT start.... .4.223
DFD ...ccovrrieenn ... 4.199 FFT stop .... .4.223
Difference CUrsor .........ccoocveiiiiiiiiiecieeee e 3.69 File button........... 3.82
Dig INP AMP oo 4.237 File extensions.. 3.95
Digital filter.......cocooeiiii e File management ............................................................ 3.91
DIM o File Select WiNdOW..........ccccooiiiiiiiiiiiii e 3.92
Direct mode Filename 4.169
Disp Config button ..........ccceiiiiii e, Flter. .o 4.155, 4.194, 4.218
DISPlaY ....eeeiiiiee e Filter DULTON.......ooiiie e 3.81
Display configuration panels.. Filter characteristic .4.165
Display flelds.........oooiiiiii e Find Cursor bUtton ..........cooiiiiiiie e 3.80
Display WINAOW ..........cooiiiiiiiiiiie e FIrmware VErSiON .........c.cooiiieiiiiieeiiie e 6.3
Displays button FiX oo .4.170
Distortion.........cccocveveenne. FiX 2000 MS ..ttt 4.173
Distortion measurements.... Fix 200 ms.. 4.176
Distortion voltage.............. FIX B S ittt e 4.174
Downward sweep Fix50 ms......ccuee. .4.173
DVD drive ........ Fix All Sizes button 3.15
Dwell File ... Fix Size button....... 3.15
Dwell time ..... . Fixed range......... .4.116
DWEIl ValUE ..ot Flat TOp WINAOW .......cocoueiiiiiiiiiiie e 4.209
Dwell-time liSt.......cooviiiiiiiciie FOCUS ..ottt 3.28
dynamic intermodulation distortion analysis Format Phase .
Dynamic MOde.........cueieiiiiiiiiiiee e Formula for S/IN measurements.........cccocveeeiiveeenneeenne 3.101
DYNamiC reSPONSE ......ccevuviieiiiiieeieee et Freezing graphic.........ccccoiiiiiiiiice e 4.280
Freq & Grp Del ... ..4.231
E Freq & Phase......... 4.230
Freq & Samplefreq .4.232
Edit DULON. ......vocecveceevececiesecee e 3.82 Freq Chl.............. 4.171
Edit MOGE.....coevceeeeeceeieeeeeeeee e 3.34,3.40, 3.43 Freq Ch2. 4171
ENABIE register Part...........cceveevueveeeveesiesieessensesenenas 5.26 Freq File .... .4.101
ENTER key Freq Mode .... 4.170
Enter strings (IEC/IEEE) ..........ccoeeveevereersesersieseseesnes Fregq/Phase ... 4.230
ENEING UNIt.....coivivivieieccceceeeee e FreqUenCy ... 4.88, 4.90, 4.230
Entries during data output... . Frequency measurement...........cccocceeeiiiiieniiincciiieecs 4.230
Entries during measurement...............coeevevevevcerueuennnns 3.44 Frequency range .4.205
Entry field, NUMENIC ......ccccoveevevieeiereereeeans 3.34,3.35,3.36 Frequency resolution ... 4.206
ENtry iNfOrMation...........ccvvveeieeeeeeeeeeeeeeeeeeeen e 3.42 FrequenCy SWEEP ......uuvveiiieiiiiiieee e 4.88, 4.90
Equalizer............. .. 4.195 Frequency sweep list 4,101, 4.169
Error MESSAGES .vveevieiireeiieiiieeteessteesreesteeaseesseeeseenseens 3.19 Frq LiM LOW ooiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e evveavaaaees 4.195
EITOr QUEUE QUENY ....evveeeereceieceeieseeees oo, 5.36, 6.12 Fro LM UPP ..o 4.196
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Full Screen button...........cccviiiiiiii e 3.14 INPUL COUPIING e 4.110
FUNCHION .. 4.214 INPUL IMPEAANCE ... 4.114
FUNCHON FFT ..o 4.205, 4.213 INPULIEVEL ..o 3.5,4.236
FUNCLION QrOUPS ....eeiiiiiieeiiiie et 3.23 INPUE MONIEOT ... 4.236
FUNCHON 1EVEL.......iiiiiii e 35 Input resistor....... .4.114
Fundamental.................... ..4.183,4.192 INStalled OPLIONS. ......cveiiiiiiee e 6.4
Fundamental rejection ............ccccovvvieniieiiiiee e, 4.190 Instrument........... 4.1, 4.107
InStrument feet..........coviiiiiei e 1.18
G Instrument settings - Reset.... 1.22,6.4
Instruments BUttON..........ccceeeiiiiii e 3.83
Gen Track .. 4.153, 4.159, 4.162, 4.170, 4.184, 4.193, 4.217 Integration time....... -.-4.206, 4.207
Generator ground ............................................................. Interface - IEC-bUS ... 1.15
Generator level control ... Interface functions
GENETALOr OULPUL..........eveeeeeeeeeereeeeeeeeesseesesee e [ECHEEE DUS ..o 8.5
Generator sweep System ............................................... Interface MESSAJES ....cviniii 5.10
Generator SWEEPS ..eeevveeiianns Internal reSiStor........cooeeveeeieeeieee 4.5
GET (Group Execute Trigger) Interpol................. .4.225
Gibbs PhENOMENON ...t Interpolation factor..........ccoce e, 4.225
Graphic Interpolation filter ..., 4.225
FIEEZING.....vveveeeceeeeeeeeeeeeeeeee e er e en s 4.280 INTEITUPL ... 5.34
Graphic System Interval.......... .4.88, 4.90
FFT Graph .....c.coeveeeveeeeeeeeeeseeeee e INterval File ... 4.102
FFT Monitor... INtVTIME ..o 4.173,4.174
HIStOGIAM ....covoeeeeeeeeeee e IP address . .1.28,1.31,1.34
Sweep Graph IST flag .................. 5.29,6.4
Waveform
Graphical Windows.............cccociiiiiniiicc 3.54 K
Green selection frame .........ccccccceevieeiineen. 3.28, 3.34, 3.43
GridliNES.....ceiiieeiiie e 3.52, 3.61, 3.64 KeYDOAIM ... 1.24
H L
H COPY KEY ..o 1.6 Label of Y @XiS .....c.cooieriiiiiiiiiiiiceeeec e 4.280
Hamming WindOW...........cccveriiiiienicieenec e 4.209 LAN e 1.26
Hann window LAN interface... 1.13
Hardware OptioNS.........c.cocvieieiiiieenieeee e 6.4 LEAKAGE ...ttt 4.208
Harmonics bUtton...........ccceeiiiiiinicicecc e 3.75 Level all div.eeoveieeiiieceeeee e 4.182
. Level even di .4.182
Headlines in panels .........cccocoeviiiiiniiiicncec e 3.23 Level measurements ..........ccocevvvvereiiiieenic e 4.150
Headphone connection..........ccccevieeeviiee e 3.87 Level Meter........cooiiiiiiiie e, 4.236, 4.238
Headphone connector ..... ... 1.8 LeVel MONILON .....coiiiiiiiiee et 4.238
Help button .........c.ccceeeee. ..3.84 Level Noise....... .4.189
HELP key...... ...1.8 Level odd di........ .4.182
Help system......... .. 3.89 Level SeleCt di.....ccueeiiiiieeiiiie e 4.182
Help text language.........cccccovvvriiiiieniiecnec e 3.89 Level sweep........ .4.87, 4.90
Hexadecimal display of measurement results . Level sweep list .. ....4.101
HIDE KEY ..ot LeVel THDHN ...ciiiiieiieciie e 4.189
Hide panel..........ccccoeeeee. LIMIES oo 3.52,3.61
Hiding parameter fields..........ccocoooieiiniicniciec e Lin POINES ..ot 4.96, 4.167
HIdING traCeS ......cveiiiiiieiecee e LiN STEPS ..ottt 4.96, 4.167
Highlighting control elements. Linear Step Size........coevveiiiiiiiiiiieeeee 4.100, 4.169
HISTOGIram ... e Linear SWEEP ....ccccvveeiiieeeiiiie e 4.95, 4.96, 4.167
HISTOMY ..o LISt diSPlay ....c..veeeveiriieiieeie i 3.78
Horiz Move button List sweep 4.
