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Dear Customer,
throughout this manual, the Signal Generator R&S® SMA100A is abbreviated as R&S SMA..

The Signal Generator includes software developed by the OpenSSL Project for use in the
OpenSSL Toolkit (http://www.openssl.org/).

R&S® is a registered trademark of Rohde & Schwarz GmbH & Co. KG.
Trade names are trademarks of the owners.
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R&S SMA Tabbed Divider Overview

Tabbed Divider Overview

CD-ROM including complete operating manual and compiled online help
(provided in the file inside pocket)

Data Sheet

Safety Instructions
Certificate of Quality

EU Certificate of Conformity
Support-Center Address
List of R&S Representatives

User documentation for Signal Generator R&S SMA

Operating Manual

Tabbed Divider

1 Chapter 1:  Putting into Operation
2 Chapter 2:  Getting Started
3 Chapter 3: Operation
4 Chapter 4: Instrument Functions
5 Chapter 5: Remote Control - Basics
6 Chapter 6: Remote Control - Description of Commands
7 Chapter 7: -
8 Chapter 8: Maintenance and Interfaces
9 Chapter 9: Error Messages
10 Alphabetical List of Commands
1 Index

Service Manual Instrument

Safety Instructions

Tabbed Divider

1 Chapter 1:  Performance Test

2 Chapter 2: Adjustments

3 Chapter 3: Repair

4 Chapter 4: Firmware Update / Installation of Options
5 Chapter 5: Documents
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Grouped Safety Messages

Make sure to read through and observe the following safety instructions!

All plants and locations of the Rohde & Schwarz group of companies make every effort to keep the safety
standard of our products up to date and to offer our 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. The product described here 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, the Rohde &
Schwarz group of companies 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, if expressly permitted, also 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 product documentation
and within its performance limits (see data sheet, documentation, the following safety instructions). Using
the product requires technical skills and a basic knowledge of English. It is therefore essential that only
skilled and specialized staff or thoroughly trained personnel with the required skills be allowed to use the
product. If personal safety gear is required for using Rohde & Schwarz products, this will be indicated at
the appropriate place in the product documentation. Keep the basic safety instructions and the product
documentation in a safe place and pass them on to the subsequent users.

Symbols and safety labels

A ASANAAGHRR L

Observe Weight Danger of Warning! Ground Attention!
product indication for electric Hot PE terminal Ground terminal Electrostatic
documentation units >18 kg shock surface sensitive devices

| O D e ~ _~ O

ch:JItF; pli Standby CI?Jlrrree?;[t Alternating Direct/alternating I?)evé%ilg?‘!yrg;?,ﬁzze;
g indication current (AC) current (DC/AC) Y do .
ON/OFF (DC) insulation

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 relevant parts of the product documentation. In these safety
instructions, the word "product" refers to all merchandise sold and distributed by the Rohde & Schwarz
group of companies, including instruments, systems and all accessories.

1171.0000.42-04.00 Sheet 1



Grouped Safety Messages

Tags and their meaning

DANGER DANGER indicates a hazardous situation which, if not avoided, will result in death or
serious injury.

WARNING WARNING indicates a hazardous situation which, if not avoided, could result in death or
serious injury.

CAUTION CAUTION indicates a hazardous situation which, if not avoided, may result in minor or
moderate injury.

NOTICE NOTICE indicates a property damage message.
In the product documentation, the word ATTENTION is used synonymously.

These tags are in accordance with the standard definition for civil applications in the European Economic
Area. Definitions that deviate from the standard definition may also exist in other economic areas or
military applications. It is therefore essential to make sure that the tags described here are always used
only in connection with the related product documentation and the related product. The use of tags in
connection with unrelated products or documentation can result in misinterpretation and thus contribute to
personal injury or material damage.

Basic safety instructions

1. 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 performed after parts relevant to safety have
requirements apply to Rohde & Schwarz been replaced (visual inspection, PE
products: conductor test, insulation resistance
prescribed operating position is always with measurement, leakage current
the housing floor facing down, IP protection measurement, functional test).

2X, pollution severity 2, overvoltage category 3. As with all industrially manufactured goods,
2, use only in enclosed spaces, max. the use of substances that induce an allergic
operation altitude 2000 m above sea level, reaction (allergens, e.g. nickel) such as
max. transport altitude 4500 m above sea aluminum cannot be generally excluded. If
level. you develop an allergic reaction (such as a
A tolerance of +10% shall apply to the - skin rash, frequent sneezing, red eyes or
nominal voltage and of +5% to the nominal respiratory difficulties), consult a physician
frequency. immediately to determine the cause.

2. Applicable local or national safety 4. If products/components are mechanically

regulations and rules for the prevention of and/or thermically processed in a manner

performed. The product may be opened only hazardous substances (heavy-metal dust

Rohde & Schwarz. Only original parts may
be used for replacing parts relevant to safety
(e.g. power switches, power transformers,
fuses). A safety test must always be

by authorized, specially trained personnel.
Prior to performing any work on the product
or opening the product, the product 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

1171.0000.42-04.00

such as lead, beryllium, nickel) may be
released. For this reason, the product may
only be disassembled, e.g. for disposal
purposes, by specially trained personnel.
Improper disassembly may be hazardous to
your health. National waste disposal
regulations must be observed.
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10.

11.

Grouped Safety Messages

If handling the product yields hazardous
substances or fuels that must be disposed of
in a special way, e.g. coolants or engine oils
that must be replenished regularly, the safety
instructions of the manufacturer of the
hazardous substances or fuels and the
applicable regional waste disposal
regulations must be observed. Also observe
the relevant safety instructions in the product
documentation.

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/operator is required
to assess workplaces where there is a
special risk of exposure to radiation and, if
necessary, take measures to avert the
danger.

Operating the products requires special
training and intense concentration. Make
certain that persons who use the products
are physically, mentally and emotionally fit
enough to handle operating the products;
otherwise injuries or material damage may
occur. It is the responsibility of the employer
to select suitable personnel for 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

1171.0000.42-04.00

12.

13.

14.

15.

16.

17.

18.

19.

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
(corresponding to the 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. Check the power cable on a
regular basis to ensure that it is in proper
operating condition. 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
(higher fuse only after consulting with the
Rohde & Schwarz group of companies).

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 > 30V, 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 IEC
950/EN 60950.

Unless expressly permitted, never remove
the cover or any part of the housing while the
product is in operation. Doing so 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 license electrician.

Sheet 3



20.

21.

22.

23.

24.

25.

26.

27.

Grouped Safety Messages

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.

Rohde & Schwarz products are not protected
against penetration of liquids, unless
otherwise specified (see also safety
instruction 1.). If this is not taken into
account, there exists the danger of electric
shock for the user 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.g. 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. Do not short-circuit batteries and
storage batteries.

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
must be recycled and kept separate from
residual waste. Batteries and storage
batteries that contain lead, mercury or
cadmium are hazardous waste. Observe the

1171.0000.42-04.00

28.

29.

30.

31.

32.

33.

34.

national regulations regarding waste
disposal and recycling.

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

The product can be very heavy. Be careful
when moving it to avoid back or other
physical injuries.

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).

Handles on the products are designed
exclusively for personnel to hold or carry the
product. It is therefore not permissible to use
handles for fastening the product to or on
means of transport such as cranes, fork lifts,
wagons, etc. The user is responsible for
securely fastening the products to or on the
means of transport and for observing the
safety regulations of the manufacturer of the
means of transport. Noncompliance can
result in personal injury or material damage.

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 product documen-
tation. 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.

Prior to cleaning, disconnect the product
from the AC supply. Use a soft, non-linting
cloth to clean the product. Never use
chemical cleaning agents such as alcohol,
acetone or diluent for cellulose lacquers.
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Informaciones elementales de seguridad

iEs imprescindible leer y observar las siguientes instrucciones e informaciones
de seguridad!

El principio del grupo de empresas Rohde & Schwarz consiste en tener nuestros productos siempre al dia
con los estandares de seguridad y de ofrecer a nuestros 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. El presente producto ha sido fabricado y examinado segun el comprobante
de conformidad adjunto segun las normas de la CE y ha salido de nuestra planta en estado impecable
segun los estandares técnicos de seguridad. Para poder preservar este estado y garantizar un
funcionamiento libre de peligros, el usuario debera atenerse a todas las indicaciones, informaciones de
seguridad y notas de alerta. El grupo de empresas Rohde & Schwarz esta siempre a su disposicion 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
estd destinado exclusivamente al uso en la industria y el laboratorio o, si ha sido expresamente
autorizado, para aplicaciones de campo y de ninguna manera debera ser utilizado de modo que alguna
persona/cosa pueda sufrir dafo. 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 mal uso del producto.

Se parte del uso correcto del producto para los fines definidos si el producto es utilizado dentro de las
instrucciones de la correspondiente documentaciéon de producto y dentro del margen de rendimiento
definido (ver hoja de datos, documentacion, informaciones de seguridad que siguen). El uso del producto
hace necesarios conocimientos profundos y conocimientos basicas del idioma inglés. Por eso se debe
tener en cuenta que el producto solo pueda ser operado por personal especializado o personas
minuciosamente instruidas con las capacidades correspondientes. Si fuera necesaria indumentaria de
seguridad para el uso de productos de R&S, encontrara la informacion debida en la documentacion del
producto en el capitulo correspondiente. Guarde bien las informaciones de seguridad elementales, asi
como la documentacion del producto y entréguela a usuarios posteriores.

Simbolos y definiciones de seguridad

A AN A S HEHE A

Ver Informaciones jCuidado!
para Peligro de jAdvertencia! | Conexién a . Conexion Elementos de
documen- S - Conexion s
tacion de maquinaria golp_e de Supferflae conductor a tierra amasa con_struccwn con
con un peso corriente caliente protector conductora peligro de carga
producto "
de > 18kg electroestatica
Potencia EN Indicacion Corriente Corriente Corriente continua/- El ap:ﬁg)t;isdtz dprc;treg::jo en
MARCHA/PARADA | Stand-by | continua DC | alterna AC alterna DC/AC . ) p
aislamiento de doble refuerzo
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Informaciones elementales de seguridad

Tener en cuenta las informaciones de seguridad sirve para tratar de evitar dafos 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 encontraran en el capitulo correspondiente
de la documentacion de producto y que también son obligatorias de seguir. En las informaciones de
seguridad actuales hemos juntado todos los objetos vendidos por el grupo de empresas Rohde &
Schwarz bajo la denominacién de ,producto®, entre ellos también aparatos, instalaciones asi como toda
clase de accesorios.

Palabras de seial y su significado

PELIGRO Identifica un peligro directo con riesgo elevado de provocar muerte o

lesiones de gravedad si no se toman las medidas oportunas.

ADVERTENCIA Identifica un posible peligro con riesgo medio de provocar muerte o
lesiones (de gravedad) si no se toman las medidas oportunas.

ATENCION Identifica un peligro con riesgo reducido de provocar lesiones de
gravedad media o leve si no se toman las medidas oportunas.
AVISO Indica la posibilidad de utilizar mal el producto y a consecuencia

danarlo.

En la documentacion del producto se emplea de forma sinénima el
término CUIDADO.

Las palabras de sefial corresponden a la definicion habitual para aplicaciones civiles en el area
econdmica europea. Pueden existir definiciones diferentes a esta definicidon en otras areas econdmicas o
en aplicaciones militares. Por eso se debera tener en cuenta que las palabras de sefial aqui descritas
sean utilizadas siempre solamente en combinacion con la correspondiente documentacion de producto y
solamente en combinacién con el producto correspondiente. La utilizacion de las palabras de sefial en
combinacién con productos o documentaciones que no les correspondan puede llevar a
malinterpretaciones y tener por consecuencia dafios en personas u objetos.

Informaciones de seguridad elementales

1. 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:
como posicién de funcionamiento se define

trabajo y de prevencion de accidentes. El
producto solamente debe de ser abierto por
personal especializado 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 reparacién deberan ser solamente

por principio la posicién con el suelo de la caja
para abajo, modo de proteccion IP 2X, grado
de suciedad 2, categoria de sobrecarga
eléctrica 2, utilizar solamente en estancias
interiores, utilizacién hasta 2000 m sobre el
nivel del mar, transporte hasta 4.500 m sobre
el nivel del mar.

Se aplicara una tolerancia de £10% sobre el
voltaje nominal y de +5% sobre la frecuencia
nominal.

En todos los trabajos deberan ser tenidas en
cuenta las normas locales de seguridad de

1171.0000.42-04.00

efectuadas por electricistas autorizados por
R&S. Si se reponen partes con importancia
para los aspectos de seguridad (por ejemplo
el enchufe, los transformadores o los fusibles),
solamente podran ser sustituidos por partes
originales. Después 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 la corriente conductora, control
de funcionamiento).
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Informaciones elementales de seguridad

3. 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
niquel). 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 averiguar los motivos de
estas reacciones.

Si productos / elementos de construccion son
tratados fuera del funcionamiento definido de
forma mecanica o térmica, pueden generarse
elementos peligrosos (polvos de sustancia de
metales pesados como por ejemplo plomo,
berilio, niquel). La particion elemental del
producto, como por ejemplo sucede en el
tratamiento de materias residuales, debe de
ser efectuada solamente por personal
especializado para estos tratamientos. La
particion elemental efectuada
inadecuadamente puede generar dafios para
la salud. Se deben tener en cuenta las
directivas nacionales referentes al tratamiento
de materias residuales.

En el caso de que se produjeran agentes de
peligro o combustibles en la aplicacion del
producto que debieran de ser transferidos a
un tratamiento de materias residuales, como
por ejemplo agentes refrigerantes que deben
ser repuestos en periodos definidos, o aceites
para motores, deberan ser tenidas en cuenta
las prescripciones de seguridad del fabricante
de estos agentes de peligro o combustibles y
las regulaciones regionales para el tratamiento
de materias residuales. Cuiden también de
tener en cuenta en caso dado las
prescripciones de seguridad especiales en la
descripcion del producto.

Ciertos productos, como por ejemplo las
instalaciones de radiocomunicacion RF,
pueden a causa de su funcion 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 radiacion electromagnética.

1171.0000.42-04.00

10.

11.

El empresario/usuario esta comprometido a
valorar y sefalar areas de trabajo en las que
se corra un riesgo aumentado de exposicion a
radiaciones para evitar riesgos.

La utilizacion de los productos requiere
instrucciones especiales y una alta
concentracion en el manejo. Debe de ponerse
por seguro de que las personas que manejen
los productos estén a la altura de los
requerimientos necesarios referente a sus
aptitudes fisicas, psiquicas y emocionales, ya
que de otra manera no se pueden excluir
lesiones o dafos de objetos. El empresario
lleva la responsabilidad de seleccionar el
personal usuario apto para el manejo de los
productos.

Antes de la puesta en marcha del producto se
debera tener por seguro de que 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 producto.

Productos de la clase de seguridad | con
alimentacion 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. 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
distribuciéon como interruptor. En estos casos
debera asegurar de que el enchufe sea de
facil acceso y nabejo (segun la medida del
cable de distribucién, aproximadamente 2 m).
Los interruptores de funcion o electronicos no
son aptos para el corte de la red eléctrica. Si
los productos sin interruptor estan integrados
en bastidores o instalaciones, se debera
instalar el interruptor al nivel de la instalacion.
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12.

13.

14.

15.

16.

17.

18.

19.

Informaciones elementales de seguridad

No utilice nunca el producto si esta danado el
cable eléctrico. Compruebe regularmente el
correcto estado de los cables de conexion a
red. Asegure a través de las medidas de
proteccion y de instalacién adecuadas de que
el cable de eléctrico no pueda ser danado o
de que nadie pueda ser dafado 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 (utilizacion
de fusibles de mayor amperaje solo previa
consulta con el grupo de empresas Rohde &
Schwarz).

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 extensién o los enchufes de
extension ya que esto pudiera causar fuego o
golpes de corriente.

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

En caso de conexion con aparatos de la
técnica informatica se debera tener en cuenta
que estos cumplan los requisitos del estandar
IEC950/EN60950.

A menos que esté permitido expresamente, no
retire nunca la tapa ni componentes de la
carcasa mientras el producto esté en servicio.
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 efectuadas por un electricista
especializado.

1171.0000.42-04.00

20.

21.

22.

23.

24,

25.

26.

En caso de que los productos que son
instalados fijamente en un lugar sean sin
protector implementado, autointerruptor o
similares objetos de proteccién, el circuito de
suministro de corriente debera estar protegido
de manera que usuarios y productos 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 cortocircuitos en el producto y/o
puede causar golpes de corriente, fuego o
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
liquidos si no es que exista otra indicacion, ver
también punto 1. Si no se tiene en cuenta esto
se arriesga el peligro de golpe de corriente
para el usuario o de dafnos 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 condensacion 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 ventilacion 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 esta 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.

Sheet 8



27.

28.

20.

30.

31.

Informaciones elementales de seguridad

Baterias y acumuladores no deben de ser
expuestos a temperaturas altas o al fuego.
Guardar baterias y acumuladores fuera del
alcance de los nifios. No cortocircuitar
baterias ni acumuladores. Si las baterias o los
acumuladores no son cambiados con la
debida atencién existira peligro de explosién
(atencion células de litio). Cambiar las
baterias o los acumuladores solamente por los
del tipo R&S correspondiente (ver lista de
piezas de recambio). Las baterias y
acumuladores deben reutilizarse y no deben
acceder a los vertederos. Las baterias y
acumuladores que contienen plomo, mercurio
o cadmio deben tratarse como residuos
especiales. Respete en esta relacion las
normas nacionales de evacuacion y reciclaje.

Por favor tengan en cuenta que en caso de un
incendio pueden desprenderse del producto
agentes venenosos (gases, liquidos etc.) que
pueden generar danos a la salud.

El producto puede poseer un peso elevado.
Muévalo con cuidado para evitar lesiones en
la espalda u otras partes corporales.

No situe el producto encima de superficies,
vehiculos, estantes 0 mesas, que por sus
caracteristicas de peso o de estabilidad no
sean aptas para él. Siga siempre las
instrucciones de instalacion del fabricante
cuando instale y asegure el producto en
objetos o estructuras (por ejemplo paredes y
estantes).

Las asas instaladas en los productos sirven
solamente de ayuda para el manejo que
solamente esta previsto para personas. Por
es0 no esta permitido utilizar las asas para la
sujecion en o sobre medios de transporte
como por ejemplo gruas, carretillas elevadoras

1171.0000.42-04.00

32.

33.

34.

de horquilla, carros etc. El usuario es
responsable de que los productos sean
sujetados de forma segura a los medios de
transporte y de que las prescripciones de
seguridad del fabricante de los medios de
transporte sean observadas. En caso de que
no se tengan en cuenta pueden causarse
dafos en personas y objetos.

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. El fabricante no
asumira ninguna clase de responsabilidad por
accidentes o colisiones.

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

Antes de proceder a la limpieza, desconecte el
producto de la red. Realice la limpieza con un
pafo suave, que no se deshilache. No utilice
de ninguna manera agentes limpiadores
quimicos como, por ejemplo, alcohol, acetona
o nitrodiluyente.
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Certified Quality System

DIN EN ISO 9001 : 2000
DIN EN 2003

2004

9100
DIN EN 1SO 14001

DAS REG. NO 001954 QM UM

QUALITATSZERTIFIKAT

Sehr geehrter Kunde,

Sie haben sich fur 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 14001:2004

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 14001:2004

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

DIN EN IS0 9001:2000
DIN EN 9100:2003
DIN EN ISO 14001:2004

ROHDE&SCHWARZ

1171.0200.11-02.00
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2006-01
This is to certify that:

Equipment type Stock No. Designation

SMA100A 1400.0000.02 Signal Generator Base Unit

SMA-B20 1405.1605.02 FM/PHIM Modulator

SMA-B22 1405.1805.02 Enhanced Phase Noise Performance and FM/PHIM Modulator
SMA-B29 1400.2503.02 Clock Synthesizer

SMA-B46 1405.1305.02 Power Supply

SMA-B80 1405.2001.02 Removable Memory

SMA-B81 1405.2401.02 Rear Panel Connectors

SMA-B89 1405.3108.02 Connections for Front and Rear Panel Connectors
SMA-B103 1405.0209.02 Frequency Range 9kHz to 3GHz

SMA-B103L 1405.0609.02 Frequency Range 9kHz to 3GHz, without Attenuator
SMA-B106 1405.0809.02 Frequency Range 9kHz to 6GHz

SMA-B106L 1405.1005.02 Frequency Range 9kHz to 6GHz, without Attenuator

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
(2006/95/EC)

- relating to electromagnetic compatibility
(2004/108/EC)

Conformity is proven by compliance with the following standards:

EN61010-1: 2001

EN55011: 1998 + A1: 1999 + A2 : 2002, Klasse B
ENG1326 : 1997 + A1: 1998 + A2 : 2001 + A3 : 2003
EN61000-3-2 : 2000 + A2 : 2005

EN61000-3-3 : 1995 + A1 : 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 2006

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

Munich, 2008-02-28 Central Quality Management MF-QZ / Radde
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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 instrument up-to-date and to be informed about new application notes
related to your instrument, please send an e-mail to the Customer Support Center
stating your instrument and your wish.

We will take care that you will get the right information.

USA & Canada

East Asia

Rest of the World

1171.0200.22-02.00

Monday to Friday (except US public holidays)
8:00 AM — 8:00 PM Eastern Standard Time (EST)

Tel. from USA 888-test-rsa (888-837-8772) (opt 2)
From outside USA +1 410 910 7800 (opt 2)

Fax +1 410 910 7801

E-mail CustomerSupport@rohde-schwarz.com

Monday to Friday (except Singaporean public holidays)
8:30 AM - 6:00 PM Singapore Time (SGT)

Tel. +65 6 513 0488
Fax +65 6 846 1090
E-mail CustomerSupport@rohde-schwarz.com

Monday to Friday (except German public holidays)
08:00 — 17:00 central European Time (CET)

Tel. from Europe +49 (0) 180 512 42 42*
From outside Europe +49 89 4129 13776
Fax +49 (0) 89 41 29 637 78

E-mail CustomerSupport@rohde-schwarz.com

* 0.14 €/Min within the German fixed-line telephone network, varying prices
for the mobile telephone network and in different countries.

&

ROHDE & SCHWARZ
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Address List

Headquarters, Plants and Subsidiaries

Headquarters

ROHDE& SCHWARZ GmbH & Co. KG
Miihldorfstrafe 15 - D-81671 Minchen
P.0.Box 80 14 69 - D-81614 Miinchen

Plants

ROHDE& SCHWARZ Messgeratebau GmbH
RiedbachstraRe 58 - D-87700 Memmingen
P.0.Box 16 52 - D-87686 Memmingen

ROHDE& SCHWARZ GmbH & Co. KG

Werk Teisnach

Kaikenrieder Strae 27 - D-94244 Teisnach
P.0.Box 1149 - D-94240 Teisnach

ROHDE&SCHWARZ zavod
Vimperk, s.r.o.

Location Spidrova 49
(CZ-38501 Vimperk

ROHDE&SCHWARZ GmbH & Co. KG
Dienstleistungszentrum Kéln
Graf-Zeppelin-StraBe 18 - D-51147 KdlIn
P.0.Box 98 02 60 - D-51130 KéIn

Subsidiaries

R&S BICK Mabilfunk GmbH
Fritz-Hahne-Str. 7 - D-31848 Bad Minder
P.0.Box 20 02 - D-31844 Bad Miinder

ROHDE& SCHWARZ FTK GmbH
WendenschloRstraRe 168, Haus 28
D-12557 Berlin

ROHDE& SCHWARZ SIT GmbH
Am Studio 3
D-12489 Berlin

R&S Systems GmbH
Graf-Zeppelin-StraRe 18
D-51147 KéIn

GEDIS GmbH
Sophienblatt 100
D-24114 Kiel

HAMEG Instruments GmbH

Industriestrale 6
D-63533 Mainhausen

1171.0200.42-02.00

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

Phone +49 (83 31) 1 08-0
+49(8331) 108-1124
info.rsmb@rohde-schwarz.com

Phone +49 (99 23) 8 50-0
Fax +49 (99 23) 8 50-174
info.rsdts@rohde-schwarz.com

Phone +420 (388) 45 21 09
Fax +420 (388) 45 21 13

Phane +49 (22 03) 49-0

Fax +49 (22 03) 49 51-229
info.rsdc@rohde-schwarz.com
service.rsdc@rohde-schwarz.com

Phone +49 (50 42) 9 98-0
Fax +49 (50 42) 9 98-105
info.bick@rohde-schwarz.com

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

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

Phone +49 (22 03) 49-5 23 25
Fax +49 (22 03) 49-5 23 36
info.rssys@rohde-schwarz.com

Phone +49 (431) 600 51-0
Fax +49 (431) 600 51-11
sales@gedis-online.de

Phone +49 (61 82) 800-0
Fax +49 (61 82) 800-100
info@hameg.de

Locations Worldwide

Please refer to our homepage: www.rohde-schwarz.com

@ Sales Locations
@ Service Locations
# National Websites






R&S SMA

User Documentation

Contents of User Documentation for Signal Generator

R&S SMA

The user documentation describes the Signal Generator R&S SMA and all options. It includes a printed
Quick Start Guide and a CD-ROM with the complete operating and service manual in printable pdf-

format and the data sheet.

The R&S SMA is equipped with a context-sensitive online help that offers a help page for each instru-

ment function.

Quick Start Guide

Help System

The present quick start guide describes everything that is needed
to put the instrument into operation and to get familiar with the
generator. The quick start guide gives an introduction to remote
control and manual control via external monitor, mouse and key-
board.

The quick start guide is subdivided into 4 chapters plus index:

Chapter 1 Describes the control elements and connectors
on the front and rear panel as well as all proce-
dures required for putting the instrument into
operation.

Chapter 2 Gives an introduction the operating concept and
typical applications of the R&S SMA.

Chapter 3 Describes key operating modes, the structure of
the graphical interface and the principles of
manual control.

Annex Contains an index for the quick start guide.

N[ feTe

G a:

- @1

1400.0069.62

The help system is embedded in the instrument, offering quick,
context-sensitive reference to the information needed for operation
and programming. The help contains the complete user documen-
tation for the Signal Generator including the contents of the pre-
sent quick start guide.

The help files (*.chm) are also available on the CD-ROM and can
be used as a standalone help.

0.1 E-2



User Documentation R&S SMA

Documentation CD-ROM

The CD-ROM provides the complete user documentation for the
Signal Generator:
- The online help system (*.chm).

- The complete operating manual and service manual in printable
form (*.pdf).

The data sheet (brochure and data sheet) in printable form.

- Links to different useful sites in the R&S internet.

Note: Please use the ADOBE® Acrobat® Reader for PDF files
and the browser Internet Explorer® > 4.0 for the HTML
help.

Optional Documentation

The printed version of the operating and service manual provides
the contents of the quick start manual plus the complete reference
and the service information for the Signal Generator. This manual
can be ordered as an option (stock no. 1400.0075.32 (English - A4
format) or 1400.0075.39 (English - letter format )); see ordering
information in the data sheet.

Note: The CD-ROM contains the *.pdf version of the manuals.

Manual Control

The operating manual contains comprehensive information about
the instrument functions and remote control, in addition to the
chapters of the quick start guide. It includes information about
maintenance of the instrument and about error detection listing the
error messages which may be output by the instrument. It is sub-
divided into 10 chapters:

The data sheet informs about specifications and character-
istics of the instrument.

Chapter 1 describes the control elements and connec-
tors on the front and rear panel as well as
all procedures required for putting the in-
strument into operation.

Chapter 2 gives an introduction to the operating con-
cept and typical applications of the
R&S SMA.

Chapter 3 describes key operating modes, the struc-

ture of the graphical interface and the prin-
ciples of manual control.

1400.0069.62 0.2 E-2



R&S SMA

User Documentation

Internet Site

1400.0069.62

Chapter 4 forms a reference for manual control of the
R&S SMA and contains a detailed descrip-
tion of all instrument functions and their ap-
plication. The chapter also lists the remote
control command corresponding to each in-
strument function.

Remote Control

Chapter 5 describes the basics for programming the
R&S SMA, command processing and the
status reporting system.

Chapter 6 lists all the remote-control commands de-
fined for the instrument.

Chapter 7 -

Chapter 8 describes preventive maintenance and the
characteristics of the instrument’'s inter-
faces.

Chapter 9 gives the status messages and a list of error
messages that the R&S SMA may generate.

Chapter 10 contains an index for the operating manual.

Service Manual Instrument

The service manual - instrument informs on how to check
compliance with rated specifications, on instrument function,
repair, troubleshooting and fault elimination. It contains all in-
formation required for the maintenance of R&S SMA by ex-
changing modules. In addition it describes how to perform a
firmware update and how to install options.

The Internet site at: R&S Signal Generator R&S SMA100A pro-
vides the most up to date information on the R&S SMA. The cur-
rent operating manual at a time is available as printable PDF file in
the download area.

Also provided for download are firmware updates including the
associated release notes, instrument drivers, current data sheets
and application notes.
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R&S SMA Contents "Putting into Operation”

Contents - Chapter 1 "Putting into Operation™

1 Putting into Operation ... 1.1
Introduction - Putting into Operation.............occeiiiii e 1.1
Legend for Front Panel VIeW ... 1.1
Legend for Rear Panel VIeW .........c.uuuiiiiiiiiie e 1.9
Putting into Operation.............oo e 1.14

Unpacking the Instrument ..., 1.14
Setting up the Instrument or Installing itina 19" Rack .................. 1.14
Safety INSTrUCHONS .....coooiiiieii e 1.15
EMC Safety Precautions ...........ccceeiiiiiiiiiiiieeeciee e 1.16
Connecting the R&S SMA to the AC Supply......cccoveeviieiiiiiienennnee 1.16
SWILChING ON ... e 1.17
Start Display and Booting the R&S SMA ..o 1.17
SWItChING Off ..o 1.17
POWET FUSES....c.iiiiiiiie e 1.18
FUNCHON ChECK...... oo 1.18
Default SEtHNGS ....eeeiiiiiie e 1.19
Linux Operating SYStem ........cooiiiiiii e 1.20
Connecting an External Keyboard and Mouse.........cccccooiiiiieiieiiniiiiieeeen. 1.20
Connecting the R&S SMA to a Network (LAN) ..o 1.21
Connection to the Network ...........ccccooviiiiiii 1.21
Remote Access via an External Controller............cccoviiiiiiiiii e 1.23
Configuration for Remote Access via Utr@VNC............c.cccveeennee 1.23
Front Panel Key Emulation............cccueeeiiiiiiiii e 3.27

1400.0069.62 I-1.1 E-6






R&S SMA Introduction - Putting into Operation

1 Putting into Operation

Introduction - Putting into Operation

Chapter 1, "Putting into Operation" explains the control elements and connectors of the Signal
Generator R&S SMA with the aid of the front and rear views and describes how to put the instrument
into operation. It also describes the connection of peripherals such as keyboard and mouse. A detailed
description of the device interfaces is given in Chapter 8, "Maintenance and Remote Control
Interfaces". Specifications of interfaces can be seen in the data sheet.

Chapter 2, " Getting Started" gives an overview of generator functions and introduces the operating
concept. Detailed operating instructions and an overview of menus follow in Chapter 3, " Manual
Operation".

The complete manual on the CD-ROM in printable pdf-format provides chapters 4 to 9: Menus and
instrument functions are described in detail in Chapter 4, "Instrument Functions", basics of remote
control of the instrument in Chapter 5, "Remote Control - Basics" and commands for remote control in
chapter 6 "Remote Control - Commands". Chapter 9, "Error Messages" contains a list of possible status
and error messages.

Legend for Front Panel View

This section gives an overview of control elements and connectors on the front panel of the R&S SMA.
Each element/connector is briefly described and a reference is given to the chapters containing detailed
information.

@ ROHDEASCHWARZ  SMA 1004 | SIGNAL GENERATOR - 9 kHz.. 3 GHz

e N6 000 B

a
B4 oBE
Halduuea

e

11 10

Figure 1-1  Front panel view
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Legend for Front Panel View R&S SMA

1 Display
Freg Lewvel

| 100000000000 o= ~|  [-30.00 [dem |
| ALC-Auto In_fol

CLE SYM

10.000 000 | MHz «

Display The display clearly shows all main settings and See chapter 3, section
signal generator states. "Display”
The display is divided into two sections:
— Frequency and level display with info line (header
section)
— Block diagram

The header section shows

— Frequency and level settings containing offset

— Status messages

— Brief error messages (detailed information for a
message can be called with the key)

The display of the header section can be enlarged

so that it completely covers the display by pressing

the key twice. The frequency, level and

status information is indicated in extra large letters.

The block diagram shows the current configuration

and the signal flow in the generator with the aid of

function blocks containing an on/off switch. Clicking

the function block opens a list of associated setting

menus. Active menus and info windows are

displayed on top of the block diagram. The block

diagram can be displayed in the foreground anytime

with the key. The key toogles

between the active menus.

1400.0069.62 1.2 E-6



R&S SMA

Legend for Front Panel View

2

Keys for setting parameters

FREQ

LEVEL

MO0
OHIDFF

I REARR FILE

FREQActivates frequency entry.
LEVELActivates level entry.

RF ON/OFF

Switches the RF signal on and off.

RF OFF is displayed in the header above the
Frequency field.

MOD ON/OFF

Switches the active modulations on and off.
MOD OFF is displayed in the header above the
Frequency field.

REARRRearranges the open menus.
FILEActivates the menu for storing or loading files.

WINBAR
Toogles between the active menus.

BACK-SPACE
Deletes the character to the left of the cursor.

3 Keypad for data entry
7 P 9 W Keypad for data entry
S5 Jy WO 0...9Entry of numeric values
ﬂ.’ ,?.- 16.{ W .Entry of decimal point

—Entry of sign
i abcEntry of letters

1400.0069.62

_Entry of a space
*... # Entry of special characters

A <> aSwitchover between uppercase and
lowercase letters.

ENTER
Calls the next menu level.

Activates the editing mode for highlighted
numeric and alphanumeric parameters.

Terminates a data entry; the new value is
set.In case of numeric parameters, the unit
indicated next to the value in the menu
applies.

Switches highlighted status parameters on
and off (on/off state).

Confirms (OK) and closes message windows.

1.3

See chapter 3, section
"Setting Parameters",
and chapter 4, section
"RF Signal" and
"Modulations"

See chapter 3, section
"Setting Parameters"

See chapter 3, section
"Setting Parameters"

E-6



Legend for Front Panel View

R&S SMA

3 Keypad for data entry

1400.0069.62

Keys for data entry

The unit keys can either select a unit and thus
determine the absolute value, or change the unit.
Their function depends on the time at which they
are pressed during parameter entry:

Selecting the unit

If a unit key is pressed immediately after a numeric
value has been entered, it terminates the entry and
determines the multiplication factor for the
respective basic unit (e.g. the k/m key determines
the unit kHz after frequency entry).

If a level value is entered, the unit keys are directly
labelled with the units they select. The level entry
must be active in this case, e.g. by pressing the

key.
Changing the unit

If a numeric entry is terminated with ENTER (e.g.
by clicking the rotary knob) and not with a unit key,
the unit displayed in the unit field of the parameter
in the menu is assigned. If the unit key is pressed
later, the unit is changed but not the value. The
value is recalculated to suit the new unit (e.g. the
display changes from 1000 to 1 when the Hz is
changed to kHz). The new unit is then indicated in
the value field of the menu.

Assignment

G/n dBuVgiga/nano, dBuV for RF levels, dBu
for LF levels

M/ pVmega/micro, pV for levels
k/m mVkilo/milli, mV for levels
- x1  dB(m)basic unit

dBm for levels

dB for level offset and level step width
— same function as ENTER key for unit-free values

1.4

See chapter 3, section
"Selecting a Unit -
Setting Parameters"
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R&S SMA Legend for Front Panel View

4 Keys for settings and navigation in the display and for setting parameters

ESC See chapter 3, section
CLOSE CLOSE "Setting Parameters"

[

Calls the next higher selection level.

HCET This opens up the following functions:

— Closes the active menu if the cursor is in the top-
level menu (parameter selection).

If settings in this menu require acknowledgement
by means of an Accept button, a query is
displayed asking whether the changes made
should be cancelled.

— Switches between different entry fields of a
menu.

— Quits the editing mode and restores the previous
value. This function is only available in the
editing mode, i.e. only before an entry is
confirmed or selected with Enter.

— Cancels queries in message windows.

— Shifts the entry cursor from the frequency or level
display to the previously active menu, or to the
previously highlighted block in the block diagram
if no menu is active.

ON/OFF

TOGGLE

— Switches highlighted elements or a function block
on and off.

— Switches between two or more settings, e.g.
items of selection lists. At the end of a list, the
cursor is set on the first entry again.

DIAGRAM

— Brings the block diagram to the foreground.
Active menus are minimized. Press the key again
actives the enlarges indication of the header
section.

MENU
— Calls the menu tree.

alal;
g | 4%
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Legend for Front Panel View

R&S SMA

4 Keys for settings and navigation in the display and for setting parameters

Keys for settings and navigation in the display and

for setting parameters

Rotary knob
— Varies the value at a cursor position.
For frequency and level entry, a fixed step width
can be set and activated for the variation.

— Moves the entry cursor in the block diagram or
menu.

— Moves the cursor in tables and selection lists.

— Clicking the rotary knob (= Enter) terminates
entries. In this case the entry mode is terminated
and the value set.

Keys for setting and navigation in the display and
for setting parameters

Arrow keys

Vary the entry value or highlight a selected list item
in the editing mode.

Highlight parameters in menus and tables
(up/down).

ap

Move the cursor in the entry fields (editing mode).
Highlight parameters in menus and tables
(left/right).

LF output

LF
E Output for internal modulation generator signal.

6 Inputs for external AM / FM / PhiM signals

AM EXT
AM EXT | Input for external AM modulation signals.

FM/PM EXT
FIaiPm EXT Input for external FM or PhiM modulation signals
) ﬁ (option R&S SMA-B20/-B22).

1400.0069.62 1.6

See chapter 3, section
"Setting Parameters

See chapter 3, section
"Setting Parameters
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Legend for Front Panel View

7 RF output

RF 50L2

Q)

NOTICE

Output for RF signal.

Maximum Input Levels

See data sheet, and
chapter 4, section "RF
Signal"

Do not overload the RF output. The maximum permissible back-feed is

specified in the data sheet.

8 USB connector type A

USB (universal serial bus) interface of type A

USE |[===g= (host).
— Connection of peripherals such as mouse and

keyboard

— Connection of memory stick for file transmission
— Firmware update
Another USB interface type A (host) and a USB
interface type B (device, for remote control) are
available on the rear panel.

9 Connector for power sensor

SENSOR @

Connector for R&S NRP-Zxx power sensors.

With the aid of the User Correction function, a
table with correction values for external test
assemblies can be automatically determined, e.g.
for compensating the frequency response of cables.

The power sensors are connected by inserting the
male connector. To disconnect hold the connector
by its sleeve. Pulling on the sensor cable will not
release the sensor connector.

10 Keys for general instrument settings

LOCAL

SETUP

JUUDE

1400.0069.62

PRESET
Sets the instrument to a defined state.

LOCAL
Switches from REMOTE control to LOCAL (manual)
control.

SETUP
Opens the setup menu for configuring general
instrument settings.

INFO
Displays status messages, error messages and
warnings.

HELP
Displays context-sensitive help text.

1.7

See chapter 1, section
"Connecting an External
Keyboard and Mouse"
and chapter 8, section
"USB Connection (USB
and USB IN)"

See chapter 4, section
"General Instrument
Settings"
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Legend for Front Panel View R&S SMA

11  Standby on/off switch

- The on/off switch switches the instrument from the | See chapter 1, section
- standby mode to the operating state provided the "Switching On"
() power switch on the instrument rear is switched on.

The yellow LED (right) is on in the standby mode;
the green LED (left) is on when the instrument is
ready for operation.

DANGER Danger of shock hazard!
A The instrument is still power-supplied while it is in standby mode.
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R&S SMA Legend for Rear Panel View

Legend for Rear Panel View

This section gives an overview of connectors on the rear panel of the R&S SMA. Each connector is
briefly described and a reference is given to the chapters containing detailed information. For technical
data of the connectors refer to the data sheet.