HOriZ Size BUttON.......coiiiiiiiiiccccc List-controlled SWEep........c.ccoeevviiiiiiiiieienrceee e 4.101
HONZONtAl CUISOIS .....cocviiiiiiiiciiceecee e LOAD KEY ...ttt 1.8
Hum loops, avoiding ..........ccccevvveiiinciiennenns Loading and saving traces / scans..... 3.65
Loading predefined instrument setups .. 2.37
| Loading, saving instrument settings ...........cccccccuv.... ...3.94
LOCAL KEY ...veeveeiiesieeiiesieeieeee et 1.6,54,59
IEC/IEEE bus LOQ POINES....coviitieiiiciececie ettt 4.97, 4.167
INterface fUNCLIONS . .vvee e, 8.5 LOg Steps ............................................................ 497, 4,167
IEC/IEEE bus commands Logarithmic Step Size........cccoceeriiiiiiniiiiecsies 4.100, 4.169
PEOS O oo 5.18 Logarithmic sweep.... ..4.95, 4.97, 4.167
IEC-DUS INTEITACE oo i, 1.15 LOUdSpeaker ................................................................. 4,258
Infinite wvveeevon 4.235 Low-distortion generator............ccecvervieneenieeiiee e 3.2
INFOrMALION ... 3.18
INIT command (IEC/IEEE)........cccccceeviieeiiieee e 5.21 M
Initializing
Status reporting SYSteM........cccccveevieeeveieeeriee e 5.37 MaCIOS DUTEON ....ccvvieeciiie e 3.83
INPUE BUTTET ..o 5.17 Magenta selection frame . .3.28, 3.35, 3.36, 3.43
Input channel ... ... 4.109 MaINEENANCE ...ttt 8.1
Input configuration ...........cccceeveeiiieniieee e 4.112 Manual Control
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Changing to .......coccueeiiiiieeiiiee e 54,59 O
Manual List .......ccceeeiiiiiiiiieeiieeeeee e 4.86, 4.166
Manual remote Operation ............cocceeerireeirieeeniiee e 3.97 O HAIMONICS oo 4.183
Manual Sweep.................... (0] NN .4.230, 4.236, 4.238
Markers.......ccccccevvvevvennnnnn, ON KEY ..ottt 15
Maximum output voltage On Time........... 4.88, 4.90
Meas Mode ...........cccovne. ON TIME FlE v 4.102
Meas Time...................... One-dimensional sweep .. ....4.87,4.89
Measurement Open panel ........ccceeeveuene.. ..3.21
Triggering (IEC/IEEE).........ccociiiiiiiiieieesee e 5.20 Opening combined display ... 3.48
Measurement delay Opening graphical WINOW ..............cccereeveieeeereereenn. 3.56
Measurement displays...............ccociniinisii 3.45 OPENING ESUIL ISt.......ovvoeeeeeeeeeeeee e 3.79
Measurement result display in combined fields............. 3.49 Operating cursor-... .
Measurement result display in graphical windows......... 3.57 Operation eXamples ............ccoeevreverereeenssersensesenennas 2.19
Measurement result display in numeric display field ..... 3.47 Operation With MOUSE............cccevruevieeererereseeesenesssnensnes 3.9
Measurement Speed ..........cccecveeeniiienniieenieennn 4.191, 4.233 Optimize All BULON........c..vveceeeeeeieeeeeceee e 3.16
Measurement value trigger . Out-of-band signals 4.152, 4.179
MemOory depth.......oooiiiiiiiiie e Output channel ...... .43
MENU DA ....cuiiiieeiiiiiiie e Output impedance . .45
MENU KeY.....oocorviine OUTPUT key ......... .16
Min/Max curve display Output level .............. .4.261
Min/Max values Output level lIMItAtioN ...........ccoeveeveveeeereereseeeeseee e 4.7
MOD DIST ....... Overlapping .............. .4.211
MODIFY key Overload ProteCtion ...............coceveveveveereerereresesennerenns 4.114
Monitor
CONNECHING 1.t 1.25 P
Connector .
MORNItOr CONNECTON ...t 1.13
Monior FET panel 0 330
Monitor level . Panel structure ... 3.22
MOUSE ovvvvssosssmmmssssssnnsssisst s, PaNEI LYPES ...vovevereeeseeeeeeee e 3.20
Movgment buttan : Panels for configuring measured value display . 3.45
Mov!ng cursor........ AR 3.70 Parallel poll)........cccooiiiiiiii e 5.36
Mov!ng graphical windows.. ..3.14 Parameter
Mov!ng PANIS oo 3.14 Character String.........cccocceeieeiiiiiniiececeee e 5.15
MUIE SCAN......eiiiiiie e 4.270 NUMENC VAU oo 515
TEXE 1ot 5.15
N Parameter fields .... .
Parameter Setting .........cccoccoviiiiiiiiiiiii 3.27
NAITOW ... PC KEYDOAIT.......ocuieeeeevieeeeeeceeeeeeeee e 3.10
Navigating in lIStS........oooiiiiiiii e Peak weeeiii, .4.172, 4.236, 4.239
Navigating in panels . PEAK t0 PEAK ... 4.172
NaVIgation KEYS .......ceeiiiiiiiiiiieeiiee e PRESE oo 4.88. 4.90
Neg PAK ...eeiiiiieee s Phase d|sp|ay (0] (04 T: | ST 4.234
Network connector .. Phase File.............. .4.102
Next Bin button ............. . Phase sweep list.... 4.102
Next Harmonic button .............ccco . PRASE TO RO oo 4.236
Next Peak button .............cccovveveeeiieiiiiieeee e 3.71,3.72 Phase-Sweep........... .4.88. 4.90
Next Pixel button..... PhoNE OUt = SPEAKET .......cecvveeeveeeeeeeeeeieeeees oo 3.87
Next Sample DULON ... 13.73 PhoNE OUt PEIMANENT ........eeveeeeeeeeeeeeeeeeeeeeeeereeeeeerenenen 3.87
Next Step.....eeevnee B0 IOt 4.327
Next Step button .. 371
Next Value BUutton ..........cccceeiiiiiie e, 3.74
Pos Peak ... .
POSE FFT ..t 4.205, 4.212
Normal averaging ..o, 4.219, 4.220 Power SUpply CONNECHON. ............cvrvereercerceereereeressneans 1.19
NOrMAlIZALION ....cevveeiieeeeeee e 4,283 Power.saving mode............
Normalization value ...4.283 PPE (parallel poll enable)
Normalizing trace....... ... 4.283 Prec ...
Notch characteristic .........cccoveeiiiiieiiice, 4.154 Precision ...,
Notch filter............ 4.152, 4.153, 4.179, 4.216, 4.217 Precision measurement...
NOLCh Freq......oooiiiiieiiieeeie e 4.153, 4.217 PreSet .oeeemmeiiii,
Notch frequency... 4.153, 4.217 PRESET key.......
Notch gain ........................... ..4.152, 4.216 Preset se[tings_“.
Notch-filter center frequency............cooooiiinii, 4.153 PIESELS ..voviceieeeeseeceeeeeee st ee sttt ene st es et seneeen 1.22
NTRansition register part............cccceeviriieniienieeiee s 5.26 Presets (IECHEEE)........oiieeereeeeeeseeseseessensisseens 5.18
Number of displayed digits ...........ccccoriiiriiieniiiieeeen. 3.53 Printer
Numeric display field CONNECLON.......oeeeeeeeeee st seneen 8.15
Numeric entry field..............ccooiin, PHNEN INEEITACE ... eeseee s 1.13
Numeric value (commands)..........cccceeieeeeiiieesniieeeniiennn 5.15 Prop Size button........... 3.15
PTRansition register part...........cccoccveeiiiieeniieenniee e 5.25
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QUASI PEAK .....cveeeiieccee e 4,174
Query............ 5.14,5.36
Question mark ..... ..5.14
QUOLAtiIoN MAIKS .....vveiiiiiieciee e 5.16
R

Rack installation..............ccceeiieiiiiiieieeece e 1.16
RadIio DULION ..o 3.32
Random sweep ..4.101
RaNge .....ccooieeieeie ...4.116

Rapid deactivation of outputs

Rear audio monitoring output ... 4.262
Recording length................. ... 4.226
Rectangular window ..... ... 4.208
Ref VOIAGE .....ooiiiiiiciiee e 4.30
Reference ... 4.281, 4.330
Reference frequenCy .........cccocceeiiiveeiiiieennns 4.8, 4.30, 4.39
Reference impedance.........c.occeevviiieiiieiiiiieeniee e 4,118
Reference level

Reference resistance............cccoovvciiiiiiiicniiiiicnc, 4 118
Ref. values......... 3.38, 3.51, 3.60, 3.63, 4.281, 4.283, 4.330
Reference voltage

REJECt BANAW........oeiiiiiiiiiiiieeiiee e
REJECHION ...t

Remote Control - Changing to ...
Remote Control - Ethernet/LAN.
Remote control - IEC/IEEE bus
Reset

Status reporting system
Reset — Instrument settings ...
Resetting Min/Max curves .....
Resizing graphical windows
ReSIZING PaNEIS......ccovviiiiiiiiic e
ReSOIULION ......eeiiiiiiiiiie e
Restart Min/Max, Lim Violation button
RESUIL IISES ...
Rife VINCENE L ...
Rife Vincent 2 ..
Rife Vincent 3 ..