Fig. 1-2 Rear panel view

1 IEC/IEEE-bus connector

GEEED) IEEe 48 IEC 625/IEEE 488 See data sheet and
IEC-bus (IEEE 488) interface for remote control of || section "IEC/IEEE Bus
the R&S SMA Interface"

2 Instrument triggering

INSTTRIG _ INST TRIG See data sheet and
S Input for external trigger for sweeps, list mode and || sections "List Mode -
Fast Hopping Mode. List", and "Sweep Mode"

3 AUX I/O interface

AUX I/O See data sheet
Parallel input for FM/PhiM digital data signals as
well as control signals for Fast Hopping mode.

L

L J

&

NOTICE Risk of instrument damage
The maximum permissible input voltage is 3.3 V DC.
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Legend for Rear Panel View

R&S SMA

Connection

Description

1 - FHOP_DATA Data input for Fast Hopping list mode (see section "List Mode").

2- 1 Ground

3-FHOP_CLK Clock input for Fast Hopping list mode (see section "List
Mode").

4 - FHOP_STRB Strobe input for Fast Hopping list mode (see section "List
Mode").

5 - RF OFF Input for fast switching of the RF output.
Active High (1) switches the RF output off. A subsequent Active
Low (0) switches the RF output on again. Switching is
performed very fast (10us). However, the attenuation of the
switched off output is considerably less than after regular
switch-off, because the attenuator is not set to maximum
attenuation.

6 - INST TRIG Input for external triggering of the analog modulations, sweeps
and List mode.
HOP input for controlling the frequency hop mode with external
source in List mode.

7 - BLANK Output for blank signal. This signal marks the blank times
(invalid level indication). The signal is generated automatically.

8-0PC Output for Operation Complete line. Active High signals that all
remote control commands have been executed. The output is
always active.

9- 1 Ground

10- L Ground

11...26- Parallel data input with 16-bit word width for digital FM

FM_DAT modulation data. The FM-Data bus is directly connected to the
DDS of the syntheziser module. Thus, very fast frequency hop
(settling times of 10 us) is possible for frequency bandwidth up
to 80 MHz (see section "Frequency Modulation")..

4 USB interface type B
USBIN USB IN See section "USB
USB (universal serial bus) interface of type B Connection (USB and
i (device) for remote control of signal generator. USB IN)"

5 USB connectors type A
USB

(host).

keyboard

— Connection of memory stick for file

transmission

Further USB interfaces of type A are on the front

panel.

1400.0069.62

and Mouse" and
section "USB

— Connection of peripherals such as mouse and || connection (USB and

USB IN)"

See section "Connecting
— USB (universal serial bus) interfaces of type A | an External Keyboard
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R&S SMA Legend for Rear Panel View

6 Input of external pulse signal

PULSE EXT _ PULSE EXT See section "Pulse
< Input of external pulse signal or input of external || Modulation"
trigger/gate signal for internal pulse generator.

7 Output of pulse and video signal

PULSE VIDEO See section "Pulse
Output of internal pulse generator signal or Modulation"
external pulse signal fed in via the PULSE EXT

connector (video signal).

8 Output of synchronization pulse signal

PULSE SYNC

Output of sync signal for pulse generator signal.
The sync signal is generated at the beginning of
each pulse. For double-pulse generation, the sync
signal is generated at the beginning of the first
pulse.

9 Tuning input for the internal reference frequency

EXT TUNE See section "Reference
Tuning input for the internal reference frequency. | Oscillator"

BLANK

Output of blank signal for the sweep operating
mode. This signal marks the blank times (invalid
level indication). The signal is generated
automatically.

11 LAN interface

LAN See data sheet
Ethernet interface andsection "Connecting
— Remote control of signal generator Kl"e R&\z %SLA//\,IIL\\I)tO a
; : etwor " section
- Remote access to graphical user interface of " AN Connector and
signal generator section "Remote Control
— Firmware update via LAN Interface™
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Legend for Rear Panel View R&S SMA

12 AC supply

AC supply connector. See chapter 1, section

Power . "Connecting the R&S
switch When the R&S SMA is connected to the AC SMA to the AC Supply"

supply, it automatically se_ts itself to the | and data sheet
correct range for the applied voltage (range:
see type label). There is no need to set the
voltage manually or change fuses.

Power .
connector Power switch.

13 CF MEMORY SLOT

Slot for removable CompactFIashTM Card
< J— | (option R&S SMA-BSO).

13 Storage for spare fuses

Storage for spare fuses.

REF OUT _ REF OUT See data sheet and

o, Output of internal reference signal. section "RF Reference
Frequency - Reference
Oscillator"

REF IN See data sheet and

Input for external reference signal. section "RF Reference
Frequency - Reference
Oscillator"

16 Connector for power sensor

SENSOR SENSOR
Rear panel connector for R&S NRP-Zxx power
sensors (option R&S SMA-B81).
This option is recommended for use of the
instrument in a 19" rack. Installing the instrument in

a 19" rack requires a rack adapter (refer to data
sheet for Order No.).

17  LF output

LF
Rear panel output for internal LF generator signal
(option R&S SMA-B81, see connector SENSOR).
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R&S SMA Legend for Rear Panel View

18 Input for external FM / PhiM signals
FM / PM EXT FM/PM EXT

- Rear panel input for external FM or PhiM
modulation signals (option R&S SMA-B81, see

connector SENSOR).

19 Input for external AM signals
AM EXT AM EXT

C Rear panel input for external AM modulation
signals (option R&S SMA-B81, see connector
SENSOR).

20 RF output

RF50Q Rear panel output for RF signal (with option R&S | See data sheet
S SMA-B81, see connector SENSOR).

NOTICE Risk of instrument damage

Do not overload the RF output. The maximum permissible back-feed is
specified in the data sheet.

21 Clock Synthesizer output
CLK SYN CLK SYN Output of clock synthesizer See data sheet and

" (option R&S SMA-B29). chapter 4, section
@ "Clock Syntheziser"

NOTICE Risk of instrument damage

Do not overload the Clock Synthesizer output. The maximum permissible
back-feed is specified in the data sheet.

22 Clock Synthesizer inverted output

CLK SYN_N  Output of clock synthesizer
(inverted) (option R&S SMA-B29).

NOTICE Risk of instrument damage

Do not overload the Clock Synthesizer inverted output. The maximum
permissible back-feed is specified in the data sheet.
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Putting into Operation R&S SMA

Putting into Operation

The following section describes the procedure for putting the instrument into operation. It contains
general safety instructions for instrument operation.

The installation of options and the firmware update are described in Chapter 4 of the Service Manual
(supplied with the instrument on the CD-ROM).

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 separate items.
— Remove the two protective covers from the front and rear panel of
the signal generator and carefully check the instrument for damage.
— If there is damage, immediately contact the carrier who delivered the
Remove protective covers instrument. In this case, make sure not to discard the box and
packing material.
— The original packaging is also useful for transporting or shipping the
signal generator later on. Keep at least the two protective covers 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 indoors use. It can either be set up independently or mounted in a 19"
rack.

A rack adapter (refer to data sheet for Order No.) is required for installation in a 19" rack. The mounting
instructions are supplied with the adapter. With options R&S SMA-B81 (Rear Panel Connectors,
factory-fitted) the front panel inputs are relocated to the rear panel. An adapter for telescopic sliders
may not be used because it obstructs the vents.

NOTICE Risk of overheating

To less airflow for cooling may cause overheating of the instrument.

Prior to putting the instrument into operation always check for space between the
ventilation holes and the rack casing to get sufficient air supply in the rack.
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R&S SMA

Putting into Operation

Safety Instructions

General Precautions

NOTICE

Instrument damage caused by disregarding the following precautions!

Any non-compliance with the following precautions may cause damage to the
instrument. Prior to putting the instrument into operation, check the following:

The covers of the housing are in place and screwed on.

Vents are not obstructed. 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 signal levels at the inputs do not exceed permissible limits.

The outputs of the instrument are not overloaded or incorrectly connected.

This particularly applies to the maximum permissible back-feed at the outputs,
which is specified in the data sheet

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.

Please also observe the instructions in the following sections and the general safety
instructions at the beginning of this manual.

Protection against Electrostatics

1400.0069.62

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



Putting into Operation R&S SMA

Setting up the Instrument

WARNING Risk of injury and instrument damage.
\ Safe operation with support feet!

e Stacked instruments may slip off.
Secure stacked instruments against slipping (e.g. by locking the feet to the
top of the front-panel frame).
The feet must be fully folded in or folded out. Only then a stable position of the
instrument and reliable operation can be ensured. The uniform pressure on the
folded-out feet must not exceed 500 N (weight of instrument and of equipment
stacked on top).

e When the instrument with expanded feet, the feet might collapse and fold in.
Do not shift the instrument with the feet out.

|
<500N

Cleaning the Outside and Storing

What is necessary is essentially the cleaning of the instrument.

NOTICE Instrument damage caused by cleaning agents!

Cleaning agents contain substances that may damage the instrument, e.g. solvent-
containing cleaning agents may damage the front panel labeling or plastic parts.

Never use cleaning agents such as solvents (thinners, acetone, etc), acids, bases, or
other substances.

The outside of the instrument is suitably cleaned using a soft, line-free dust cloth.

EMC Safety Precautions

To avoid electromagnetic interference, only suitable, double shielded signal and control cables must be
used. USB devices must keep within permissible EMI limits.

Connecting the R&S SMA to the AC Supply

The R&S SMA is automatically matched to the applied AC voltage (see rear panel). There is no need to
set the voltage manually or change fuses. The AC supply connector is at the rear of the unit (see
below). Option R&S SMA-B46 allows to operate the unit up to an altitude of 4600 meter.
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R&S SMA Putting into Operation

Switching On

1. Connect the signal generator to the AC supply by means of the
Power supplied power cable.
switch Since the instrument is a protection class | Equipment, it should only
be connected to a socket with a protective earth contact.
2. Press the main power switch at the rear of the instrument to position I.
Power 3. After power-up the instrument is either ready for operation (STANDBY)
connector or in operating mode, depending on the position of the ON/STANDBY
switch on the instrument front (see below).

Note:
The power switch may remain on for any period of time. Switching off is
required only if the instrument should be completely isolated from the
AC supply.

ON STANDBY 4. Press the ON/STANDBY switch on the front panel; the green LED
‘ ‘ must be on.
5. The instrument is ready for operation. All modules in the instrument

are supplied with power.

Start Display and Booting the R&S SMA

After instrument switch-on, the Linux operating system boots first and then the instrument firmware.
During booting of the instrument firmware, a selftest is performed. After booting is completed, the block
diagram of the signal generator is displayed and the instrument is ready to be operated. The settings
that were active before the last switch-off are established unless another start setting has explicitly been
selected in the File menu.

Note:
If the software stops unexpectedly, the instrument can be shut down by pressing the STANDBY key
for approx. 5 s.

Switching Off

ON STANDBY 1. Press the ON/STANDBY switch on the front panel.

(‘—_) :‘> The R&S SMA stores the current setting on the CompactFIashTM Card
before it shuts down the Linux operating system. Then the AC supply is

switched to the STANDBY mode.

2. Only the AC supply is powered and the oven-controlled crystal
oscillator is kept at operating temperature.
3. The yellow LED must be on.
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Function Check R&S SMA

DANGER Danger of shock hazard!
The instrument is still power-supplied while it is in standby mode.

4. Press the main power switch at the rear of the instrument to position

Power 0. None of the front-panel LEDs should be on.
switch

Note:
It is recommended to switch the instrument to STANDBY mode before
completely disconnecting it from the AC supply. If the power switch is
Power set to 0 before the instrument is switched to the standby mode, all
connector current settings are lost.

The R&S SMA is fully fused by two fuses IEC127-T2.5H/250 V. The
fuses are accommodated in the pull out fuse holder next to the power
connector. Before replacing the fuses, disconnect the power cord from
the R&S SMA,; the fuse box is locked mechanically as long as a power
connector is plugged in. Use two screwdrivers simultaneously to lift the
fuse holder below the power connector and pull it out. Use only fuses of
the mentioned type.

Function Check

The signal generator automatically monitors the main functions when the instrument is switched on and
continuously during operation.

If a fault is detected, ERROR is displayed in the info line together with a brief error description.

For in-depth identification of the error, press the key. In response, a description of the error(s) is
displayed (see "Error Messages").

Besides automatic monitoring of instrument functions, other capabilities in the R&S SMA ensure correct
functioning of the signal generator.

- Internal Adjustments
Adjustments can be performed in the Setup-System-Internal Adjustments menu. Thus, optimum
modulation performance can be obtained, for instance..

- Test points
Internal test points can be queried by the user and the results can be displayed. See section "Test
Point... - Setup-Test".
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Default Settings

The key calls up a defined instrument setup. All parameters and switching states are preset
(also those of inactive operating modes). The default instrument settings provide a reproducible initial
basis for all other settings. However, functions that concern the integration of the instrument into a
measurement setup are not changed, e.g. IEC/IEEE bus address or reference oscillator source
settings.

Note:
Resetting the instrument to the factory state is possible in the Factory Preset - Setup Settings menu
of the menu

Remote-control command:
*RST

When the instrument is switched on, it is not the preset state that is active, but rather the instrument
state that was set before the instrument was switched off. An exeption is the state of the RF output. The
state of the RF output power-on state can be set to be always off in the EMF menu of the RF block.

User-defined instrument states can be stored and called up in the File menu.

The following table gives an overview of the presets for the most important generator settings. The
other presets can be found in the information accompanying the IEC/IEEE-bus commands (Chapter
"Remote Control Commands - Description").

The list below the table shows the settings that are not affected by the key.

Table 1-1 Preset state - important generator settings

Setting Preset value
RF frequency 1 GHz
RF level RF output switched off
Offsets 0
Modulations Switched off
Uninterrupted level setting Switch off; level attenuator mode: AUTO
Internal level control Level ALC: AUTO
User correction Level Ucor: OFF
LF output Switched off
Sweep Switched off
LIST mode Switched off

Settings that are not affected by the key
- Reference frequency settings (Ref Oscillator menu)
- Power on settings (Level/EMF menu)
- Network settings (Setup menu)
- |IEC/IEEE-bus address (Setup menu)
- *IDN? identification (Setup menu)
- Password and settings protected by passwords (Setup menu)
- Start/Stop Gui Update (Setup menu)
- Display and keyboard settings (Setup menu).
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Linux Operating System R&S SMA

Linux Operating System

NOTICE Possible impairment of the instrument functioning

The instrument is equipped with the Linux operating system. It is thus possible to
install commercial off-the-shelf software on the instrument. The use and installation
of commercial off-the-shelf software may impair the instrument function.< For this
reason, we recommend that you only execute programs tested by Rohde & Schwarz
with regard to their compatibility with the instrument software.

The drivers and programs used on the instrument under Linux have been adapted to
the instrument. Existing instrument software must only be modified with update
software released by Rohde & Schwarz.

The signal generator is equipped with the Linux operating system. The configuration of the operating
system is optimally adapted to signal generator functions in the factory. Changes in the system setup
are only required when peripherals like keyboard are installed or in the event that the network
configuration does not comply with the default settings (see sections "Connecting the R&S SMA to a
Network (LAN)").

After power-up of the signal generator, the operating system boots and the instrument firmware is
started automatically. The operating system cannot be accessed. All necessary system settings can be
made in the Environment section of the Setup menu.

The R&S SMATBIrovides a internal CompactFIashT'\’I Card, it does not contain a disk drive. The
CompactFlash ™ Card holds the firmware and the stored data. However, data transfer is only possible
via a memory stick connected to a USB interface. The memory stick and the CompactFlash Y Card are
accessed via the File Manager.

Screen saver:

A screen saver is activated by default in the R&S SMA. The display lamp is shut off when no entries via
front panel, external mouse or external keyboard are made for a period of time. The screen saver
prolongs the life time of the display lamp.

The screen saver can be switched off and on and the time period can be set in the Environment
section of the Setup menu.

Connecting an External Keyboard and Mouse

A commercial, external keyboard and mouse with USB interface can be connected to the R&S SMA. A
keyboard simplifies entry of list items, comments, file names, etc. A mouse simplifies control of the
block diagram and of associated menus.

The keyboard and the mouse are connected to a USB interface, type A, on the front or rear panel of
the instrument.

1 usB 2

=

The keyboard and mouse are recognized automatically when it is connected. The US keyboard
assignment is the default setting. The keyboard assignment and special settings such as the refresh
rate can be changed in the Environment section of the Setup menu.
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Connecting the R&S SMA to a Network (LAN)

The R&S SMA is equipped with a network interface and can be connected to an Ethernet LAN (local
area network).

Provided the appropriate rights have been assigned by the network administrator, the instrument can be
remote-controlled and remote-accessed in the network.

Remote-access means that the user can operate the R&S SMA from any remote PC in the network
using the VNC protocoll. For instance, the user can control one or more R&S SMAs from a desk that is
part of a test assembly located in another section of the building.

A VNC client programm for Windows operating systems is provided on the R&S SMA CD-ROM
(included in delivery). VNC client programms for other operating systems are available free-of-charge
on the internet.

Remote-control of the instrument via the LAN interface is described in section "Remote Control via LAN
Interface". A firmware update via the LAN interface is described in chapter 4 of the service manual (on
CD-ROM).

The configuration of the R&S SMA for networking is performed in the Environment section of the
Setup menu.

Connection to the Network

NOTICE Risk of network errors!
Connecting errors may affect the entire network.

We recommend to coordinate the connection of the instrument to the network with
the network administrator.

Do not connect or disconnect the network cable until the instrument is switched
off (standby). Only then the network connection can be reliably detected and
impairments to instrument operation can be avoided.

The instrument is connected to the LAN with the aid of a commercial RJ-45 cable suitable for a
10/100Mbps connection attached to the LAN interface at the rear of the instrument.

The connector is described in chapter 8 "Maintenance and Interfaces".

Configuring the R&S SMA for Network Operation

The network interface functions with 10/100Mbps Ethernet IEEE 802.3u. The TCP/IP network protocol
and the associated network services are preconfigured.

For data exchange in a LAN, each connected PC or instrument must be accessible via an IP address or
via an unambiguous computer name.
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Networks using DHCP

The R&S SMA is preconfigured for networks using DHCP (dynamic host configuration protocol). In
these networks, an available IP address is automatically assigned to the R&S SMA. The R&S SMA
provides an unambiguous computer name in the network via the DHCP request. The DHCP server in
the network must consider this name and pass it to the DNS server in order to ensure that the R&S
SMA can be addressed in the network.

Each R&S SMA is assigned an individual computer name in the factory. This name can be queried and
changed in Environment-Network Settings section of the Setup menu. The mode setting is Auto
(DHCP).

Networks using fixed IP addresses

In networks using fixed IP addresses, the addresses are mostly assigned by the network administrator.
A fixed IP address must be entered in the Environment-Network Settings section of the Setup menu
(see "Ildentifying the R&S SMA in the Network" below). The mode setting is Static.

Point-to-Point Connection

To build a simple network — just a LAN connection between the R&S SMA and a controller without
integration into a larger network — an IP address has to be assigned to the R&S SMA and the controller.
For such purposes, the IP addresses 192.168.xxx.yyy are available .The value range for xxx and yyy is
1...254, the value for the subnet mask is always 255.255.255.0. The gateway IP address must also be
provided, however, it is without relevance. The mode setting is Peer To Peer.

On the PC:
1. Open the TCP/IP settings tab (network connection in the control panel)
2. Set fixed IP address (= deactivate DHCP)
3. Select IP address 192.168.0.1
4. Select subnet mask 255.255.255.0
On the signal generator:
1. Open the network setting panel in the Setup menu
2. Select IP address 192.168.0.2
3. Select subnet mask 255.255.255.0
4. Activate the setting

For this type of connection, a commercial cross-over RJ-45 cable is used.

Identifying the R&S SMA in the Network

1. Open the Setup menu by pressing the Setup key
2. Click Network Settings menu in the Environment section .

3. Select the IP address mode and enter the network data in the respective fields of the menu. The
data is provided by the network administrator. The Computer name is indicated in the Hostname
field. The name can be changed.
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Remote Access via an External Controller

The R&S SMA can be remote-accessed from an external PC via a network link. This allows convenient
operation of the signal generator from the desktop although the instrument is integrated in a rack
somewhere else.

Remote access in contrast to remote control does not use remote-control commands but the regular
user interface displayed using separate software which is installed on the external PC. The instrument
can thus be manually operated from the PC as on the unit itself.

Preconditions for remote access are a connection between signal generator and PC via a LAN network
and the installation of the VNC client software on the PC and on the R&S SMA.

The VNC client software for setting up the connection is included in the Linux/Unix operating system per
default.

For Windows operating system, the free-of-charge software Ultr@VNC is provided on the R&S SMA
CD-ROM. VNC client programms for other operating systems are available free-of-charge on the
internet.

After the connection is established, the signal generator screen with the block diagram is displayed on
the external PC and the R&S SMA can be manually remote-accessed from the external PC. The
individual functions are operated using the mouse and keyboard. Specific instrument functions can be
executed using specific key combinations on the keyboard or a front panel key emulation that can be
operated with the mouse (see chapter 3, section "Legend of Front-Panel Controls").

Installation of the software Ultr@VNC and establishing the connection between external PC and signal
generator for Windows operating system is described in the following. Remote access via an external
controller with Linux/Unix operating system is performed accordingly.

Configuration for Remote Access via Ultr@VNC

The instrument is operated with the aid of the program Ultr@VNC. It is available as a free-of-charge
download on the internet for operating system Window XP (http://www.uvnc.com/download/index.html)
and on the R&S SMA CD-ROM.

Remote access of the signal generator is possible under the following conditions:

- The external PC with Linux/Unix or Windows operating system (Windows 95 or higher) is equipped
with a LAN interface which is configured for the network.

- The signal generator and PC are linked via a LAN.

- A user-specific password for the VNC connection is defined on the R&S SMA. The default
password is "instrument", it can be changed in the Environment-Security section of the Setup
menu.

- The Ultr@VNC Viewer software is installed on the external PC (or any other VNC client)
R&S SMA IP address and the user-specific password for the VNC connection are entered in the
VNC Viewer panel.

1400.0069.62 1.23 E-6


http://www.uvnc.com/download/index.html

Remote Access via an External Controller

R&S SMA

Install VNC Viewer and Establish VNC Connection on the Windows PC

NOTICE

Risk of unauthorized access!

After enabling the VNC connection, any user on the network who knows the
password and IP address of the signal generator can access this R&S SMA. Even
after cutting it, the connection is still enabled and the R&S SMA can be accessed any
time. To disable the connection, the VNC program on the R&S SMA must be
uninstalled or the VNC server service disabled.

To enhance security, also communication on the network via Ultr@VNC program
should be disabled in the firewall.

The Ultr@VNC program is available on the Internet as a free-of-charge download or on the R&S SMA
CD-ROM.

Following the instructions on the Internet, the program can be copied onto the external Windows PC.
Only the program component VNC Viewer is required.

Note:

1.

Install VNC Viewer program component on the PC.

2. Start VNC Viewer program component on the PC.

3. Enter IP address (or host name) of R&S SMA in input line VNC Server.
4.

Connection

R NCSever [152168.1.1
ur

[ hozt:dizplay or host:port |

=1

r— Quick Options
& AUTO [Auta zelect best zettings)

 ULTR& [»2Mbit/z) - Expernimental
LAk [ Thbitds] - Max Colors

& MEDIUM (> 128Kkit’s] - Max Colors

" MODEM (19 - 128Khit/s) - 256 Colors
 GLOwW [« 19kKEit/s] - 256 Calars, Fuzzy

[ View Only [~ Auto Scaling

Connect

Cancel |

Options. .. |

[~ Usze D5MPlugin IND Plugin detected. ..

j Config |

[ Prowy/Flepeater I

¥NC Authentication

ﬂnunu..
:
[x1]
&
b=
0
=R
H
x

Log On I

Cancel |

1400.0069.62

Initialize the connection by pressing the Connect button.
A message requesting the password appears.

1.24

The VNC Viewer program is included in the download for the installation of the Ultr@VNC program
on the signal generator if Full installation was selected in the Select Component panel. In this
case, the program ultr@vncviewer.exe can be copied to the Windows PC.
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R&S SMA Remote Access via an External Controller

5. Enter the VNC password defined in the Environment section of the Setup menu of R&S SMA
(default = "instrument"). The connection is established when the Log On button is pressed. .

After the connection is established, the current signal generator screen with the block diagram is
displayed and the R&S SMA can be manually remote-controlled from the external PC. The individual
functions are operated using the mouse and keyboard. Specific instrument functions can be
executed using specific key combinations on the keyboard (see table in Chapter 3, section "Legend
of Front-Panel Controls”). Direct control on the R&S SMA is possible while manual remote-control is
established, it can be performed alternately with the remote access.

Close Remote Access Connection via Ultr@VNC

The connection can be closed on the external PC by closing the VNC Viewer program.

Closing the connection does not disable it. It can be established again any time.
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2 Getting Started

Introduction - Getting Started

The main field of application of the R&S SMA is the generation of sine wave signals with very high
spectral purity. These signals are needed e.g. for adjacent channel or phase noise measurements.

In addition, the RF signal can be modulated with a wide variety of internal modulations waveforms, e.g.
sine waves, triangle/rectangular/trapeze signals, and noise. Several modulation signals can be
combined with variable weight.

The architecture of the R&S SMA and the signal flow are shown in a block diagram on the R&S SMA
user interface. In the diagram, signal processing is performed from left to right (left: modulation
generator, right: RF output). The clock synthesis option provides differential clock signals of high purity.
The block diagram in the figure below shows a fully equipped R&S SMA.

Freq Lewel

| 100000000000 = =] |-30.00 [dem |
| ALC-Auto Info

CLE SYT

Fig. 2-1 Block diagram of a fully equipped R&S SMA

The signal path is configured by installing a frequency option that comprises all required modules
including synthesizer, output section and attenuator (optional without attenuator). One of the following
options can be installed:

R&S SMA-B103 9 kHz to 3 GHz
R&S SMA-B106 9 kHz to 6 GHz
R&S SMA-B103L 9 kHz to 3 GHz / without attenuator
R&S SMA-B106L 9 kHz to 6 GHz / without attenuator

10.000 000 | MHz =

Note:
One of these options must be installed.

For more detailed information on options, refer to the R&S SMA data sheet (available on the R&S SMA
Homepage on the Internet; http://www.rohde-schwarz.com/product/sma100a).
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Description of Individual Diagram Blocks

R&S SMA

Description of Individual Diagram Blocks

Available Blocks

Block Function of block Status display in the block | Effect of TOGGLE ON/OFF| key

Mod Gen The internal modulation Status of modulation Switches the selected internal LF
signals are configured and generator. generator and/or noise source on or
activated. off.

LF-sweep is configured and Active sweep
activated.

Modulation The analog and digital Active modulations of block Switches the active modulation of
modulations are configured the block on or off. The modulations
and activated are activated in the respective

menus.

RF RF signal is configured and State of RF output. Switches the RF output on or off.

activated.

Activated sweeps/list mode.

Clock Synthesis

Configuration of differential
clock signal.

Frequency and state of
clock signal

Switches the generation of clock
signal on or off.

Mod Gen block

The internal modulation sources are configured in this block. Also, the LF sweep can be activated here.
Two internal LF generators (second is optional) are available as the internal source(s) for the analog
modulations AM, FM and PhiM. Different modulation shapes - sine, triangle, rectangle and noise - are
offered for the second LF generator. Bandwidth and level distribution can be selected for the noise
signal of the noise generator (optional).

The internal modulation signals are provided at the LF output at the front of the instrument. The LF
output signal and the modulations sources for the analog modulations AM, FM and PhiM can be
selected independently from each other.

A pulse generator (optional with extended features) provides single and double pulse modulation with
selectable pulse widths and periods.

The R&S SMA Signal Generator offers three different sweep types (frequency sweep, level sweep and
LF sweep) to be activated alternatively. Each type has 5 modes which differ with respect to the sweep
cycle mode (continuous, individual and step-by-step) and triggering mode (automatic, internal and
external). In the Mod Gen block, the LF sweep is configured. Frequency and Level sweep settings are
accessed via the RF block.

The status display in the block shows whether LF generator and/or a sweep are active.

Available modulation shapes are:

— sine

— triangle (optional)

square (optional)

trapeze (optional)

noise with selectable bandwidth and level distribution (optional)
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Modulation block

The internal and external analog modulations are configured and activated in this block. The
key switches the active modulation(s) on/off.

The internal modulation sources are configured in the Mod Gen block. The modulation inputs AM EXT,
FM/PhiM EXT and PULSE EXT at the rear of the instrument are provided for external amplitude,
frequency, phase and pulse modulation. AC or DC coupling for external feed is possible.

Modulation signals of up to three sources (two internal sources and one external source) can be
combined for AM/FM and PhiM modulation.

Available internal and external analog modulation modes are:

— Amplitude modulation (AM)

Frequency modulation (FM, optional)

Phase modulation (PhiM, optional)

— Pulse modulation (Pulse)

Chirp modulation (internal only)

In addition, external digital modulation signal can be used. The external signal for digital FM/PhiM
modulation is fed in via the AUX I/O interface.

— Digital Frequency modulation (optional)
— Digital Phase modulation (optional)

Note:
For modulation modes that can be simultaneously used, refer to the R&S SMA data sheet.

The status display in the block shows the active modulation(s).

RF block

RF

config... I

I~ ©n

In this block, the RF parameters and frequency/level sweep settings are set.

The active sweep is displayed in the block. The key switches the RF signal on and off.
When the signal is switched off, the switch before the RF output symbol is open.

RF settings include:

Frequency and reference frequency

Level settings; if required.

— NRP-Z Power Viewer using power sensors

Frequency and level sweep

List Mode settings. In this mode, extremely fast frequency and level settings can be made.

Note:
Numeric values for frequency and level are entered best and quickest with the aid of the and

LEVEL | keys.
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Clock Synthesis

Clock Synthesis ~ on |

[ 70.000 000000 [#iz=] confia..|

In this block, the clock synthesis is switched on or off and the frequency of the clock signal is set. For
instruments equipment with modules with order number 1400.2749.02 DC offset can be defined, in
addtition.

— The clock frequency is displayed in the block.

Info and Help System

The R&S SMA comprises a comprehensive info and help system. Context-sensitive help can be called
any time with the key. The help system indicates the currently selected parameter and offers
additional services such as cross references, index and contents. The content of the help system
corresponds to the operating manual of the R&S SMA.

Warning and conflict messages caused by incorrect operation as well as further information are
displayed in the Info line. A complete list of existing conflicts is displayed when the key is
pressed. Additional information on entries can be requested from the help system. The history function
permits display of all messages.

Detailed operating instructions and an overview of menus follow in Chapter " Manual Operation".

Menus and instrument functions are described in detail in Chapter "Instrument Functions".
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Example of Setup

A central element of the R&S SMA display is the block diagram that illustrates the signal flow. Each
block represents a section of signal generation. The main settings of a block are indicated in the block.
The interconnection of employed inputs and outputs is also shown. The user is thus always informed
about the connection of inputs and outputs in the signal flow and where they can be configured.

A window is opened for each menu where parameters can be set. All open menus are of equal priority
(not modal) and can be accessed any time.

The R&S SMA can be entirely operated from the front panel. Peripherals such as mouse or keyboard
can be connected but are not essential.

With the aid of the rotary knob, the user can navigate in the block diagram and the dialogs. The cursor
is moved line by line through the block diagram or dialog. Turning the button clockwise advances the
cursor.

The selected block can be activated or deactivated with the [ ON/OFF TOGGLE | key. Active blocks are
highlighted by a colored background.

Generation of an Amplitude-Modulated Signal

In the example, a simple AM-modulated signal is configured. Proceed as described below:
1. Activate default (preset) state.
2. Select and activate AM modulation.
3. Set frequency and level and activate RF signal.

Step 1: Activate default (preset) state

Freq| RF OFF | Level
.m [ 1.000 00000000 vz =] |-30.00 [eem -]
| ALC-futo In_fol

Set a defined instrument state by pressing the LF
PRESET| key.
Mod Gen Mod RF
canfig... I_ config... I_ config... I_/ RF
I~ on I~ on I~ on £
Clock Synthesis [ on EbK SvM
[ 10000000 [MHz x|  confia... | —Gr

Step 2: Select and activate AM modulation

Mod
config...

[~ on

Select the Mod block by turning the rotary knob.
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IMod
Freguency Mod...
Phase Mod...
Pulse Mod...
—
Press the rotary knob to open the menu where the
modulation can be selected (different modulation
modes are available depending on the options
installed).
The Amplitude Mod... menu is the first menu and
is highlighted per default.
] B
State Off
AM Saurce Int il
AM Depth | 30.0 |% |
= AM Source = INTernal
Source ILFGen 1 VI
Press the rotary knob to open the Amplitude LFGen1Freq | 10000 [ =]
Modulation menu. :
1 1

State Off |

AM Source Int -
M Depth | 0.0 |% ;||
AM Source = INTernal
Source Im
LFSen 1 Freg | 1.0000 | kHz |

ﬂ
T3
»

1"
L

1
3 e

5
<=

ﬂﬂﬂ
FEEE
&

@'.@

Select the AM Depth parameter by turning the
rotary knob, and then enter the desired AM depth
with the aid of the numeric keypad and the unit
keys.

State

AM Source Int &
AM Depth | 0.0 |% |
- AM Source = INTernal
) . . . Source Im
Finally, switch on AM modulation by selecting
. LFGenlFreq | 1.0000 [kHz |
State On and subsequently pressing the rotary
knob. ' '

To indicate the active state, the Mod block is displayed in blue. The RF Mod is not yet active, which
means that no RF signal is output.
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Set frequency and level and activate RF signal

@ |2
3 | o
N

a3

=
=
-3

EEEE
&

3

UE]E_]U
CEEE

I‘l‘ﬁ

Press the [FREQ] key to activate the editing mode
for frequency entry. The frequency entry field in
the header section of the display is highlighted.

Enter the frequency of the desired RF carrier
using the numeric keypad and terminate the entry
by pressing a unit key.

Freq | RF COFF |

1.000 000 000 00 | G+ ~|

LEVEL

a3

=~

HE

Dl‘l‘ﬁ

Enter the level of the desired RF carrier in the
same way after pressing the key.

Q331D
CEEE
EEEE

3

Lewvel

| -30.00| ¢em ~|

)

Y

ONIOFF
TOGGLE

Select the RF block by turning the rotary knob and
activate it by pressing the key.

Freq Level

| 1.000 00000000 |z =f  |-30.00 |¢sm <]

LF

Clock Syrthesis
| 10.000000 |MHz |

| ©n il_/KS‘rN
config. .. I 9

The AM modulation signal is now present at the RF output.
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Generation of a Frequency Modulated Signal with Noise

In the example, a FM modulated signal with noise is configured. This setting requires option
Multifunction Generator, R&S SMA-K24. Proceed as described below:

1. Activate default (preset) state.
2. Select FM modulation with internal noise signal and a deviation of 500 kHz.
3. Set frequency and level and activate RF signal.

Step 1: Activate default (preset) state

Freq| RF OFF | Level
.m [ 100000000000 [or= =] |-30.00 [emm <]
| ALC-Auto ln_fol

Set a defined instrument state by pressing the LF
key. T
Mod Gen Mod RF

config... I config... I config... I_/ RF

_I-On __I-On __I-On "@"

Clock Synthesis I on E>K 5vH

| 10.000000 |MHz =] config... |

Step 2: Select FM modulation with internal noise signal and a deviation of 500 kHz

Mod
config... I
[ on
Select the Mod block by turning the rotary knob.
Mod
Freguency Mod...
Phase Maod...
Pulse Mod...
Press the rotary knob to open the menu where the
modulation can be selected (different modulation
modes are available depending on the options
installed).
Mod
Amplitude Maod, ..
Phase Mod...
Pulse Mod...

Highlight Frequency Mod... by turning the rotary
knob.
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| 74
State Off
FM Saource Int -
Fr Mode I Mormal vI
FM Int Dewviation | 1.000 00 | kHz  =|

Press the rotary knob to open the Frequency
Modulation menu.

The internal source is the LF generator 1 by
default. This setting is not changed.

Adjust FM Offset |

FM Source = INTernal

I LFGen 1 vI

1.0000 | kHz =]

Source

LFSen 1 Freq |

v .

Select the FM Internal Source parameter by
turning the rotary knob. Press the button to open
the selection list. Select Noise by turning the
rotary knob and press it to activate the selected
item.

Gauss distribution and full bandwidth (10 MHz)
are the default settings for the noise signal. These
settings are not changed.

tEQUEMGCY MODULATION

State Off |
FM Source Int -

Frd Mode I Mormal vI
FM Int Dewviation | 1.000 00 | kHz |

Adjust FM Offset |

FM Source = INTernal

|Sc-ur-:e |Noise

|
Noise
I Gauss vI

™ on

Distribution

Bandwidth Lirnitation

tEQUEMGCY MODULATION

State Off |
FM Saurce Int -

Fr Mode I Mormal vl
FMInt Dewistion | s00] | kHz j'

Adjust FM Offset |

FM Source = INTernal

Select the FM Int Deviation parameter by turning || seurce [toise ~]
the rotary knob. Enter 500 with the numeric key Noise
pad and press the rotary knob. Distribution [Gauss |
Now the deviation is set to 500 kHz. Bandwidth Limitation I~ on
1 1

= b4
n State

FM Source Int -

Finally, switch on FM modulation by selecting
State On.

1400.0069.62
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FM Moclek I Marmal vl

FM Int Deviation | 5on.onono|kHz |

Adjust FM Offset |

FM Source = INTernal

Saource lm
MNoise
Distribution I Gauss vI

Bandwidth Lirnitation

I~ on
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R&S SMA

ESC
CLOSE

Close menu by pressing the key.

To indicate the active state, the Mod block is
displayed in blue. The RF is not yet active, which
means that no RF signal is output.

Set frequency and level and activate RF signal

w0
-
o
o
s

JBEE
EEE

E].ﬂ@
S Avea

Press the [FREQ] key to activate the editing mode
for frequency entry. The frequency entry field in
the header section of the display is highlighted.

Enter the frequency of the desired RF carrier
using the numeric keypad and terminate the entry
by pressing a unit key.

Freq |

RF OFF

1.000 000 000 00

GHz -

LEVEL

g
E

JBEE
FEEE
FEEE

|E6E

E].ﬂ@
S Avea

Enter a level of o dB for the RF carrier in the same
way after pressing the key.

Lewvel
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Example of Setup

The noise now modulates the RF carrier. The RF Mod is not yet active, which means that no RF signal

is output.

v .

Y

Select the RF block by turning the rotary knob
and activate it by pressing the key.

Freg

Lewel

| 1.000 000 000 00 | += ~|

| 000feer ~|

| ALC-Auto

i

LF

Mod Gen
config...

I~ on

Clock Synthesis

[ 10000000 [MHz =] config... ||—/'-@H

T on RLKSYN

The FM modulated RF signal with noise is now present at the RF output. The LF output is not yet
activated, i.e, the modulation signal is not output there.

The graph below shows the FM modulated signal with noise (upper blue trace) and the unmodulated

signal (lower greentrace).

®

*RBW 100 kHz
*VBW 20 kHz

0 dBm Att 25 dB SWT 10 ms

1 AP
VIEW

-100

Center 1 GHz 1 MHz/

Date: 13.DEC.2005 15:15:42
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3 Manual Operation

Introduction - Manual Operation

The Signal Generator R&S SMA can be operated intuitively either via the interactive block diagram or
via a menu tree. All menus are in the form of windows that can be operated in the same way. Rotary
knob, keys and softkeys, or alternatively a mouse, allow direct and therefore convenient access to
entries and settings. The clear-cut display shows the current signal generator state. Numerous help
functions support the user in signal configuration.

The following chapter describes manual operation of the signal generator. This includes a description of
screenshots, operation of menus and the block diagram and the setting of parameters.

Chapter 4 includes a detailed description of signal generator functions. Chapter 2 explains the operating
concept in general and includes a brief introduction to operation by a step-by-step description of the
configuration. Remote control of the instrument is described in chapters 5 and 6.

Operating Concept

The operating concept of the R&S SMA enables the user to make settings as intuitively as possible and
at the same time gives a permanent overview of characteristics of the generated signal and of the
current instrument state. Numerous on-line help functions support user settings.

The block diagram is the core of the operating concept.