RISING . 4.228
RMS.....ccoiiieee. 4.156, 4.238
RMS measurement..........ccccevvveiiiiiiiiiiieiieeieeeeeeeeeeeeeees 4.156

RMS measurement, selective

RMS Selective ......ccccceeeeeinnns ... 4.160
RMS, broadband.. ... 4.156
RMS, SEIECHVE .....uvveiiee i 4.160
Rotary KNob .......c.oooiiiiiiiii e 1.7,3.8
RS-232-C INtErface .......ccoocuvvviieee i 1.13
S

Sample Freq ..... .. 4.232

Save AS DULON ... 3.80
Save button...
SAVE key...
Scaling graph

ST Lo DN 4.270
SCAN KEY ettt 1.4
SCPI

VEISION ittt 5.1
SCREEN KEY ...coiiiiiiiiii et 1.4
STl (=] 1S TR RRPPPPPPN 3.11
Screens buttonS..........eeeeviiiiiieeec e 3.82
Selectdi........... ...4.181
Selection field .. .3.33
Selftest.......... ..6.5
Semicolon..... 5.16
Serial interface. .. 8.10
Serial POl ..o 5.34
Service request (SRQ)...ccocuveeerieeiiniieeeniieeee 5.28,5.34,6.4
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S CUISON ..ttt 3.68
Set to Cursors button..........cccocoveviiiiiini e, 3.75
Setting AC supply VOItage ........ccceeeviveeiniieeniiieenne 1.19,8.2
Setting parameters .......... ...3.27
Settings in menu bar................. 3.82
Settings in operating system .... ...3.85
Several individual scans........... 3.74,3.81
Show A button .............. ...3.67
Show B button .... 3.67
Show Min/Max .. .4.271
Showing traces ...... 3.67
SHUT-DOWN KEY......ooiiiiiiiiiiiiiie e 1.6
SIGNAL SOUICE.....eiiiiiie ittt 4.258
Signal Source field..........ccooiviiiiiieineee e 3.86
SINAD ...t 4.186, 4.188
SINGLE KEY ...t 15
Single scan
Slope of bell-shaped CUrve...........ccccoeeviieiiiiciieeee 4 209
SOftKEY DA ..o 1.3,3.12
Softkeys.............. ...1.3,3.12
SOftWAre OPLIONS ......vveeiiiieeeiee e 6.4
SOUICE ..ottt 3.59
SPACING. ettt 495, 4.167
SPAN .. 4.223
SPEAKET .. 3.85, 4.258
Spectral display .............. 4.205
Spectral range .. .4.205
SPECHIUM .ot 4.205
SRE (service request enable)...........cccovieeiiiiieniiieenns 5.28
SRQ (service request) .
Standard ..o 4. 225
SEAM e 4.98, 4.168, 4.223
START KEY ... 15
Start of Measurement... 4.118
Status diSPIAYS ...coovveeeeiiiee e 3.18
Status register
CONDIION PANT...cciiiiieeiiiee it 5.25
ENABIe part ....
ESE..............
ESR.............. .
EVENEPAIT ...ooiiiiiiiieeecce e 5.26
NTRANSITION PANt ....cooiiiiiiieeeriee e 5.26
Overview .
PPE ..o .
PTRaNSItion part .........cccovveeiiiiie e 5.25
STATUS OPERALION .......ooiiiiiiiiiiiiiicieiceee e 5 30
STATus QUESTtiIonable ..........ccccceveeeviciiiiiee e 5.31
STB oo 5.27

Status reporting system

Initializing .....
STB (status byte)
Step ..o

Step size. 4.100, 4.169
Step SIZE€ Of CUISON ....coiiiiiiiiiiie et 3.70
StOP v 4.98, 4.168, 4.223
STOP KBY .ttt 15
Structure

COMMANG.......ccoiiiiiiiiiii e 5.11

Program mMeSSAJE .......cccevvruiririieeeiiieieee e 5.14

SCPI Status RegiSter .........ccuvveiiieiiiiiee e 5.25
SUFfiX.iiiiiieiieiieee, 5.13
summary bit ... 5.26
Suppression of far-off interference . .4.209
SWEEP ..ttt ettt 4.268
Sweep (IEC/IEEE)

THQOEMNG ettt 5.20
Sweep Ctrl.......... .85, 4.
Sweep direction.. ..4.95, 4.98, 4.168
SWEEP Graph ..o 3.54
SWEEP SPEEA.....eiiiiiieiiiie ettt 4.103
Sweep stepping.. 4.92
SWEEP SYSLEIM ...ttt 4.84
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SWEEPS .ttt ettt ettt Waveform mMONItor ..........ccceeveiiiniieenee e 4.224

SYNC IN CONNECLON ...ttt Weighting filter.........ccooiiiiiiic e 4.155, 4.194

SYNC OUT CONNECLON ...ccouvveeiiiiieaiiieeeieee e WHItE SPACE.....cuiiieiiiieeeiiee e 5.16

Synchronization (IEC/IEEE) . wide ... .4.190

SYNCNrONOUS SWEEP ....eveeiiiiieiiiiieeieee et WINBAR . 1.3,3.13

Syntax elements Window............... .4.208

COMMANG ..ot 5.16 Window function . .4.208

WINDOW key ..... 1.4

T Windows button..... 3.84
WiINdOWSXP 8CCESS.......ccviiiiiiiiiiiiiiie e 1.23

Termination @Vent ...........coceveveeueveerereereenenean, 4.136, 4.143 Wordwidth

TeXt @NtrY fIeld .....vveeeeeceeeeeeeeee e Digital @analyzer...........ccccoovieiiiiieiiiee e 4.125

Text parameter.