The graphics display showing the current configuration and the signal flow in the form of a block
diagram is the core of the operating concept of the Signal Generator R&S SMA. The block diagram
gives an overview of signal configuration, and the graphical elements can be accessed for operation.
The desired element is selected by means of the rotary knob and the associated setting function is
called by clicking this button. Required menus are displayed on the block diagram which is displayed
again in the foreground whenever the key is pressed.

Permanent display of frequency and level of the RF output signal

The main characteristics of the RF signal, frequency and level, are permanently displayed in the header
section of the screen and can be directly set in the display fields after the | FREQ | or [ LEVEL key is
pressed. Status messages for the output signal are displayed in addition to frequency and level.

Freqg Lewel

1.000 000 000 00 cr= ~| | -30.00|em -]

Operation via the graphics interface

Menus are assigned to the specific function blocks in the block diagram. The function blocks represent
elements of signal generation, e.g. the Mod block which contains all menus required for modulation
signal configuration. In this block all modulations can be selected. Function blocks displayed with a blue
frame can be directly switched on and off by means of the key. In the example,
amplitude modulation can be activated in this way. The menus of the highlighted function blocks can be
called by clicking the rotary knob or by pressing the key.
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Operating Concept R&S SMA

Mo

; rod
config... I

I on Frequency Mod...
M Phase Mod...
Pulse Mod...

The signal flow between the function blocks and the employed inputs and outputs are also shown.
LF Pulse Trig

I

CLE SYM

e

7.000 000 MHz =

The menu tree can be opened and closed with the key. The menu tree is organized in the same
way as the directories under Windows. The function blocks correspond to the first directory level, the
menus to subdirectories.

HENU o

-

e - Mod Gen -

i~ LF Freg Sweep... -
= LF Qutput...

{ Pulse Gen...

- Mod

&- RF

-- Clock Synthesis -
4| B

Operation corresponds to the Linux concept

To offer the user a familiar environment, operation is very similar to operation of Linux user interfaces.
All menus and tables are made up of known elements, e.g. selection lists,

Source

Polarity

External Impedance

IBandwidth Limnitation ¥ on |

check boxes,

or entry fields. [ oot I oofx

A blue frame indicates that the selected item is active. In the highlighted element, entries can be made.

Most of the settings can be easily made with the rotary knob

Operation is possible via front-panel keys, an external keyboard and the mouse. Most of the settings
can be made with the rotary knob:

e Turning the rotary knob shifts the entry focus to the desired element.

¢ Clicking the rotary knob activates the selected entry field.
Depending on the parameter, the submenu is now called, the numeric value varied, the list entry
selected or the check box activated or deactivated.

e If a value is entered, the entry is stored by another click on the rotary knob and the editing mode is
exited.
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Clear settings with the aid of independent submenus

A separate menu is opened for each menu and submenu. The menus can be operated independently of
each other, i.e. none of the menus requires that settings in other menus be completed before it can be
closed. This ensures flexible operation at all times.

The keys are assigned simple functions

Most keys on the front panel of the R&S SMA directly perform a simple function. Since a great number
of settings can thus be made by a keystroke, operation is easy. For instance, the key closes
the active menu; with the key the RF output signal can be switched on or off.

An exception are keys that call a menu such as the key which opens the complete menu tree of
the R&S SMA, the key which opens the menus for general instrument settings or the [FILE], key
which opens the menu for file management.

Help functions support the user
Numerous help functions support the user in signal configuration.

Context-sensitive help for each parameter can be called with the key:

Index  Back Prewious Mext

Default Instrument Settings - Preset Key

The PRESET key calls up a defined instrument setup. Al
parameters and switching states are preset (also those of inactive
operating modes]). The default instrument settings provide a
reproducible initial basis for all other settings.

Remote-control command:
*RST
-
1| | |
Each help page is part of a comprehensive online help function which can be called by means of the
Content, Index, Back, Previous and Next links.

Messages indicate the current instrument state

A great variety of different messages such as status messages, error messages, warnings or
information are displayed in the header field of the screen. With the aid of the key, help pages
can be called for most of the messages. They provide background information on the message and
indicate operating steps that may be required. All messages are explained in the online help which can

be called with the key.

Freq| RF OFF | Level

[ 1.00000000000 [or= = |-30.00 [¢em -]
| ALC-Auta Infe|
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Display R&S SMA

Display

The display shows the current signal generator state and offers graphical elements for direct operation.
It is divided into two sections:

e The frequency and level display with info line indicates the main output signal parameters and
reports the current state with status, error and warning messages.

e The block diagram shows the instrument configuration, the signal characteristic as well as the
inputs and outputs used and permits interactive operation via graphics elements. Active menus and
info windows are displayed on top of the block diagram.

Lewvel

|-30.00 | & ~|

oo

Freqg
| 1.000 000 000 00 | o= -

| ALC-Auto
LF

Mod Gen Mod
config... config...
I~ on Con || W

Iv]

CLE SYMN
10.000 000 | MHz «

Frequency and Level Setting - Display

Frequency/level settings and a few status messages (see below) are displayed in the header field of the
screen. The display may vary depending on the instrument's operating mode:

- In the sweep mode, the current frequency or level of the output signal is displayed. The status
message ListMode is displayed in the info line.

- Inthe list mode, neither the current frequency nor level is displayed, the indication is dimmed.
- If user correction is active, the status message UCorr is displayed in the info line.

It should be noted that the signal at the RF output may differ from the indicated value by a set offset
(frequency or level) (see sections "RF Frequency" and "RF Level" in chapter 4.)

The display of the header section can be enlarged so that it completely covers the display by pressing
the key twice. The frequency, level and status information is indicated in extra large letters.

RF
OFF

f109.700 000 00

-30.00

Level

dBm

ALC-Auto
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Status Information and Messages - Display

The status information and messages are displayed in the header section of the screen. The messages
differ with respect to their importance (errors, warnings, info) and the time of their appearance (brief and
permanent messages). They require different treatment by the user. Further information on all
messages can be called in the info window (see section "Info Window - Display").

Chapter "Error Messages" includes an overview of all status information and messages as well as
instructions for error elimination.

Status Information

The status information gives the user an overview of the main operating states and settings of the R&S
SMA. The states are indicated for information only and do not necessitate any action by the user.
Status information is displayed between the frequency and level fields, at the left of the info line or in the
info line itself.

Freq| RF OFF | Lewvel

[1.00000000000 [ =] |-30.00 [¢er -]
| ALC-Auto Infie|

Messages

Messages indicate errors in the instrument. They are displayed in the info line in different colors
depending on their importance and display duration. Errors (e.g. no calibration data) are displayed in
red, information (e.g. file not found) and warnings in black. Warnings indicate less significant errors (e.g.
the instrument operates outside specified data).

Volatile messages

Volatile messages report automatic settings in the instrument (e.g. switching off of incompatible types of
modulation) or on illegal entries that are not accepted by the instrument (e.g. range violations). They are
displayed in the info line on a yellow background. They are displayed on top of status information or
permanent messages.

Volatile messages do not normally demand user actions and disappear automatically after a brief period
of time. They are stored in the history, however.

Remote-control command:
SYST:ERR? or :SYST:ERR:ALL?

Permanent messages

Permanent messages are displayed if an error occurs that impairs further instrument operation, e.g. a
hardware fault. The error signaled by a permanent message must be eliminated before correct
instrument operation can be ensured.

The message is displayed until the error is eliminated. It covers the status display in the info line. After
error elimination, the message automatically disappears and is also recorded in the history.

Remote-control command:
SYST:SERR?
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Info Window - Display

A few operating states and the current message are displayed in the info line (see also Chapter "Error
Messages").

The info window with a list of current permanent messages and a detailed description of each message
can be opened with the key.

The upper section of the info window contains a list of all current permanent messages in the order of
their occurrence, i.e. the most recent message is displayed first. In the lower section of the window,
additional information on the highlighted message is displayed.

A history of all messages that have occurred since instrument switch-on can be called with the History
button. The most recent message is displayed first.

| ALC-Auto infal Info line

Lew | SCP| | Text List of current messages with short message text.

Win  -221 Pepwalue greater than defined upp. ..

- Ho pending errors. Detailed description for highlighted message

Delete Delete all History History of all messages

The messages are color-coded according to their level. Device-specific messages are red, info and
remote control error are black. The level is also indicated in the Lev column (Err, Sys, Wrn or Info).
Column SCPI indicates the SCPI error code.

With the aid of the softkey buttons, error messages can be cleared and a history of all messages called.

Delete Clears the highlighted message.
Remote-control command: n.a.

Delete All Clears all messages.
Remote-control command: n.a.

History Calls the list of all messages that have occurred since instrument switch-on. The
most recent messages are displayed at the top of the list. When the button is
pressed again, the list of current messages is displayed.

Remote-control command:

SYST:ERR? oOr STAT:QUE?

(Each time a SYSTem:ERRor? or : STATus : QUEue? query is sent, the oldest entry
in the error queue is returned and at the same time cleared in the list).

1400.0069.62 3.6 E-6



R&S SMA Display

Block Diagram - Display

The block diagram shows provided options, signal configuration and the currently selected signal flow of
the generator with inputs and outputs used. Signal generation can be completely operated from the
block diagram. The highlighted function block can be directly switched on and off with the

key. Clicking the rotary knob (= Enter) opens the associated setting menu.

LF Pulse Trig

CLE ST
F.000000) MHz =

Function Blocks in the Block Diagram

Each block represents a function of signal generation. The function is indicated in the headline of the
block, e.g. Mod. In this block, the modulation signals are set, for instance.

In the check box E- the respective function can be quickly activated/
deactivated with the key. After activation, the block is displayed in
blue.

Status information is displayed below the check box. It is different for the different
blocks. In the Mod block, for instance, the selected modulation is indicated.

Clicking the rotary knob (front panel) or the config... button (mouse) opens the associated setting
menu.

Mod |
Amplitude Mod..,

Fhase Mod...
Fulse Mod...

Signal Flow and Input/Output Symbols in the Block Diagram

The input/output symbols in the block diagram show the currently used inputs and outputs of the signal
generator. Unused inputs and outputs are not shown. The lines indicate the signal flow.

Symbols and labels refer to the corresponding inputs and outputs on the front and rear panel of the
signal generator. The direction - input or output - is indicated by an arrow.

Example:

The symbols indicate the input for the external pulse signal on the instrument
rear panel.

PULSE EXT _

Ca
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Menu Structure - Display

The parameters are set in the menus. Menus are called either via the function blocks in the diagram or

by means of the key. The menus are displayed on top of the block diagram. The keyl
toggles between the active menus.

L] r

State off |

FM Source Int+Ext ;II
Int
FM Mode Ext

S =y
Ext Digital
FM Ext Deviation | 1.000 00 | kHz |

FM Sensitivity I 1000.00 Hzpervaolt
Adjust FM Offset |

FM Int Dewviation

Fr Ext Coupling AC -
Ext Irmpedance lm
FM Source = INTernal
Saource lm
LFGen 1 Freq | 1.0000 | kHz  »|

This section describes the menu structure. Menu operation is described in section "Menu Operation",
page 3.17, the setting of parameters in section "Setting Parameters", page 3.10 .

The menus are in Windows format. They differ in details depending on their function but they consist of
the same main elements.

1 b Menu header
The header line contains the name of the menu

(e.g. Frequency / Phase) and the button for closing

the menu. The button can be operated with the
mouse. For operation from the front panel, the

CLOSE| key can be used.

The remaining menu area is variable and comprises various fields for setting parameters.

Each of the setting fields is assigned a parameter name. The kind of setting varies depending on the
parameter to be set.

offset | s00.000|kHz j| Entry field
User ¥ariation A numeric value (e.g. frequency offset) or an

File Narne: alpha-numeric value (e.g. file name) can be
Level_List] | entered in this field.
FM Saource Int+Ext L" Selection field
Fr Mode i J - oo .

o e — = The = button indicates that a selection can be
FH Int Deviation made from a list. The fold-down selection list is

displayed below the selection field. Depending on
the number of entries, the full list or only part of it
is shown.

One entry at a time can be selected from the list.

If an item is not available for selection, it is printed
in grey and cannot be accessed.

1400.0069.62 3.8 E-6



R&S SMA

Display

Offset | 0500000 [MHz j|

User 1||.-'aa|ri.5|tiun- |
-Hz .
GHz

Yariation Active
Yariation Stepl 1.000 000

offset | s00.000]kHz j|

——User ‘u’ariatiun—|

Units

The unit of a parameter is displayed next to the
value. When the parameter is edited, the unit is
selected either from the list or by means of the
front-panel keys. When the entry is completed, the
unit can be changed. In this case the value
remains unchanged but is automatically adapted to
the new unit.

Adjustment
Adjustrnent Active -

Check-box field

If the check box is ticked, the associated
parameter setting is active (e.g. switched on).

| ALG ¢ UGOR |
—Automatic Level Control Settings —

State | auto |

Search Once |

User Correction Settings
State off |

User Cor. Data. .. I Maone

Edit User Cor. Data... |

Access denied

Some settings can only be made in a specific
configuration. If setting is not permitted with the
specific configuration selected, the respective item
is disabled and displayed in grey and the entry or
selection field or button cannot be accessed.

Moise
Distribution | Gauss |
Bandwidth Limitation [ on
Moise Level | -95.2 | dE%iHz _|

Menu area

Several fields of associated but separately set
parameters can be organized in a menu area.

The menu area is framed and labelled with the
function common to all parameters (e.g. Noise).

Learn List Mode Data |

Lizt Mode Data...

1400.0069.62

Buttons

The buttons either trigger a single action (e.g. Learn
List Mode Data), or call the next menu level (to be
identified by 3 dots, e.g. List Mode Data...).
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Setting Parameters

The R&S SMA offers several and sometimes alternative possibilities for setting parameters. Operation
is possible from the front panel, with the aid of a mouse and/or from a PC keyboard. Operation of the
R&S SMA with the aid of these control media is shown in the tables below.

Frequency and level are directly set in the header area of the display using the [FREQ| and [LEVEL keys.

Some of the keys trigger a direct action, e.g. the [RF ON/OFF Jkey switches the RF output on and off. An
overview of key functions can be found at the end of this chapter (see section "Legend of Front-Panel
Controls", page 3.26), a detailed description of key functions is given in chapter 4, "Instrument
Functions"

Most of the parameters are set in the menus. Menus can be opened from the function blocks of the
diagram either with the aid of the rotary knob (= Enter) on the front-panel or by a mouse click on the
Config... button.

An exception are the Setup and File menus. In the Setup menu, general settings are made which are
not directly concerned with signal generation, e.g. setting of the IEC/IEEE-bus address. In the File
menu, files and lists are managed. These menus can only be called with the [SETUP|and [FILE] keys.

Specific settings can also be made directly in the block diagram, e.g. activating a function block by
means of the [ TOGGLE ON/OFF | key. Changes affecting the signal flow are immediately visible in the
graphics display.

Calling a Menu - Setting Parameters

After instrument switch-on, the cursor is always on the first function block of the diagram (default
setting). It can be moved by means of the rotary knob or the arrow keys. Clicking the rotary knob opens
the menu associated with the function block. The key opens the complete menu tree.

With the aid of the appropriate keys and softkeys, the cursor can also be moved to the header area.
® The [FREQ] and [LEVEL|keys activate the frequency or level entry fields in the header area.
® The key toggles between the block diagram and the enlarged display of the header
section.
® The key toggles between the active menus.
® The key opens the complete menu tree, the [FILE] and [SETUP] keys the respective menus.
Menus can be closed with the key.
® The cursor can also be moved with the key. However, the function of this key depends on the
current cursor position:
— Parameter field (editing mode):
The editing mode is terminated and the previous value is restored (exception: value variations with
the rotary knob cannot be cancelled).
— Menu area:
The cursor is set to another menu area.
— Menu:
The menu is closed and the cursor changes to the next higher control level.
— Frequencyl/level field:
The cursor is set on the previously active menu or, if no menu was active, on the first function
block in the diagram.
— Function block in the diagram:
The cursor is set on the active first menu. If no menus are open, the current cursor position
remains unchanged.
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Function Front panel PC keyboard Mouse
Edits the frequency or level Press [FREQ or LEVE Press CTRL + F (frequency) Click the entry field and
in the entry fields of the key. or CTRL + L (level). enter value.
header area Enter value.
Enter value.
Activates the block Press DIAGRAM key. Press CTRL + D. Click the function block.
diagram
Activates the enlarged Press [DIAGRAM key twice. Press CTRL + D -
indication of the header
section
Calls the Setup or File Press |[SETUP,, [FILE| or Press CTRL + S (Setup), -
menu or the menu tree MENU| key. CTRL + F (File) or CTRL +

M (menu tree).

Selecting a Control Element - Setting Parameters

Control elements are always selected in the same way no matter whether a function block in the
diagram, a menu in the menu tree, a parameter in the menu or an entry in a list or table is concerned.

® Anelement is activated by means of the cursor. An active element is highlighted by a blue frame.

IFM Source

Int+Ext

M

Function

Front panel

PC keyboard

Mouse

Selects an element

Select element by means of
the rotary knob or the arrow
keys.

Select element by means of
the arrow keys.

Click element.

Switching Parameters On/Off - Setting Parameters

A parameter can be activated and deactivated using a button or a check box.

® The ENTER function of the different control media switches the highlighted element on or off
(toggle function). Colour and label of a button change, the check box is ticked or the tick is

removed.
State _7 State off |
|Adiustrnent Active Iv] |Adiustrnent Active I
Function Front panel PC keyboard Mouse
Switches on/off Press rotary knob, [ENTER Press Enter key. Click check box or button.
or TOGGLE ON OFF| key.
1400.0069.62 3.1 E-6
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Selecting and Exiting a Menu Area - Setting Parameters

Some menus are organized in areas. The cursor can be moved either only within an area or between
the higher-level menu areas. This applies to the File Select menus when files are saved or loaded.
When the menu is called, one of the menu areas is highlighted by a blue frame.

recent data sets

recent data sets

fearfsmaflists, lswfcopy of sma level S
fearfsmalfrofremote -
fuarismmaflists. [sw

N sma level
P FewnCalikhai
4| | B

Select Al Select Al
Manager... Manager...

Ararfsrmafdatafnormal

fuarismmaflists. [sw

- ClkSynCalData

€ Another menu area can be selected (highlighted) by means of the rotary knob or the arrow keys.
@ Clicking the rotary knob (= Enter) moves the cursor to the highlighted menu area. When the cursor
is placed on a lower-level area in the menu, the area is highlighted by a grey frame. The currently
selected item is printed on a blue background (in the example the selected directory).
The rotary knob and the arrow keys up/down move the cursor only within the grey-framed area.

recent data sets

Mrarfsrmafdatafnormal

frarfsrmafrc
N CAER LT ) )

data

| File
Select
Manager...

@ Clicking the rotary knob (= Enter) terminates the setting, i.e. selection of a file. The cursor is either
set on the next higher menu level or the menu is closed as in our example.

€ The left/right cursor keys first shift the entry focus within the menu range form left to right (or vice
versa); in the example, from the directory tree to the file list. Press again and the entry focus is
shifted up one menu level.

@ Clicking the rotary knob (= Enter) performs a setting.
In the example of the File Select menu, this is the display of the subdirectories if a directory is
marked and, if a file is marked, the selection of this file. After a file has been selected, the menu
closes automatically.

® The key moves the cursor to the next higher menu level.
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Function

Front panel

PC keyboard

Mouse

Selects a menu area

Select menu area using the
rotary knob or the arrow
keys. Press the rotary knob

or the ENTER key.

Rotary knob and arrow keys
up/down move the cursor
only within the selected
menu area.

Select menu area using the
arrow keys. Press the Enter
key.

The arrow keys up/down
move the cursor only within
the selected menu area.

(The menu area is selected
by selecting an entry.)

Exits a menu area

Press the key.

Rotary knob or arrow keys
move the cursor between
different menu areas.

Press the Enter key.

The arrow keys move the
cursor between different
menu areas.

(The menu area is exited by
setting the cursor on an item
outside the area).

Entering a Value - Setting Parameters

Numeric and alphanumeric values can be edited in the entry fields. In the overwrite editing mode is

used.

Numeric values can either be newly entered or the existing value can be varied. Incorrect entries are
cleared with the [BACK SPACE | key.

® Entering a new value:
A click on a numeric key activates the editing mode. The previous value is cleared and the new

value can be entered.

Dwell Time

10.000

me o]

Dwell Time

6] ms;l

€ Variation:

Clicking the rotary knob (= Enter) activates the editing mode. Set the cursor to the left of the
number to be changed using the left/right arrow keys. The value at the cursor position is varied. An
increase or decrease of the value depends on the cursor used (up/down) or on the direction of
rotation of the rotary knob.

10.000

| Dwell Time

me o]

| Dwell Time

10.0B0

me o]

Alphanumeric values can be newly entered (e.g. file name).

€ New entry:

The entry is started by clicking an alphanumeric key.

iFiIe MNarne:

File Mame:
i
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Function

Front panel

PC keyboard

Mouse

Enters a new value

Press an alphanumeric key.

Press a letter key or a
numeric key.

Edits a value

Click the rotary knob. Select the
desired numeric digit with the
rotary knob and mark it by
clicking the button. Change the
number using the keypad.

Press the Enter key. Select
the desired numeric digit
using the left/right arrow
keys. Enter new value using
the keyboard.

Click the desired position to
set the cursor. Change the
value using the keyboard.

Varies a value

Click the rotary knob. Select the
desired numeric digit with the
rotary knob and mark it by
clicking the button. Vary the
number using the rotary knob.

Press the Enter key. Select
the desired numeric digit
using the left/right arrow
keys. Vary the number using
the up/down arrow keys.

Selecting a Unit - Setting Parameters

The entry of a numeric value can be terminated by pressing a unit key on the front panel, selecting a
unit in the selection field next to the value or by clicking the rotary knob (= Enter). The unit is assigned
in different ways:

Terminating the value entry by selecting a unit in the units field

When the entry is terminated by selecting a unit in the units field next to the value, the selected unit is
assigned, e.g. sym/s (for list selection see next section).

| Dwell Tirmme

10.080

e o

| Dowell Timme

0.0100%0 | s

=

Terminating the value entry with Enter

If an entry is terminated by clicking the rotary knob (= Enter) or with the key, the unit displayed
in the entry field next to the value is assigned (in the example ksym/s).

|Dwe|lTime 10]| s j (el

— yields
|Dwe|lTime 10.000 [ms =]
Function Front panel PC keyboard Mouse

Assigns a unit

To terminate the entry, press
one of the keys

or

select unit in the field at the
right of the value (for list
selection see next section).

To terminate the entry press one of the
key combinations ALT + F9/ + F10/+
F11/+ F12

or

select unit in the field at the right of the
value (for list selection see next
section).

Select unit in the field at the
right of the value before
entering the value (for list
selection see next section).

Changes a
unit

After the value entry has
been terminated press a
key

or

select unit in the field at the
right of the value (for list
selection see next section).

After the value entry has been
terminated press one of the key
combinations

ALT + F9/+ F10/+ F11/+ F12

or

select unit in the field at the right of the
value (for list selection see next
section).

Select unit in the field at the
right of the value after the
value entry (for list selection
see next section).
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Selecting a Value from a List - Setting Parameters

The I button next to the value field indicates that a selection list is available.

® Clicking the rotary knob (= Enter) opens the list. Selection is made by choosing an entry (item is
highlighted) and confirmation with ENTER. If the list is longer than the displayed window, a scroll
bar is available

Adjust FM Offset |

Fr Ext Coupling

Maone
LFGen 1
LFGen 2

Ext Impedance Moise
LFGen 1+Moise

FM Source 5| FGen 2+Naise
|Source LFGen 1l L"

Function

Front panel

PC keyboard

Mouse

Opens the selection list

Press rotary knob or

key.

Press Enter key.

Click ﬂ button.

Selects an entry

Select entry using the rotary
knob or the up/down arrow
keys and confirm with the

rotary knob or the ENTER

key

or
press | ON/OFF TOGGLE

key several times until the
desired entry is displayed in
the selection field.

Select entry using the
up/down arrow keys and

confirm with the Enter key.

Double-click the desired
entry.

Scrolls

Shift the displayed list
section using the rotary
knob or the up/down arrow

Shift the displayed list
section using the up/down
arrow keys.

Press j orZI button in

the scroll bar until the
desired entry is displayed.

keys.

Terminating Entries - Setting Parameters

Variations by means of the rotary knob are immediately set, e.g. RF frequency variation.
All other parameter settings have to be confirmed by a pressing the rotary knob or one of the unit keys.

Some settings require additional confirmation with the Accept button. This is the case when it is useful
to first enter a few values and to confirm them together, e.g. when network settings are made. Settings
not yet confirmed by Accept are displayed in the menu on a yellow background. This indicates that the
currently displayed values do not represent the desired signal.

All settings of instrument functions that can be switched on and off are calculated and effective only
after this function has been switched on.
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This applies to most settings on the R&S SMA. An exception is, for instance, the frequency variation of
the reference oscillator, which is immediately set.

key

or

press key.

or

one of the key combinations
ALT + F9/+ F10/+ F11/+
F12.

Function Front panel PC keyboard Mouse
Accepts value immediately Vary the value using the rotary Vary the value with the -
knob or the up/down arrow keys. up/down arrow keys.
Confirms entries Press rotary knob or | ENTER Press Enter key Exit entry field.

Confirms entries in the
menus with the Accept
button.

Press Accept button.

Select Accept button with
the arrow keys and press
Enter.

Click Accept button.

Sets the entries in the
instrument

If the instrument function is
active, the new value is
immediately calculated and set.

If the instrument function is not
active, the new, confirmed value
is calculated and set only when
the function is switched on.

(see front panel)

(see front panel)

Restoring the Previous Value - Setting Parameters

Parameter variations with the rotary knob are immediately set and therefore not reversible.

Normally, values cannot be restored also in the case of mouse control because no explicit confirmation
is required in this case and entries are automatically confirmed when the entry or selection field is

exited.

In the case of front-panel control or operation from the keyboard, previous values can be restored as
long as the new value is not confirmed, i.e. the entry is not completed. This can be done with the

key.

Function

Front panel

PC keyboard

Mouse

Restores previous values

Press the key before
the entries are confirmed.

Press the Esc key before
the entries are confirmed.

1400.0069.62
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Menu Operation

Menu Operation

Menus are operated with the [CLOSE], [DIAGRAM| and [REARR| keys on the front panel.

¢ The key moves the cursor to the block diagram. All active menus are hidden. They are
still open and can be displayed again with the key. When pressed again the
key opens the enlarged indication of the header section.

® The key closes an active menu.

® The key rearranges all open menus that where shifted outside the display range with the

mouse.

® The key toggles between the active menus.

Note:

The key also closes the active menu if the cursor is at the highest menu level.

Function

Front panel

PC keyboard

Mouse

Displays the block
diagram in the foreground

Press the [DIAGRAM| key.

Press CTRL + D.

Click function block.

Displays the enlarged
indication of the header

Press the DIAGRAM| key

Press CTRL + D.

again.
section
Displays a menu in the Press the WINBAR| key. Press -
foreground CTRL +W
Closes an active menu Press the CLOSE]| key. Press CTRL + G. Click the IE button in the
menu bar.
Hides all menus Click the DIAGRAM  key. Press CTRL + D. -
Automatically arranges Click the REARR key. Press CTRL + A. -

displayed menus

The menus can be shifted
with the mouse as required.
The frequency and level
fields and the info line
cannot be covered,
however.
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Editors

The R&S SMA provides user-friendly editors for defining lists. Lists containing frequency and level value
pairs are used for the list mode and the user-defined level correction.

The lists are saved to files and may thus have any length. The file name of the lists and the directory to
which the files are saved are user-selectable. The file prefix is different for each list type and is
permanently assigned by the system (see section "File Management", page 3.22).

List Editor

The User Correction and List Mode menus provide the list editor for defining the frequency/level value
pairs. The associated buttons call up the list editor.

Edit User Cor. Data. .. Edit List Mode Data. .. I

® The selected list is displayed. If no list has been selected, a blank list of only one row is displayed.

FrequencyfHz Pow/dEm -
1 5 000.00 -40.00
2 50 000 000.00 -10.00
3 00 000.00 4.08
4 ﬂ
Gota Insert/Fill Row[s)l Save |
< |»]
I I

® The value pairs are entered in the Frequency/Hz and Power/dBm table columns. A blank row is
inserted at the end of the list.

® New rows can be inserted anywhere in the table by means of the Insert Row(s)... button.

# After the list has been edited, i.e. changed, it can be saved under its current name by means of the
Save button, or under a new name by means of the Save as... button. Only complete value pairs are
taken into consideration; rows containing an entry in only one column are ignored.

® An existing list can be edited in the insert or overwrite mode.

® Anew list can be created under a new name either by generating a blank file in the File Select
menu (see section "File Management", page 3.22) or by changing an existing list which will then be
saved under a new name.

1400.0069.62 3.18 E-6



R&S SMA

Editors

Function

Front panel

PC keyboard

Mouse

Call up editor.
The cursor marks the first

Use the rotary knob or the
cursor keys to mark the Edit

Mark the Edit xxx Data...
button in the individual menu

Click the Edit xxx Data...
button in the individual

row of the Frequency/Hz XXX I?ata... button in the and press the Enter key. menu.
column individual menu, click the
’ rotary knob or press the
ENTER key.
Enter value. Use the numeric keys to Use the numeric keys to -
enter the value and enter the value and
terminate the entry by terminate the entry by
pressing the unit key. pressing the Enter key.
Change column. Press the left/right cursor Press the left/right cursor Click cell.
keys. keys.
Change row. Use the rotary knob or the Use the up/down cursor Click cell.
up/down cursor keys to keys to mark the row.
mark the row.
Select row. Use the rotary knob or the Mark the GoTo button and Click cell.

The cursor moves to the
selected row.

cursor keys to mark the
GoTo button, click the rotary

knob or press the ENTER
key.

Enter the row index in the
entry field by means of the
numeric keys, click the
rotary knob or press the

key.

press the Enter key.

Use the numeric keys to
enter the row index and
terminate the entry by
pressing the Enter key.

Insert row.

A row is inserted above the
currently marked row.

If no row has been selected,
arow is inserted at the
beginning of the list.

Select the row above which
the new row is to be
inserted.

Use the rotary knob or the
cursor keys to mark the
Insert Row(s) button, click
the rotary knob or press the

key.

Select the row above which
the new row is to be
inserted.

Mark the Insert Row(s)
button and press the Enter
key.

Click the row above which
the new row is to be
inserted.

Click the Insert Row(s)
button.

Save list under a new
name.

Use the rotary knob or the
cursor keys to mark the
Save as.. button, click the
rotary knob or press the

key.

Enter the file name in the
File Select menu and select
the directory.

Mark the Save as.. button
and press the Enter key.

Enter the file name in the
File Select menu and select
the directory.

Double-click the Save as...
button.

Enter the file name in the
File Select menu and select
the directory.

Save list under the same
name.

Use the rotary knob or the
cursor keys to mark the
Save button, click the rotary

knob or press the ENTER
key.

Mark the Save button and
press the Enter key.

Double-click the Save
button.

Create new list.

Mark the List Mode Data or
User Correction Data
button, click the rotary knob

or press the ENTER  key.

Mark Create New List, click
the rotary knob or press the

key.

Enter the file name in the
File Select menu and select
the directory.

Mark the List Mode Data or
User Correction Data
button and press the

ENTER key.
Mark Create New List and
press the Enter key.

Enter the file name in the
File Select menu and select
the directory.

Double-click the List Mode
Data or User Correction
Data button.

Double-click Create New
List.

Enter the file name in the
File Select menu and select
the directory.
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Help System

The R&S SMA is equipped with a context-sensitive help function. A help page is available for each
parameter and can be called any time during instrument operation. The context-sensitive page which is
opened with the key is part of a comprehensive help system. It is possible to move from this
context-sensitive page to any page of the help system.

Note:
Compiled online help systems are also available for all functions of the R&S SMA on the CD-ROM
supplied with the instrument. This help program can be called on any controller with Internet
Explorer version V 4.0 and higher.

Index  Back Previous Mext

Default Instrument Settings - Preset Key

The PRESET key calls up a defined instrument setup. Al
parameters and switching states are preset (@lso those of inactive
operating modes]). The default instrument settings provide a
reproducible initial basis for all other settings.

Remate-coritrol command:

*RET -

1 | ]
The help function is provided with a navigation bar, i.e. other help pages can be called from the context-
sensitive page via the table of contents, the index, arrows for scrolling and page-internal links.
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Operation of context-sensitive help

Function Front panel PC keyboard Mouse

Open the help system Press | HELP | key. Press F1 key. -

The help page for the

respective parameter is

displayed.

Close the help system Press | HELP | key again. Press F1 key again. -

Activate the link Select link with rotary knob Select link using the arrow Click link.

The help system branches
to the linked page.

or arrow keys and activate
by clicking the rotary knob or

ENTER] key.

keys and activate with the
Enter key.

Page Up/down

Select Previous, Next or
Back in the help window
using the arrow keys and
activate by clicking the

rotary knob or the | ENTER

key.

Select Previous, Next or
Back in the help window
using the arrow keys and
activate with the Enter key.

Click Previous, Next or
Back.

Scroll Move indicated help window Move indicated help window Click the scroll bar and
area using the rotary knob area using the arrow keys move to the desired
and the arrow keys position.

Select an item in the table Select Content in the help Select Content in the help Click Content

of contents window using the arrow window using the arrow Click item
keys and activate by clicking keys left/right and activate ’

The help page of the item is the rotary knob or the with the Enter key.

displayed. key. . . Select the desired item
Se_lect the desired item using the arrow keys and
using the rotary knob or the activate with Enter.
arrow keys up/down and
activate by clicking the
rotary knob or the
key.

Select an index term Select Index in the help Select Index in the help Click Indext
window using the arrow window using the arrow Click item.

The help page of the term is
displayed.

keys and activate by clicking
the rotary knob or the

key.

Select the desired item
using the rotary knob or the
arrow keys up/down and
activate by clicking the
rotary knob or the
key.

keys left/right and activate
with the Enter key.

Select the desired item
using the arrow keys and
activate with Enter.
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File Management

The R&S SMA uses files to save all instrument data, i.e. system and user data. The user data includes
saved instrument settings and lists for the List mode and the user correction.

The files are stored on the CompactFIashTM Card of the instrument. The /var directory can be used to
save user-defined data; any subdirectory structure can be created on /var. Some default subdirectories
are predefined, but can be changed at any time.

The /opt directory is a protected and therefore unaccessable system directory. The files on this directory
contain data that must not be changed. Therefore, this directory should not be accessed, since
reconstruction of the system partition will lead to data loss. To prevent inadvertent deletion or
overwriting of system files, this directory is not specified in the file menus.

Files can be exchanged via a memory stick. The memory stick has to be connected to the USB
interface and accessed via the File menu.

The files are accessed in a File Select window in the individual menus. Depending on the data type, a

file can either be selected or it can be selected and saved:

— Instrument settings can be saved and loaded. In case of saveing, the current setting is saved to the
specified file.

— Lists, e.g. user correction lists, can be loaded. They can be generated either externally or internally.
For internal generation, a new list must be created in the File Select window which will then be
edited in the list editor of the individual menu.

User Cor. Data...

The files are differentiated according to their extensions; each type of file is assigned a specific file
content. The extension is usually of no consequence to the user since access to the files occurs in the
individual menus where only the relevant type of file is available.

A button in the individual menu calls up the selection of the Select/New and File Manager functions. .

New User Correction Data
File Manager..

After the Select/New selection, a File Select window for loading, saving or creating a file is displayed
(see the following section "File Select Menu", page 3.23).

After the File Manager selection, a menu for managing all files is displayed (see section "File
Manager", page 3.23).

The complete instrument settings are saved and loaded in the File menu which is called up by means
of the key (see chapter 4, section "Storing and Loading Instrument Data — File Key").
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File Select Menu

The File Select menu consists of several areas.

Select Operation I Recall vli

recent data sets

Select Operation I Sawve vli

recent data sets

frootfrarfsmaflists

Srootfvarfsraflists

=8 - =5 -
| - ClkSynCalData . B~ ClkSynCalData .
! [ FSynCalibData H- FaynCalibData
{1l evelr alhats x ‘I I L4 G, | enelicalfiata Y ‘I I 2
File Marme: LI Exclude Frequency [~ Exclude Lewvel I_LI
Save Save Save File Recall | Recall Recall File
Irnrn 1 Irmirn 2 Manager... Irnrn 1 Irnrn 2 Manager...

In the upper area, Recent Data Sets, the files last used are listed; a maximum of ten files is displayed.

The available drives and directories are displayed on the left side, the files of the selected directory on
the right side. The currently selected path is displayed above the windows. Only the relevant files
without file extensions are displayed. If the area is opened several times, the path last selected is
displayed.

When a file is saved or created, its name is user-selectable; the extension is assigned automatically
and cannot be entered. The file is saved to the selected path.

Operation is similar to the operation of menus with several areas (see section "Selecting and Exiting a
Menu Area - Setting Parameters", page 3.12): By using the rotary knob or cursor keys, the area is
marked; the entry focus is shifted to this area by clicking the rotary knob or using the Enter key. The
rotary knob and the up/down cursor keys will then navigate only within this area. By using the left/right
cursor keys, it is possible to switch between the directory tree and the file list. The subdirectories of the
selected directory will only be displayed after a short delay to allow quick navigation in the directory
tree. Pressing the ESC key again shifts the entry focus up one level. The button for saving or loading
the file can be selected and pressed. After the setting, e.g. after selecting the file, the menu will be
closed automatically.

€ Load file:

Mark file and load it by clicking the rotary knob or by pressing the Select button/softkey.

¢ Save file:
Enter file name in the File Name: field. Mark the directory to which the file is to be saved and then
click the save button/softkey.

® Create file:
Enter file name in the File Name: field. Mark the directory to which the file is to be saved and then
click the Create button/softkey. The created file is empty; it must be filled with the necessary values
in the individual editor.

File Manager

The File Manager allows general file management such as copying, shifting, renaming and deleting
files as well as generating new directories.

The File Manager can be called up in any menu to which files can be saved. Call-up is either at the
level of the small selection menu

MNew User Correction Data
File Manager...

User Cor. Data...
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or via the File Manager button in the File Select window.

File
Manager...

The File Manager can also be called up in the Save/Recall - Setup-Settings menu.

In the upper area, File Type, the File Manager allows the type file selection to be displayed. This can
be used to process either all files (all files (*:*) selection) or a specific selection of files (e.g. user
correction (*.ucor) selection). The table at the end of this section contains a list of the file types.

The available drives and directories are displayed on the left side, the files of the selected directory on
the right side. The currently selected path is displayed above the windows. If the area is opened several
times, the path last selected is displayed. Unlike the File Select window, the File Manager displays the
full file names including extensions.

The buttons trigger the associated actions such as copying, shifting or deleting the marked files. Plus, a
new directory can be created in the level below the marked directory.

Operation is similar to the operation of menus with several areas (see section "Selecting and Exiting a
Menu Area - Setting Parameters", page 3.12): By using the rotary knob or cursor keys, the area is
marked; the entry focus is shifted to this area by clicking the rotary knob or using the Enter key. The
rotary knob and up/down cursor keys will then navigate only within this area. By using the left/right
cursor keys, it is possible to switch between the directory tree and the file list. The subdirectories of the
selected directory will only be displayed after a short delay to allow quick navigation in the directory
tree. Pressing the key again shifts the entry focus up one level. The buttons/softkeys can be
selected and activated.

®  Shift file:
Mark file and then press the cut button/softkey. Mark the directory to which the file is to be shifted
and then click the Paste button/softkey. If the target directory already contains a file with the same
name, a confirmation query is displayed to confirm overwriting of this file.

® Copy file:
Mark file and then press the Copy button/softkey. Mark the directory to which the file is to be copied
and then click the Paste button/softkey. If the target directory already contains a file with the same
name, a confirmation query is displayed to confirm overwriting of this file.

® Rename file:
Mark file and then press the Rename button/softkey. An entry window for entering the new file name
opens. Enter the name and press the Enter key. If a file with the same name already exists, a
confirmation query is displayed to confirm overwriting of this file.

¢ Delete file:
Mark file and then press the Delete button/softkey. Prior to deletion, a confirmation query is
displayed which the user must confirm for this file to be deleted.

® Create new directory:
Mark drive or directory level where the new directory is to be created and then press the Create New
Directory button/softkey. An entry window for entering the directory name opens. Enter the name
and press the Enter key.

Table 3-1  List of file extensions for user files the R&S SMA assigns automatically

List type Contents File suffix
Instrument State Instrument settings *.savrcl
User Correction User-defined level correction values *.uco
List User-defined frequency/level value pairs * Isw
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Remote Access

The R&S SMA can be remote-accessed from an external PC. This allows convenient operation of the
Signal Generator from the desktop although the instrument is integrated in a rack somewhere else.

Remote access in contrast to remote control does not use remote-control commands but the regular
user interface displayed using separate software which is installed on the external PC. The instrument
can thus be manually operated from the PC as on the unit itself.

Preconditions for remote access are a connection between signal generator and PC via a LAN network
and the installation of the VNC client software on the PC and on the R&S SMA.

Establishing the connection and installation of the remote-control software on the external PC is
described in Chapter 1, section "Connecting the R&S SMA to a Network (LAN)".

After the connection is established, the current signal generator screen with the block diagram is
displayed and the R&S SMA can be remote-accessed from the external PC. The individual functions
are operated using the mouse and keyboard. Specific instrument functions can be executed using
specific key combinations on the keyboard. Front-panel keys which are not directly available on the
keyboard can be substituted by key combinations or by the front panel key emulation panel (see next
section).

When the connection is set up, direct control on the R&S SMA is possible while manual remote-control
is established, it can be performed alternately with the remote access.

For return to direct operation on the R&S SMA, the connection must be closed. After closing the
connection, it is still enabled and can be established again any time (see Chapter 1, section "Remote
Access via an External Controller")
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R&S SMA

Legend of Front-Panel Controls

The following table lists all key functions available on the front panel. Key combinations used on the PC
keyboard to trigger key functions on the instrument front panel are also described. Keyboard labels are
described in alphabetical order.

In addition, a front panel key emulation and an on-screen keyboard can be used for manual operation
by mouse only (see below).

Front-panel key

Key of PC keyboard

Function

Tab key (towards the right)
Shift + Tab (towards the left)

Sets the cursor with the rotary knob.

Enter Pressing the rotary knob confirms an entry; it has the
same function as the ENTER key.

|.

W Arrow keys Moves the cursor.

*1/dB(m) ALT + F12 Confirms entries in the base unit and values without a
unit.

Selects dBm for the RF level and dB for level offset and
level step width.

L ELH# RV Enters a period/decimal point.

Enters a special character.

+/- | Aoa - [ (shift+) a—z Enters the sign.

Switches between upper-case and lower-case letters.
0-9/a..z CTRL+ 0-9/a...z CTRL Enters the number/letter.

BACKSPACE Backspace Clears the last entry (number, sign or decimal point)

CLOSE CTRL+ G Closes an active menu.

DIAGRAM CTRL+D Sets the cursor on the block diagram and hides all
menus. Displays the enlarged indication of the header
section.

ENTER Enter Terminates an entry.

ESC ESC Selects the next higher menu/selection level. When the
editing mode is exited with ESC, the previous value is
restored.

FILE CTRL + S (storage under Activates the menu for storing instrument settings.

Windows)

FREQ CTRL+ F Activates the frequency entry.

G/n/dBuV ALT +F9 Selects the unit Giga/Nano, dBpV for the RF level and
dBu for the LF level.

HELP F1 Opens/closes context-sensitive help.

INFO CTRL +1 Opens/closes the info window.

kim [ pv ALT + F11 Selects the units Kilo/Milli and pV for RF levels.

LEVEL CTRL +L Activates the level entry.

LOCAL CTRL +Q Switches the instrument from remote control to manual
control.

M/u/ pVv ALT + F10 Selects the units Mega/Micro and pV for RF levels.

MENU CTRL+ M Calls the menu selection list.

MOD ON/OFF CTRL+ O Switches modulation on/off. MOD OFF is indicated in

the status line.
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Front-panel key Key of PC keyboard Function
ON/OFF TOGGLE CTRL+T Switches a block or parameter on/off.
Toggles between the different possibilities of setting a
selection parameter.
PRESET CTRL + P Restores a defined basic instrument setup.
REARR CTRL+A Arranges open menus automatically.
RF ON/OFF CTRL+R Switches the RF output signal on/off. RF OFF is
indicated in the status line.
SETUP CTRL+ E Opens the setup menu for general instrument settings.
Softkey 1 -8 CTRL + F1-F8 Triggers the function assigned to the softkey.
WINBAR CTRL +W Toggles between the active menus.

Front Panel Key Emulation

The R&S SMA provides a front panel key emulation to enable execution of the front panel key functions
by mouse e.g. for remote access. The emulation is called by a right mouse click. The front panel key
functions are executed by a mouse click on the associated button.

Freqg Diagram

Lewvel | Menu |

File | Rearr. |
RF OnfOff | WinBar |
Mod OnfOff | Help |

Preset
Lacal
Setup

Hardcopy

Info

i
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4 Instrument Functions

This chapter explains the functions of the signal generator and the options available in the setting
menus. The associated IEC/IEEE-bus command is specified for each parameter (where applicable).

The description begins with the general instrument settings which do not directly affect signal
generation. The majority of these settings can be accessed by means of front-panel key menus and not
by means of function block menus.

The signal generation functions are then described, beginning with the functions which affect the RF
signal (RF block) and the analog modulations (Mod block). The configuration of the modulation
generators (LF generators and pulse generator) and of the LF sweep is offered in the Mod Gen block.
The clock synthesis signal is set in the Clock Synthesis block.The general instrument settings include
various functions, such as:

— Setting a defined basic setup using the key
(section "Default Instrument Settings - Preset Key", page 4.3)
— Switching from remote control to manual control using the key
(section "Switching to Manual Control - Local Key", page 4.21)
— Configuring the generator and its interfaces in the Setup menu - e.g. setting the IEC/IEEE-bus
address, starting an adjustment, querying instrument data
(section "General Configuration of Instrument - Setup Key", page 4.4)
— Calling up the online help using the key
(section "Help System - Help Key", page 4.22)
— Querying messages using the key
(section "Messages - Info Key", page 4.22)
— Loading and storing complete instrument settings in the File menu
(section "Storing and Loading Instrument Data - File Key", page 4.23)

The RF signal is configured in the RF function block:
— CW mode
(section "Overview of RF Signal", page 4.29)
— LIST mode
(section "List Mode - List", page 4.77)
— Frequency and Level Sweep mode
(section "Sweep Mode", page 4.64)

The analog and external digital modulations are activated in the Mod function block:
— Amplitude Modulation

(section "Amplitude Modulation - AM", page 4.89)
— Frequency Modulation

(section "Frequency Modulation - FM", page 4.94)
— Phase Modulation

(section "Phase Modulation - PhiM", page 4.102)
— Pulse Modulation

(section "Pulse Modulation", page 4.110)
— Test signals for avionic systems

(section "VOR Modulation", page 4.119)
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(section "ILS-GS Modulation", page 4.126
(section "ILS-LOC Modulation, page 4.132
(section "Marker Beacon Modulation”, page 4.141
(section "ADF Modulation", page 4.145)

The internal LF generators, the LF frequency sweep and the pulse generator is configured in the Mod
Gen function block:

— LF Frequency Sweep
(section "LF Frequency Sweep Menu", page 4.148)
— LF Output
(section "LF Output Menu",page 4.154)
— The clock synthesis is configured in the Clock Synthesis function block:
— Clock Synthesis
(section "Clock Synthesis", page 4.164)
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General Instrument Settings

Overview of General Instrument Settings

The section "General Instrument Settings" describes the settings which do not directly affect signal
generation. Most of these settings can only be accessed by means of menus which are opened using
the front panel key.

The general instrument settings affect various functions, such as storing instrument settings using the
key or setting the IEC/IEEE-bus address in the menu of the key. The order in which the
descriptions are given corresponds to the layout of the keys on the front panel of the R&S SMA (from
top left to bottom right).

Default Instrument Settings - Preset Key

The key calls up a defined instrument setup. All parameters and switching states are preset
(also those of inactive operating modes). The default instrument settings provide a reproducible initial
basis for all other settings. However, functions that concern the integration of the instrument into a
measurement setup are not changed, e.g. IEC/IEEE bus address or reference oscillator source
settings.

Note:
Resetting the instrument to the factory state is possible in the Factory Preset - Setup Settings menu
of the menu

Remote-control command:
*RST

When the instrument is switched on, it is not the preset state that is active, but rather the instrument
state that was set before the instrument was switched off. An exeption is the state of the RF output. The
state of the RF output power-on state can be set to be always off in the EMF menu of the RF block.

User-defined instrument states can be stored and called up in the File menu.

The following table gives an overview of the presets for the most important generator settings. The
other presets can be found in the information accompanying the IEC/IEEE-bus commands (Chapter
"Remote Control Commands - Description").

The list below the table shows the settings that are not affected by the key.
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Table 4-1 Preset state - important generator settings

Setting Preset value
RF frequency 1 GHz
RF level RF output switched off
Offsets 0
Modulations Switched off
Uninterrupted level setting Switch off; level attenuator mode: AUTO
Internal level control Level ALC: AUTO
User correction Level Ucor: OFF
LF output Switched off
Sweep Switched off
LIST mode Switched off

Settings that are not affected by the key
- Reference frequency settings (Ref Oscillator menu)
- Power on settings (Level/EMF menu)
- Network settings (Setup menu)
- |IEC/IEEE-bus address (Setup menu)
- *IDN? identification (Setup menu)
- Password and settings protected by passwords (Setup menu)
- Start/Stop Gui Update (Setup menu)
- Display settings (Setup menu).

General Configuration of Instrument - Setup Key

The key opens the Setup menu. The Setup menu is divided into several sections.
The System section is used to set general instrument parameters.

The Test section is used to perform function tests.

— The Environment section is used to configure the controller interfaces.

The Remote section is used to configure the remote control interfaces.

The Protection is used to set the protection level for service functions.

— The Settings section contains the Save/Recall menu.

Most submenus of this key can be accessed only via the key or the menu tree ( key),
with the following exceptions:

- The Reference Oscillator submenu can also be called up in the RF block and is therefore
described in the section on this block (see section "RF Reference Frequency - Reference
Oscillator", page 4.38).

- The Save/Recall submenu can also be called up with the key and is therefore described in
the section on this key (see section "Storing and Loading Instrument Data - File Key", page 4.23).
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Henu [
=- Setup _.I

System

i Reference Osdillator. .

Internal Adjustments..
Hardware Config...
Start/Stop Gui Update..
Software/Options..
Install SW-Option..
Update...
- Tes!
Test Point..
Check Front Panel...
- Envireniment -
Date | Time..
MNetwork Settings...
Display Settings...
Keybpard Settings...
-Remote
GPIB...
Ethernet..
Usg..
-~ — Protection -

Protection...

Security... Lo

- Setlings -
Save/Recall... -

Internal Adjustments - Setup-System

The R&S SMA Signal Generator is extremely accurate thanks to the integrated procedures for
adjustments.

All internal adjustments for which no external measuring equipment is needed can be started in the
Internal Adjustments... menu. The adjustments with external measuring equipment are described in
the Service Manual (on CD ROM, supplied with the instrument).

Adjustment is recommended if the temperature range in which the instrument is operated changes, or
prior to all applications which require maximum level and frequency accuracy.

During adjustment a bar indicates the status of progress. If an error occurs, adjustment is terminated
and an error message is output in the info line.

Note
Make sure that the instrument is warm before performing adjustments. The warm-up time is
30 minutes.

The Internal Adjustments menu is opened up using the [SETUP] or [MENU| key under System.

Internal Adjustients

| Adiust Al =

Adjust Synthesis [ FM { PhiM |

Level

Adjist el |

Use ext Level Correction Data ¥ on

AdiustLFGenModGen |“

Adjust Clack Synthesis | :J
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Adjust All

Adjust Synthesis / FM /
PhiM

Adjust Level

Use ext. Level Correction
Data

Adjust LF Gen/Mod Gen

Adjust Clock Synthesis

1400.0075.32

Starts all internal adjustments for which no external measuring
equipment is needed. The adjustments with external measuring
equipment are described in the Service Manual (supplied).
Remote-control command:

CAL:ALL?

Performs all adjustments which affect the frequency. This includes
adjustment of option R&S SMA-B20, FM/PhiM Modulator, option
R&S SMA-B22, Enhanced Phase Noise Performance and FM/PhiM
Modulator, and option R&S SMA-B106/106L, Frequency Extension 6
GHz with/without attenuator.

Remote-control command:
CAL:FREQ:MEAS?

Performs level adjustment in the mixer range. The aquired correction
values are only used with FM/PhiM or Pulse modulation.

Notice:

When option R&S SMA-B103L or R&S SMA-B106L is installed, a level
of approximately 12 dBm is preset at the RF output connector during
level adjustment.

Remote-control command:
CAL:LEV:MEAS?

Switch on or off use of external level correction data (see service
manual, chapter 2, "Adjustment"). This switch can be used in case of
corrupt external level correction data.

Remote-control command:
CAL:LEV:STAT ON

Performs all adjustments which affect the internal modulation
generator.

Remote-control command:
CAL:LFO:MEAS?

Performs all adjustments which affect the clock synthesis.

Remote-control command:
CAL:CSYN:MEAS
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Hardware Config... - Setup-System

In the Hardware Config... menu, the installed assemblies together with their variants and revision
states can be displayed for servicing purposes. The Hardware Config menu is opened using the
[SETUP] or [MENU] key under System.

Hardare CanFig.

Counter

|Dperat'|on Time [ h 28 |

Power On Count 13

Common Assembly

Assembly | Part Number | More,., =
SMALDOA 1400.0000k02 |-— (Revisio..
Motherboard |1400.0417.02 |DG.Dl (Revis..
IfBoard 1400.0530.02 | 01.00 (Rewis..
COM-FPGA | 07.02.00 (Re... |i¥]
RF Assembly

Assembly Part Number | Mare... | =
55yn 1141 .4220.02 | 01.01 (Rewis..
Synkx 1142.0270.02 [ D1.01 (Rewis..
CwOpb 1400.1707.06 | 0742 (Revis..
SANGC 14003400.06 | 05.05 (Revis.. li

Section Counter in the upper part of the menu shows the Operation Hours and the number of power-
on (Power On Counter).

Remote-control command:
DIAG:INFO:0TIM? Response: "37"

DIAG:INFO:POC? Response: "14T7"

A table below lists the installed assembilies. It is divided into the sections Common Assembly and RF
Assembly.

Assembly Assembly name

Part Number Part Number of assembly

More... Opens a dialog with additional information on serial number, revision and slot of
assembly and used bus by assembly (serial bus or PCI bus).

Remote-control command (see chapter 'Remote control Commands' for parameter name for modules):
DIAG:BGIN? "MBRD" Response: "MBRD 1234.5678.02 1.5.3 100023"
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Gui Update... - Setup-System

In the Start/Stop Gui Update... menu the update of the displayed parameters can be switched off in
order to increase speed for certain settings.

Note:
It is especially recommended to switch off the GUI update for optimum sweep performance with
short dwell times and for fast settling times.

The indicated values are not updated and may therefore differ from the internally used values.

Gui Update is

Flease, be aware:

1" Gui Update is OFF", the values of
displayed parameters could differ

from their internal, used values.

This mode is mainly provided to support
unjittered signal output,

f.e. infast sweep or list mode.

Changesin remate state changes the value of
"Gui Update is" to ON.

Remote-control command:
SYST:DISP:UPD OFF
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Software / Options... - Setup-System

The Software / Options... menu shows the firmware version of the instrument software as well as all
installed hardware and software options.

Note:
Software options purchased at a later stage can be activated with a key code. The activation code is
supplied with the software option. How to install options is described in Chapter 4 of the Service
Manual (on CD ROM supplied with the instrument). The installation of hardware options purchased
at a later stage is also described in Chapter 4 of the Service Manual (supplied with the instrument).
Most hardware options need to be installed at an authorized Rohde & Schwarz service shop.

The Software / Options menu is opened using the [SETUP] or [MENU]| key under System.

Saftiare / Opbions EIEd
Firmware

Package Maore:..

SMATLDOA FW 2.05.68.04 beta (Releas..

R&S COMPASS |2.2.2.3 (Release)
Bios Version LPCA+-Bios-V0.30-GP-04..

Hardware Options

Option More... e
SMAE22 Low Phase Noise and F. j
SMA-B29 Clack synthesis

SMA-EED Removable Mass Stora.. | =]

Software Options (Internal)

Option ‘Maore... il
SMAKO Demo Option (Designat..
SMA-K 23 Pulse Generator (Desig..
SMAK24 Mo aton Generatar . |-l

Remote-control commands:

*OPT?

Response:

"SMA-B106, SMA-B20, SMA-B29, SMA-K23, SMA-K24, ...."

*TDN?
Response:
"Rohde&Schwarz, SMA100A,1400.0000k02/342988,2.02.0.0 (Release)"

The Firmware section of the menu shows the firmware version and the version of the software
platform.

Note:
Your R&S SMA is delivered with the latest firmware version available. Firmware updates as well as
the Release Notes describing the improvements and modifications are provided on the Internet at
the download site of the Rohde & Schwarz SMA home page (www.rohde-
schwarz.com/product/sma100a). This home page always offers the latest information on your signal
generator, e.g. also on changes of the firmware update procedure.
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The tables in the sections Hardware and Software list the installed hardware and software options.

Option Short name of option

More... Opens a dialog with additional information, e.g. on designation, license
number, and expiration date of option

For regular options, Permanent is indicated in this column.

Some options are available as trial versions. This column shows their
expiration date. After this date, the option is no longer available on the
instrument.

Section Loaded Modules is provided for service purposes. It lists all loaded software modules with
their versions and offers a short description of each module.

Install SW-Option... - Setup-System

Newly purchased software options are enabled in the Install SW-Options... menu.. They are ready to
operate after they are enabled by means of a key code supplied with the option.

Inztall SW-Option

Option Key

Only if the R&S SMA Signal Generator is equipped with an older firmware version, a firmware update
prior to enabling the software option may be required. The information on the valid firmware versions for
the purchased software option is provided together with the option. The firmware update is described in
the service manual instrument, chapter 4 (on CD ROM, supplied with the instrument).

Update... - Setup-System

After a firmware update it is occasionally required to also update the PCI-FPGA. This is enable in the
Update... menu".

At the first start of the new firmware a message appears during the boot process if a PCI-FPGA update
is required, also. A PCI-FPGA update is by pressing the PCI-FPGA button.

NOTICE Risk of instrument impairment!

To avoid impairment of instrument functions, the update of the PCI-FPGA must not be
cancelled and the instrument must not be switched off during this update.

PCI-FPGA l
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Test Point... - Setup-Test

The Test Point... menu provides access to the test points available in the instrument. When activated,
the voltage of the selected test point is measured and displayed. A detailed description of the test points
can be found in Chapter 3 of the Service Manual (supplied with the instrument).

The Test Point... menu is opened using the [SETUP| or [MENU| key under System.

(Test Point

|5tatE off I

Select Test Paint |

DIAG_CWOP_GND

State Test Point Activates the measurement of the voltage at the selected test point.

Remote-control command:
DIAG1:MEAS:POIN? 'DIAG NO DP'
Response: 2

Select Test Point Calls the submenu for selecting the test point. The currently selected
key is shown next to the key.

DIAG_CWOP_TEMP_OP3
DIAG_CWOP_PSVSR
DIAG_CWOP_MSVSR
DIAG_CWOP_PAVER
DIAG_CWOP_PLOVSR

-

| AT TAANTYD RACITY AR D

. File
Sel
e | Manmmtﬁ[

Remote-control commands:

DIAGl:POIN:CAT? (Command lists all test points)
DIAG1:POIN? ' DIAG_CWOP_P5V5R '

(With remote control, voltage measurement starts as
soon as the test point is selected).

Voltage Test Point Displays the measured voltage measurement at the selected test
point.

Remote-control command:
DIAGL:MEAS:POIN? 'DIAG CWOP P5VSR'
Response: 2
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Check Front Panel - Setup-Test

The Check Front Panel menu.. is used to check whether the front panel keys are working correctly.
The menu displays all the front panel keys arranged in the same way as on the front panel. The
respective function is executed by pressing the associated key.

Chisck Front Panel: Plesss kit all keys EE
Rollr.
Local Rall click |Esc |
Setup Up | Toagle
Info Left Right | Diagr
Help Down Menu
Freq Level 7 8 ] Gin
RE Mad 4 5 & M
Reairr. File 1 2 3 ejm
WinBar | Back 0 - 2

Security - Setup-Environment

The Security... menu provides access to the passwords and mass storage security settings. It is
opened using the [SETUP| or [MENU| key under Environment.

The menu is divided into the password sections and the security settings section. In the password
section the passwords for securing a controlled access to the instrument are defined and changed. In
the security section the remote interfaces are enabled and disabled.

A change of passwords for the operating system and security password requires the entry of the old
and new password and the conformation of the new password. All settings are only accepted after the
Accept button is pressed.

Securaty [k

Change User Password—————————— *|

|UserName Iwm |

0Old Password I

New Password l

Canfirm Passwaord |

Change Password |

Change WNC Password

New Password |

Confirm Password I

Change Password |

Change Security Password
Old Password I

New Password |

Confirm Password |

Change Passward |
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Accept - Security Settings

User Name

Old password - User

New Password - User

Confirm New Password -
User

New Password - VNC

Confirm New Password -

VNC

Old password - Security

New Password - Security

1400.0075.32

Accepts a new entry or selection and changes the settings
accordingly.
Remote-control command: n.a.

Indicates the user name used for access to the operating system
Linux.

Remote-control commands: n.a.

Enters the currently used password. Default is "root".

Remote-control commands: n.a.

Enters the new password.

Remote-control commands: n.a.

Enters the new password for conformation.

The new password is only valid after the Change Password button is
pressed.

Remote-control commands: n.a.

Enters the new password. The VNC password is required for remote
access to the instrument via Ultr@VNC (see chapter 1).
The default password is "instrument".

Remote-control commands: n.a.

Enters the new password for conformation.

The new password is only valid after the Change Password button is
pressed.

Remote-control commands: n.a.

Enters the currently used password. Default is '123456'.

The security password is required when changing the status of the
USB and LAN interface.

Remote-control commands: n.a.

Enters the new password. Only numerics are permitted.

Remote-control commands: n.a.
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Confirm New Password - Enters the new password for conformation.

Security The new password is only valid after the Change Password button is
pressed.

Remote-control commands: n.a.

USB Device - Security Enables/disables the USB interfaces. Any device connected to the
USB interface is not recognized by the instrument when the interface
is disabled.

The setting requires the entry of the security password and is only
accepted after the Accept button is pressed.

Remote-control commands: n.a.

LAN Connection - Security Enables/disables the LAN interfaces. Any device connected to the
LAN interface is not recognized by the instrument when the interface
is disabled.

The setting requires the entry of the security password and is only
accepted after the Accept button is pressed.

Remote-control commands: n.a.

Security Password Enters the security password that is required to enable or disabled the
LAN or USB interface. Default is '"123456'".

All settings are only accepted after the Accept button is pressed.

Remote-control commands: n.a.

Date and Time - Setup-Environment

The Date/Time... menu provides access to the system time and date settings. It is opened using the
[SETUP] or [MENU]| key under Environment. The time is used on the internal controller.

Tiate / Tine Iolx]
l|zate [D MMyyyYy] 1403 2008

|
‘ Time hh:mm:ss] 116:56:1?

|

Date Enters the date in the format day.month.year.

Remote-control command: SYST:DATE 2007,06,30

Time Enters the time in the format hour.minute.second.

Remote-control command: SYST:TIME 23,59,59
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Network Settings - Setup-Environment

The Network Settings... menu provides access to the network settings. It is opened using the
or key under Environment. The R&S SMA is equipped with a network interface and can be
connected to an Ethernet LAN (local area network). How to connect the signal generator to the network
is described in Chapter 1.

NOTICE Risk of impairment of network!

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

Gel System Setiings

Common Settings

Hostname lrf.';rna] (LI RE
Accept |
MAC Address  [00 2033 5h 1453
— IPAddress——————————]
Mode IAuto (DHCP) 'I

Accept |

DNS Server Settings

DNS Server Address Mode IAuto 'I
Accept |

The menu is divided into the sections Common Settings where the general network environment is
defined, IP Address section where the specific identification of the computer in the network is defined,
and DNS Server Settings where the DNS server is entered.

New entries are only accepted after the Accept button is pressed.

Accept - Network Settings  Accepts a new entry or selection and changes the settings
accordingly.

Remote-control command:
SYST:COMM:NETW:DNS:SET
SYST:COMM:NETW:COMM: SET
SYST:COMM:NETW:IPAD:SET

The indications of the menu menu are only updated after pressing the Get System Settings button.
Get System Settings Retrieves the current system settings of the instrument.

The indications in the network menu are only updated after pressing
this button.

Remote-control command: SYST:COMM:NETW:GET
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Hostname

MAC Address

Mode
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Enters the individual computer name of the R&S SMA.

Note:
The computer name can only be changed after protection level 1 is
deactivated (see section "Protection - Setup-Protection”)

A new entry is only accepted and the hostname changed after the
Accept button is pressed.

A predefined name is indicated and can be used for network
connections.

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

Remote-control command:
SYST:COMM:NETW:HOST RSSMA100A123456

Indicates the MAC address of the network adapter.

Remote-control command:
SYST:COMM:NETW: MAC?

Selects if the IP address is assigned automatically or manually or if a
Peer to Peer connection is used.

The selection is only accepted after the Accept button is pressed.

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

Auto (DHCP)  The IP address is assigned automatically.

The network used must support automatic
assignment of IP address (DHCP) in order to use
this function.

Remote-control command:
SYST:COMM:NETW: IPAD:MODE AUTO

Static The IP address is assigned manually.

Remote-control command:
SYST:COMM:NETW: IPAD:MODE STAT

Peer-to-Peer A Peer to Peer connection is used.

Remote-control command:
SYST:COMM:NETW: IPAD:MODE P2P

4.16 E-5



R&S SMA

General Instrument Settings

IP Address

Subnet Mask

Def Gateway
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Only for Static and Peer to Peer mode.
Enters the IP address manually.

The new entry is only accepted and the IP address changed after the
Accept button is pressed.

In case of manual input of IP address we recommend that connection
of the instrument to the network be coordinated with the network
administrator. Connection errors may affect the entire network.

Remote-control command:
SYST:COMM:NETW:IPAD 7.8.9.10

Only for Static and Peer to Peer mode.
Enters the Subnet mask.

This number is used together with the IP address to identify the
network segment the instrument is in.

The new entry is only accepted and the subnet mask changed after
the Accept button is pressed.

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

Remote-control command:
SYST:COMM:NETW: IPAD: SUBN:MASK 255.255.255.0

Only for Static mode.
Enters the IP address of the default gateway.

The new entry is only accepted and the default gateway changed after
the Accept button is pressed.

This address identifies the router on the same network as the
instrument that is used to forward traffic to destinations beyond the
local network.

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

Remote-control command:
SYST:COMM: IPAD:NETW:GAT 456
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DNS Server Address Mode Selects if the DNS server address is assigned automatically or

Preferred DNS Server

Alternate DNS Server

1400.0075.32

manually.
The selection is only accepted after the Accept button is pressed.

In case of manual input of DNS server address we recommend that
connection of the instrument to the network be coordinated with the
network administrator. Connection errors may affect the entire
network.

Auto (DHCP)  The DNS server address is assigned automatically.

The network used must support automatic
assignment of address (DHCP) in order to use this
function.

Remote-control command:
SYST:COMM:NETW:DNS :MODE AUTO

Static The DNS server address is assigned manually.

Remote-control command:
SYST:COMM:NETW:DNS:MODE STAT

Only for Static mode.
Enters the preferred DNS server address manually.

The new entry is only accepted and the preferred DNS server address
changed after the Accept button is pressed.

Remote-control command:
SYST:COMM:NETW:DNS:PREF 7.8.9.10

Only for Static mode.
Enters the alternate DNS server address manually.

This server is used if the DNS server specified in Preferred DNS
Server is unreachable.

The new entry is only accepted and the alternate DNS server address
changed after the Accept button is pressed.

Remote-control command:
SYST:COMM:NETW:DNS:ALT 7.8.9.10
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Display Settings - Setup-Environment

The Display Settings... menu provides access to the settings for the display. It is opened using the
[SETUP] or [MENU] key under Environment.

board Settirgs ]
isplay Settings
Screen Saver [V Adtive |

Wait time [ro [ min =]

-

Screen Saver Activates/deactivates the screen saver of the instrument display. If
activated, the display lamp is shut off when no entries via front panel,
external mouse or external keyboard are made for a period of time
(Wait Time). The screen saver prolongs the life time of the display
lamp.

This mode is recommended for preserving the display especially if the
instrument is exclusively operated via remote control.

Remote-control command:
DISP:PSAV:STAT ON

Wait Time Enters the idle time that must elapse before the display lamp is shut

off when no entries are made.

Remote-control command:: DISP:PSAV:HOLD 10

Remote Channel Settings - Setup-Remote

The Remote GPIB/Ethernet... menu provides access to the GPIB and Ethernet settings. The Remote
GPIB... menu is opened using the [SETUP| or [MENU| key under Remote.

GPIB channel address | 28

|Language SCPI :!

YDN? Identificatl 2 =5 . H
Aeroflex203x4x .

Instrument HPBGA3AM4E

HPEGG 24 /63A
IRuIllieE.Sch'.-.-nr;'.SMAlEIEIA_HEID 0 pacalz102

Visa Resource Strings

TCPIP | TcPIP1011310234 INSTR

USE | USB:OxAAD 72100353 INSTR

GPIB channel address Sets the IEC/IEEE-bus address of the instrument.

Remote-control command:
SYST:COMM:GPIB:ADDR 28

1400.0075.32 4.19 E-5



General Instrument Settings R&S SMA

Language Selects the remote control command set.

The R&S SMA can also be remote controlled via the command set of
several other generators, e.g. HP8662 generator, (see Application
Notes on the user documentation CD-ROM (included in delivery)).

Remote-control command:
SYST:LANG "HP8662"

*IDN? Identification Selects if the instruments identifies itself as R&S SMA or otherwise,
e.g. HP8662, when queried with common command *IDN?.

If a language other than SCPI is selected, the identification string for
the selected generator is preset.

In addition, a user defined identification string can be entered, e.g. to
provide individual identification for each generator, e.g.
'MY_R&S_SMAT".

The R&S SMA can also be remote controlled via the command set of
several other generators, e.g. HP8662 generator, (see Application
Notes on the user documentation CD-ROM (included in delivery)).

Remote-control command:
SYST:IDEN USER
SYST:IRES 'MY R&S SMALl'

Visa Resource String Indicates the visa resource string. This string is used for remote
control of the instrument. A separate string is provided for remote
control via the LAN and the USB interface

Remote-control commands:
SYST:COMM:NETW:RES?

Response: TCPIP::192.1.2.3::INSTR
SYST:COMM:USB:RES?
Response: USB::72::000000::INSTR

Protection - Setup-Protection

The Protection menu provides access to the unlocking of protected service functions (authorized
personnel of R&S Service Departments only). To deactivate the protection, the correct password has to
be entered. After the instrument has been switched on, the protection levels 1 to 5 are automatically
activated.

Protection Level 1 can be deactivated to expand the functionality of the internal adjustment, to change
the host name and to access the self tests (see service manual). The password is 123456.

Prot Levell ¥ oOn
Prot. Level 2 ¥ On
Prot. Level3 W ©On
Prot Level4 M ©n

Prot. Level 5 ¥ ©n

Remote-control command:
SYST:PROT1:STAT ON
SYST:PROT1:STAT OFF, 123456
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Save Recall - Setup-Setting

The Save/Recall submenu can also be called up with the key and is therefore described in the
section on this key (see section "Storing and Loading Instrument Data - File Key", page 4.23).

Factory Preset - Setup-Setting

The Factory Preset submenu allows to activate the factory state of the instruments. After pressing the
Execute button, all instrument functions are reset. This includes also the parameters, that are
unchanged when executing a regular Preset with the PRESET key, e.g. IEC/IEEEE bus address.
However, password settings and all settings protected by these password are not changed, e.g.
disabled USB connections.

Remote-control command:
SYST:FPR

Help - Setup-Help

The Help submenu offers comprehensive online help for the R&S SMA Signal Generator. A desired
topic can be selected via the table of contents (select Manual) or the index (select Index).

For context-sensitive information about a marked parameter, press the key. For a description of
the Help menu, refer to the section covering to the key (see section "Help System - Help Key",
on page 4.22).

Switching to Manual Control - Local Key

In remote control mode a status message appears in the display header. The rest of the display
remains unchanged and shows the current instrument status, i.e. the status which exists under the
remote control settings. The instrument can be operated (e.g. menus can be opened). However, it is not
possible to enter or change values.

The status message additionally indicates whether the key is disabled or enabled (see also
Chapter 5, Chapter 5, section "Switch-Over to Remote Control").

If the REMOTE status message is shown, the key switches the instrument from remote control
to manual control. The current command must be fully processed before the mode is switched,
otherwise the instrument switches immediately back to remote control.

If the REM-LLO status message (remote local lockout) is displayed, the instrument can be switched
from remote control to manual control by means of remote control only (e.g. with the Visual Basic
command CALL IBLOC (generator%));the key is disabled. The key is disabled by remote
control with the interface message LLO.

When switching from remote to manual control, the display update suppression function, if active
(SETUP]- GUI Update is Off), is automatically deactivated ( [SETUP} GUI Update is On).
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Messages - Info Key

The key opens a window containing a detailed description of every message displayed in the info
bar, see chapter 3, section "Info and Status Bar" and chapter 9, section "Error Messages".

Help System - Help Key

The key opens a browser window containing a context-sensitive description of the highlighted
parameter.

Index  Back Prewious Mext

Default Instrument Settings - Preset Key

The PRESET key calls up a defined instrument setup. Al
parameters and switching states are preset (also those of inactive
operating modes]). The default instrument settings provide a
reproducible initial basis for all other settings.

Remote-control command:
*RST -
1| | ]
The context-sensitive page which is opened with the key is part of a comprehensive help system.

It is possible to move from this context-sensitive page to any page of the help system. The following
navigation aids are available:

— Contents link
The Contents link calls up the contents list. The contents list is used to open the individual help
pages. It has a hierarchical structure. The highlighted line indicates where the currently displayed
page is within the contents list.

— Index link
The Index link calls up the index. The index contains an alphabetical list of all terms which refer to
functions of the instrument. For example, it contains all parameter names and all IEC/IEEE-bus
commands. The associated help page can be opened by selecting an entry.

— Back link
The Back link calls up the page last viewed.

— Internal links in the text
They open pages which are directly linked to the described function. In this way it is possible, for
example, to call up the description of the IEC/IEEE-bus command for any particular function.

— Previous/Next links
The Previous/Next links allow scroll through the help pages. The sequence of the described functions
corresponds to their position in the menus.

The links are highlighted in blue, and can be selected and called up using the rotary knob.
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Storing and Loading Instrument Data - File Key

The Signal Generator allows complete instrument settings to be stored in files on the CompactFlash™
Card. Defined and complex instrument settings can then be reproduced at any time by loading this
data. If required, these settings can be loaded to various signal generators.

The key open the menu used to store and load instrument settings in a file. The data can be
stored on the CompactFlash™ Card in a data directory. Additionally there are three intermediate
memories in which the current instrument setting can be stored and then called up again by just
pressing a key. This makes it possible to switch quickly between defined instrument settings.

All settings which differ from the preset plus the configuration data for the operating elements (e.g.
window positions) are stored. When loaded, these referenced settings are implemented and all non-
referenced parameters are set to the associated preset value. As a result the files remain relatively
small since they only contain the relevant information. Furthermore, this also allows instrument settings
to be transferred easily between different signal generators since once again only the settings which
differ from the preset values have to be adjusted.

If a list, e.g. a frequencyl/level list, is used for the LIST mode or a list of user correction data, a reference
to this list also stored. The list is also loaded when the associated instrument setting is loaded. If the list
has been deleted in the meantime (or it is not available on a different instrument), an error message
appears if an attempt is made to access this list after the instrument setting has been loaded. The
associated setting or operating mode, e.g. the LIST mode, is only started after the user has selected an
existing list. If the list has been overwritten in the meantime, the new entries will be used.

Note:
Lists are stored and loaded in the appropriate menus. For example, the user correction data list is
created and stored in the User Correction menu.

When loading an instrument setting, it is possible to select whether the current frequency and level
setting is to be retained or whether the stored settings are to be activated. It is possible to delete stored
instrument settings.

A file can be copied by loading it with "Recall" and then storing it under a new name.

Settings can be transferred easily between instruments with different equipment options and/or
firmware versions because only the settings which differ from the preset values are affected. When
settings are loaded, only those which are possible on the instrument are implemented. Error messages
indicate the settings which cannot be implemented. The stored file is transferred from one instrument to
another using the memory stick.

General file management functions such as copying and moving data are available in the File Manager
submenu.
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File Menu

The settings available in the File menu depend on the operation selected under Select Operation.

lselect Gperation

Select Operation Selects the file function.
Save... Calls the menu for storing the current instrument
setting.
Recall... Calls the menu for calling up a stored instrument
setting.

Storing Instrument Settings - File

If Save is selected under Select Operation, the File menu provides options for storing the current
instrument setting in a file.

| select ©peration | Save _"I =,

| recent data sets

fvar/smafLists
e

-+ ClkSynCalData
B LevelCalData 5
| [E LfGenCalData 4] | _b_l i

St o
Save Save Save File
' imm 1 Imm 2 Manager...
Recent data sets - File Displays the files last used. The entire path is shown in plain text.

Remote-control command: n.a.

Directory - File Selects the directory in which the file is to be stored. The window
opposite lists all settings files in this directory.

A new directory can be created in the File Manager (File Manager...
button).

Remote-control command:
MMEM:CDIR "/var/user"
(The path can also be entered when the file is stored.)

File List - File Displays the files which are in the selected directory.
If a file is highlighted, it is overwritten when the file is stored.

Remote-control command:
MMEM:CAT?
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File Name - File

Save - File

Save Immediate x

File Management

Enter the file name of the file without file extension. This file is then
created.

Remote-control command: n.a.
(The file name is entered when the file is stored.)

Stores the current instrument settings under the specified path.

Remote-control command:
*SAV 1
MMEM:STOR:STAT 1,"/var/user/testfile.savrcl"

Stores the current instrument setting in one of the three intermediate
memories.

These instrument settings are retained until a different instrument
setting is stored in the intermediate memory. When the instrument is

switched off, the contents of the intermediate memories are retained.

Remote-control command:
*SAV 1

Calls the File Management menu.

Directories can be created and files managed in this menu (see the
section "File Management - File", page 4.27).

Remote-control command: n.a.

Loading Instrument Settings - File

If Recall is selected under Select Operation, the File menu provides options for loading complete
instrument settings. Here it is possible to select whether the current or stored RF frequency and RF

level settings are to be used.

Select Operation

=}ES

Recall ¥

recent data sets

Mearfsma/lists

H+ ClkSynCalData
|- LevelCalData
+- LfGenCalData

| 4]

[ 51

Exclude Frequency [
Recall Recall
Imm 2.

Recall
= Imm 1

Exclude Level [

File
Marnager. ..

Recent data sets - File

1400.0075.32

Displays the files last used. The entire path is shown.
If the desired file is in the list, it can be selected in this window.

Remote-control command: n.a.
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Directory - File

File List - File

Exclude Frequency - File

Exclude Level - File

Recall - File

1400.0075.32

Enter the directory in which the file with the instrument setting to be
loaded is located.

The Selected file window lists all the files in this directory.

Remote-control command:
MMEM:CDIR "/var/user"

Selects the file with the desired instrument configuration.

Remote-control command:
MMEM:CAT?

The current frequency is retained when a stored instrument setting is
loaded.

Remote-control command:
SOUR:FREQ:RCL EXCL

The current level is retained when a stored instrument setting is
loaded.

Remote-control command:
SOUR:POW:RCL EXCL

Loads the selected configuration.

If an instrument setting in which a sweep was activated is stored, the
sweep is started when the recall command is called.

If an instrument setting which accesses lists is stored, this list is also
loaded.