THD o X

THD measurement value

THD+N ..o XoBXIS .ttt 3.63, 4.87

THD+N measurement method............cccoooeeeiiieeinieenn. 4.188 X-@XIS SCAlNG ...eieiiiiieiiiie e 3.64

Time-triggered sweep ... ..4.92

THIE DA ..o 3.23 Y

Tot Volt File................ 4.101

Total distortion factor .... ...4.188 Y axis

Total distortion voltage........... ... 4.189 LADEI oo 4.280

total harmonic distortion + noise .. 4.186 Y-BXIS...meeorreseeeeeeseeseeeees s eeeeeeee oo 3.59

Trace Length........ccooiiiiiiiiiis Y-8XIS SCAING ©.vevvvveceeeeeeeecee e 3.60

TraCK DOX ...couviiiiiiiiieiii e

Track to Max button 7

TrACKING « et

Transferring Settings ........coovveiiiiiiiiiiee e 4.279 ;

Transmission function... ...4.250 éeﬁr\glss ''''''''''''''''''''''''''''''''''''''''''''''''''''''' 44223

THQG IN OUL ... 3.88

Trigger command (IEC/IEEE) ........ccooveivevievieeeeceeienas 5.21 éggm E:té;)n 43222

Trigger input..........cccovvveeevvvnnes 1.14,3.88 ZOOM FACTOT ...t 4.222

THQQET LEVEl.. s 4.227 ZOOM FFT oo eeeeeeeeeeeee e eeeeseeee e sesees 4.221

Trigger o?tput . 1.14,3.88 Zooming 4921

THQQEr SIOPE ...t 4.228 ;

Trigger Source. " 4997 Z00OMING Graph c...oooiiiiieiecee e 3.76

THQOEN M .. 4.229

Two-dimensional SWEEP ........coouuieiriiieiiiie e 4.89

U

UNAO BULEON ... 3.76

UNDO K€Y .....ccovevvierieiinians 14

Unit of measurement result 3.51

UNItS. oo 3.98

Units for X-axis .
Units of measured values
Universal commands .......
Universal geNErator .........ccocueeiviriierieeieesee e 3.2
UNzZoom BULtON........veeiiiiiiiiiiie e
Upward SWEEP ......ccveeiueirreiiieniiereenieens
USB
Connectors
USB interfaces.
Utilities BUttON .......oeveeeiii e,

Vv

4.192, 4.217

ValUB TANGE ..oevveeeciiie ettt e e e se e sae e re e sneae e e
Vert Move button . .
Vert Size BUON .....vvveiieecee e

..4.87,4.90

3.86, 4.261
VOIUME KBY ..oeiie ettt ee e 1.5, 3.86

W

WAININGS. ...ttt 3.19
Waveform .......cccceevveee i 3.55, 4.224, 4.269

1146.2084.32

10.6

E-3



	Title Page Manual R&S UPV
	Tabbed Divider Overview
	Safety Instructions
	Certificate of quality
	EC Certificate of Conformity
	Support Center
	Rohde & Schwarz Addresses
	Putting into Operation
	Description of the Front Panel
	1Screen with softkeys
	2Navigation keys
	3Data entry keys
	4CONTROL panel
	5VARIATION panel
	6USB connectors
	7Combined CD/DVD drive
	8Headphone connector
	9SETUP panel
	10HELP key
	11WINDOW panel
	12Analog audio interfaces
	13WINBAR key
	14Digital audio interfaces
	15Power switch

	Description of the Rear Panel
	1LAN connector
	2RS-232-C interface
	3Printer interface
	4Connector for external monitor
	5USB connectors
	6Trigger connectors
	7Analog auxiliary output
	8Digital synchronization and expansion interfaces
	9IEC/IEEE-bus connector
	10AC supply voltage connector
	11Slots for expansion plug-ins

	Putting into Operation
	Unpacking the Instrument
	Setting up the Instrument or Installing It in a 19" Rack
	Safety Instructions
	General Safety Instructions
	Protection Against Electrostatic Discharge
	Setting Up the Instrument
	EMC Safety Precautions

	Connecting the R&S UPV to the AC Supply
	Setting the AC Supply Voltage
	Switching On
	Start Screen and Booting of the R&S UPV
	Restarting the R&S UPV
	Switching Off

	Function Check
	Presets
	Windows XP Embedded
	Connecting an External Keyboard
	Connecting a Mouse
	Connecting an External Monitor
	Installing Options
	Connecting the R&S UPV to a Network (LAN)
	Connection to the Network
	Configuring the R&S UPV for Network Operation
	Preparations
	Entering the IP Address
	Querying the Computer Name
	Accessing Directories in theNetwork

	Configuration for Manual Remote Operation
	Activating the Remote Desktop Connection program at the R&S UPV 
	Starting manual remote operation at the external computer



	Getting Started
	Introduction - Getting Started
	Important Information for Measurements
	Maximum Output Voltage of the R&S UPV Generator
	Rapid Deactivation of the Outputs
	Avoiding Hum Loops
	Help System

	Brief Introduction to the R&S UPV Operating Concept
	Windows® User Interface and Control Elements
	Display
	Panels and Display Windows
	Structure of the Panels and Display Windows
	Basic Rules of Operation
	Function Selection and Value Entry
	Help function
	Measurement Functions and Displaying Measurement Results
	Numeric display field
	Combi display
	Configuring the numeric display field and combi display
	Graphical windows