If the list has been deleted in the meantime, an error message
appears when the instrument setting is loaded. If the list has been
overwritten in the meantime, the new entries will be used.

Remote-control command:

MEMM:DIR 'var/user'

MMEM:LOAD:STAT 2,"testfile.savrcl"
*RCL 2
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Recall Immediate x

Loads the selected configuration from one of the three intermediate
memories.

If an instrument setting in which a sweep was activated is stored, the
sweep is started when the recall command is called.

If an instrument setting which accesses lists is stored, this list is also
loaded.

If the list has been deleted in the meantime, an error message
appears when the instrument setting is loaded. If the list has been
overwritten in the meantime, the new entries will be used.

A message appears if no instrument configuration is stored in this
memory.

Remote-control command:
*RCL 1

File Management - File

The File Management menu provides all the functions required for file management. Directories can be
created, and files copied, deleted and moved between the directories on the devices (CompactFlash™
Card and memory stick). A USB stick is automatically recognized when connected to the instrument
and the USB directory 'usb/ISB_DISK (data dir)' indicated in the file manager

File Hanager

| File Type

fearisma

=i varsma (Data dir)
Lists
P Clksunralnats

Cut Copy | Paste |
Rename | Deleta | Create New Dir |
File Type Selects the file types to be indicated. If a file type with a specific file
extension (e.g. List Mode List (*.Isw)) is selected only files with this
extension are indicated in the selected directory.
Remote-control command: n.a.
Directory Selects the directory in which the file to be deleted or copied is

Files
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located. The window to the right lists all files in this directory. The file
to be deleted or copied can be highlighted. The path is indicated
above the directory window.

Remote-control command:
MMEM:CDIR "/var/user"

Selects the file.

Remote-control command: n.a.
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Cut

Copy

Paste

Rename

Delete

Create New Directory
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Cuts the selected file. It can be pasted into a different directory using
the Paste button.

Remote-control command:
MEMM:DIR 'var/user'
MMEM:DEL 'test.savercl'

Copies the selected file. It can be pasted into a different or the same
directory using the Paste button. When pasting the file into the same
directory file name "Copy of <filename>" is given automatically. When
pasting the file into a different directory, the original filename is kept.

Remote-control command:
MEMM:DIR 'var/user'
MMEM:COPY "setl.wv","set2.wv"

Pastes the file that has been copied or cut before.

Remote-control command: n.a.

Renames the selected file or directory. The new name can be entered
in the New Filename window.

Remote-control command:
MMEM:MOVE "test02.dm igd","set2.dm iqd"

Deletes the selected file. Before the file is deleted, a message
appears prompting the user to confirm deletion of the file.

Remote-control command:
MEMM:DIR 'var/user'
MMEM:DEL 'test.savercl'

Creates a new directory. The name of the new directory can be
entered in the New Directory window.

The directory is created as a subdirectory in the selected level.
Remote-control command:
MMEM:MDIR '/var/user/test'

Note:
When the subdirectory is entered, it is possible to enter an
absolute path name (e.g. "/var/user//meas") or the path
relative to the current directory (e.g. ". . /MEAS").
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RF Signal - RF

Overview of RF Signal

Settings for the RF output signal are made under "RF Signal". These settings can be accessed in the
block diagram by way of the RF function block, or by means of the menu with the same name which is

opened using the key.

The function block is available for the basic unit (R&S SMA + frequency option R&S SMA-B10x) without
additional equipment options.

The key can be used to activate and deactivate the output signal irrespective of the current
entry focus. The previous state is restored when the signals are reactivated.

Remote-control command:
OUTP:STAT OFF
OUTP:STAT ON

The activated and deactivated state is indicated in the block diagram by means of the different block
color and the status of the On checkbox. The disconnected connection to the output is additionally
shown when the output is deactivated. An active sweep is also indicated in the block.

LF LF

¢
Mod Gen Mod RF Mod G(e?r: Mod
c?fiz.n.. | | c?ﬁzﬂ.. | | CT_nfiz.l.j. I _/._g-) il_nﬁg... I | ﬂfig.._ I
n I~ on
+— RF —
RESH
Frequency...
Phase...
Ref Oscillator...
NRP-Z Power Viewer..
Level...
EMF...
Automatic Level Control...
User Cormrection... -
RF Freg Sweep...
Level Sweep...
- — List Mode —
List Mode... LI
The CW, Sweep and LIST modes are available for generating the RF signal.
cw The RF signal is generated with the set frequency and level. This is the default mode.
Sweep The RF signal is generated as a sweep with the set parameters.
List Mode The RF signal is generated on the basis of a list of predefined frequency and level values. The
duration of the individual steps can be predefined.
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Instruments connected downstream can be taken into consideration when setting the frequency and
level by entering a frequency and/or level offset.

Automatic level control ensures maximum level accuracy.

User-specific lists which contain level correction values for any frequency range (User Correction) can
be created to, for example, compensate the cable attenuation in a test assembly setup.

The RF signal can be also generated in modulated form. An internal LF generator, internal pulse
generator and/or the external modulation inputs AM EXT/FM/PM EXT at the front and Pulse EXT at the
back of the instrument are available as the source for the analog modulations.

An external trigger signal for the sweeps and the LIST mode can be provided at the INST TRIG input.
The input REF IN is used to input an external instrument reference frequency, and the output REF OUT
serves as the output of the reference frequency (internal or external).

RF Frequency

The simplest way to set the RF frequency is to enter it directly in the header of the display.

Freq | RF OFF |

| 1.000 000 000 00 | k= ~|

The entry is activated by pressing the key. Changes to the frequency have an immediate effect
(without confirmation with the Enter key) on the output signal.

Remote-control command
SOUR:FREQ 100 MHz

Note:
The IEC/IEEE-bus command sets the level of the Freq display, i.e. an entered frequency offset is
taken into consideration in the frequency value (see below).

The frequency entered and displayed in the frequency entry field takes any set frequency offset into
consideration, e.g. an offset set for a downstream instrument. This means that with a frequency offset
the frequency displayed in the header does not correspond to the frequency at the RF output, but rather
to the frequency at the output of the downstream instrument. A set frequency offset is indicated by the
FREQ OFFSET status message.

This allows the desired frequency at the output of a downstream instrument to be entered in the
frequency field. The R&S SMA Signal Generator changes the RF output frequency according to the
entered offset.

However, the frequency entered and displayed in the Frequency menu of the RF function block always
corresponds to the RF output frequency. Any frequency offset is not taken into consideration.

The correlation is as follows:

Freq in header = RF output frequency (= Freq in menu) + Freq offset (= Offset in menu)

Frequency offset by the instrument
(Offset in the Frequency menu)

‘ Frequency at the output

\ Mixer of the instrument
RF output frequency (Freq in the header
(Frequency in the Frequency menu) area of the screen)

The frequency offset is entered in the Frequency menu. Here it is also possible to set the frequency
without taking the offset into consideration, to set the step width for the frequency entry using the rotary
knob, and to set the phase for the RF output signal.
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Frequency - Menu

The Frequency menu is opened in the RF function block or using the key under RF.
E- RF =l
RF

RF ON
- Frequency...

Phase...

Ref Osdillator...

NRP-Z Power Viewer..
Level...

EMF...

Automatic Level Control...
User Correction...

RF Freq Sweep...

Level Sweep...

List Moda

List Mode... *

Frequency and frequency offset of the RF output signal is set in the upper part of the group menu.
Phase continuous frequency setting can be activated in the respective section. The step width which is
used when setting the frequency using the rotary knob (with Variation Active On) is set in the User
Variation section.

The lower parts concern the phase settings for the output signal and are described in the section "RF
Phase", page 4.41.

=
Freguency 19000000 |kHz =
Dffset 0.000 000000 00 [ GHz x|
Phase Continuous Frequency Settings
Phase Continupus Active r
Frequency Range | Narrow "'I
Frequency Range In IHZR
[ 9000.00 ; | 37735849 1
[ User Variation
Varation Active ] |
Variation Step | loooooooo |MHz ¥
Phase Settings
Deha Phase I 0.0 I deg j
Reset Delta Phase Display |

The frequency and offset are set in the top section of the menu. The middle section enables frequency
changes to be phase continuous in a certain frequency range.

Frequency - RF Signal Sets the RF frequency of the RF output connector. The frequency
entered and displayed here corresponds to the frequency at the RF
output, i.e. any offset entry is not taken into consideration.

Remote-control command: n.a.
Note:
There is no GPIB command available for this setting. The GPIB

command SOUR : FREQ sets the frequency of the FREQ display, i.e.
the frequency containing offset.
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Frequency Offset - RF
Signal

Sets the frequency offset relative to the RF frequency. The frequency
offset of a downstream instrument (e.g. a mixer) is entered.

The entry does not change the RF frequency at the RF output. It only
changes the RF frequency displayed in the display header. the RF
frequency in the header corresponds to the frequency.

Remote-control command:
SOUR:FREQ:0FFS 0 Hz

A phase continuous mode can be enabled in the Phase Continuous Frequency Settings section
(see following section "Phase Continuous Frequency Setting", on page 4.33).

If the frequency is set using the rotary knob, the step width is defined in the User Variation section.

Variation Step - RF Signal

Variation Active

1400.0075.32

Sets the user-defined step width. This step width is used when
entering the RF frequency using the rotary knob. Frequency variation
with this step width must also be activated with Variation Active.

Remote-control command:
SOUR:FREQ:STEP 1 MHz

Activates the user-defined step width used when varying the
frequency value with the rotary knob.

ON The frequency value set with the rotary knob is
varied using the user-defined step width which is
entered under Variation Step.

Remote-control command:
SOUR:FREQ:STEP:MODE USER

OFF The frequency value set with the rotary knob is
varied in steps of one unit at the cursor position
(standard operating mode).

Remote-control command:
SOUR:FREQ:STEP:MODE DEC
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Phase Continuous Frequency Setting

The phase continuous mode can be enabled in the Phase Continuous Frequency Settings section of
the Frequency menu. In this mode, the output sinewave is phase continuous, i.e. there is no phase
discontinuity or glitch when changing the frequency.

At the transition from one frequency to another an intermediate frequency (switching transient) occurs,
which causes spurs (see figure below). The transient is due to changes of the synthesizer settings (e.g.
dividers, filters, phase detectors).

Signal - 03.07.2007 17:43:07 ) ) B B [TB A:500.0us
I I I |CH1:200,0uV 4DC
|Proba:l
|CHE: 5,0V +DC
N jProbe:l
' Bdgen: CHZ DEC
|NEC NORM

|Curser 1-2
CH1:-400, Oul/
CH2: OV

|de:~250, Ops
Ll/de:4,OkHz

Figure 4-1: Transition for a 1 kHz step at 1 GHz without phase continuous mode active. For the
graphical display the signal is down converted into the kHz range.
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The phase continuous mode freezes the settings of the synthesizer (e.g. dividers, filters, phase
detectors) which could generate phase discontinuities when changed. The frequency change is
effectively performed by changing the fine resolution synthesizer. This allows a phase continuous
change from one frequency to another without any transients (see figure below).

Sigmal - 03.07.2007 17:52:46 TE A:500,0ps

=k I ] ] |cH1: 200, 00¥ +DC
Probe:1l
|CHZ: 5,0V +DC
Probe:l
BdgeA:CHZ DT
\HEG NORM

[Cursor 1-2
“H1: ~480,0n%
CH2:0V

|de:-250, 0
Lfdr: 4, OkHs

Figure 4-2: Transition for a 1 kHz step at 1 GHz with phase continuous mode active. For the graphical
display the signal is down converted into the kHz range.

The available frequency range for phase continuous settings is limited by the fine resolution synthesizer
used and varies with the RF frequency setting at the point of activating the phase continuous mode.

Depending on the instrument equipment - with or without option R&S SMA-B22 - the fine resolution
synthesizer used is a DDS (Direct Digital Synthesizer, with option R&S SMA-B22) or a Fractional N-
Synthesizer (without option R&S SMA-B22). The DDS provides generally a wider frequency range for
phase continuous settings. In addition, two modes (narrow and wide) allow a selection either in favor of
higher signal quality or in favor of an especially wide frequency range.

Notes:
When phase continuous frequency setting is active, data sheet values no longer apply
Activating frequency or phase modulation deactivates phase continuous settings and vice versa.

Setting a Phase Continuous Frequency Sweep

1. Inthe RF Frequency Sweep Menu, if the sweep is active, switch it off
2. Inthe RF Frequency Menu under the Phase Continuous Frequency Settings Menu
If the Phase Continuous Frequency Mode is Active, switch it off
Set Frequency Range to “Narrow”
Select the RF frequency
Check displayed Frequency Range
If the Frequency Range is corresponds with the selected frequency range, check the
Phase Continuous Active box
If Frequency Range in Narrow Mode does not, select “Wide” for the Frequency Range
and check the Phase Continuous Active box
3. Inthe RF Frequency Sweep Menu,
a. Modify the Start Freq and Stop Freq or Center Frequency and Span as needed.
b. Setthe RF frequency sweep State to “ON”.

®o 0T

—h
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Optimum user settings for the phase continuous frequency sweep:

In the RF Frequency Sweep Menu there are some settings that will improve the phase continuous
sweep results for both Narrow and Wide mode choices.

e Step Lin: low step size

In order to get the best spur performance during frequency change, it is recommended to reduce
the step size and (if necessary) increase the sweep speed by decreasing the Dwell Time.
Effectively, the sweep will be performed in the same amount of time, but with smaller step sizes.

e Shape: Triangle sweep

The triangle sweep offers a uniform forward sweep and return to the beginning frequency. The saw
tooth sweep produces a uniform forward sweep with an abrupt reset to the starting frequency. The
abrupt reset can generate spurs.

The phase continuous settings are available in the middle section of the Frequency menu

Phase Continuous Active

Frequency Range In [Hz]:

Phase Continuous Frequency Settings

Frequency Range I Narrow "I

-

[l 500000 ; |

37735849 |

Phase Continuous Active -
RF Signal
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Activates/deactivates phase continuous frequency settings. For a
given RF frequency setting, phase continuous frequency changes are
possible in a limited frequency range (see table below).

For instrument without option B22:

The range is typically +/-0.5 MHz in the main synthesizer octave of
750 MHz to 1.5 GHz. For the tuning range of other frequencies see
table below.

Note:
If Phase Continuous is Active a setting of the RF Frequency
outside the available Frequency Range causes an error.
A settings confilict is displayed.

For instrument with option B22:

The frequency range is indicated in the table below. The range
indication is active even if phase continuous frequency setting is not
yet activated. Thus, the desired range can be determined before
activating the function. Two modes are available.

Note:
If Phase Continuous is Active a setting of the RF Frequency
outside the indicated Frequency Range is only possible for mode
Wide. A settings conflict is displayed.

Remote-control command:
SOUR:FREQ:PHAS:CONT:STAT ON
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Frequency Range - RF
Signal
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(instruments with SMx-B22 option only)

Selects the mode for determining the frequency range for the phase
continuous signal.

The frequency range depends on the selected mode.

Narrow

Wide

The available frequency range is smaller than with
setting wide. It is asymmetrical around the RF
frequency set at the point of activating the phase
continuous settings (see table below).

In the narrow mode, a DDS frequency of 15 MHz to
20 MHz is used as reference signal to the phase
detector. This provides a tuning range of 5 MHz in
the main synthesizer octave from 750 MHz to 1.5
GHz. When activating the phase continuous
settings, the current setting of the DDS is anywhere
between 15 and 20 MHz, e.g. 17 MHz. Thus, the
distribution around the center frequency most likely
is asymmetrical, e.g. - 2 MHz and + 3 MHz for the
17 MHz. Signal quality is high because the larger
mixing products are filtered by the low-pass filter (IF
max. 20 MHz).

The narrow mode is recommended whenever
possible due to the better signal quality (spectral

purity).

It is not possible to set frequencies outside the
available frequency range.

Remote-control command:
SOUR:FREQ:PHAS:CONT :MODE NARR

The wide mode provides a larger frequency range.
The frequency range is symmetrical around the RF
frequency set at the point of activating the phase
continuous settings (see table below).

Due to an additional divider by 8 in the PLL the
signal quality is reduced in this mode. At some
frequencies non -harmonics will be present.

Setting frequencies outside the available frequency
range is possible, however, a settings conflict is
incicated. The usable overrange depends on the
currently set RF frequency, e.g. at 1 GHz it reaches
from 850 MHz to 1030 MHZ.

Remote-control command
SOUR:FREQ:PHAS:CONT :MODE WIDE

4.36 E-5



R&S SMA

RF Signal - RF

Frequency Range in [HZz] -

RF Signal
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RF frequency Typ . range Range Range
without with with
[MHZ] R&S SMA-B22 R&S SMA-B22 R&S SMA-B22
Narrow mode Wide mode

f<=6.6 125 kHz 625 kHz 2.5 MHz
6.6 <f<=11.71875 7.813 kHz 39.625 kHz 156.25 kHz
11.71875 < f <= 15.625 kHz 78.125 kHz 312.5 kHz
23.4375
23.4375 < f <= 46.875 31.25 kHz 156.25 kHz 625 kHz
46.875 <f<=93.75 62.5 kHz 312.5 kHz 1250 kHz
93.75<f<=187.5 125 kHz 625 kHz 2.5 MHz
187.5 <f<=375 250 kHz 1250 kHz 5 MHz
375 <f<=750 500 kHz 2.5 MHz 10 MHz
750 < f <= 1500 1 MHz 5 MHz 20 MHz
1500 < f <=3000 2 MHz 10 MHz 40 MHz
3000< f <= 6000 4 MHz 20 MHz 80 MHz

(instruments with SMx-B22 option only)

Displays the frequency range for phase continuous settings. The
available frequency range depends on the mode selection (narrow or

wide).

The range indication is active even if phase continuous frequency
settings are not yet activated. Thus, the desired range can be
determined before activating the function.

Remote-control command:
SOUR:FREQ:PHAS:CONT : LOW?
Response: 998 720 930.20

SOUR:FREQ:PHAS:CONT:HIGH?

Response: 1 003 720 930.23
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RF Reference Frequency - Reference Oscillator

In the internal reference mode the internal reference signal is available at the REF OUT connector (rear
of instrument). The frequency of the internal reference signal is fixed to 10 MHz. The frequency of the
internal reference oscillator can be varied by means of the EXT TUNE input at the rear of the instrument
(Electronic tuning from input EXT TUNE, see data sheet for technical information).

External impairment is possible in both Adjustment State states (On or Off).

External tuning can be used for EFC (Electronic Frequency Control), e.g. in phase noise
measurement systems. The resulting frequency variation is in the range between 4E10-9/Volt to 30E10-
9/Volt (see data sheet). It depends on the installed options and is typ. 20 Hz/Volt for an RF output
frequency of 1 GHz with option R&S SMA-B22, FM/PhiM modulation with low phase noise. The
maximum bandwidth for the EXT TUNE input is approx. 50 Hz. The maximum bandwidth of an external
PLL (Phase Locked Loop) used in a phase noise measurement system has to be set smaller than the
bandwidth of the EXT TUNE input. If a higher bandwidth is required, the use of external FM modulation
(DC coupling) with low noise mode is recommended. FM-DC mode yields a fixed tuning sensitivity
which is independent from the set RF output frequency and which is equal to the set FM deviation.

In the external reference mode an external signal with selectable frequency and defined level must be
input at the REF IN connector . This signal is output at the REF OUT connector. The EXT REF status
message appears in the display header.
Note:

The setting of the reference oscillator are not influenced by an instrument preset (PRESET key).

Reference Oscillator Menu

The Reference Oscillator menu is opened in the RF function block or using the key under RF.

E- RF -
RF -
RF ON
Frequency...
Phase...
-1 Ref Oscillator...
NRP-Z Power Viewer..
Level..
EMF...
Automatic Level Control...

User Correction...
RF Freq Sweep...
Level Sweep...
List Mode —

List Mode... X

The menu is used to select the source, to enter the frequency of an external reference signal and to
adjust the reference frequency.

The external mode corresponds to EFC mode (Electronic Frequency Control). See also section "How to
configure the R&S SMA for EFC" in chapter 6.
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RF Reference Frequency - Reference Oscillator

Source

(=]ES

External =

External Reference Frequency I 10 MHz ‘I
Synchronisation Bandwidth I Standard "I

-Adjustment
Adjustment Active

Adjustment DAC Value

i

I 33792

Source - Reference
Oscillator

External Reference
Frequency - Reference
Oscillator

Synchronisation
Bandwidth - Reference
Oscillator

(Source External only)
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Selects the source of the reference frequency.

Internal

External

The internal reference signal of 10 MHz is used.

Remote-control command:
SOUR:ROSC:SOUR INT

An external reference signal is used. The frequency
of the external reference signal must be selected
under External Reference Frequency.

Remote-control command:
SOUR:ROSC:SOUR EXT

Selects the frequency of the external reference signal.

Remote-control command:
SOUR:ROSC:EXT:FREQ 13E6

Selects the synchronisation bandwidth for an external reference
signal. The wideband setting is provided for using good reference
sources of high spectral purity.

Narrow

Instruments without R&S SMA-B22
Synchronisation bandwidth is app. 20 Hz.
Instruments with R&S SMA-B22:

Synchronisation bandwidth is a few Hz. The internal
10-MHz OCXO is synchronized to the external
signal. This setting is recommended if the phase
noise of the external signal is worse than the phase
noise of the internal OCXO.

Remote-control command: :
SOUR:ROSC:EXT:SBAN NARR
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Wide

Instruments without R&S SMA-B22

Recommended standard mode. Synchronisation
bandwidth is app. 750 Hz.

Instruments with R&S SMA-B22:

This mode is recommended for good reference
sources of high spectral purity. The internal 10-MHz
OCXO is bypassed and the external signal
synchronizes a 100-MHz reference oscillator
directly. Synchronisation bandwidth is app. 100 Hz.

Note:
If the frequency of the external reference signal is
outside the tuning range of the internal OCXO,
spurs due to the difference of the internal and
external reference frequency are generated in the
reference PLL. An error message is indicated in
this case.

Remote-control command:
SOUR:ROSC:EXT:SBAN WIDE

Adjustment Active - Selects adjustment mode.

Reference Oscillator

Off

On

The calibrated adjustment value of the internal
reference frequency is used. This value is
determined at one of the R&S service shops during
calibration.

Remote-control command:
SOUR:ROSC:INT:ADJ:STAT OFF

A user-defined adjustment value is used. The value
is entered under Adjustment Frequency.

This allows the frequency to be impaired freely, for
example to simulate a frequency error.

The instrument is no longer in the calibrated state.
However, the calibration value is not changed and
the instrument resumes the calibrated state after
switching the Adjustment State to Off.

Remote-control command:
SOUR:ROSC:INT:ADJ:STAT ON

Adjustment DAC value - Enters a user-defined adjustment value for the internal reference
Reference Oscillator frequency. This value is not used unless Adjustment Active On is

selected.

Remote-control command:
SOUR:ROSC:INT:ADJ:VAL 1400

1400.0075.32
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RF Phase

RF Phase

The phase of the RF output signal can be changed in the RF Phase menu.

Phase - Menu

= RF

RF -

RF ON
Frequency...

-1 Phase.,

Ref Oscillator...

NRP-Z Power Viewer..
Level..

EMF...

Automatic Level Control...
User Correction...

RF Freq Sweep...

Level Sweep...

List Mode —

List Mode...

The Phase menu is opened in the RF function block or using the key under RF.

-

-

The phase of the output signal can be changed in the Phase Settings section (upper part of the group

menu).

Phase Settings

Delta Phase I

| Reset Delta Phase Display I

0.0 I deg ;I

-

The lower parts concern the frequency settings for the output signal and are described in the section
"RF Frequency", page 4.30

Delta Phase — RF Phase

Sets the phase of the RF signal. The current phase of the signal is
used as the reference. This function allows, for example, the phase of
the output signal to be synchronized with the phase of a signal from a
second signal generator.

Remote-control command:
SOUR:PHAS 10 DEG

Reset Delta Phase Display Resets delta phase value. The set phase is adopted as the new

— RF Phase

1400.0075.32

current phase, i.e. the delta phase value is reset to 0.

Remote-control command:
SOUR:PHAS:REF
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RF Level

Note:
The message Level overrange/underrange appears in the info line if the set level (Level) is in the
overrange or underrange (see data sheet). The correct level setting cannot be guaranteed for the
entire frequency range if the set level is in the overrange/underrange.

The simplest way to set the RF level is to enter it directly in the header of the display.

Lewel

|-3|].[||] I dBm 'l

The entry is activated by pressing the key. Changes to the level have an immediate effect
(without confirmation with the Enter key) on the output signal.

Remote-control command:
SOUR:POW:LEV:IMM:AMPL -30 dBm

Note:
The GPIB command sets the level of the Level display, i.e. an entered level offset is taken into
consideration in the level value (see below).

dBm, dBuV, mV and pV can be used as the level units. The 4 unit keys are labeled with these units.

The level entered and displayed in the Level field takes the offset of any downstream
attenuators/amplifiers into consideration by way of calculation. This means that with a level offset the
level displayed in the header does not correspond to the level at the RF output, but rather to the level at
the output of the downstream instrument.

This allows the desired level at the output of downstream instruments to be entered. The R&S SMA
Signal Generator changes the RF output level according to the set offset.

However, the level entered and displayed in the Level menu of the RF function block always
corresponds to the RF output level. Any level offset is not taken into consideration.

The correlation is as follows:
Level in header = RF output level (= Level in menu) + Level offset

Level offset by the instrument
(Offset in the Level menu)

_— \

T | . Level at the output
e R e + > Attenuation/ - of the instrument
L gain (Lev in the header arez
RF output level of the screen)

(Amplitude in the Level menu)

The level offset is entered in the Level menu. Here it is also possible to set the level without taking the
offset into consideration, and to make other settings, such as level offset, attenuator mode, power-on
state.

The RF output is protected against overloading by an external signal applied to the RF output (see
section "Overvoltage Protection")
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Level - Menu

The Level menu is opened in the RF function block or using the key under RF.

C- RF -
T |"_-=' =

RF ON

Frequency...

Phase...

Ref Oscillator...

NRP-Z Power Viewer...
-1 Level,.

EMF...

Automatic Level Control...

User Correction...
RF Freq Sweep...
Level Sweep. ..

o — st Mode —

List Mode... ;I

The offset-free level, level offset and level limit are set in the top section of the menu. The attenuator
mode is set in the Attenuator Settings section .The step width which is used when setting the level
using the rotary knob (with Variation Active On) is set in the User Variation section.

Attenuator Settings

Mode IAutn "'I

Fixed Range In:

[| -60.00 ;| -25.00 1 dBm

ser Variation
Varation Active

r
Variation Step I 1.00 | dB "I

Pawer-On | EMF Settings

Power-On State I Previous Setting "I

Display Level as Voltage of EMF [

The offset-free level, attenuation mode, level offset and level limit are set in the top section of the
menu.

Amplitude - RF Level Sets the RF level of the RF output connector.

The level entered and displayed here corresponds to the level at the
RF output, i.e. any offset entry is not taken into consideration.

Remote-control command: n.a.
Note:
There is no GPIB command available for this setting. The GPIB

command SOUR:POW:LEV:IMM:AMPL sets the level of the Level
display, i.e. the level containing offset.
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R&S SMA

Limit - RF Level

Level Offset - RF Level

Sets the level limit.

The value specifies the upper limit of the level at the RF output
connector. A message appears if an attempt is made to set a level
above this limit and the level at the RF output is confined to the upper
limit. However, the level indication is not influenced.

Remote-control command:
SOUR:POW:LIM:AMPL 30 dBm

Sets the level offset relative to the RF level.

The level offset of a downstream instrument (e.g. an attenuator or
amplifier) is entered.

The entry does not change the RF level at the RF output. It only
changes the RF level displayed in the display header. the RF level in
the header corresponds to the level at the output of the downstream
instrument.

Remote-control command:
SOUR:POW:LEV:IMM:OFFS 0

The attenuator mode is set in the Attenuator Settings section.

Attenuator Mode - RF Level

1400.0075.32

Sets the attenuator mode at the RF output.

Auto Standard mode. The entire level range is available.
The level settings are made in the area of the
electronically switching attenuator as well as in the
area of the relay-switched high-power-bypass
(longer switchover time, wear).

Remote-control command:
OUTP:AMOD AUTO

Normal The level settings are made only in the area of the
electronically switching attenuator. The high level
ranges are not available.

This setting is wear-free, as the relays are not
switched.

Remote-control command:
OUTP:AMOD NORM

High Power The level settings are made only in the area of the
high-power bypass. Only the high level range is
available. The relays are not switched.

Remote-control command:
OUTP:AMOD HPOW
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RF Level

Attenuator Fixed Range In
— RF Level

Fixed The level settings are made without switching the
attenuator or the relays. When this operating mode
is switched on, the attenuator and the relays are
fixed in their current positions and the resulting
variation range is defined. The range is displayed
under Attenuator Fixed Range.

If automatic level control is activated (ALC State =
On), the level settings are made without interruption.

If the normal variation range is overranged or
underranged, level errors increase considerably and
the warning Level under/overrange appears in the
info line. The spectral purity of the output signal
decreases with high attenuation.

Remote-control command:
OUTP:AMOD FIX

Displays the level range in which the level is set without interruption
for the “Attenuator Mode fixed" setting.

Remote-control commands :
OUTP:AFIX:RANG:UPP?
OUTP:AFIX:RANG:LOW?

If the level is set using the rotary knob, the step width is defined in the User Variation section.

Variation Step - RF Level

Variation Active - RF Level

1400.0075.32

Sets the user-defined step width for entering the RF level using the
rotary knob. Level variation with this step width must also be activated
with Variation Active.

Remote-control command:
SOUR:POW:STEP:INCR 1dBm

Activates the user-defined step width used when varying the level
value with the rotary knob.

ON The level value set with the rotary knob is varied
using the user-defined step width which is entered
under Variation Step.

Remote-control command:
SOUR: POW:STEP:MODE USER

OFF The level value set with the rotary knob is varied in
steps of one unit at the cursor position (standard
operating mode).

Remote-control command:
SOUR: POW:STEP:MODE DEC
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Overvoltage Protection

The overvoltage protection prevent overloading by an external signal applied to the RF output of the
R&S SMA Signal Generator.

The overload protection is tripped when the power of the external signal becomes too high. A relay
opens and interrupts the connection between the RF output and attenuator. This condition is indicated
in the display header by the 'OVERLOAD' status message.

> Reset the overload protection by pressing the key. The RF input is activated when the
overload protection is reset.

Remote-control commands:
OUTP:PROT:TRIP?
OUTP:PROT:CLE
OUTP:STAT ON
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RF EMF

The power-on behavior of the R&S SMA Signal Generator and the level display in the display header
are set in the RF EMF menu.

EMF - Menu

The EMF menu is opened in the RF function block or using the key under RF.

E- RF -
RF -
RF ON
Frequency...
Phase...
Ref Oscillator...
NRP-Z Power Viewer..
Level...
-1 EME. :
Automatic Level Control...

User Correction...
RF Freq Sweep...
Level Sweep...
List Mode —

List Mode... X

The power-on behavior of the R&S SMA Signal Generator and the level display in the display header
are set in the Power-On / EMF Settings section.

Power-0n { EMF Settings
|F‘|::wer-Dn State | Previous 5&tti|jg ﬂl
I Display Level as Voltage of EME [ j

Power-On State - RF Selects the state which the RF output is to assume after the
Output instrument is switched on.
RF Off The output is deactivated when the instrument is
switched on.

Remote-control command:
OUTP:PON OFF

Previous When the instrument is switched on, the output
Setting assumes the same state as it had when the
instrument was switched off.

Remote-control command:
OUTP:PON ON

Display Level as Voltage of Activates display of the signal level as voltage of the EMF (no-load
EMF - RF Level voltage). If this setting is deactivated, the level is displayed as a
voltage with 50 Ohm (presetting).

Remote-control command: n.a.
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Automatic Level Control - ALC

Automatic level control (Automatic Level Control) can be used with almost all applications, except for
pulse modulation.

The level control status is permanently displayed as a status message in the info line.

| ALC-Auto ﬂ

The standard operating status is level control On. This provides the highest level accuracy. The preset
is Auto. In this mode the level control is automatically adapted to the operating conditions.

Level control can be switched to Sample&Hold or On for particular applications. The Sample&Hold
state (level control Off) is recommended e.g. for two-tone measurements with two R&S SMA Signal
Generators.

If Sample&Hold is selected, the level is recalibrated for every level and frequency setting. For this
purpose, level control is activated briefly at a defined signal, the level adjuster is then held at the
attained value and level control is deactivated.

IMPORTANT Automatic Level Control is dectivated with pulse modulation!

When pulse modulation is activated, the ALC state of the R&S SMA is automatically
changed to ALC OFF (Sample & Hold). In this state the ALC loop is opened and the
output level is not regulated but the level modulator is set directly. In order to set the
correct output level, a sample & hold measurement is executed after each frequency
or level setting.

In the following cases the nominal ON level is present for typically 3...5 ms after level
or frequency setting:

- No attenuator is fitted (frequency option R&S SMA-B103L/B106L)

- in High Power Mode

- in Auto mode if the level is in the High Power range, i.e. the mechanical relay bypass
is switched.

Otherwise, the level is decreased by 30 dB during Sample&Hold measurement

Automatic Level Control Menu

The Auto Level Control menu is opened in the RF Mod function block or using the key under
RF.

& RF =

v — AF —
RF ON
Frequency...

Phase...
Ref Oscillator...
NRP-Z Power Viewer...
Level...
EMF ...
-1 Automatic Level Control,

User Correction...

RF Freq Sweep...

Level Sweep. ..
-o— st Mode —

List Mode... ;i
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The combined Auto Level Control... menu provides access to the automatic level control settings in
the upper section.

LE ¢ UCOR
Automatic Level Control ——————— 1«
|State I Auto jl
Search Once |

The lower sections provide access to function User Correction, see section "User Correction", page
4.56.

State - ALC Activates/deactivates internal level control.
Off Internal level control is deactivated.
Sample&Hold

Remote-control command:
SOUR:POW:ALC OFF
SOUR: POW:ALC:0MOD SHOL

Auto Default state. Level control is automatically adapted
to the operating states.

Remote-control command:
SOUR:POW:ALC AUTO

On Internal level control is permanently activated.

Remote-control command:
SOUR:POW:ALC ON

IMPORTANT Automatic Level Control is dectivated with pulse modulation!

When pulse modulation is activated, the ALC state of the R&S SMA is automatically
changed to ALC OFF (Sample & Hold). In this state the ALC loop is opened and the
output level is not regulated but the level modulator is set directly. In order to set the
correct output level, a sample & hold measurement is executed after each frequency
or level setting.

In the following cases the nominal ON level is present for typically 3..5 ms after level
or frequency setting:

- No attenuator is fitted (frequency option R&S SMA-B103L/B106L)

- in High Power Mode

- in Auto mode if the level is in the High Power range, i.e. the mechanical relay bypass
is switched.

Otherwise, the level is decreased by 30 dB during Sample&Hold measurement

Search Once - ALC Manually activates level control briefly to allow the level to be
calibrated (the Sample&Hold setting must be selected).

Remote-control command:
SOUR: POW:ALC: SONC
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Power Viewer

R&S NRP power sensors can be connected via the Sensor connector (front panel). The connected R&S
NRP power sensor is automatically detected and indicated in the NRP-Z Power Viewer menu.

The average signal power is continuously measured by the R&S NRP power sensor and indicated in
the NRP-Z Power Viewer menu. Permanent display of the measurement results in the block diagram
can be activated.

The output signals of the RF signal path (reference level is the set RF level) or any freely selectable
source can be measured.

The signal generator supports the use of R&S NRP power sensors for the acquisition of level correction
data. The acquired level correction data is used to create and activate lists in which level correction
values predefined by the user are freely assigned to RF frequencies. Correction is performed by the
user-defined table values being added to the output level for the respective RF frequency (see Filling
the Correction List with Power Sensor Measurement Data, on page 4.63).

Note:
Please see your R&S NRP power sensor manual for detailed information on the used power sensor.

NRP-Z Power Viewer Menu

The Power Sensor menu is opened either in the RF function block or using the key under RF.

o RF

ot —i I':I: =

- RF ON
Frequency...

-

Phase...
Ref Oscillator...
- NRP-Z Power Viewer. .
Level...
EMF_..
Automatic Level Control...

User Correction...

RF Freq Sweep...

Level Sweep...
i List Mode —

List Mode...

RP-2 Power Visyer

Sensor

10
Type I'-i?-i 291 5N 100144
| of |

State

Level (Peak)

Level (Avg. ) |

Show |Level Permanent

Zero |

Sotirce | rr

Frequency

Filter

Use

Level Offset I of

=l

000 [de -]

I Aute

=l

SParameter

128

F
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Power Viewer

Sensor - Power Sensors

Type - Power Sensors

State - Power Sensors

Level (Peak)- Power
Sensors

Level (Avg.)- Power
Sensors
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Indicates the connector used for the detected sensors.

Remote-control command:

SENS : POW: STAT?

Response. 0 (no power sensor is connected)

Response. 1 (a power sensor is connected at the Sensor connector)

Note:
The software version of the connected power sensor can be
retrieved by means of the remote control command:
SENS: POW: SVER?

Indicates the type of the connected R&S NRP power sensor. The
sensor type is automatically detected.

Remote-control command:
SENS:POW:TYPE?

Activates/deactivates level measurement by the power sensor.

Remote-control command:

INIT:POW:CONT OFF|ON

The local state is set with the INIT command. Switching the local state
off enhances the measurement performance.

In remote control, the sensors are set up using the
SENSe commands. The remote measurement is triggered
by the READ query which also provides the
measurement results. The state is not influenced by
these commands, measurements results can be
retrieved with local State on or off.
SENS:POW:FILT:TYPE USER

SENS:POW:FILT:LENG:USER 16

READ:POW?

With certain power sensors only, e.g. R&S NRP-Z81.
Indicates the measured peak level value with the selected unit.

Remote-control command:

READ: POW?

Response: -55.62403263352178,-22.419472478812476
(the second value is the peak level value)

Indicates the measured average level value with the selected unit.

Remote-control command:
READ: POW?

Response: -72.419472478812476
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R&S SMA

Unit - Power Sensors

Show Level Permanent -
Power Sensors

Zero - Power Sensors
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Selects the unit used for result display.
The power sensor provides the measured value in Watt.

In which unit the measured value is indicated is selected here and
might be Watt, dBm or dBuV.

Remote-control command:
SENS:UNIT:POW DBM

Activates the permanent indication of the power measurement result
in the upper right corner of the block diagram. For each sensor, the
type of sensor, the connector, the measurement source and - if set -
the offset is indicated.

Remote-control command:
SENS:POW:DISP:PERM:STAT ON

Activates the auto zero function.

Zeroing calibrates the external power sensor by adjusting its reading
at zero signal power. For this purpose, the RF power source must be
switched off or disconnected from the sensor (see tips below). R&S
power sensors automatically detect the presence of any significant
input power. This aborts zeroing and generates an error message.
Zeroing can take a few seconds, depending on the sensor model;
refer tothe documentation of your external power sensor for more
information.

Tips for zeroing

Perform zeroing

- During warm-up after switching on or connecting the
instrument

- After a substantial change of the ambient temperature

- After fastening the power sensor module to an RF connector at
high temperature

- After several hours of operation

- When very low-power signals are to be measured, e.g. less
than 10 dB above the lower measurement limit.

- -Switch off the RF power source for zeroing; do not disconnect
it from the power sensor. In this way you will maintain the
thermal equilibrium, and zeroing will also compensate for the
noise superimposed on the measured signal (e.g. from a
broadband amplifier).

Remote-control command:
SENS: POW: ZERO
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Power Viewer

Source - Power Sensors

Frequency - Power
Sensors

Level Offset - Power
Sensors
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Selects the source for measurement frequency of the sensor.

RF

User

Source User only

Measurement source is the RF signal of the
generator. The RF frequency is used as the
measurement frequency of the sensor and the
corresponding correction factor is used.

In this mode the RF frequency of the generator is
send to the sensor automatically if changed.

Remote-control command:
SENS:POW:SOUR RF

Measurement source is any freely selectable
source. The frequency is entered manually under
frequency (e.g. for measurement of amplifier gain
with 2 sensors).

Remote-control command:
SENS:POW:SOUR USER

Enters the frequency for measurement source User.

Remote-control command:
SENS:POW:FREQ 2.5MHz

Activates and defines a level offset which is added to the measured
value. This allows e.g. an attenuator in the signal path to be taken into
account. The offset is always entered in dB, irrespective of the
selected unit for result display.

Remote-control command:
SENS:POW:OFFS:STAT ON
SENS:POW:0FFS -2 dB
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Filter Length - Power Selects the filter length used for measurement.

Sensors The averaging filter is used to reduce fluctuations in the measured
result to the extent desired. Such fluctuations can be caused by
inherent noise of the measuring instrument, modulation of the
measurement signal or beats from the superposition of adjacent
carriers. A more stable display has to be traded off against longer
measurements. The measurement result is obtained from a two-stage
averaging process.

Note:
Longer measurements does not mean that it takes longer to
display a new result, but rather that it takes longer for the result to
settle when the power changes.

Measurements are continuously repeated in a predefined time
window. The measurement result is obtained by averaging the
measured values for the last 2N time windows. The number N is the
filter length, the factor of 2 arises because the output signals from the
microwave detector are chopped in order to to suppress low-
frequency noise and the chopping is performed at the same rate as
the time windows. This means that an independent measured value
can only be obtained from two consecutive values. As the filter length
is the multiplier for the time window it directly influences the
measurement time.

The filter length can be selected automatically or can be manually set
to a fixed value. As a preliminary, you should always check if the auto
mode is giving satisfactory results because you will always have to
adjust an optimal, manual filter-length setting if the power is not
constant.

Selection Fixed Noise is offered for reaching a defined measurement
accuracy.

Auto The filter length is automatically selected and
adapted to the currently measured value. With very
high signals the filter length and therefore the
measurement time can be short. With very low
signal levels the filter length and therefore the
measurement time is increased in order to reduce
noise.The used filter length is indicated in the field
to the right.

Remote-control command:
SENS:POW:FILT:TYPE AUTO
SENS:POW:FILT:LENG:AUTO?

User The filter length is set manually.

The filter length is entered in the entry window to
the right. As the filter length works as a multiplier
for the time window, this results in a defined
measurement time. Values 1 and 2*n are settable.

Note:

The time window varies in manual control, it is
fixed to 20 ms in remote control.
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Power Viewer

Use SParameter - Power
Sensors
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The Auto Once button can be used to search for
the optimum filter length for the current
measurement conditions. The found filter length is
indicated in the field to the right.

Remote-control command:
SENS:POW:FILT:TYPE USER
SENS:POW:FILT:SONC

or

SENS:POW:FILT:LENG:USER 16

Fixed Noise The filter lenghth (averaging factor) is selected so
that the sensor's intrinsic noise (2 standard
deviations) does not exceed the specified noise
content.

The desired noise content is entered in the entry
field to the right.

To avoid very long settling times when the power is
low, the averaging factor can be limited with the
Timeout parameter.

Remote-control command:
SENS:POW:FILT:TYPE NSR
SENS:POW:FILT:NSR 0.001
SENS:POW:FILT:NSR:MTIM 4

Activates the use of the s-parameters correction data of the connected
power sensor. For sensor with attenuator this checkbox is
automatically checked.

Please see the manual of the connected R&S NRP power sensor for a
description on how to use the s-parameters table.

Remote-control command:
SENS:POW:CORR:SPD:STAT ON
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User Correction

The "User Correction" function is used to create and activate lists in which level correction values
predefined by the user are freely assigned to RF frequencies. Correction is performed by the user-
defined table values being added to the output level for the respective RF frequency.

With frequencies which are not contained in the list, the level correction is determined by interpolation of
the closest correction values.

The lists are created in the List Editor. Each list is stored in its own file with the predefined file extension
*. uco. The name of the User Correction file can be freely selected. The files are loaded from the
Lists... file manager. Externally created tables with pairs of frequency and level values can be
converted into User Correction files using the import function. The external files must have the file
extension *.txt or *.csv. These file formats are provided e.g. by the Microsoft Excel program. The
separators for table columns and for decimal floating-point numerals can be set. In addition, internally
created User Correction data can be exported into ASCII files using the export function.

The amplitude can also be corrected automatically by means of a R&S NRP power sensor connected to
the generator output signal. With the aid of the Fill with Sensor function, a table with correction values
for external test assemblies can be automatically determined, e.g. for compensating the frequency
response of cables. The User Correction list with the correction values acquired by the sensor is
generated in the Edit User Correction List menu. The correction values can be acquired any time
irrespective of the modulation settings of the generator.

If user correction is activated, the UCOR display (User Correction) is shown in the header together with
the Level display. The RF output level is the sum of both values.

Level + UCOR = Output level

If activated, user correction is effective in all operating modes.

User Correction Menu

The User Correction menu is opened either in the RF function block or using the key under RF.

- RF =
—RF—

RF ON

Frequency...

Phase...

Ref Oscillator...

MRP-Z Power Viewer...

Lewvel...

EMF...

Automatic Level Control...

i User Comrection...

RF Freq Sweep...
Level Sweep. .

S T
=5t Miode —

List Mode... :j

The combined menu ALC /UCOR provides access to function User Correction in the lower section. The
menu is used to activate/deactivate user correction, and to create, select and activate the correction
data lists.
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User Correction

User Correction Seftings

|5tate off

User Cor. Data.. |
Edit User Cor. D'aia_:_ |

ImpoExpor === |

The upper sections provide access to the automatic level control settings, see section "User Correction"

page 4.56 .

State - User Correction

Value - User Correction

User Correction Data - User
Correction

Edit User Correction Data -
User Correction
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Activates/deactivates user correction.

The UCOR status message appears in the frequency and level
display.

Remote-control command:
SOUR:CORR:STAT ON

Indicates the current value for level correction.

Remote-control command:
SOUR:CORR:VAL?

Calls the File Select menu for selecting and creating a list or the File
Manager.

Mew User Correction Data
File Manager...

Remote-control command:
SOUR:CORR:CSET:CAT?
Response:

'Ucorl', 'Ucor2'

SOUR:CORR:CSET:SEL 'Ucorl'
SOUR:CORR:CSET:DEL 'Ucor2'

Calls the editor for editing the selected user correction list. A list
consists of any number of frequency/level value pairs. The currently
selected list is displayed.

Important:
Save list only after filling both columns (frequency and level),
otherwise the entries are lost.

Freguency/Hz Power/d =
apoo.op|  -20.00
2 9 000.00 10f
3 |
Gota Edit | Save |
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Frequency /Hz Enter the frequency to which the level correction

Power /dB

Goto

Edit

Insert Row
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value applies.

Note:
The Fill.. function allows to automatically enter a
any number of frequencies with freeley selectable
range and increment.
Using the Fill With Sensor function of the Edit
sub menu requires only the entry of the fre-
quency values. The level values are automati-
cally acquired by the connected power sensor.

Remote-control command:
SOUR:CORR:CSET:SEL 'Ucorl'
SOUR:CORR:CSET:DATA:FREQ 100MHz, ...

Enters the level correction value to which the
specified frequency applies. The values can be
entered manually or automatically with the Fill With
Sensor function (requires option R&S SMA-K83,
see below).

Remote-control command:
SOUR:CORR:CSET:SEL 'Ucorl'
SOUR:CORR:CSET:DATA:POW 1dB,0.8dB, ...

Selects row for editing.

Goto first
Goto last

If Goto row is selected, a window opens for entering
the requested row.

Remote-control command: n.a.
(it is not possible to change individual positions of
the list)

Calls a selection of possible actions described
below.

Insert Row
Insert Range...
Fill...

Fill With Sensor...
Delete Row
Delete Range...

Insert a new row before the marked row.

Remote-control command: n.a.
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Insert Range

Fill....

Fill With Sensor

Delete Row

Insert new rows before the marked row. The
number of rows to be inserted can be defined in an
entry window.

IRows to Insert | |

0K | Cancel |

Remote-control command: n.a.

Opens a sub menu for defining a set of list values
to be automatically entered in the ucor list.

Range k | 17
Select column to fill |Frequenc~,',n‘Hz "I

Start Value | 99 ooo.00 [Hz =]
179 00000 [Hz |

s ooo.00 [He ]|

=

End Value [

Increment Value I

Fill

The start line and the number of rows to be filled
are defined under From and Range.

The column to be filled is selected under Select
column to fill. Depending on the selection here,
the default for start, end, and increment value are
set. As the settings are interdependent, a change
of one parameter may result in the automatic
change of one or more of the other parameters.

The filling of the column with the selected value
settings is started with button Fill.

Important:
Save list only after filling both columns
(frequency and level), otherwise the entries are
lost.

Remote-control command: n.a.

Calls the menu to activate the filling of the user
correction list with level values acquired by the
selected power sensor (see section "Filling the
Correction List with Power Sensor Measurement
Data").

Deletes the row before the marked row.

Remote-control command: n.a.
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Delete Range

Save As

Save

Deletes the rows before the marked row. The
number of rows to be deleted can be defined in an
entry window.

Remote-control command: n.a.

Open the file menu to save the list under a new
name.

Each list is saved to the R&S SMA Signal Generator
CompactFlash™ Card as a separate file with the file
prefix *.uco. The file name and the directory to
which the file is saved are user-selectable.

Important:
Save list only after filling both columns (frequency
and level), otherwise the entries are lost.

Remote-control command: n.a.

The list is saved under its current name.

Important:
Save list only after filling both columns (frequency
and level), otherwise the entries are lost.

Remote-control command: n.a.
(the list is automatically saved after the values have
been entered)
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User correction list can be imported from externally created files or exported into text or CSV-files. The
import/export settings are available after clicking the Import/Export button.

Import/Export - User
Correction

Mode - User Correction

Extension - User
Correction
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Expands the menu with the area for import and export of user
correction files.

Externally edited Excel tables with frequency/level pairs can be
imported as text or CSV-files and used for user correction.

On the other hand, internally created user correction list can be
exported as text or CSV-files.

| | <%z Hide imporiExport: I |

———Import/Export ListFiles
Mode I Import j
ASCI File Settings

Extension ITXT j
Decimal Point I Point j
Column Sepa.ramr! Semicolon ﬂ

Select ASCI Source |
None

Select Destination |
None

Import |

| | <<= Hide ImporExport 'I |
Import / Expon List Files
Mode | Export :I
-ASCIl File Settings

Extension [TxT -]
Decimal Point | Point j
Column Separator | Semicolon ﬂ

Select ASCI Destination |
None

Select Source |
None

Export |

Selects if user correction lists should be imported or exported. The
settings offered depend on the selected mode.

Remote-control command:
SOUR:CORR:DEXC:MODE IMP

Selects the file extension of the ASCII file to be imported or exported.
Selection TXT (text file) or CSV (Excel file) is available. .

Remote-control command:
SOUR:CORR:DEXC:AFIL:EXT TXT
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Decimal Point - User
Correction

Column Separator- User
Correction

Select ASCII Source /
Destination - User
Correction

Destination / Source - User
Correction

Import / Export - User
Correction
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Selects the decimal separator used in the ASCII data between .’
(decimal point) and ',’ (comma) with floating-point numerals.

Remote-control command:
SOUR:CORR:DEXC:AFIL:SEP:DEC DOT

Selects the separator between the frequency and level column of the
ASCII table the user correction list is exported to or imported from.

Remote-control command:
SOUR:CORR:DEXC:AFIL:SEP:COL TAB

Calls the File Manager for selecting the ASCII file to be imported into
a user correction list (source) or the ASCII file the user correction list
is exported (destination) in. .

Remote-control command:
MEMM:DIR 'var/ucor'
SOUR:CORR:DEXC:AFIL:SEL "listl.txt"

Calls the File Manager for selecting the user correction list to be
exported (source) into an ASCII file or the destination for the ASCII file
to be imported (destination) in. .

Remote-control command:
MEMM:DIR 'var/ucor'
SOUR:CORR:DEXC:SEL "listl.txt"

Starts the export or import of the selected file.

When import is selected, the ASCII file is imported as user correction
list.

When export is selected, the user correction list is exported into the
selected ASCII file.

Remote-control command:
SOUR:CORR:DEXC:EXEC
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Filling the Correction List with Power Sensor Measurement Data

The level correction values for the user correction list can be acquired by means of R&S NRP power
sensors. The R&S NRP sensor is connected to the SENSOR connector. Configuration of the
connection is performed in the Power Sensor menu (see "Power"). The filling of the ucor list with
measurement data is performed in the ucor list editor (see above "User Correction Menu").

In the editor, the frequencies for which the correction values are to be acquired are entered in the
frequency column (either manually or by means of the Fill... menu).

Important:
Do not save the list at this point, because the frequency entries are lost as long as there are no
entries for the level column also. In the following these entries are automatically acquired by the
connected power sensor.

All level correction values for the given frequency values are measured using the Power sensor and
automatically filled in the selected list after the Execute button is pressed.. The list is automatically
stored and recalled again after filling.

The Fill with Sensor button of the Edit User Correction Data menu opens the associated menu.

Wsed SMA Settings For Measurement

Amplitude I -26.00 I dEm J
Use SParameter | o
Attenuator Mode | Alito d
Fixed Range (PEF) In: [ | 5000 ; | -25.00 ]dBm
Sensor |1-nRPzo1 SN 100148 -]
List Ta Fill I.-"v'ﬂl'_-'SIT‘Iﬂ-'TE’SI_ﬂlI:
Exs_:rutf: I

The menu indicates the relevant generator settings. The Execute button is only enabled if a sensor is
detected and the user correction list contains at least one frequency value.

Remote-control command:
SOUR:CORR:CSET:DATA:SENS: POW: SONC
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Sweep Mode

The R&S SMA Signal Generator offers three different sweep types (frequency sweep, level sweep and
LF sweep) to be activated alternatively. Each type has 5 modes which differ with respect to the sweep
cycle mode (continuous, individual and step-by-step) and triggering mode (automatic, internal and
external).

A phase continuous frequency sweep can be gererated after activating the phase contionuous mode,
see section "Setting a Phase Continuous Frequency Sweep", on page 4.34.

The LF sweep is activated and configured in the Mod Gen block.

A sweep is set in five basic steps which are shown below taking a frequency sweep as an example:
Set the sweep range (Start Freq and Stop Freq or Center Freq and Span).

— Select linear or logarithmic sweep spacing (Spacing).

— Set the step width (Step Lin/Log) and dwell time (Dwell Time).

Activate the sweep (Mode to Auto, Single, Step or Extern Single, Extern Step).

Trigger the sweep, except for Auto mode (Execute Single Sweep, Current Frequency or External
Trigger Signal).

Notes:
Sweeps and LIST mode can not be activated simultaneously, they deactivate each other.
It is recommended to switch off the GUI update (Setup menu) for optimum sweep performance
especially with short dwell times.

Frequency Sweep Menu

The Frequency Sweep menu is opened in the RF function block or in the menu tree of the key
under RF Signal.

£ RF =
|_-|. - |

RF ON

Frequency...

Phase...

Ref Oscillator...

NRP-Z Power Viewer..

Level...

EMF...

Automatic Level Control...

User Correction...
i RF Frag Sweep...
Level Sweep...

List Mpde —

List Mode... :1

In the top section of the menu, the RF sweep mode is activated and the sweep mode is selected.

The buttons are used to reset the RF sweep (all sweep modes) or to execute the RF sweep (Single
mode).
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R Frequishisy Susep:

Mode [ae =]
Reset Sweep
Start Freq | 10000000000 [MHz ]
Stop Freq | soo.000 000 00 | MHz =]
Center Freg | 300.00000000 [ MHz ]
Span | a00.000 000 00 |MHz ¥
|

Current Freq 495.000 00000 | MHz |

Spacing | Linear "'l
S [Cowoor, S
Step Lin | 1.oooooooo|mHz =]
Dwell Time i 100 I ms "l

The sweep range, sweep spacing and dwell time are set in the bottom section.

The sweep range of the RF sweep can be entered in two ways, either by entering the Start and Stop
value or by entering the Center and Span. The two sets of parameters influence each other in the
following way:

Start = (Center - Span/2)
Stop = (Center + Span/2)
Center = (Start + Stop)/2
Span = (Stop - Start)

State — RF Frequency Activates/deactivates RF sweep mode.
Sweep
Note:
Activating the RF frequency sweep automatically deactivates the
list mode, Level sweep and LF frequency sweep.

Remote-control commands:
SOUR:FREQ:MODE SWE
SOUR:FREQ:MODE CW

Mode — RF Frequency Selects the Sweep instrument operating mode and the Sweep mode.
Sweep

Auto Sets an automatic repeated sweep cycle. If a
different sweep mode was activated prior to the
Auto mode, the cycle continues from the current
sweep setting.

The Reset button resets the sweep to the start
frequency.

Remote-control commands:
SOUR: SWE : FREQ:MODE AUTO
TRIG:FSW:SOUR AUTO
SOUR:FREQ:MODE SWE

1400.0075.32 4.65 E-5



Sweep Mode R&S SMA

Single Sets a single sweep cycle. The sweep is triggered
by the Execute Single Sweep button.

If a different sweep mode was activated prior to the
Single mode, the current sweep is stopped. The
Single sweep always starts at the start frequency
when triggered.

The Reset button stops the sweep and resets it to
the start frequency.

Remote-control commands:
SOUR: SWE : FREQ:MODE AUTO
TRIG:FSW:SOUR SING
SOUR:FREQ:MODE SWE
SOUR:SWE: FREQ: EXEC

Step Sets a step-by-step sweep cycle.

If this mode is activated, the cursor moves to the
value displayed for Current Freq. Any variation to
the Current Freq value triggers a sweep step. The
step width is set below at entry field Step Lin or
Step Log.

If a different sweep mode was activated prior to the
Step mode, the current sweep is stopped. The Step
sweep starts at the current RF frequency.

The Reset button resets the sweep to the start
frequency.

Remote-control commands:
SOUR: SWE : FREQ:MODE MAN
SOUR:FREQ:MODE SWE
SOUR:SWE:FREQ:SPAC LIN
SOUR:SWE:FREQ:STEP:LIN 0.5E4
SOUR:FREQ:MAN 1E6

(the value entered with command

SOUR:SWE: FREQ: STEP:LIN|LOG sets the step
width. The value entered with command

SOUR: FREQ:MAN has no effect, the command only
triggers the next sweep step. However, the value
has to be in the currently set sweep range (start to
stop). In remote control only a step-by-step sweep
from start to stop frequency is possible)

1400.0075.32 4.66 E-5



R&S SMA

Sweep Mode

1400.0075.32

Extern Single

Extern Step

Sets a single sweep cycle. The sweep is triggered
by an external trigger signal.

If a different sweep mode was activated prior to the
Extern Single mode, the current sweep is stopped.
The Extern Single sweep always starts at the start
frequency when triggered.

The Reset button resets the sweep to the start
frequency.

The external trigger signal is input at the rear of the
instrument (BNC connector INST TRIG).

Remote-control command:
SOUR: SWE : FREQ :MODE AUTO
TRIG:FSW:SOUR EXT
SOUR:FREQ:MODE SWE
(External trigger)

Sets a step-by-step sweep cycle. Each sweep step
is triggered by an external trigger signal (trigger
source as described under Extern Single). The step
width is set below at entry field Step Lin or Step
Log.

If a different sweep mode was activated prior to the
Extern Step mode, the current sweep is stopped.
The Extern Step sweep always starts at the start
frequency when triggered.

The Reset button resets the sweep to the start
frequency.

Remote-control command:
SOUR: SWE: FREQ:MODE STEP
SOUR:SWE:FREQ:SPAC LIN
SOUR:SWE:FREQ:STEP:LIN 1 MHz
TRIG:FSW:SOUR EXT
SOUR:FREQ:MODE SWE

(External trigger)
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Extern Sets an automaticly repeated sweep cycle that is
Start/Stop started, stopped and restartet by subsequent

external trigger events.

The first external trigger signal starts the sweep
(Start).

The next external trigger signal stops the sweep at
the current frequency (Stop).

The third external trigger signal starts the sweep at
the start frequency (Start).

If a different sweep mode was activated prior to the
Extern Start/Stop mode, the current sweep is
stopped and the Extern Start/Stop sweep starts at
the start frequency when triggered.

The Reset button resets the sweep to the start
frequency.

The external trigger signal is input at the rear of the
instrument (BNC connector INST TRIG).

Remote-control command:
SOUR:SWE : FREQ:MODE AUTO
TRIG:FSW:SOUR EAUT
SOUR:FREQ:MODE SWE
(External trigger)

The sweep range, sweep spacing and dwell time are set in the bottom section.

Execute Single Sweep —
RF Frequency Sweep
(Mode Single only)

Reset Sweep - RF
Frequency Sweep

Start Freq - RF Frequency
Sweep

Stop Freq - RF Frequency
Sweep
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Triggers the sweep manually. A manual sweep can only be triggered if
Mode Single is selected.

Remote-control commands:
SOUR: SWE : FREQ :MODE AUTO
TRIG:FSW:SOUR SING
SOUR:FREQ:MODE SWE
SOUR: SWE: FREQ:EXEC

Resets the sweep. The start frequency is set and the next sweep
starts from there.

Remote-control command:
SWE:RES:ALL

Sets the start frequency.

Remote-control command:
SOUR:FREQ:STAR 100MHz

Sets the stop frequency.

Remote-control command:
SOUR:FREQ:STOP 500MHz
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Center Freq - RF
Frequency Sweep

Span - RF Frequency
Sweep

Current Freq - RF
Frequency Sweep

Spacing - RF Frequency
Sweep

Shape - RF Frequency
Sweep
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Sets the center frequency.

Remote-control command:
SOUR:FREQ:CENT 300MHz

Sets the span.

Remote-control command:
SOUR:FREQ:SPAN 400MHz

Displays the current frequency.

If Step is set, the frequency for the next frequency step of the sweep
is entered here.

Remote-control command
SOUR:FREQ:MAN 300MHz

Selects linear or logarithmic sweep spacing.

Remote-control command:

SOUR:SWE:FREQ:SPAC LIN | LOG

Selects the cycle mode for a sweep sequence (shape) .

f & sawtooth shape
stop frequency

start frequency

triangle shape

stop frequency

start frequency

v

Sawtooth One sweep runs from start to stop frequency. Each
subsequent sweep starts at the start frequency, i.e.
the shape of the sweep sequence resembles a
sawtooth.

Remote-control command:
SOUR: SWE : FREQ: SHAP SAWT

Triangle One sweep runs from start to stop frequency and
back,i.e. the shape of the sweep resembles a
triangle. Each subsequent sweep starts at the start
frequency.

Remote-control command:
SOUR:SWE:FREQ:SHAP TRI
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Step Lin/Log - RF
Frequency Sweep

Dwell Time - RF Frequency
Sweep

Ext Trigger Input Slope -
RF Frequency Sweep
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Sets the step width for the individual sweep steps. This entry is
effective for all sweep modes.

Step Lin or Step Log is displayed depending on whether Spacing
Lin or Log is selected.

Step Lin With the linear sweep, the step width is a fixed
frequency value which is added to the current
frequency. The linear step width is entered in Hz.

Remote-control command:
SOUR:SWE:FREQ:STEP:LIN 1 MHz

Step Log With the logarithmic sweep, the step width is a
constant fraction of the current frequency. This
fraction is added to the current frequency. The
logarithmic step width is entered in %.

Remote-control command:
SOUR:SWE:FREQ:STEP:LOG 1 PCT

Sets the dwell time. The dwell time determines the duration of the
individual sweep steps

Note:
It is recommended to switch off the GUI update for optimum sweep
performance especially with short dwell times.

Remote-control command: :
SOUR:SWE:FREQ:DWEL 10ms

Sets the polarity of the active slope of an applied instrument trigger.

This setting affects the INST TRIG input (BNC connector at the rear of
the instrument).

Positive The rising edge of the trigger signal is active.

Remote-control command:
SOUR:INP:TRIG:SLOP POS

Negative The falling edge of the trigger signal is active.

Remote-control command:
SOUR:INP:TRIG:SLOP NEG
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Level Sweep Menu

The Level Sweep menu is opened in the RF function block or using the key under RF.

E- RF -
RF -
RF ON
Frequency...
Phase...
Ref Oscillator...
NRP-Z Power Viewer. .
Level...
EMF._..
Automatic Level Control...
User Correction. ..
RF Freq Sweep...
-1 Level Sweep, .

List Mode —

List Mode... ll

In the top section of the menu, the Level Sweep mode is activated and the level range and the sweep
mode are selected. The buttons are used to reset the level sweep (all sweep modes) or to execute the

level sweep (Single mode).

R Level Gueep

llstate

Attenuator Mode

Mode

Reset Sweep |

StartLevel I —30.0D|dBm "I
Stop Level | -10.00 | dBm "I

Current Level I —Z{!'.'G_G_I dBm - I

Shape I Sawtooth -"I
Step I 100 I dB .'l
Dwell Time l 0.0 I ms -"I

The sweep range, sweep spacing and dwell time are set in the bottom section.

State - RF Level Sweep
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Activates Level Sweep mode.

Note:

Activating the level sweep automatically deactivates the list mode,

RF sweep and LF sweep.
Remote-control commands:

SOUR: POW:MODE SWE
SOUR: POW:MODE CW
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Attenuator Mode Sets the ranges of level settings for the level sweep. The level
settings are either performed in the low level (electronically switching
attenuator) or in the high level (relay-switched high-power-bypass)

ranges.

Note:

An error message is generated and the best possible level is set if
the sweep contains level values outside the selected range.

Normal The level settings are made in the area of the
electronically switching attenuator. The high level
ranges are not available.

Remote-control command:
SOUR: SWE : POW : AMOD NORM

High Power The level settings are made only in the area of the
high-power bypass. Only the high level range is
available.

Remote-control command:
SOUR: SWE : POW : AMOD HPOW
Mode - RF Level Sweep Selects the Level Sweep instrument operating mode and the Sweep
mode.

Auto Sets an automatic repeated sweep cycle. If a
different sweep mode was activated prior to the
Auto mode, the cycle continues from the current
sweep setting.

The Reset button resets the sweep to the start level.
Remote-control commands:
SOUR: SWE : POW: MODE AUTO
TRIG:PSW:SOUR AUTO
SOUR: POW:MODE SWE
Single Sets a single sweep cycle. The sweep is triggered
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by the Execute Single Sweep button.

If a different sweep mode was activated prior to the
Single mode, the current sweep is stopped. The
Single sweep always starts at the start level.

The Reset button stops the sweep and resets it to
the start level.

Remote-control commands:
SOUR: SWE : POW:MODE AUTO
TRIG:PSW:SOUR SING
SOUR: POW:MODE SWE
SOUR: SWE : POW: EXEC
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Step

Extern Single

Sets a step-by-step sweep cycle.

If this mode is activated, the cursor moves to the
value displayed for Current Level. Each sweep step
is triggered by a variation of the value in the Current
Level entry window. The step width is set below at
entry field Step.

If this mode is activated, the cursor moves to the
value displayed for Current Level. If a different
sweep mode was activated prior to the Step mode,
the current sweep is stopped. The Step sweep
starts at the current level value.

The Reset button resets the sweep to the start level.

Remote-control commands:
SOUR: SWE : POW: MODE MAN

SOUR: POW:MODE SWE

SOUR: SWE: POW: STEP 0.5

SOUR:POW:MAN -15

(the value entered with command

SOUR: SWE: POW: STEP sets the step width. The
value entered with command SOUR: POW:MAN has
no effect, the command only triggers the next sweep
step. However, the value has to be in the sweep
range (start to stop value) In remote control only a
step-by-step sweep from start to stop level is
possible)

Sets a single sweep cycle. The sweep is triggered
by an external trigger signal.

If a different sweep mode was activated prior to the
Extern Single mode, the current sweep is stopped.
The Extern Single sweep always starts at the start
level.

The external trigger signal is input at the rear of the
instrument (BNC connector INST TRIG).

The Reset button stops the sweep and resets it to
the start level.

Remote-control commands:
SOUR: SWE : POW:MODE AUTO
TRIG:PSW:SOUR EXT
SOUR: POW:MODE SWE
(External trigger)
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Extern Step Sets a step-by-step sweep cycle. Each sweep step
is triggered by an external trigger signal (trigger
source as described under Extern Single). The step
width is set below at entry field Step.

If a different sweep mode was activated prior to the
Extern Step mode, the current sweep is stopped.
The Extern Step sweep always starts at the start
level.

The Reset button resets the sweep to the start level.

Remote-control command:
SOUR: SWE : POW:MODE STEP
SOUR:SWE:POW:STEP 0.5
TRIG:PSW:SOUR EXT
SOUR: POW:MODE SWE
(External trigger)

Extern Sets an automaticly repeated sweep cycle that is
Start/Stop started, stopped and restartet by subsequent
external trigger events.

The first external trigger signal starts the sweep
(Start).

The next external trigger signal stops the sweep at
the current level (Stop).

The third external trigger signal starts the sweep at
the start level (Start).

If a different sweep mode was activated prior to the
Extern Start/Stop mode, the current sweep is
stopped and the Extern Start/Stop sweep starts at
the start level when triggered.

The Reset button resets the sweep to the start level.

The external trigger signal is input at the rear of the
instrument (BNC connector INST TRIG).

Remote-control command:
SOUR: SWE : POW:MODE AUTO
TRIG:PSW:SOUR EAUT
SOUR: POW:MODE SWE
(External trigger)

Reset Sweep - RF Level Resets the sweep. The start level is set and the next sweep starts
Sweep from there.

Remote-control command:
SWE:RES:ALL

1400.0075.32 4.74 E-5



R&S SMA

Sweep Mode

Execute Single Sweep - RF Triggers the sweep manually. A manual sweep can only be triggered if

Level Sweep

Mode Single is selected.

Remote-control commands:
SOUR: SWE : POW:MODE AUTO
TRIG:PSW:SOUR SING
SOUR: POW:MODE SWE
SOUR: SWE : POW: EXEC

The sweep range, sweep spacing and dwell time are set in the bottom section.

Start Level - RF Level
Sweep

Stop Level — RF Level
Sweep

Current Level - RF Level
Sweep

Shape - RF Level Sweep
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Sets the start level.

Remote-control command:
SOUR:POW:STAR -100

Sets the stop level.

Remote-control command:
SOUR:POW:STOP -10

Displays the current level.

If Step is set, the level for the next level step of the sweep is entered
here.

Remote-control command:
SOUR:POW:MAN -30

Selects the cycle mode for a sweep sequence (shape) .

Sawtooth One sweep runs from the start level to the stop level.
The subsequent sweep starts at the start level
again, i.e. the shape of sweep sequence resembles
a sawtooth.

Remote-control command:
SOUR: SWE : POW: SHAP SAWT

Triangle One sweep runs from start to stop level and back,
i.e. the shape of the sweep resembles a
triangle.Each subsequent sweep starts at the start
level again.

Remote-control command:
SOUR: SWE : POW: SHAP TRI
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Step - RF Level Sweep

Dwell Time - RF Level
Sweep

Instrument Trigger Input
Slope
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Sets the step width for the individual sweep steps. This entry is
effective for all sweep modes.

With the level sweep, the logarithmic step width is a constant fraction
of the current level. This fraction is added to the current level. The
logarithmic step width is entered in dB.

Remote-control command:
SOUR: SWE: POW:STEP 3

Enters the dwell time. The dwell time determines the duration of the
individual sweep steps.

Note:
It is recommended to switch off the GUI update for optimum sweep
performance especially with short dwell times.

Remote-control command:
SOUR:SWE : POW:DWEL 10ms

Sets the polarity of the active slope of an applied instrument trigger.

This setting affects the INST TRIG input (BNC connector at the rear of
the instrument).

Positive The rising edge of the trigger signal is active.

Remote-control command:
SOUR:INP:TRIG:SLOP POS

Negative The falling edge of the trigger signal is active.

Remote-control command:
SOUR:INP:TRIG:SLOP NEG
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List Mode - List

Similar to a sweep, a series of previously defined frequency and level points is processed in LIST
mode. In contrast to a sweep, however, a list with freely selectable value pairs (frequency and level)
can be created. The value range for frequency and level covers the entire configurable value range of
the instrument.

Note:
LIST mode and sweeps can not be activated simultaneously, they deactivate each other.

The lists can be created in the List Editor. Each list is stored in its own file with the predefined file
extension *. Isw. The name of the List file can be freely selected. The files are loaded from the Lists...
file manager. Externally created tables with pairs of frequency and level values can be converted into
List files using the import function. The external files must have the file extension *.txt or *.csv. These
file formats are provided e.g. by the Microsoft Excel program. The separators for table columns and for
decimal floating-point numerals can be set. In addition, internally created List data can be exported into
ASCII files using the export function.

The necessary hardware settings are calculated the first time a list is processed. With long dwell times,
this calculation can be performed while the list is being processed; the entered dwell times are
observed. With very short dwell times, calculation of the hardware settings increases the dwell time for
the initial processing cycle; the entered value is only observed from the second processing cycle
onwards. In this case a message appears to inform the user that there is a deviation between the
current and set dwell times. No further calculations are required after the first run through a list. The
current dwell times will definitely no longer deviate from the set dwell times.

The list is either processed from the beginning to the end of the list (modes Auto, (External) Single,
(External) Step) or by hopping from one freely selectable list index (frequency/level pair) to the next
(modes Ext Hop, Ext Hop Direct).

The Fast Hop control signals (clock, strobe and data) are supplied via the serial FHOP bus on the AUX
1/0O interface at the rear of the instrument. Data transmission starts with the MSB (most significant bit). A
strobe marks the LSB (least significant bit) and thus the end of a valid data sequence (40 bits). The
data bits determine the RF path, the Fast Hop mode (direct or not) and the processed list index. The
timing of the control signals is illustrated in the following figure.

thop_data

fhop_path thop_cmd fhop_data
fhop_imm n

Input control signals for List Modes Fast Hop and Fast Hop Direct on the serial FHOP bus of the AUX
I/O interface
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Function of data bits of FHOP bus (fhop_data line, see following figure) and their function for controlling
fast frequency hopping

Data bit name (bit number) Function
path (39) Bit 39 must be set to 0
imm_n (38) Selects Fast Hop mode:

0 = Fast Hop Direct (the selected settings are performed at once after data transfer of a
complete sequence (40 bits) without additional triggering)
1 = Fast Hop (the selected settings are performed after an instrument trigger)

cmd (37 to 32) Selects function for fast hop mode.

Bit 32 must be set to 1 (= List Mode)

Bits 37 to 33 must be set to 0 (= reserved for future extensions)

data (31 t0 0) Data bits

Determine the list index (frequency/level setting) to be processed for List Mode

Example:

The bit sequence 0100-0001-0000-0000-0000-0000-0000-0000-0000-1010 on data line fhop_data
selects the list index 10 of the currently loaded list. The frequency and level setting associated with
this index are performed after the next instrument trigger.

Preconditions:
List Mode Fast Hop is selected in the LIST menu and a list with at least 10 entries is loaded. An
external trigger is provided at the INST TRIG connector.

List Mode menu

The List Mode menu is opened in the RF function block or using the key under RF.
& RF =l

. |".-='
RF ON
Frequency...
Phase...
Ref Oscillator...
NRP-Z Power Viewer...
Level...
EMF...
Automatic Level Control...

User Correction...
RF Freg Sweep...
Level Sweep. .

o — st Mode —

i List Mode... =

The menu is used to activate/deactivate operating mode List, to create, select and activate the lists, and
to select the trigger mode and the dwell time.
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List Mode - List

Attenuator Mode I Mormal 'i
I]ll'lﬂnde | Extern Single _‘:”
Dwell Time | AUt i

Single
Current Indq >tep

Extern Single

LeatExtern Step

Extern Hop

Lf'erndI Extern Hop Direct
T

-
|

e

Edit List Mode Data... |
ListRa.ngE]n.ll o, i o1

Trigger Slope | Positive “'i
ImportExport === |::_J
State - List Mode

Attenuator Mode
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Activates/deactivates the LIST mode. The currently selected list is
processed.

In case of a new or modified list, the necessary hardware settings are
automatically determined on activation of the list mode. The data
determined in this way is stored along with the list and is available
whenever the list is used again.

This means that when activating the list mode, the system checks

whether any hardware settings are present. If so, the list is started

immediately, but if not they are automatically determined (the list is
learnt).

A Learn List Mode Data button is available for deliberately activating
list learning.

Note:
Activating the list mode automatically deactivates all sweeps.
During list mode the frequency and level indications are dimmed,
they do not display the currently set values.

Remote-control command:
SOUR:FREQ:MODE LIST

Sets the ranges of level settings for the list mode. The level settings
are either performed in the low level (electronically switching
attenuator) or in the high level (relay-switched high-power-bypass)
ranges.

Note:
An error message is generated and the best possible level is set if
the list contains level values outside the selected range.

Normal The level settings are made in the area of the
electronically switching attenuator. The high level
ranges are not available.

Remote-control command:
LIST:POW:AMOD NORM
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High Power

Mode - List Mode Selects the cycle

Auto

Single

Step
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The level settings are made only in the area of the
high-power bypass. Only the high level range is
available.

Remote-control command:
LIST:POW:AMOD HPOW

mode of the LIST mode.

Cycle from the beginning to the end of the list with
automatic restart at the beginning.The duration of a
list step is determined by the set dwell time. Button
Reset restarts the list at the starting point.

Remote-control commands:
SOUR:FREQ:MODE LIST
SOUR:LIST:MODE AUTO
SOUR:LIST:TRIG:SOUR AUTO

Single cycle from the beginning to the end of the list.
If Single is selected, the cycle is not started
immediately. The Execute Single button appears
under the Mode line. The cycle is started with this
button. The duration of a list step is determined by
the set dwell time. Button Reset restarts the list at
the starting point.

Inude | Single LIII
Execute Single |

Remote-control commands:
SOUR:FREQ:MODE LIST
SOUR:LIST:MODE AUTO
SOUR:LIST:TRIG:SOUR SING
SOUR:LIST:TRIG:EXEC

Manual, step-by-step processing of the list.
Activating Step stops the current list and the cursor
moves to the value displayed for Current Index. It is
now possible to scroll up and down in the list in
discrete steps by varying the index or to enter a
freely selectable index. The duration of a list step is
determined by the time between two index entries.

ICurrentIndex | 0 I

Remote-control commands: n.a.
(only external step mode is available in remote
control)
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Extern Single  Single cycle from the beginning to the end of the list
as with Single, but started by an external trigger.
Button Reset restarts the list at the starting point.

The external trigger signal is input at the BNC
connector INST TRIG on the rear of the instrument.

Remote-control commands:
SOUR:FREQ:MODE LIST
SOUR:LIST:MODE AUTO
SOUR:LIST:TRIG:SOUR EXT

Extern Step Step-by-step cycle using the external trigger signal.
Each trigger event starts a single step. The list is
processed in ascending order. The duration of a list
step is determined by the time between two trigger
events. Button Reset restarts the list at the starting
point.

The external trigger signal is input at the BNC
connector INST TRIG on the rear of the instrument.

Remote-control commands:
SOUR:FREQ:MODE LIST
SOUR:LIST:MODE STEP
SOUR:LIST:TRIG:SOUR EXT
(external trigger)

Ext Hop Index-by-index cycle. The processed list index is
determined by the external control signals provided
via the serial FHOP bus on the AUX 1/O interface at
the rear of the instrument (see above, introduction to
list mode).

The external trigger signal is used. Each trigger
event starts the processing of the frequency and
level settings associated with selected index (trigger
source as described under Extern Single). The
duration of a list step is determined by the time
between two trigger events. Note that the
fhop_imm_n bit has to be disabled on the fhop_data
line (= 1, see above, introduction to list mode).

Remote-control commands:
SOUR:FREQ:MODE LIST
SOUR:LIST:MODE STEP
SOUR:LIST:TRIG:SOUR HOP
(external trigger)
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Execute Single - List Mode
(Mode Single only)

Reset - List Mode

Dwell Time - List Mode

Current Index - List Mode

Learn List Mode Data... -
List Mode

1400.0075.32

Ext Hop Direct Index-by-index cycle. The processed list index is
determined by the external control signals provided
via the serial FHOP bus on the AUX I/O interface at
the rear of the instrument.

Processing of the frequency and level settings
associated with selected index is automatically
started at the end of data transmission.

Note that the fhop_imm_n bit has to be enabled on
the fhop_data line (= 0, see above, introduction to
list mode).