	Introduction to Instrument Operation Using Examples
	Measuring the Frequency Response of an Amplifier, Equalizer, etc
	Step 1: Loading the factory settings
	Step 2: Setting the required generator signal
	Step 3: Selecting the required measurement
	Step 4: Displaying the measurement results – Numeric measurement display
	Step 5: Starting the sweep
	Step 6: Displaying the measurement results - Graphical windows
	Step 7: Using a relative unit in the graphical window
	Step 8: Saving the instrument setup

	Measuring the Harmonic Distortion (THD+N) of a DUT
	Step 1: Loading the factory settings
	Step 2: Setting the required generator signal
	Step 3: Selecting the required measurement
	Step 4: Displaying the measurement results – Numeric measurement display
	Step 5: Displaying the spectrum in the graphical window
	Step 6: Evaluating the graphical display with markers and cursors
	Step 7: Saving the instrument setup


	Loading Predefined Instrument Setups

	Manual Operation
	Introduction - Manual Operation
	Functional Organization of the Audio Analyzer R&S UPV
	Instrument Concept
	Generators
	Universal generator
	Low-distortion generator
	Function blocks and their assignment to the panels

	Analyzers
	Basic concept of the analyzers
	Function blocks and measurement levels


	General Information on Operation
	Windows® User Interface
	Using the Rotary Knob
	Operation Using the Mouse
	Operation Using an External PC Keyboard

	Display
	Display and Screens
	WINBAR and Softkeys
	Moving and Resizing Panels and Graphical Windows
	Status Displays and Messages
	Status displays
	Valid value range
	Information
	Warnings
	Error messages


	Panels
	Panel and Window Types
	Opening, Operating, Hiding and Closing Panels
	Open panel
	Activate panel
	Hide panel
	Close panel

	Panel Structure
	Navigating in the Panels

	Settings on the Audio Analyzer R&S UPV
	Settings in the Panels
	Focus
	Changing the Instrument
	Changing Functions
	Hiding Parameter Fields
	Highlighting Control Elements
	Activating/Deactivating Functions – Tick boxes
	Toggling Functions – Radio Buttons
	Selecting a Parameter – Selection Fields
	Numeric Entries – Numeric Entry Fields
	Value entries in Edit mode – green selection frame
	Value entries in Direct mode – magenta selection frame 
	Rotary-knob entries in Direct mode – magenta selection frame
	Entering / changing the unit of a value
	Information on using reference values when entering values

	Alphanumeric Entries – Text Entry Fields
	Display Fields
	Adopting Parameters – Track Box
	Help Functions
	Completing Settings
	Entries During Measurement / Data Output

	Measurement Displays
	Measurement Functions and Displaying Measurement Results
	Numeric Display Field
	Measurement result display in numeric display field

	Combi Display
	Opening combi displays
	Settings for measurement result display in combined fields

	Graphical Windows
	Sweep graph
	FFT Monitor
	FFT graph
	Waveform
	Bargraph
	Opening graphical windows
	Settings for measurement result display in the graphical windows
	Settings for the Y-axis
	Settings for the X-axis
	Loading and saving traces / scans

	Evaluating Graphical Displays with Cursors and Markers
	Showing and hiding traces – Trace function
	Scaling graph – Autoscale function
	Operating the cursor
	Moving cursor
	Cursor in traces with several scans
	Operating the markers
	Zooming the graph
	Restart Min/Max, Lim Viol function
	Config function

	Data Lists
	Opening data list
	Data list settings
	Cursor in lists with several individual scans


	Settings in the Menu Bar
	Settings in the Operating System
	"Auxiliaries" Panel
	"Speaker" Function
	Auxiliary Analog Output
	Trigger Input, Trigger Output

	Rapid Deactivation of the Outputs
	Help System
	Help Text Language

	File Management
	File Select Window
	File Manager
	Loading and Saving Instrument Settings
	List of Used File Extensions

	Manual Remote Operation
	Units
	Units in Measurement Result Displays
	Units for analog level measurement results:
	Units for digital level measurement results:
	Units for analog and digital distortion measurement results:
	Unit for analog and digital S/N measurement results:
	Units for analog and digital frequency measurement results:
	Units for phase measurement results:
	Units for group delay measurement results:
	Units for digital jitter measurement results:
	Unit for digital phase measurement results (Phase to Ref):

	Units for Value Entries

	Overview of Keys
	Overview of Panels and Measurement Displays (Graphical Windows)
	Overview of Status Messages

	Instrument Functions
	Selecting the Generator
	Generator Configuration Panel
	Instrument


	Configuring Analog Generator
	Analog Generator Config Panel
	Channel
	Output Type
	Impedance
	Common
	Bandwidth
	Volt Range
	Max Voltage
	Ref Voltage
	Ref Frequency

	Generator Outputs
	Unbalanced Output (Output Type "Unbal")
	Balanced Output (Output Type "Bal")

	Output Power

	Configuring the Digital Generator
	Digital Generator Configuration Panel
	Source Mode
	Channel
	Sync To
	Sample Frequency
	Sync Output
	Int Clk Freq
	Sync Out Type
	Aux Output
	Ref Gen Data
	Phase To Ref
	Frame Phase
	Audio Bits
	Bal Ampl
	Unbal Ampl
	Unbal Output
	Cable Sim
	Ref Voltage
	Ref Frequency


	Configuring the I2S Generator
	I2S Generator Configuration Panel
	Channel
	Sync To
	Word Length
	Sample Frequency
	MClk Ratio
	Audio Bits
	Format
	Fsync Shape
	Fsync Polarity
	Word Offset
	Ref Voltage
	Ref Frequency

	Timing Diagrams
	Interface Assignment

	Generator Signals
	Sine
	Low Dist
	Dither
	Sweep Ctrl
	Frequency
	Voltage
	Filter
	Equalizer
	DC Offset