Remote-control commands:
SOUR:FREQ:MODE LIST
SOUR:LIST:MODE STEP
SOUR:LIST:TRIG:SOUR DHOP
(external trigger)

Triggers the list manually. This button is available only if Mode Single
is selected.

Remote-control commands
SOUR:FREQ:MODE LIST
SOUR:LIST:MODE AUTO
SOUR:LIST:TRIG:SOUR SING
SOUR:LIST:TRIG:EXEC

Resets the list to the starting point.

Remote-control command:
SOUR:LIST:RES

Enters the dwell time. The dwell time determines the duration of a list
step in list operating modes Auto, Single and Extern Single. In these
modes a complete list is processed either once or continuously.

In list operating modes Step and Extern Step, the set dwell time does
not affect signal generation. In this case, the duration of a list step is
determined by the time between two (internal or external) trigger
events.

Remote-control command:
SOUR:LIST:DWEL 10 ms

Sets the list index in Step mode.
Remote-control command: n.a.

Starts the determination of the hardware setting for the selected list.
The data determined in this way is stored along with the list.

It may be necessary to deliberately activate list learning in the event of
greatly altered environmental conditions that require new hardware
settings.

If this is not done, a previously learned hardware setting will continue
to be used when list mode is switched on (State = On). If no setting is
available, e.g. when the list is used for the first time, learning is
automatically activated.

Remote-control command:
SOUR:LIST:LEAR
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List Mode Data... - List Calls the File Select menu for selecting and creating a list or the File
Mode Manager.

Mew List

File Managar..,

Remote-control command:

SOUR:LIST:CAT

Response:

SOUR:LIST:SEL
SOUR:LIST:DEL

SOUR:LIST:DEL:

Edit List Mode Data... - List Calls the editor fo

2
'MYLIST', 'LIST1', 'LIST2'
'LIST2'
'LIST1'
ALL

r editing the selected list. A list consists of any

Mode number of frequency/level value pairs. The currently selected list is
displayed.
Edif List Hods Tata 195t finde
| Frequency/Hz Power/dBm
90 000.00 -40_[![)
80 000.00 4020
3 70 00of |
2|
Gota | Edit | Save |
Frequency/Hz Enter the frequency of the frequency/power value

Pow/dBm

Goto

Edit
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pair.

Remote-control command:
SOUR:LIST:FREQ 1.4GHz,1.3GHz,1GHz...

Enter the level of the frequency/power value pair.

Remote-control command:
SOUR:LIST:POW O0dBm, 2dBm,2dBm, 3dBm, ...

Selects row for editing.

Goto first
Goto last

If Goto row is selected, a window opens for entering
the requested row.

oK | Cancel |

Remote-control command: n.a.
(it is not possible to change individual positions of
the list)

Calls a selection of possible actions described
below.

Insert Row
Insert Range...
Fill...

Delete Row
Delete Range...
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Insert Row

Insert Range

Fill....

Save as

Save

Insert a new row before the marked row.

Remote-control command: n.a.

Insert new rows before the marked row. The number
of rows to be inserted can be defined in an entry
window.

|Rows to Insert | |

OK | Cancel |

Remote-control command: n.a.

Opens a sub menu for defining a set of list values to
be automatically entered in the ucor list.

Fill List, fide Daba IES
From '_-I.
Range i 5
Select column to fill |Frequenc',',-’Hz !I
Start Vilue [ 90000.00 [Hz =]
End Value [ 13000000 [Hz - |
IncrementValue | 1000000 [Hz =]
il 1

The start line and the number of rows to be filled are
defined under From and Range.

The column to be filled is selected under Select
column to fill. Depending on the selection here, the
default for start, end, and increment value are set.
As the settings are interdependent, a change of one
parameter may result in the automatic change of
one or more of the other parameters.

The filling of the column with the selected value

settings is started with button Fill.

Remote-control command: n.a.

Open the file menu to save the list under a new
name.

Each list is saved to the R&S SMA Signal Generator
CompactFlash™ Card as a separate file with the file
prefix *.Isw. The file name and the directory to which
the file is saved are user-selectable.

Remote-control command: n.a.

The list is saved under its current name.

Remote-control command: n.a.
(the list is saved automatically after the values have
been entered)
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List Mode - List

List Range In - List Mode

Trigger Slope

Import/Export - List Mode

Mode - List Mode

Extension - List Mode

Decimal Point - List Mode
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Defines an index range in the current list by setting the start and stop
index. Only the values in the selected index range are processed in
LIST mode, all other list entries are ignored.

Remote-control command:
SOUR:LIST:IND:STAR 15
SOUR:LIST:IND:STOP 155

Sets the polarity of the active slope of an applied instrument trigger.

This setting affects the INST TRIG input (BNC connector at the rear of
the instrument).

Positive The rising edge of the trigger signal is active.

Remote-control command:
SOUR:INP:TRIG:SLOP POS

Negative The falling edge of the trigger signal is active.

Remote-control command:
SOUR:INP:TRIG:SLOP NEG

Expands the menu with the area for import and export of list mode
files.

Externally edited Excel tables with frequency/level pairs can be
imported as text or CSV-files and used for list mode.

On the other hand, internally created list mode list can be exported as
text or CSV-files..

Selects if list mode lists should be imported or exported. . The
settings offered below depend on the selected mode.

Remote-control command:
SOUR:LIST:DEXC:MODE IMP

Selects the file extension of the ASCII file to be imported or exported.
Selection TXT (text file) or CSV (Excel file) is available. .

Remote-control command:
SOUR:LIST:DEXC:AFIL:EXT TXT

Selects the decimal separator used in the ASCII data between "'
(decimal point) and ',’ (comma) with floating-point numerals.

Remote-control command:
SOUR:LIST:DEXC:AFIL:SEP:DEC DOT
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Column Separator- List
Mode

Select ASCII Source /
Destination - List Mode

Destination / Source - List
Mode

Import / Export - List Mode
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Selects the separator between the frequency and level column of the
ASCII table.

Remote-control command:
SOUR:LIST:DEXC:AFIL:SEP:COL TAB

Calls the File Manager for selecting the ASCII file to be imported into
a list mode list (source) or the ASCII file the list mode list is exported
(destination) in. .

Remote-control command:
MEMM:DIR 'var/user/list'
SOUR:LIST:DEXC:AFIL:SEL "listl.txt"

Calls the File Manager for selecting the list mode list to be exported
(source) into an ASCII file or the destination for the ASCII file to be
imported (destination) in. .

Remote-control command:
MEMM:DIR 'var/user/list'
SOUR:LIST:DEXC:SEL "listl.txt"

Starts the export or import of the selected file.
When import is selected, the ASCII file is imported as list mode list.

When export is selected, the list mode list is exported into the selected
ASCII file.

Remote-control command:
SOUR:LIST:DEXC:EXEC
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Modulations

The R&S SMA Signal Generator provides amplitude modulation (AM), frequency modulation (analog
and digital), phase modulation (analog and digital), pulse modulation and chirp modulation. In addition,
the RF signal can be modulated with a wide variety of internal modulations waveforms, e.g. sine waves,
triangle/rectangular/trapeze signals, and noise. Test signals for avionic systems can be generated
(VOR (VHF Omnidirectional Range), ILS-GS (Instrument Landing System - Glide Slope), ILS-LOC
(Instrument Landing System - Localizer) and Marker Beacon).

Analog amplitude and pulse modulation are available for the basic unit (R&S SMA + frequency option
R&S SMA-B10x) without additional equipment options. A standard LF generator and pulse generator
are provided for internal modulation.

Frequency modulation (FM) and phase modulation (PhiM) require option R&S SMA-B20 (FM/PhiM
Modulator) or R&S SMA-B22 (Enhanced Phase Noise Performance andFM/PhiM Modulator). Chirp
modaulation is avaiable with one of these options and an interface board with part number 1400.0530.02.

Option Multifunction Generator, R&S SMA-K24, provides a second LF Generator and a Noise
generator. The LF Generator can be used as a second modulation source with extended frequency
range and selectable signal shapes. The noise source provides white noise with selectable bandwidth
and level distribution as additional modulation source.

Extended pulse modulation features are provided by option R&S SMA-K23, Pulse Generator.
The test signals for avionic systems are available with option R&S SMA-K25, VOR/ILS modulation.

Settings for the modulation are made in separate modulation menus. These menus can be accessed in
the block diagram by way of the MOD function block, or by means of the menu with the same name

which is opened using the key.

The key switches the active modulations on and off. Pressing the key again restores the
status that was active before the last switch-off. MOD OFF is displayed in the info line of the header
next to the Level field.

Remote-control command:
SOUR:MOD:ALL:STAT OFF

& &
Mod Gen Mod RF Mod Gen RF
config... I | config... I | config... I . RF config... config. .. I . RF
[ on [ on [ on £ C on [~ on =
AM

The activated and deactivated state is indicated in the block diagram by means of the different block
color and the status of the On checkbox. The active modulations are indicated in the block.
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Modulation Sources

For amplitude, pulse, frequency, phase and VOR/ILS modulation the internal and external modulation
source can be used. For Marker Beacon modulation only the internal modulation sources are available.
For external digital FM and PhiM only external modulation sources can be used.

Internal Modulation Sources

Two LF generators, a noise generator and a pulse generator are available as internal modulation
sources for a fully equipped instrument. The first LF generator supplies sinusoidal signals (see also the
section "LF Generator and LF Output - Mod Block", page 4.148 ). The second LF generator supplies
signals with selectable shapes. The frequency range is extended. The pulse generator provides single
and double pulse modulation with selectable pulse widths and periods. The LF generator is also used
for the generation of the VOR/ILS signals. The noise generator supplies white noise with selectable
bandwidth and level distribution.

External Modulation Sources

The modulation inputs AM EXT, FM/PM EXT and PULSE EXT at the rear of the instrument are
provided as the external modulation source for amplitude, pulse, frequency and phase modulation. The
external signal for digital FM/PM modulation is fed in via the AUX I/O interface.

The AM EXT connector can be used to feed in external VOR/ILS signal in addition.

The external modulation signal at the inputs must have a voltage of Vg =1V (V= 0.707 V) in order to
achieve the displayed modulation depth and range. The input voltage should not exceed 1.1 Vg,
otherwise modulation distortions might occur. With external pulse modulation, the switching point is
max. 2.4 V and the voltage at the input should not exceed 5 V. The maximum modulation frequency is
10 MHz for frequency and phase modulation.

Simultaneous Operation of Several Modulations or Other Operating
Modes

The table shows the modulations and operating modes which can be activated simultaneously (+) or
which deactivate each other (-).

AM FM | digital | PhiM | digital | Pulse |VOR | ILS MB | ADF
FM PhiM

Amplitude modulation (AM) / + + + + _ _ _ _ _
Frequency modulation (FM) + / _ _ _ + + + + +
Digital Frequency modulation (FM) | _ / _ _ + + + + +
Phase modulation (PhiM) + _ _ / _ + + + + +
Digital Phase modulation (PhiM) + _ _ _ / + + + + +
Pulse modulation _ + + + + / - - - -
VOR modulation _ + + - + - / - - -
ILS modulation _ + + _ + _ _ / _ -
Marker Beacon modulation + + _ + - - - / -
ADF modulation _ + + - + - - - - /
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Amplitude Modulation - AM

An internal and/or external source can be selected for amplitude modulation. Two LF modulation
generators and a noise generator are available as the internal source for a fully equipped instrument.
Two-tone AM is possible by simultaneously switching on the external and internal or both internal
sources.

The AM EXT input connector for external feed of analog modulation signals is at the front of the
instrument. The coupling mode of the input (AC or DC) can be selected.

Amplitude Modulation Menu

The Amplitude Modulation menu is opened in the Mod function block or using the key under
Mod.

Amplitude Mod...
Frequency Mod..
Phase Mod..
Pulse Mod...
Chirp Mod...

In the upper section of the menu, the modulation source is selected and the modulation switched on.
The modulation source can be selected independently for the different modulation types and the LF
output. The configuration of the selected external and/or internal modulation source is performed in the
lower section of the menu or in the Mod Gen block (internal source only). These settings affect all
modulations which use the same modulation source. For a fully equipped instrument two LF generators
and a noise generator are available as internal sources.

finpLi bl fiodulstion.

State =TT
AM Source I Int j
AM Depth | 500|% ¥
AM Source = INTemal
Source I LFGen 1+2 ﬂl
Depth 1 | 150[% x|
Depth 2 | i50[% 7]
LFGen 1 Freg | 1ooooofkHz =|
LFGen 2 Shape I Sine j
LFGen 2 Freq | looooo[kHz =]
Note:

If an avionic modulation (VOR/ILS..) is activated this modulation is deactivated and an error
message indicated in the info line.

State - AM Activates/deactivates AM modulation.

Remote-control command:
SOUR:AM:STAT ON
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AM Source - AM

AM Depth

AM Sensitivity
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Selects the source for the AM signal.

The source can be selected independently for the different modulation
types and the LF output.

The configuration of the selected external and/or internal modulation
source is performed in the lower section of the menu or in the Mod
Gen block (internal source only). For a fully equipped instrument two
LF generators and a noise generator are available as internal sources.

Int Selects the internal modulation source for AM
modulation.

Remote-control command:
SOUR:AM:SOUR INT

Ext Selects the external source. The external signal is
input via the AM EXT connector.

Remote-control command:
SOUR:AM:SOUR EXT

Int + Ext Selects the internal and external source at the same
time. This setting enables two-tone AM modulation.

Remote-control command:
SOUR:AM:SOUR INT,EXT

Sets the modulation depth in percent.

Note:
With two-tone modulation please observe that the set modulation
depth is valid for both signals and the sum modulation depth is
determined by doubling the set modulation depth. This results in
overmodulation if the maximal value for modulation depth is
exceeded (see data sheet).

Remote-control command:
SOUR:AM:DEPT 20PCT

(Source External only)

Displays the input sensitivity of the AM EXT input in %/V. The display
only appears in the case of external modulation.

The modulation depth entered under AM Depth is reached with 1 Volt
modulation of the input.

Remote-control command:
SOUR:AM: SENS?
Response: "30"
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AM Ext Coupling (Source External only)
Selects the coupling mode (AC or DC) for external feed.

Remote-control command:
SOUR:AM:EXT:COUP AC

In case of selection Source Int, the settings for the internal modulation sources are offered in the AM
Source = INTernal section of the Amplitude Modulation menu. These settings affect all analog
modulations which use the same modulation sources.

AM Source I Int j
AM Depth | s00[% x|
AM Source = INTemal
Source I LFGen 1+2 jl
Depth 1 | 150[% x|
Depth 2 | is0[%
LFGen 1 Freq | 1ooooofkHz =]
LFGen 2 Shape I Sine j
LFGen 2 Freq | 1ooooofkHz =

(Source Internal only)elects which internal modulation source is used.

Source — AM The available selection depends on the options fitted.

None Switches off all internal modulation sources.

Remote-control command: n.a.

LFGen1 Selects one of the internal LF generators as the
LFGen2 source for AM modulation.

Remote-control command:
SOUR:AM:INT:SOUR LF1

LFGen1+2 Selects both internal LF generators as the source for
AM modulation. LF frequency and modulation depth
can be set separately. The added modulation depths
of the two modulation generators must not exceed
the overall modulation depth.

This selection enables two-tone AM modulation.

Remote-control command:
SOUR:AM:INT:SOUR LF12

Noise Selects noise signal. The modulation signal is white
noise either with Gaussian distribution or equal
distribution.

Remote-control command:
SOUR:AM:INT:SOUR NOIS
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Depth 1/Depth 2 - AM

LF Gen 1/2 Freq - AM

LF Gen 2 Shape - AM

LFGen1+Noise Selects one LF generator as the source for AM

LFGen2+Noise modulation and the noise signal. In addition to the
AM modulation signal, white noise is used as
modulation signal.

Remote-control command:
SOUR:AM:INT:SOUR LF1N

(Source Internal, LFGen1+2 only)

Selects the modulation depth for the two LF generators. The sum of
the two values must not exceed the overall modulation depth set in the
upper part of the menu.

Remote-control command:
SOUR:AM:INT2:DEPT 10PCT

(Source Internal, LFGen1+2 only)
Sets the frequency of the two LF generators.

Remote-control command:
SOUR:LFO2:FREQ 1E3

(Source Internal, LFGen2 only)

Selects the shape of the second LF generator signal. In case of
selection Trapeze, additional settings concerning the duration of the
single trapeze elements can be made (see LF Output menu).

Remote-control command:
SOUR:LFO2:SHAP SIN

In case of internal modulation source, the settings for the noise source are offered in the Noise section
of the Amplitude Modulation menu. This setting affects all analog modulations which use the noise
generator as the internal modulation source.

AM Source IInt

AM Depth |

AM Source = INTemal

Source INoise

|

Noise

Bandwidth Limitation

Distribution I Gauss “I

¥ on

Bandwidth |

100 |[kHz =]
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Distribution - Noise (Source Internal, Noise only)
Selects the noise power density distribution of noise.

Gaussian The noise power density has a Gaussian
distribution.

Remote-control command:
SOUR:NOIS:DIST GAUS

Equal The noise power density has an even distribution.

Remote-control command:
SOUR:NOIS:DIST EQU

Bandwidth Limitation - (Source Internal, Noise only)

Noise Enabled /disables bandwidth limitation of noise.

ON The noise signal is generated within the set frequency
bandwidth. The noise level in the frequency band is
indicated in the LF Output menu of the Mod Gen
block.

Remote-control command:
SOUR:NOIS:BWID:STAT ON

OFF The noise signal is generated within the maximum
bandwidth of 10 MHz. The noise level per Hz is
indicated in the LF Output menu of the Mod Gen
block.

Remote-control command:
SOUR:NOIS:BWID:STAT OFF

Bandwidth - Noise (Source Internal, Noise only)

Enters the noise bandwidth in case bandwidth limitation is enabled.
Distinct bandwidth settings between 10 kHz and 10 MHz in 100 kHz
steps (range 100 .. 1 MHz), 1 MHz (range 1 MHz .. 5 MHz) and 5 MHz
(5 MHz ... 10 MHz) are possible.

The noise signal is generated within the set frequency bandwidth. Noise
level per Hz and noise level in the system bandwidth are indicated in
the LF Output menu of the Mod Gen block.

Remote-control command:
SOUR:NOIS:BWID 300kHz
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Frequency Modulation - FM

Frequency modulation requires option R&S SMA-B20 (FM/PhiM Modulator) or option R&S SMA-B22
(Enhanced Noise Performance and FM/PhiM Modulator).

An internal and/or external source can be selected for frequency modulation. Two LF modulation
generators and a noise generator are available as internal sources for a fully equipped instrument. Two-
tone FM is possible by simultaneously switching on the external and internal or both internal sources.

The FM/PM EXT input connector for external feed of analog modulation signals is at the front of the
instrument. The coupling mode of the input (AC or DC) and the input impedance (50 Ohm or high) can
be selected.

The digital FM signal is fed in via the AUX I/O interface.
Selection between Low Noise mode (with better signal/noise ratio, but reduced setting range for

modulation bandwidth and deviation, see data sheet) and standard mode is possible with option R&S
SMA-B22.

Note:

It is not possible to use analog frequency modulation simultaneously with digital frequency
modulation or with analog or digital phase modulation.

Frequency Modulation Menu

The Frequency Modulation menu is opened in the Mod function block or using the key under
Mod.

Phase*Mod...
Pulse Mod...
Chirp Mod...

In the upper section of the menu, the modulation source is selected and the modulation is switched on.
The modulation source can be selected independently for the different modulation types and the LF
output. The configuration of the selected external and/or internal modulation source is performed in the
lower section of the menu or in the Mod Gen block (internal source only). These settings affect all
modulations which use the same modulation sources. For a fully equipped instrument two LF
generators and a noise generator are available as internal sources.

= ES
State .~ on
FM Source m
FiM Mode INormaI j
FMintDeviation |  1.00000 [kHz 7]
FMExtDeviaion | 100000 |kHz x|

FM Sensitivity i 100000 HzNVolt

Adjust FM Dffset |

FM Ext Coupling AC >
Ext Impedance IHigh j
—————FM Source = INTemal

Source |LFGen 1 !I

LFGen 1 Freq ! 1,000 00 | kHz 'I
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Frequency Modulation - FM

State - FM

FM Source - FM

1400.0075.32

Activates/deactivates FM modulation.

Activation of FM deactivates phase modulation.

Remote-control command:
SOUR:FM:STAT ON

Selects the source for the FM signal.

The source can be selected independently for the different modulation
types and the LF output.

The configuration of the selected external and/or internal modulation
source is performed in the lower section of the menu or in the Mod
Gen block (internal source only). For a fully equipped instrument two
LF generators are available as internal sources.

Int

Ext

Int + Ext

Ext digital

Selects the internal source for FM modulation.

Remote-control command:
SOUR:FM:SOUR INT

Selects the external source for analog frequency
modulation. The external signal is input via the
FM/PM EXT connector.

Remote-control command:
SOUR:FM:SOUR EXT

Selects the internal and external source at the same
time. This setting enables two-tone FM modulation.

Remote-control command:
SOUR:FM:SOUR INT,EXT

Selects the external source. The external digital
signal is input via the AUX I/O connector.

This mode is provided for fast frequency hopping.
The FM-Data bus is directly connected to the DDS
of the syntheziser module. Thus, very fast frequency
hopping (settling times of <=10 us) is possible for
frequency bandwidth up to 40/80 MHz, depending
on the RF frequency. The accuracy of the set
frequency deviation is limited to 50ppm.

The binary format of the external digital data can be
selected (see Binary Format).

Remote-control command:
SOUR:FM:SOUR EDIG
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FM Mode - FM

FM Int/Ext Deviation

FM Sensitivity

1400.0075.32

Selects the mode for the frequency modulation.

Normal The maximum range for modulation bandwidth and
FM deviation is available..

Remote-control command:
SOUR:FM:MODE NORM

Low Noise Frequency modulation with phase noise and
(requires spurious characteristics close to CW mode. The
option R&S range for modulation bandwidth and FM deviation is
SMA- B22) reduced (see data sheet)..

Remote-control command:
SOUR:FM:MODE LNO

Sets the modulation deviation in Hz.

The deviation is given as the absolute deviation in relation to the set
center frequency, e.g. a deviation 5 MHz at a center frequency of
1GHz leads to a frequency modulation between 995 MHz and 1005
MHz.

The maximal deviation depends on the RF frequency set and the
selected modulation mode (see data sheet). It is possible to enter a
deviation that is too high for a certain RF frequency or to vary the RF
frequency to a range in which the deviation can no longer be set. In
this case the maximally possible deviation is set and an error
message is displayed.

The deviation of the internal source must not exceed the deviation of
the external source in case of modulation source Int+Ext.

Remote-control command:
SOUR:FM:DEV 1kHz
SOUR:FM:EXT:DEV 10kHz

(Source External only)

Displays the input sensitivity of the FM/PM EXT input in Hz/V. The
display only appears in the case of external modulation.

The modulation depth entered under FM Depth is reached with 1 Volt
modulation of the input.

Note:
The input voltage should not exceed 1.1 Vs, otherwise modulation
distortions might occur.

Remote-control command:
SOUR:FM: SENS? Response: "1E3"
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Frequency Modulation - FM

Adjust FM Offset

FM Ext Coupling

Ext Impedance - FM

Binary Format - FM

Starts the adjustment for the FM/PhiM modulator. The option is
adjusted with respect to DC-offset.

Remote-control command:
CAL:FMOF?

(Source External only)
Selects the coupling mode (AC or DC) for external feed.
Note:

Coupling for external feed via input FM/PM EXT can be set
independently for modulations FM and PhiM.

AC The d.c. voltage content is separated from the
modulation signal.

Remote-control command:
SOUR:FM:EXT:COUP AC

DC The modulation signal is dc-coupled.

Remote-control command:
SOUR:FM:EXT:COUP DC

(Source External only)

Selects the impedance for external feed via the FM/PM EXT input.
Selection 50 Ohm and high (>100 kOhm) is available.

Remote-control command:
SOUR:INP:MOD:IMP G50

(Source External Digital only)

Selects the binary format for external digital frequency modulation
(see table below). The data is input via the AUX I/O interface.

NOTICE Risk of instrument damage!

The maximum possible input voltage is 3.3 V dc.

1400.0075.32

Offset Binary  Offset Binary code is selected. This code represents
analog values between full scale and minus full
scale.

Remote-control command:
SOUR:FM:EXT:DIG:BFOR BOFF

Two's Two's Complement code is selected.
Complement

Remote-control command:
SOUR:FM:EXT:DIG:BFOR DCOD
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Binary data formats

Scale Example for set Offset Binary Two's Complement
frequency deviation = 10
MHz
+ full scale 10 MHz 111,111 0111....1111
+0.75 full scale 7.5 MHz 1110....0000 0110....0000
+0.5 full scale 5 MHz 1100....0000 0100....0000
+0.25 full scale 2.5 MHz 1010....0000 0010....0000
0 0 MHz 1000....0000 0000....0000
-0.25 full scale -2.5 MHz 0110....0000 1110....0000
-0.5 full scale -5 MHz 0100....0000 1100....0000
- 0.75full scale -7.5 MHz 0010....0000 1010....0000
- full scale + 1LSB - 9.999695 MHz 0000....0001 1000....0001
- full scale -10 MHz 0000....0000 1000....0000

Pin connection for input of digital FM data via AUX I/O connector

Connection Parallel data input with 16-bit word width for digital FM modulation data.
11 - FM_DAT FM_DATA 15 (MSB)
12 - FM_DAT FM_DATA 14
13 - FM_DAT FM_DATA 13
14 - FM_DAT FM_DATA 12
15 - FM_DAT FM_DATA 11
16 - FM_DAT FM_DATA 10
17 - FM_DAT FM_DATA 9
18 - FM_DAT FM_DATA 8
19 - FM_DAT FM_DATA 7
20 -FM_DAT FM_DATA 6
21-FM_DAT FM_DATA 5
22 - FM_DAT FM_DATA 4
23 - FM_DAT FM_DATA 3
24 - FM_DAT FM_DATA 2
25 - FM_DAT FM_DATA 1
26 - FM_DAT FM_DATA 0 (LSB)

In case of selection Source Int, the settings for the internal modulation sources are offered in the FM
Source = INTernal section of the Frequency Modulation menu. These settings affect all analog
modulations which use the same modulation sources

State

FM Source Int o

INormaI j

100000 | kHz 7|

FiM Mode

FM Int Dewviation I

“Adjust FM Offset |

——FM Source = INTemal
Source I Moise YI
Noise
Distribution l Gauss j
[Bandwidih Limitation I on |

1400.0075.32

4.98

E-5




R&S SMA

Frequency Modulation - FM

Internal Source - FM

Deviation 1/Deviation 2 -
FM
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(Source Internal only)

Selects which internal modulation source is used. The available
selection depends on the options fitted.

None

LFGen1

LFGen2

LFGen1+2

Noise

LFGen1+Noise
LFGen2+Noise

Switches off all internal modulation sources.

Remote-control command: n.a.

Selects one of the internal LF generators as the
source for FM modulation.

Remote-control command:
SOUR:FM:INT:SOUR LF1

Selects both internal LF generators as the source for
FM modulation. LF frequency and deviation can be
set separately. The added deviation of the two
modulation generators must not exceed the overall
deviation.

This selection enables two-tone FM modulation.

Remote-control command:
SOUR:FM:INT:SOUR LF12

Selects the internal noise signal. The modulation
signal is white noise either with Gaussian distribution
or equal distribution.

Remote-control command:
SOUR:FM:INT:SOUR NOIS

Selects one LF generator as the source for FM
modulation plus the internal noise signal. White
noise is used as modulation signal in addition to the
FM modulation signal. The added deviation of the
two modulation generators must not exceed the
overall deviation.

Remote-control command:
SOUR:FM:INT:SOUR LF1N

(Source Internal, LFGen1+2 only)

Selects the deviation for the two frequency modulation signals. The
sum of the two values must not exceed the overall modulation
deviation set in the upper part of the menu.

Remote-control command:
SOUR:FM:INT2:DEV  900Hz
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LF Gen 1/2 Freq - FM

LF Gen 2 Shape - FM

(Source Internal, LFGen1+2 only)
Sets the frequency of the two LF generators.

Remote-control command:
SOUR:LFO2:FREQ 1E3

(Source Internal, LFGen2 only)

Selects the shape of the second LF generator. In case of selection
trapeze, additional settings concerning the duration of the single
trapeze elements can be made (see LF Output menu).

Remote-control command:
SOUR:LFO2:SHAP SQU

In case of internal modulation source, the settings for the noise source are offered in the Noise section
of the Frequency Modulation menu. This setting affects all analog modulations which use the noise
generator as the internal modulation source.

Distribution - Noise

Bandwidth Limitation -
Noise
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(Source Internal, Noise only)

Selects the noise power density distribution of the noise.

Gaussian The noise power density has a Gaussian
distribution.

Remote-control command:
SOUR:NOIS:DIST GAUS

Equal The noise power density has an even distribution.

Remote-control command:
SOUR:NOIS:DIST EQU

(Source Internal, Noise only)

Enabled /disables bandwidth limitation of noise.

ON The noise signal is generated within the set frequency
bandwidth. The noise level in the frequency band is
indicated in the LF Output menu of the Mod Gen
block.

Remote-control command:
SOUR:NOIS:BWID:STAT ON

OFF The noise signal is generated within the maximum
bandwidth of 10 MHz. The noise level per Hz is
indicated in the LF Output menu of the Mod Gen
block.

Remote-control command:
SOUR:NOIS:BWID:STAT OFF
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Bandwidth - Noise
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(Source Internal, Noise only)

Enters the noise bandwidth in case bandwidth limitation. Distinct
bandwidth settings between 10 kHz and 10 MHz in 100 kHz steps
(range 100 .. 1 MHz), 1 MHz (range 1 MHz .. 5 MHz) and 5 MHz (5
MHz ... 10 MHz) are possible.

The noise signal is generated within the set frequency bandwidth. Noise
level per Hz and noise level in the system bandwidth are indicated in
the LF Output menu of the Mod Gen block.

Remote-control command:
SOUR:NOIS:BWID 300kHz
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Phase Modulation - PhiM

Phase modulation requires option R&S SMA-B20 (FM/PhiM Modulator) or option R&S SMA-B20
(Enhanced Noise Performance and FM/PhiM Modulator).

Note:
It is not possible to use analog phase modulation simultaneously with digital phase modulation or
with analog or digital frequency modulation.

An internal and/or external source can be selected for phase modulation. Two LF modulation
generators and a noise source are available as internal sources for a fully equipped instrument.

The FM/PM EXT input connector for external feed of analog modulation signals is at the front of the
instrument. The coupling mode of the input (AC or DC) and the input impedance (50 Ohm or high) can
be selected.

The digital PM signal is fed in via the AUX I/O interface.
Selection between three modulation modes is possible:
High Bandwidth mode with full setting range for modulation bandwidth and limited PhiM deviation.

Low Phase noise mode with better signal/noise ratio, but reduced setting range for modulation
bandwidth and deviation (see data sheet, requires option R&S SMA-B22).

High Deviation mode with full setting range for PhiM deviation and a reduced setting range for
modulation bandwidth. Phase noise is reduced in the lower modulation frequency range (compared to
High Bandwidth mode).

Phase Modulation Menu

The Phase Modulation menu is opened in the Mod function block or using the key under Mod.

Amplitude Mod. ..

Chirp Mod...

In the upper section of the menu, the modulation source is selected and the modulation switched on.
The modulation source can be selected independently for the different modulation types and the LF
output. The configuration of the selected external and/or internal modulation source is performed in the
lower section of the menu or in the Mod Gen block (internal source only). These settings affect all
modulations which use the same modulation sources. For a fully equipped instrument two LF
generators and a noise generator are available as internal sources.
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Phase Hodulation

State il ‘on

PhiM Source Int >
PhiM Mode [High Bandwidth =]
Phit imt Deviation | 1.000000 [rad 7]
————PhiM Source = INTemnal

Source I LFGen 2+Noise ;"
LFGen 2 Shape m

LFGen 2 Freg | 1ooooofkHz x|

Moise

Distribution I Gauss j
Bandwidth Limitation [ on
State - PhiM Activates/deactivates PhiM modulation.

Activation of PhiM deactivates frequency modulation.

Remote-control command:
SOUR:PM:STAT ON

PhiM Source Selects the source for the PhiM signal.

The source can be selected independently for the different modulation
types and the LF output.

The configuration of the selected external and/or internal modulation
source is performed in the lower section of the menu or in the Mod
Gen block (internal source only). For a fully equipped instrument two
LF generators are available as internal sources.

Int Selects the internal source for PhiM modulation.

Remote-control command:
SOUR:PM:SOUR INT

Ext Selects the external source for analog phase
modulation. The external signal is input via the
FM/PM EXT connector.

Remote-control command:
SOUR:PM:SOUR EXT

Int + Ext Selects the internal and external source at the same
time. The external signal is input via the FM/PM EXT
connector.

Remote-control command:
SOUR:PM:SOUR INT,EXT

Ext digital Selects the external source. The external digital
signal is input via the AUX I/O connector.

Remote-control command:
SOUR:PM:SOUR EDIG
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PhiM Mode

PhiM Deviation
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Selects the mode for the phase modulation..

High
Bandwidth

High Deviation

Low Noise
(requires
option R&S
SMA-B22)

The maximum range for modulation bandwidth is
available. However, phase noise is increased for low
modulation frequencies. The range for PhiM
deviation is limited.

This mode is recommended for high modulation
frequencies.

Remote-control command:
SOUR:PM:MODE HBAN

The maximum range for PhiM deviation is available.
Phase noise is improved for low frequencies
compared to High Bandwidth mode. The range for
modulation frequency is limited (see data sheet).

This mode is recommended for low modulation
frequencies and high PhiM deviation.

Remote-control command:
SOUR:PM:MODE HDEV

Phase modulation with phase noise and spurious
characteristics close to CW mode. The range for
modulation bandwidth and PM deviation is reduced
(see data sheet).

Remote-control command:
SOUR:PM:MODE LNO

Sets the modulation deviation in RAD.

The maximal deviation depends on the RF frequency set and the
selected modulation mode (see data sheet). It is possible to enter a
deviation that is too high for a certain RF frequency or to vary the RF
frequency to a range in which the deviation can no longer be set. In
this case the maximally possible deviation is set and an error
message is displayed.

Remote-control command:

SOUR: PM:DEV

2.5

SOUR:PM:EXT:DEV 2.5
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Phase Modulation - PhiM

PhiM Sensitivity

PhiM External Coupling

PhiM External Input
Impedance

Ext PhiM Binary Format —
PhiM
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(Source External only)

Displays the input sensitivity of the FM/PM MOD input in RAD/V. The
display only appears in the case of external modulation.

The modulation depth entered under PhiM Depth is reached with 1
Volt modulation of the input.

Note:
The input voltage should not exceed 1.1 V, otherwise modulation
distortions might occur.

Remote-control command:
SOUR:PM:SENS?

(Source External only)
Selects the coupling mode (AC or DC) for external feed.
Note:

Coupling for external feed via input FM/PM EXT can be set
independently for modulations FM and PhiM.

AC The DC voltage content is separated from the
modulation signal.

Remote-control command:
SOUR:PM:EXT:COUP AC

DC The modulation signal is not altered.

Remote-control command:
SOUR:PM:EXT:COUP DC

(Source External only)

Selects the input impedance for external feed via the FM/PM EXT
input. Selection 50 Ohm and high impedance (>100 kOhm) is
available.

Remote-control command:
SOUR:INP:MOD:IMP G50

(Source External Digital only)

Selects the binary format for external digital phase modulation (see
table below). The data is input via the AUX I/O interface.
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NOTICE

Risk of instrument damage!

The maximum possible input voltage is 3.3 V dc.

Offset Binary

Two's
Complement

Binary data formats

Offset Binary code is selected. This code represents
analog values between full scale and minus full

scale.

Remote-control command:

SOUR:PM:EXT:DIG:BFOR BOFF

Two's Complement code is selected.

Remote-control command:

SOUR:PM:EXT:DIG:BFOR DCOD

Scale Example for set phase Offset Binary Two's Complement
deviation = 120 DEG
+ full scale 120 DEG 111,111 0111....1111
+0.75 full scale 90 DEG 1110....0000 0110....0000
+0.5 full scale 60 DEG 1100....0000 0100....0000
+0.25 full scale 30 DEG 1010....0000 0010....0000
+0 0 DEG 1000....0000 0000....0000
-0.25 full scale -30 DEG 0110....0000 1110....0000
-0.5 full scale - 60 DEG 0100....0000 1100....0000
- 0.75full scale -90 DEG 0010....0000 1010....0000
- full scale + 1LSB 0000....0001 1000....0001
- full scale - 120 DEG 0000....0000 1000....0000

Pin connection for input of digital PM data via AUX I/O connector

Connection

Parallel data input with 16-bit word width for digital PM modulation data.

11 - FM_DAT FM_DATA 15 (MSB)
12- FM_DAT | FM_DATA 14

13 - FM_DAT FM_DATA 13

14 - FM_DAT FM_DATA 12

15 - FM_DAT FM_DATA 11

16 - FM_DAT FM_DATA 10

17 - FM_DAT FM_DATA 9

18 - FM_DAT FM_DATA 8

19 - FM_DAT FM_DATA 7

20 -FM_DAT FM_DATA 6
21-FM_DAT FM_DATA 5

22- FM_DAT | FM_DATA4

23 - FM_DAT FM_DATA 3

24 - FM_DAT FM_DATA 2

25 - FM_DAT FM_DATA 1

26 - FM_DAT FM_DATA 0 (LSB)
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Phase Modulation - PhiM

In case of selection Source Int, the settings for the internal modulation sources are offered in the PM
Source = INTernal section of the Phase Modulation menu. These settings affect all analog modulations
which use the same modulation sources.

State

PhiM Source Int >,
PhiM Mode | High Bandwidih x|
Phit Im Deviation | 1.000000 [rad x|
—PhiM Source = INTernal

Source | Noise :"

MNoise

Distribution I Gauss ﬂ
Bandwidth Limitation [ on

Internal Source - PhiM
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(Source Internal only)

Selects which internal modulation source is used. The available
selection depends on the options fitted.

None

LFGen1

LFGen2

LFGen1+2

Noise

LFGen1+Noise
LFGen2+Noise

Switches off all internal modulation sources.

Remote-control command: n.a.

Selects one of the internal LF generators as the
source for phase modulation.

Remote-control command:
SOUR:PM:INT:SOUR LF1

Selects both internal LF generators as the source for
phase modulation. LF frequency and deviation can
be set separately. The added deviation of the two
modulation generators must not exceed the overall
deviation.

Remote-control command:
SOUR:PM:INT:SOUR LF12

Selects the internal noise source. The modulation
signal is white noise either with Gaussian distribution
or equal distribution.

Remote-control command:
SOUR:PM:INT:SOUR NOIS

Selects one LF generator as the source for phase
modulation plus the noise signal. White noise is
used as modulation signal in addition to the PhiM
modulation signal,

Remote-control command:
SOUR:PM:INT:SOUR LF1N
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Deviation 1 /Deviation 2 -
PhiM

LF Gen 1/2 Freq - PhiM

LF Gen 2 Shape - PhiM

(Source Internal, LFGen1+2 only)

Selects the deviation for the two phase modulation signals. The sum
of the two values must not exceed the overall modulation deviation set
in the upper part of the menu.

Remote-control command:
SOUR:PM:INT2:DEV 12DEG

(Source Internal, LFGen1+2 only)
Sets the frequency of the two LF generators.

Remote-control command:
SOUR:LFO2:FREQ 1E3

(Source Internal, LFGen2 only)

Selects the shape of the second LF generator. In case of selection
Trapeze, additional settings concerning the duration of the single
trapeze elements can be made (see LF Output menu).

Remote-control command:
SOUR:LFO2:SHAP SQU

In case of internal modulation source, the settings for the noise source are offered in the Noise section
of the Phase Modulation menu. This setting affects all analog modulations which use the noise
generator as the internal modulation source.

Distribution - Noise

Bandwidth Limitation -
Noise
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(Source Internal, Noise only)

Selects the noise power density distribution of the noise.

Gaussian The noise power density has a Gaussian
distribution.

Remote-control command:
SOUR:NOIS:DIST GAUS

Equal The noise power density has an even distribution.