	Stereo Sine
	Dither
	Freq Mode
	Volt Mode
	Sweep Ctrl
	Frequency
	Freq Ch1
	Volt Ch1
	Phase Ch2/1
	Freq Ch2
	Volt Ch2
	Volt Ch2/1
	Filter
	Equalizer
	DC Offset

	Multisine
	Spacing
	Voltage Mode
	Crest Factor
	No of Sine
	Freq No i
	Phase No i
	Volt No i
	Total Gain
	Total Peak
	Total RMS
	Filter
	Equalizer
	DC Offset

	Sine Burst
	Sweep Ctrl
	Frequency
	Voltage
	Low Level
	On Time
	Interval
	Burst on Delay
	Filter
	Equalizer
	DC Offset

	Sine2 Burst
	Sweep Ctrl
	Frequency
	Voltage
	On Time
	Interval
	Burst on Delay
	Filter

	Mod Dist
	Dither
	Sweep Ctrl
	Upper Freq
	Lower Freq
	Volt LF:UF
	Total Voltage
	Filter
	DC Offset

	DFD
	Mode
	Dither
	Sweep Ctrl
	Mean Freq
	Upper Freq
	Diff Freq
	Total Voltage
	Filter
	Equalizer
	DC Offset

	DIM
	Square/Sine
	Bandwidth
	Sweep Ctrl
	Total Voltage

	Random
	Domain
	Time domain
	PDF
	Frequency domain
	Shape
	Shape File
	Spacing
	Lower Freq
	Upper Freq
	Mean Freq
	Crest Factor
	Volt Peak
	Volt RMS
	Filter
	Equalizer
	DC Offset

	Arbitrary
	Shape File
	Volt Peak
	Volt RMS
	Filter
	DC Offset

	Polarity
	Frequency
	On Time
	Interval
	Voltage

	Modulation
	Mode
	Mod Freq
	Carrier Freq
	Deviation
	Mod Depth
	Carrier Volt
	Filter
	DC Offset

	DC (Direct-Current Voltage)
	Sweep Ctrl
	Voltage


	Equalization
	Generator Filters
	Sweeps
	Activating / Deactivating the Sweep System
	Sweep Ctrl

	One-Dimensional Sweep
	X Axis

	Two-Dimensional Sweep
	Z Axis

	Automatic Sweep
	Next Step

	Manual Sweep
	Linear and Logarithmic Sweep
	Spacing
	Start
	Stop
	Points
	Step

	List Sweep
	Tot Volt File
	Freq File
	Phase File
	On Time File
	Interval File

	Sweep Speed
	Minimizing the generator setting time
	Minimizing the measurement time


	Selecting the Analyzer
	Analyzer Configuration Panel
	Instrument


	Configuring the Analog Analyzer
	Analog Analyzer Configuration Panel
	Channel
	Coupling
	Bandwidth
	Pre Filter
	Ch1 Input
	Ch1 Imped
	Ch1 Common
	Ch1 Range
	Ref Imped
	Start Cond
	Delay


	Configuring the Digital Analyzer
	Digital Analyzer Configuration Panel
	Meas Mode
	Channel
	Jitter Ref
	Sample Frequency
	Bandwidth
	Pre Filter
	Audio Bits
	Input
	Start Cond
	Delay


	Configuring the I2S Analyzer
	I2S Analyzer Configuration Panel
	Channel
	Word Length
	Sample Frequency
	Pre Filter
	Input
	Audio Bits
	Format
	Fsync Slope
	Word Offset

	Timing Diagrams
	Interface Assignment

	Starting Measurements
	Overview of the Measurement System
	Activating and Deactivating Measurement Types
	States of the Measurement System
	Continuous measurement
	Single measurement
	Terminated measurement
	Stopped measurement

	Start Conditions
	Start Cond
	Delay


	Sweep Options
	Overview of the Sweep Options
	Activating and Deactivating Sweeps
	States of the Sweep System
	Continuous sweep
	Single sweep
	Terminated sweep
	Stopped sweep

	Several Sweep Traces in One Diagram

	Level Measurements
	Filter Settings
	DC Suppress
	Notch(Gain)
	Notch Freq
	Filter

	RMS Measurement, Broadband
	Meas Time

	RMS Measurement, Selective
	Meas Time
	Bandwidth
	Sweep Ctrl
	Spacing
	Start
	Stop
	Points
	Step
	Filename
	Freq Mode
	Factor

	Peak Measurement
	Meas Mode
	Intv Time

	Quasi Peak Measurement
	Intv Time

	DC Voltage Measurement
	Meas Time


	Distortion Measurements
	Dynamic Mode
	THD
	Meas Mode
	Even Harmonics
	Odd Harmonics
	Fundamental

	THD+N / SINAD
	Meas Mode
	Rejection
	Reject Bandw
	Fundamental
	Filter
	Equalizer
	Frq Lim Low
	Frq Lim Upp

	MOD DIST
	DFD
	Meas Mode

	DIM (dynamic intermodulation distortion analysis)

	FFT Analysis
	FFT Size
	FFT Size (Function FFT)
	Resolution
	Meas Time

	Window Function
	Window

	FFT Monitor
	FFT Monitor
	Overlapping

	Post FFT
	Post FFT

	FFT Measurement Function
	Function
	Delay Ch1
	DC Suppress
	Notch(Gain)
	Notch Freq
	Filter
	Avg Mode
	Avg Count
	Zooming
	Zoom Fact
	Center
	Span
	Start
	Stop


	Analysis in the Time Domain
	Waveform Monitor
	Waveform
	Meas Mode
	Interpol
	Trace Length
	Trigger Source
	Trigger Level
	Trigger Slope
	Pretrigger


	Frequency, Phase and Group Delay Measurement
	Freq/Phase
	Meas Time
	Format Phase

	Input Monitor
	Input Monitor

	Level Monitor
	Level Monitor

	Filters
	Analyzer Prefilter
	Analyzer Function Filters
	Generator Filters
	Filter Table

	User-Definable Filters
	Filter 0i
	Low-Pass Filter and High-Pass Filter
	Order
	Passband
	Stopband

	Band-Pass Filters and Band-Stop Filters
	Passb Low
	Passb Upp
	Stopb Low
	Stopb Upp

	Notch Filter, Third-Octave Filter and Octave Filter
	Center Freq
	Width
	Stopb Low
	Stopb Upp

	File-Defined Filter
	File Def Filter
	Coefficients of the transmission function
	Poles and zeros of the transmission function

	Parameters Common to All Filters
	Attenuation
	Delay
	Short Name

	Filter Settling Time

	Weighting Filters
	Audio Monitoring
	Auxiliaries Panel
	Speaker
	Signal Source
	Channel
	Volume
	Anlg Aux Out
	DC Value


	Traces, Spectrum Displays and Bargraphs
	Graphical Display, Explanation of the Elements
	Calling Up
	Parameter Fields of the Panel
	Display
	Data List
	Scan
	History
	Show MIN/MAX
	Y-Source
	Y-Source
	Y-Source
	Y-Source
	Y-Source
	Track
	Label Auto
	Reference
	Reference Value
	Reference File
	Normalize
	Normalize Value
	Unit Funct Track
	Unit
	Unit Auto
	Engineering
	Auto Scale
	Spacing
	Top
	Bottom
	Main Grid
	Division
	Steps
	Sub Grid
	Limit Upper
	Source
	Normalize
	Limit Lower
	Source
	Normalize
	New scan
	Import from
	X-Source
	X Axis
	Unit
	Engineering
	Label Auto
	Unit Auto
	Auto Scale
	Spacing
	Left
	Right
	Main Grid
	Division
	Step
	Sub Grid
	Save Trace
	Resolution

	Softkey Menu
	Single Sweep
	Trace Group
	Interpolation on the Common X Axis

	Result List
	Graphical Display, Explanation of the Elements
	Calling Up
	Parameter Fields of the Panel
	Unit Funct Track
	Unit
	Engineering
	Unit Auto
	Limit Upper
	Limit Lower
	Resolution
	�
	�

	Softkey Menu

	Numeric Display
	Graphical Display, Explanation of the Elements
	Calling Up
	Parameter Fields of the Panel
	Softkey Menu

	Combi Display
	Graphical Display, Explanation of the Elements
	Calling Up
	Parameter Fields of the Panel
	Display
	Unit
	Unit Auto
	Engineering
	Resolution
	Reference
	Auto Scale
	Spacing
	Left
	Right
	Main Grid
	Division
	Step
	Sub Grid
	Limit Lower
	Limit Upper
	Show Min/Max

	Softkey Menu

	Limit Monitoring
	Traces and Bargraphs
	Measurement Results

	Trace Files
	Saving
	Loading
	Format

	Loading and Saving
	File selection box and File manager
	File selection box
	File manager

	Loading and Saving Setups
	Saving setups
	Loading setups


	Printing and Saving the Display Screen
	Configuring Print and Save Operations
	Source
	Destination
	Orientation
	File Name
	Store Mode
	Header/Footer
	Define Header
	Define Footer

	Starting Print and Save Operations


	Remote Control - Fundamentals
	Introduction - Remote Control Fundamentals
	Brief Instructions
	IEC/IEEE Bus

	Changing to Remote Control
	Remote Control via IEC/IEEE Bus
	Remote Control via LAN Interface

	Messages
	Interface Messages
	Device-Dependent Messages

	SCPI Command Structure and Syntax
	Structure of a Program Message
	Responses to Queries
	Parameters
	Overview of Syntax Elements

	Device Model and Command Processing
	Input Unit
	Command Identification (Parser)
	Database and Device Hardware
	Command Sequence (IEC/IEEE)
	Status Reporting System
	Output Unit
	Trigggering Measurement or Sweep
	Command Synchronization

	Command Recording
	Starting Recording
	Recording Commands
	Editing Commands

	Status Reporting System
	Structure of SCPI Status Register
	Overview of Status Registers
	Status Byte (STB) and Service Request Enable (SRE) Register
	IST Flag and Parallel Poll Enable (PPE) Register
	STATus:EVENt Register (ESR)
	STATus:OPERation Register
	STATus:QUEStionable Register
	STATus:XQUEstionable Register
	Use of Status Reporting System
	Service Request, Use of Hierarchical Structure
	Serial Poll
	Parallel Poll
	Queries
	Error Queue Query

	Initializing the Status Reporting System


	Remote Control - Commands
	Notation of Commands
	Common Commands
	Triggering Measurements and Reading Results
	Starting Measurements
	Continuous measurement:
	Single measurement:

	Reading Measurement Results

	STATus Subsystem
	SYSTem Subsystem
	Alphabetical List of Commands

	Maintenance and Instrument Interfaces
	Introduction - Maintenance and Interfaces
	Maintenance
	Cleaning the Outside of the Instrument and Storage
	Changing the AC Supply Fuse

	Instrument Interfaces
	IEC/IEEE-Bus Interface (IEC 625 / IEEE 488)
	Features of the IEC/IEEE-bus interface
	IEC/IEEE-bus lines
	IEC/IEEE-bus interface functions
	IEC/IEEE-bus interface messages

	Ethernet Interface (LAN)
	VXI-11 interface messages

	RS-232-C Interface (COM)
	Features of the interface
	Signal lines
	Transfer parameters
	Handshake

	USB Connectors (USB)
	Printer Connector (LPT)
	Monitor Connector (MONITOR)


	Index