Remote-control command:
SOUR:NOIS:DIST EQU

(Source Internal, Noise only)

Enabled /disables bandwidth limitation of noise.

ON The noise signal is generated within the set frequency
bandwidth. The noise level in the frequency band is
indicated in the LF Output menu of the Mod Gen
block.

Remote-control command:
SOUR:NOIS:BWID:STAT ON
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Bandwidth - Noise
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OFF The noise signal is generated within the maximum
bandwidth of 10 MHz. The noise level per Hz is
indicated in the LF Output menu of the Mod Gen
block.

Remote-control command:
SOUR:NOIS:BWID:STAT OFF

(Source Internal, Noise only)

Enters the noise bandwidth in case bandwidth limitation. Distinct
bandwidth settings between 10 kHz and 10 MHz in 100 kHz steps
(range 100 .. 1 MHz), 1 MHz (range 1 MHz .. 5 MHz) and 5 MHz (5
MHz ... 10 MHz) are possible.

The noise signal is generated within the set frequency bandwidth. Noise
level per Hz and noise level in the system bandwidth are indicated in
the LF Output menu of the Mod Gen block.

Remote-control command:
SOUR:NOIS:BWID 300kHz
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Pulse Modulation

External and internal Pulse modulation is available for the basic unit (R&S SMA + frequency option
R&S SMA-B10x) without additional equipment options. A standard pulse generator is available for
internal modulation.

Internal Pulse Modulation with extended features, e.g. generation of double pulse, requires option R&S
SMA-K23, Pulse Generator.

An internal or external source can be selected for pulse modulation. In case of external source, the
external signal is input via the PULSE EXT connector at the rear of the instrument. In case of internal
source, this connector can be used as external trigger or gate signal input for internal pulse modulation.
The polarity and input impedance of the connector can be selected.

The pulse signal is output at the PULSE VIDEO connector at the rear of the instrument.

IMPORTANT Automatic Level Control is dectivated with pulse modulation!

When pulse modulation is activated, the ALC state of the R&S SMA is automatically
changed to ALC OFF (Sample & Hold). In this state the ALC loop is opened and the
output level is not regulated but the level modulator is set directly. In order to set the
correct output level, a sample & hold measurement is executed after each frequency

or level setting.
In the following cases the nominal ON level is present for typically 3..5 ms after level

or frequency setting:

- No attenuator is fitted (frequency option R&S SMA-B103L/B106L)

- in High Power Mode

- in Auto mode if the level is in the High Power range, i.e. the mechanical relay bypass

is switched.
Otherwise, the level is decreased by 30 dB during Sample&Hold measurement

Pulse Modulation Menu

The Pulse Modulation menu is opened in the Mod function block or using the key under Mod.

Amplitude Mod. ..
Frequency Mod...
Phase Maod...
Pulse Mod...
Chirp Mod...

In the upper section of the menu, the modulation source is selected and the modulation switched on.
The configuration of the selected external and/or internal modulation source is performed in the lower
section of the menu.

Source IExternaI ﬂl
Polarity INormaI "l
Extemnal Impedance |50 Cohm "I
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Pulse Modulation

In case of modulation source pulse generator, the settings for the pulse characteristics and the trigger
are offered in the Pulse Generator section of the Pulse Modulation menu. Option R&S SMU-K23 offers
extended features, e.g. generation of double pulse or selection of trigger mode. For description of the
pulse generator menu see "Pulse Generator Menu", on page 4.158.

State - Pulse Modulation

Activates/deactivates pulse modulation. If modulation source pulse
generator is selected, the pulse generator and the Video/Sync signal
output are automatically switched on/off according to the pulse
modulation state.

The settings for the pulse generator can be made in the lower part of
the Pulse Modulation menu. The same settings are available in the
Pulse Generator menu of the MOD Gen block. Please refer to the
description of the menu in section "Pulse Generator Menu", page
4.158.

Remote-control command:
SOUR:PULM:STAT ON

IMPORTANT Automatic Level Control is dectivated with pulse modulation!

When pulse modulation is activated, the ALC state of the R&S SMA is automatically
changed to ALC OFF (Sample & Hold). In this state the ALC loop is opened and the
output level is not regulated but the level modulator is set directly. In order to set the
correct output level, a sample & hold measurement is executed after each frequency
or level setting.

In the following cases the nominal ON level is present for typically 3..5 ms after level
or frequency setting:

- No attenuator is fitted (frequency option R&S SMA-B103L/B106L)

- in High Power Mode

- in Auto mode if the level is in the High Power range, i.e. the mechanical relay bypass
is switched.

Otherwise, the level is decreased by 30 dB during Sample&Hold measurement

Source - Pulse Modulation

1400.0075.32

Selects the source for the pulse modulation signal.

Pulse Selects the internal pulse generator as modulation

Generator source. The internal pulse generator signal is
provided at the PULSE VIDEO output, the sync
signal at the PULSE SYNC output.

Without option R&S SMA-K23:

The internally generated rectangular signal is used
for the pulse modulation. The frequency of the
internal signal can be set in the LF Output menu.

With option R&S SMA-K23:

If option R&S SMA-K23 is installed, the
characteristics of the generated pulse can be set in
a wide range, and double pulse generation is
possible. The settings are made in the Pulse
generator section of the menu.

Remote-control command:
SOUR:PULM:SOUR INT
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Polarity - Pulse Modulation

Pulse External Input
Impedance

1400.0075.32

External

Selects the external source. The external modulation
signal is input via the PULS EXT connector. It is
provided at the PULSE VIDEO output.

Remote-control command:
SOUR:PULM: SOUR EXT

(Source External only)

Selects the polarity of the external modulation signal.

Normal

Invert

The RF level is On if the level is High at the
modulation input.

Remote-control command:
SOUR:PULM:POL NORM

The RF level is Off if the level is High at the
modulation input.

Remote-control command:
SOUR:PULM:POL 1INV

(Source External only)

Selects the impedance for external feed via the PULSE EXT input.
Selection 50 Ohm and 10 kOhm are available.

Remote-control command
SOUR:PULM:TRIG:EXT:IMP G50
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Chirp Modulation

Chirp modulation is used in radar technique to achieve pulse compression. Pulse compression
increases the sensitivity and resolution of radar systems by modifying transmitted pulses to improve
their auto-correlation properties. To chirp the radar signal is one way of accomplishing this. A chirp is a
signal in which the frequency increases or decreases over time.

The R&S SMA always uses chirp modulation together with pulse modulation. The modulation signals
for FM and Pulse modulator are generated and synchronized internally. The internal pulse generator is
used as the modulation source for the pulse modulator and the internal LF generator as source for the
frequency modulation. Normal FM mode is used. Using external modulation signals is not possible for
chirp modulation.

The following graph shows the FM demodulated signal of chirped pulses with a chirp bandwidth of
80 MHz and a pulse width of 80 us. Chirp direction is up.

® IFB 120 MHz

Ref 0 Hz *Att 30 dB AQT 500 nps

Center 3 GHz 50 ps/

Date: 10.MAR.2008 15:38:01

Chirp modulation is available for the basic unit (R&S SMA + frequency option R&S SMA-B10x)
equipped with option R&S SMA-B20 or B22 and interface board with part number 1400.0530.02 or
1400.0552.02.

Chirp Modulation with extended ranges for resolution, pulse width and period requires option R&S
SMA-K23, Pulse Generator.

The PULSE EXT connector at the rear of the instrumenthis connector can be used as external trigger or
gate signal input. The polarity and input impedance of the connector can be selected.

The pulse signal is output at the PULSE VIDEO connector at the rear of the instrument, the sync signal
at the PULSE SYNC output.
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The FM modulation signal can be output at the LF connector.

IMPORTANT All other analog modulations are deactivated during chirp modulation!

When chirp modulation is activated, any active analog modulation is automatically
switched off.

Automatic Level Control (ALC) is dectivated with chirp modulation!

When chirp modulation is activated, the ALC state of the R&S SMA is automatically
changed to ALC OFF (Sample & Hold). In this state the ALC loop is opened and the
output level is not regulated but the level modulator is set directly. In order to set the
correct output level, a sample & hold measurement is executed after each frequency
or level setting.

In the following cases the nominal ON level is present for typically 3..5 ms after level
or frequency setting:

- No attenuator is fitted (frequency option R&S SMA-B103L/B106L)

- in High Power Mode

- in Auto mode if the level is in the High Power range, i.e. the mechanical relay bypass
is switched.

Otherwise, the level is decreased by 30 dB during Sample&Hold measurement.

Note:
The Sample&Hold measurement for the ALC is performed at the chirp center frequency. Therefore,
the frequency response of the RF path may result in level errors for the FM modulated carrier
especially with high chirp bandwidths.

Chirp Modulation Menu

The Chirp modulation menu is opened in the Mod function block or using the key under Mod.

Amplitude Mod. .
Frequency Mod...
Phase Mod...
Pulse Mod...
Chirp Mod

In the upper section of the menu, the modulation is configured and switched on. The configuration of
the trigger source is performed in the lower section of the menu.

050

Chit fadulstion 2]
State off |
Direction Up i
Bandwidth | 1.00000 | kHz 7]
Pulse Perind | 1000000 [ms x]
Pulse Width | osoooo0 [ms ]

|

Compression Ratio

InputTrigger Settings
Trigger Mode Ext Triggered ;Il

Ext Trigger Input Slope FPositive ;I

External Impedance |5[J Ohm 'I
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Option R&S SMU-K23 offers a extended range for resolution, pulse period and pulse witdth settings.

State - Chirp Modulation Activates/deactivates chirp modulation

Note:

Any active modulation is automatically switched off when chirp
modulation is activated.

The pulse generator signal is provided at the PULSE VIDEO output,
the sync signal at the PULSE SYNC output. These outputs are
automatically switched on/off according to the chirp modulation state.
The FM modulation signal can be output at the LF connector.

Remote-control command:
SOUR:CHIR:STAT ON

IMPORTANT Automatic Level Control is dectivated with chirp modulation!

When chirp modulation is activated, the ALC state of the R&S SMA is automatically
changed to ALC OFF (Sample & Hold). In this state the ALC loop is opened and the
output level is not regulated but the level modulator is set directly. In order to set the
correct output level, a sample & hold measurement is executed after each frequency
or level setting.

In the following cases the nominal ON level is present for typically 3..5 ms after level
or frequency setting:

- No attenuator is fitted (frequency option R&S SMA-B103L/B106L)

- in High Power Mode

- in Auto mode if the level is in the High Power range, i.e. the mechanical relay bypass
is switched.

Otherwise, the level is decreased by 30 dB during Sample&Hold measurement

Direction - Chirp Selects the direction of the chirp modulation.
Modulation

Up The chirp starts with the lower frequency.

Date: 10.MAR.2008 15:38:30

Remote-control command:
SOUR:CHIR:DIR UP
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Bandwith - Chirp
Modulation

Pulse Period - Chirp
Modulation

Pulse Width - Chirp
Modulation

1400.0075.32

Down The chirp starts with the higher frequency.

IFB 120 MHz

*Att 30 dB BOT 100 ps

Date: 10.MAR.2008 15:38:43

Remote-control command:
SOUR:CHIR:DIR DOWN

Sets the modulation bandwith in Hz.

The bandwidth denotes the difference between the maximum and
minimum frequency, e.g. a bandwidth of 10 MHz at a center frequency
of 1 GHz leads to a frequency modulation between 995 MHz and 1005
MHz.

The maximum bandwidth depends on the currently set RF frequency
(see data sheet). It is possible to enter a bandwidth that is too high for
a certain RF frequency or to vary the RF frequency to a range in which
the bandwidth can no longer be set. In this case the maximum
possible bandwidth is set and an error message is displayed.

Remote-control command:
SOUR:CHIR:BAND 1lkHz

Sets the period of the generated chirp. Option R&S SMA-K23 provides
a resolution of 20 ns.

Remote-control command:
SOUR:CHIR:PER 1ms

Sets the width of the generated chirp. The pulse width must be at least
1us less than the set pulse period. Option R&S SMA-K23 provides a
resolution of 20 ns.

Remote-control command:
SOUR:CHIR:PULS:WIDT O.1lms
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Compression Ratio - Chirp Indicates the pulse compression ratio, i.e. the product of pulse width
Modulation [s] and bandwidth [Hz]. Pulse compression increases the range
resolution as well as the signal to noise ratio of pulsed signals.

Remote-control command:
SOUR:CHIR:COMP:RAT?

Trigger Mode - Chirp Selects the trigger mode for chirp modulation signals.
Modulation

Auto The chirp modulation signals are generated
continuously.

Remote-control command:
SOUR:CHIR:TRIG:MODE AUTO

Ext Triggered The chirp modulation signals are triggered by an
external trigger event. The trigger signal is supplied
via the PULSE EXT connector.

Remote-control command:
SOUR:CHIR:TRIG:MODE EXT

Ext Gated The chirp modulation signals are gated by an
external gate signal. The signal is supplied via the
PULSE EXT connector.

Remote-control command:
SOUR:CHIR:TRIG:MODE EGAT

External Trigger Input (External Trigger only)

Slope - Chirp Modulation Sets the polarity of the active slope of an applied trigger at the PULSE

EXT connector.

The chirp modulation signals are triggered on the

Positive positive slope of the external trigger signal.
Remote-control command:
SOUR:CHIR:TRIG:EXT:SLOP POS

Negative The chirp modulation signals are triggered on the

negative slope of the external trigger signal.

Remote-control command:
SOUR:CHIR:TRIG:EXT:SLOP NEG
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Gate Input Polarity - Chirp
Modulation

External Impedance - Chirp
Modulation
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(External Gate only)

Selects the polarity of the Gate signal. The signal is supplied via the
PULSE EXT connector.

The chirp modulation signals are generated while

Positive the gate signal is high.

Remote-control command:

SOUR:PULM: TRIG:EXT:GATE: POL NORM
Negative The chirp modulation signals are generated while

the gate signal is low.

Remote-control command:
SOUR:PULM: TRIG:EXT:GATE:POL INV

(External trigger or gate only)

Selects the input impedance for the external trigger and gate signal
input PULSE EXT (10 kOhm or 50 Ohm).

Remote-control command:
SOUR:CHIR:TRIG:EXT:IMP G50
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VOR Modulation

VOR modulation(VHF Omnidirectional Range) is available for the basic unit (R&S SMA + frequency
option R&S SMA-B10x) equipped with option R&S SMA-K25.

VOR systems provide directional information for air planes in flight. The VOR stations transmit a carrier
which is modulated with two separate 30 Hz modulations. One of the 30Hz signals (Reference signal)
remains in the same phase at all reception positions around the VOR station. The other 30Hz signal
received (Variable signal) will differ in phase by exactly the angular displacement of the receiver around
the VOR from the Zero radial. The aircraft receiver demodulates the two 30Hz signals and compares
their phase difference.

Four different modes are offered for the VOR test signal:

® Norm VOR modulation + optional COM/ID tone

¢ VAR Amplitude modulation of the output signal with the 30 Hz signal content of the VOR
signal.

® Subcarrier Amplitude modulation of the output signal with the unmodulated 9960 Hz FM carrier of
the VOR signal

® Subcarrier + FM  Amplitude modulation of the output signal with the frequency-modulated 9960
Hz FM carrier of the VOR signal

An external signal can be added to the internal signal (EXT AM = EXT (MOD AM)). The external signal
is input via the AM EXT connector.

The VOR signal is output at the LF OUT connector at the front of the instrument.

VOR Modulation Menu

TheVOR Modulation menu is opened in the Mod function block or using the key under Mod.

VOR. .
ILs-GSs. X

ILS-LOC...

MKR-BCN...

ADF... -

In the upper section of the menu, the modulation source is selected and the modulation switched on.
The configuration of the selected external and/or internal modulation source is performed in the lower
section of the menu.

1400.0075.32 4.119 E-5



VOR Modulation

R&S SMA

Bearing Angle
Direction

WVAR/REF Frequency
VAR Depth
Subcarrier Frequency
Subcarrier Depth

REF Deviation

SetTo Default’ |

COM/ID State
COMID Code

COMID Freguency

COMID Depth

EXT AM

Carrier Freq. Knob Step

=

I—_
| 1.D2DU| kHz TI
I 10.0' % 'I
|Decimal 'I

Off x

State - VOR Modulation

Mode - VOR Modulation

1400.0075.32

Activates/deactivates VOR modulation.

Activation of VOR modulation deactivates AM, ILS, Marker Beacon

and ADF modulation.

Source selection is disabled in the LF Output menu:

Display LFGen I:‘ével as Vollage of EMF 1
Dut Voltage [ 1o00 v x|
Source ILS-LOC

Remote-control command:
SOUR:VOR:STAT ON

Selects the operating mode for the VOR modulation signal.

Norm VOR modulation is active.
Remote-control command:
SOUR:VOR:MODE NORM

VAR Amplitude modulation of the output signal with the
VAR signal component (30Hz signal content) of the
VOR signal. The modulation depth of the 30 Hz
signal corresponds to the value set under Var
Depth.
Remote-control command:
SOUR:VOR:MODE VAR

Subcarrier Amplitude modulation of the output signal with the

unmodulated FM carrier (9960Hz) of the VOR
signal. The modulation depth corresponds to the

value set under Subcarrier Depth.

Remote-control command:
SOUR:VOR:MODE SUBC
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VOR Modulation

Bearing Angle - VOR
Modulation

Direction - VOR Modulation

VAR/REF Frequency - VOR
Modulation

VAR Depth - VOR
Modulation

Subcarrier Frequency -
VOR Modulation

1400.0075.32

Subcarrier + Amplitude modulation of the output signal with the

FM frequency-modulated FM carrier (9960Hz) of the
VOR signal. The frequency deviation corresponds to
the value set under Ref Deviation, the modulation
depth corresponds to the value set under
Subcarrier Depth.

Remote-control command:
SOUR:VOR:MODE FMS

Enters the phase angle between the 30Hz VAR signal and the 30Hz
reference signal.. The orientation of the angle depends on the
selected direction.

Remote-control command:
SOUR:VOR:BANG 20DEG

Enters the reference position of the phase information.

From Selection of the beacon as a reference position. The
angle set under Bearing Angle corresponds to the
angle between the geographic north and the
connection line from beacon to airplane.

Remote-control command:
SOUR:VOR:BANG:DIR FROM

To Selection of the airplane position as a reference
position. The angle set under Bearing Angle
corresponds to the angle between the geographic
north and the connection line from airplane to
beacon.

Remote-control command:
SOUR:VOR:BANG:DIR TO

Enters the frequency of the VAR signal and the REF signal. . As the
two signals must have the same frequency, the setting is valid for both
signals.

Remote-control command:
SOUR:VOR:VAR:FREQ 30

Enters the AM modulation depth of the 30Hz VAR signal.The sum of
subcarrier depth, VAR depth and COM/ID and must be smaller than
100 PCT.

Remote-control command:
SOUR:VOR:VAR:DEPT 30PCT

Enters the frequency of the FM carrier..

Remote-control command:
SOUR:VOR:SUBC:FREQ 9960

4121 E-5



VOR Modulation

R&S SMA

Subcarrier Depth - VOR
Modulation

REF Deviation - VOR
Modulation

Set to Default - VOR
Modulation

COM/ID State - VOR
Modulation

COM/ID Code - VOR
Modulation

1400.0075.32

Enters the AM modulation depth of the FM carrier. The sum of
subcarrier depth, VAR depth and COM/ID depth must be smaller than
100 PCT.

Remote-control command:
SOUR:VOR:SUBC:DEPT 30PCT

Enters the frequency deviation of the REF signal on the FM carrier.

Remote-control command:
SOUR:VOR:REF:DEV 480

Activates the VOR default setting.

Remote-control command:
SOUR:VOR:PRES

Parameter Value
State Off
Mode Norm
Source Internal
Bearing Angle 0 deg
Direction From
VAR / REF Frequency 30 Hz
VAR Depth 30 Percent
Subcarrier Frequency 9960 kHz
Subcarrier Depth 30 Percent
REF Deviation 480 Hz
COM/ID State Off
COM/ID Frequency 1020 kHz
COM/ID Depth 10 percent

Switches on/off an additional communication/identification signal
(COM/ID signal).

Remote-control command:
SOUR:VOR:COM:STAT ON

Enters the coding of the COM/ID signal by the international short
name of the airport (e.g. MUC for the Munic airport). (COM/ID signal).

The COM/ID tone is sent according to the selected code (see table of
morse below).

If no coding is entered, the COM/ID tone is sent uncoded (key down).

Remote-control command:
SOUR:VOR:COM:CODE 'MUC'
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VOR Modulation

Overview of morse for COM/ID code:

Letter Morse Code Letter Morse Code

a n

b 0 -

C p -

d q -

e r

f s

g t

h u

i v -

I - w -

k X -

I v -

m z -
Note:

A dot (.) has a tone duration of 100 ms

A dash (-) has a tone duration of 300ms

The time between two tones is 100ms

The time between two letters is 300ms

After each word a word space is entered. The word repetition rate is 7 words/minute. As the word
length can vary between 900 ms and 4500 ms the word space between the word varies accordingly.

Example:

COM/ID code = MUC
The word length = 300+100+300 + 300 + 100+100+300 + 300 + 300+100+100+100+300+100+100

= 2900 ms

COM/ID Frequency - VOR

Modulation

COM/ID Depth - VOR

Modulation

1400.0075.32

Enters the frequency of the COM/ID signals.

Remote-control command:
SOUR:VOR:COM:FREQ 1020

Enters the AM modulation depth of the COM/ID signal..The sum of
subcarrier depth, VAR depth and COM/ID depth must be smaller than
100 PCT.

Remote-control command:
SOUR:VOR:COM:DEPT 10 PCT
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Carrier Frequency Step -
VOR Modulation

Table 1 Standardized VOR transmitting frequencies (MHz)

Selects the variation of the carrier frequency via the rotary knob.

Decimal

Defined

Remote-control command:

.a.

Decimal variation according to the current cursor

position.

Variation in predefined steps according to the

standardized VOR transmitting frequencies (see
table, values in MHz).

108.0 109.4 110.8 112.1 112.8 113.5 114.2 114.9 115.6 116.3 117.0 17.7
0 0 0 0 0 0 0 0 0 0 5 5
108.0 109.4 110.8 112.1 112.8 113.5 114.2 114.9 115.6 116.3 1171 117.8
5 5 5 5 5 5 5 5 5 5 0 0
108.2 109.6 111.0 112.2 112.9 113.6 114.3 115.0 115.7 116.4 1171 117.8
0 0 0 0 0 0 0 0 0 0 5 5
108.2 109.6 111.0 112.2 112.9 113.6 114.3 115.0 115.7 116.4 117.2 117.9
5 5 5 5 5 5 5 5 5 5 0 0
108.4 109.8 111.2 112.3 113.0 113.7 114.4 115.1 115.8 116.5 117.2 117.9
0 0 0 0 0 0 0 0 0 0 5 5
108.4 109.8 111.2 112.3 113.0 113.7 114.4 115.1 115.8 116.5 117.3

5 5 5 5 5 5 5 5 5 5 0

108.6 110.0 111.4 112.4 113.1 113.8 114.5 115.2 115.9 116.6 117.3

0 0 0 0 0 0 0 0 0 0 5

108.6 110.0 111.4 112.4 113.1 113.8 114.5 115.2 115.9 116.6 117.4

5 5 5 5 5 5 5 5 5 5 0

108.8 110.2 111.6 112.5 113.2 113.9 114.6 115.3 116.0 116.7 117.4

0 0 0 0 0 0 0 0 0 5 5

108.8 110.2 111.6 112.5 113.2 113.9 114.6 115.3 116.0 116.8 117.5

5 5 5 5 5 5 5 5 5 0 0

108.0 110.4 111.8 112.6 113.3 114.0 114.7 115.4 116.1 116.8 117.5

0 0 0 0 0 0 0 0 0 5 5

109.0 110.4 111.8 112.6 113.3 114.0 114.7 115.4 116.1 116.9 117.6

5 5 5 5 5 5 5 5 5 0 0

109.2 110.6 112.0 112.7 113.4 114.1 114.8 115.5 116.2 116.9 117.6

0 0 0 0 0 0 0 0 0 5 5

109.2 110.6 112.0 112.7 113.4 114.1 114.8 115.5 116.2 117.0 1M7.7

5 5 5 5 5 5 5 5 5 0 0
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VOR Modulation

EXT AM - VOR Modulation
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Switching on/off an external modulation. The external signal is input
via the AM EXT connector.

Off Selects the internal modulation source for VOR
modulation.

Remote-control command:
SOUR:VOR:SOUR INT

EXT (MOD AM) Selects the external source. The external signal is
added to the internal signal. Switching off the
internal source is not possible. The external signal is
input via the AM EXT connector. The sensitivity is
10 mV per percent modulation depth.

Note:
There can be an overmodulation as a function of
the level of the external signal without a
corresponding caution message being generated.
In order to avoid an overmodulation, the peak
value of the external signal is to be delimited
corresponding to the sum of the modulation
depths of the remaining VOR signal components.

Remote-control command:
SOUR:VOR:SOUR INT,EXT
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ILS-GS Modulation

ILS-GS modulation (Instrument Landing System - Glide Slope) is available for the basic unit (R&S SMA
+ frequency option R&S SMA-B10x) equipped with option R&S SMA-K25.

ILS systems provide information relating to the position of the air plane relative to the runway during
landing. The ILS-GS system indicates if the air plane is above, below or on the glide path. The carrier is
modulated by a 90 Hz and a 150 Hz tone and sent to a separate directional antenna system. The
antenna array is arranged so that the 90 Hz signal is stronger above of the glide path, and the 150 Hz
signal is stronger below the glide path. The information on position is provided after demodulation of the
signals by evaluating the difference in depth of modulation (DDM)

Three different modes are offered for the ILS-GS test signal:
€ Norm Standard localizer/glideslope signal

® 90Hz Suppression of the 150Hz modulation tone
® 150Hz Suppression of the 90Hz modulation tone

An external signal can be added to the internal signal (EXT AM = EXT (MOD AM)). The external signal
is input via the AM EXT connector.

The ILS-GS signal is output at the LF OUT connector at the front of the instrument.

ILS-GS Modulation Menu

The ILS-GS Modulation menu is opened in the Mod function block or using the key under Mod.

VOR..

IL5-G5._.,

IL5-LOC...
MER-ECN...

ADF. ot

In the upper section of the menu, the modulation source is selected and the modulation switched on.
The configuration of the selected external and/or internal modulation source is performed in the lower
section of the menu.

DDM (80 Hz- 150 Hz) | 0.000D0
DDM (90 Hz- 150 Hz) | 0.0 [pa x|
DDM {90 Hz 150 Hz) [ 0.0000 [dB =)
DDM To SDM Coupling | Fixed DDM =
Fly | Up ﬂ
Sum Of Depth | g0 [% >
Up Frequency | 90.0 I Hz ﬂ
Down Frequency | 150.0 I Hz j
Up/Down Phase | 0,00 I deg :I
SetTo Default |

DDM Knob Step IDecimal j
Carrier Freq. Knob Step I Decimal ﬂ
Change to ILS-LOC |

EXTAM [ of =
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ILS-GS Modulation

State - ILS-GS Modulation

Mode - ILS-GS Modulation
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Activates/deactivates ILS-GS modulation.

Activation of ILS-GS modulation deactivates AM, VOR, ILS-LOC,
Marker Beacon and ADF modulation.

Source selection is disabled in the LF Output menu:

[=1ES

State

Display LFGen Level as Voltage of EMF W
Out Voltage | 1000 [mv x|
Source ILS-G5

Remote-control command:
SOUR:ILS:GS:STAT ON

Selects the operating mode for the ILS-GS modulation signal.

Norm ILS-GS modulation is active.

Remote-control command:
SOUR:ILS:GS:MODE NORM

90 Hz Amplitude modulation of the output signal with the
upper lobe signal component (90Hz signal content)
of the ILS-GS signal. The modulation depth of the
90-Hz signal results from the settings of parameters
Sum of depth (SDM) and DDM according to
(Direction Down):

AM(90 Hz) = 0,5 x (SDM + DDM x 100%)
and (Direction Up)
AM(90 Hz) = 0,5 x (SDM - DDM x 100%)

Remote-control command:
SOUR:ILS:GS:MODE ULOB

150 Hz Amplitude modulation of the output signal with the
lower lobe signal component (150-Hzsignal content)
of the ILS-GS signal. The modulation depth of the
150-Hz signal results from the settings of
parameters Sum of depth (SDM) and DDM
according to (Direction Down):

AM (150 Hz) = 0,5 x (SDM + DDM % 100%)
and (Direction Up)
AM (150 Hz) = 0,5 x (SDM - DDM x 100%)

Remote-control command:
SOUR:ILS:GS:MODE LLOB
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DDM (90 Hz - 150 Hz)
Depth- ILS-GS Modulation

DDM (90 Hz - 150 Hz)
Current - ILS-GS
Modulation

DDM (90 Hz - 150 Hz)
Logarithmic- ILS-GS
Modulation

DDM to SDM Coupling- ILS-
GS Modulation

1400.0075.32

Enters the difference in depth of modulation between the upper lobe
(90Hz) and the lower lobe (150Hz) tone of the ILS-GS modulation
signal. The DDM value is calculated to formula:

DDM = [ AM(90 Hz) - AM(150 Hz) ] /100%

A variation of the DDM value automatically leads to a variation of the
value of the instrument current and the DDM value in dB.

Remote-control command:
SOUR:ILS:GS:DDM:DEPT 0.1

Enters the current of the ILS indicating instrument corresponding to
the DDM value. the instrument current is calculated according to:

DDM py A =DDM x 857,125 y A

A variation of the instrument current automatically leads to a variation
of the DDM value and the DDM value in dB.

Remote-control command:
SOUR:ILS:GS:DDM:CURR O

Enters the DDM value in dB. The dB value is calculated according to:
DDM dB =20 x LOG [(SDM+DDMx100%) / (SDM-DDMx100%)]

A variation of the value automatically leads to a variation of the DDM
value and the instrument current.

Remote-control command:
SOUR:ILS:GS:DDM:LOG 0

Selects if the DDM value is fixed or is changed with a change of sum
of modulation depths (SDM, see below).

Fixed The absolute DDM values stays constant when the
SDM is changed.

Remote-control command:
SOUR:ILS:GS:DDM:COUP FIX

SDM The absolute DDM values changes when the SDM
is changed. The DDM value expressed in dB stays
constant.

Remote-control command:
SOUR:ILS:GS:DDM:COUP SDM
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ILS-GS Modulation

Fly - ILS-GS Modulation

Sum of Depth - ILS-GS
Modulation

Up Frequency - ILS-GS
Modulation

Down Frequency - ILS-GS
Modulation

Up/Down Phase - ILS-GS
Modulation

Set to Default - ILS-GS
Modulation

1400.0075.32

Selects the simulation mode for the ILS-GS modulation signal.A
change of the setting automatically changes the sign of the DDM
value.

This setting simulates the direction in which the pilot has to correct the
course.

Up The 150-Hz modulation signal is predominant, the
DDM value is positive (the airplane is too low, it
must climb).

Remote-control command:
SOUR:ILS:GS:DDM:DIR UP

Down The 90-Hz modulation signal is predominant, the
DDM value is negativ (the airplane is too high, it

must descend).

Remote-control command:
SOUR:ILS:GS:DDM:DIR DOWN

Enters the arithmetic sum of the modulation depths of the lower lobe
(90HZz) and upper lobe (150Hz) ILS-GS signal contents. The RMS
modulation depth of the sum signal depends on the phase setting of
both modulation tones. The sum of Sum of Depth and COM/ID depth
must be smaller than 100 PCT.

Remote-control command:
SOUR:ILS:GS:SDM 80PCT

Enters the modulation frequency of the upper antenna lobe .

Remote-control command:
SOUR:ILS:GS:ULOB:FREQ 90

Enters the modulation frequency of the lower antenna lobe .

Remote-control command:
SOUR:ILS:GS:LLOB:FREQ 150

Enters the phase between the modulation signals of the upper and
lower antenna lobe. The zero crossing of the lower lobe (150HZz)
signal serves as a reference. The angle refers to the period of the
signal of the lower antenna lobe.

Remote-control command:
SOUR:ILS:GS:PHAS ODEG

Activates the ILS-GS default setting.

Remote-control command:
SOUR:ILS:GS:PRES
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DDM Knob Step - ILS-GS
Modulation

Carrier Frequency Step -
ILS-GS Modulation

1400.0075.32

R&S SMA
Parameter Value
State Off
Mode Norm
DDM 0
Fly Up
Sum of Depth 80 Percent
Up Frequency 90 Hz
Down Frequency 150 Hz
Up/Down Phase 0 deg
COM/ID State Off
COM/ID Frequency 1020 kHz
COM/ID Depth 10 percent

Selects the variation of the DDM values via the rotary knob.

Remote-control command: n.a.

Decimal

Defined

Decimal variation according to the current cursor
position.

Variation in predefined steps according to the
standardized DDM values:

-0.4000

-0.1750 (Glide Sector)
-0.0910, 0,0450
0.0000 (Glide Path)
+0.0450, +0,0910
+0.1750 (Glide Sector)
+0.4000

Selects the variation of the carrier frequency via the rotary knob.

Decimal

ICAO

Decimal variation according to the current cursor
position.

Remote-control command:
SOUR:ILS:GS:FREQ:STEP DEC

Activates variation in predefined steps according to
the standardized ILS-GS transmitting frequencies
(see table, values in MHz). The start value can be
selected in the field ICAO Channel below.

The selection of the ICAO channel is effective on
both ILS modulations. A change to modulation ILS-
LOC automatically causes the RF frequency to be
adapted to the localizer value which is coupled to

the glide slope setting (see table).

Remote-control command:
SOUR:ILS:GS:FREQ:STEP ICAO
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Table 2 Standardized ILS-GS and ILS-LOC transmitting frequencies (MHz) and the associated ICAO
channels

LOC/GS (MHz) | LOC/GS (MHz) | LOC/GS (MHz) |LOC/GS (MHz) |LOC/GS (MHz) | LOCI/GS (MHz) | LOC/GS (MHz

/ICAO channel |/ICAO channel |/ICAO channel |/ICAO channel [/ICAO channel |/ICAO channel /ICAO

channel)

108.10 / 108.70 / 109.30 / 109.90 / 110.50 / 111.10/ 111.70/

334.70/ 330.50/ 332.00/ 333.80/ 329.60/ 331.70/ 333.50/

18X 24X 30X 36X 42X 48X 54X

108.15 / 108.75 / 109.35 / 109.95 / 110.55 / 111.15/ 111.75/

334.55/ 330.35/ 331.85/ 333.65/ 329.45/ 331.55/ 333.35/

18Y 24Y 30Y 36Y 42Y 48Y 54Y

108.30 / 108.90 / 109.50 / 110.10 / 110.70 / 111.30/ 111.90/

334.10/ 329.30/ 332.60/ 334.40/ 330.20/ 332.30/ 331.10/

20X 26X 32X 38X 44X 50X 56X

108.35 / 108.95 / 109.55 / 110.15/ 110.75/ 111.35/ 111.95/

333.95/ 329.15/ 33245/ 334.25/ 330.05/ 332.15/ 330.95/

20Y 26Y 32y 38Y 44Y 50Y 56Y

108.50 / 109.10 / 109.70 / 110.30 / 110.90 / 111.50 /

329.90/ 33140/ 333.20/ 335.00/ 330.80/ 332.90/

22X 28X 34X 40X 46X 52X

108.55 / 109.15 / 109.75 / 110.35 / 110.95 / 111.55 /

329.75/ 331.25/ 333.05/ 334.85/ 330.65/ 332.75/

22X 28Y 34Y 40Y 46Y 52Y

ICAO Channel - ILS-GS

Modulation

Change to ILS-LOC - ILS-
GS Modulation

EXT AM - ILS-GS

Modulation

1400.0075.32

Selects the ICAO channel, i.e, the ILS-GS transmitting frequency. The
RF-frequency is set to the value selected here. A variation of the
carrier frequency by the rotary knob is performed in predefined steps
according to the standardized ILS-GS transmitting frequencies (see
table). The ICAO channel settings for ILS-GS and ILS-LOC are
coupled. .

Remote-control command
SOUR:ILS:GS:ICAO:CHAN CH18Y

Changes to ILS-LOC modulation and opens the menu. The current
state of the ILS GS modulation (On or Off) is also set for ILS-LOC.
The RF frequency setting automatically changes to the transmitting
frequency associated with the set ICAO channel for ILS-LOC if the
state is on. .

Remote-control command: n.a.

Switching on/off an external modulation. The external signal is input
via the AM EXT connector.

Off Selects the internal modulation source for ILS-GS

modulation.

Remote-control command:
SOUR:ILS:SOUR INT
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EXT (MOD AM) Selects the external source. The external signal is
added to the internal signal. Switching off the
internal source is not possible. The external signal is
input via the AM EXT connector. The sensitivity is
10 mV per percent modulation depth.

Note:
There can be an overmodulation as a function of
the level of the external signal without a
corresponding caution message being generated.
In order to avoid an overmodulation, the peak
value of the external signal is to be delimited
corresponding to the sum of the modulation
depths of the remaining ILS signal components.

Remote-control command:
SOUR:ILS:SOUR INT, EXT

ILS-LOC Modulation

ILS-LOC modulation (Instrument Landing System - Localizer) is available for the basic unit (R&S SMA +
frequency option R&S SMA-B10x) equipped with option R&S SMA-K25.

ILS systems provide information relating to the position of the air plane relative to the runway during
landing. The ILS-LOC system indicates if the air plane is to the left, right or on the glide path. The
carrier is modulated by a 90 Hz and a 150 Hz tone and sent to a separate directional antenna system.
The antenna array is arranged so that the 90 Hz signal is stronger on the left side of the glide path, and
the 150 kHz signal is stronger on the right side of the glide path. The information on position is
provided after demodulation of the signals by evaluating the difference in depth of modulation (DDM)
Three different modes are offered for the ILS-LOC test signal:

¢ Normal Standard localizer/glideslope signal + optional COM/ID tone (can be switched on)

® 90Hz Suppression of 150 Hz modulation tone

® 150Hz Suppression of 90 Hz modulation tone

An external signal can be added to the internal signal (EXT AM = EXT (MOD AM)). The external signal
is input via the AM EXT connector at the rear of the instrument.

The ILS-LOC signal is output at the LF OUT connector at the front of the instrument.
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ILS-LOC Modulation

ILS-Localizer Modulation Menu

The ILS-LOC Modulation menu is opened in the Mod function block or using the key under

Mod.

VOR. .
IL5-G5...
IL5-LOC...
MKR-BCHM...
ADF... -

In the upper section of the menu, the modulation source is selected and the modulation switched on.

The configuration of the selected external and/or internal modulation source is performed in the lower

section of the menu.

State - ILS-LOC Modulation

1400.0075.32

1LS-L0C Hadulation
listate Il
I Mode | Norm j
DDM (30 Hz- 150 Hz) | 0.000 0
DDM (90Hz-150Hz) | 00 [pa =]
DDM (90 Hz-150Hz) | 0.0000 |dE ¥
DDM Ta SDM Coupling | Fixed DDM =]
Fly I Left ;I
Sum Of Depth | a00|% =]
Left Frequency I 90.0 I Hz ﬂ
Right Frequency I 150.0 | Hz j
LeftfRight Phase I 0.00 I deg j
Set To Default |
COM/D State I |
COM/ID Code |
COM/D Frequency | 1.0200 | kHz 7
COM/ID Depth | 1w0[% =
DDM Knob Step | Decimal ~|
Carrier Freq. Knob Step I Decimal j
Change 10 IL5-GS |
EXT AM | off ==

Activates/deactivates ILS-LOC modulation.

Activation of ILS-LOC modulation deactivates AM, VOR, ILS-GS,
Marker Beacon and ADF modulation.

Source selection is disabled in the LF Output menu:

m1Ed
State
Display LFGen Level as Voltage of EMF u
Dut Voltage [ 1000 [mv x|
Source ILS-LOC

Remote-control command:
SOUR:ILS:LOC:STAT ON
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Mode - ILS-LOC Modulation Selects the operating mode for the ILS-LOC modulation signal.

Norm

90 Hz

150 Hz

ILS-LOC modulation is active.

Remote-control command:
SOUR:ILS:LOC:MODE NORM

Amplitude modulation of the output signal with the
left lobe (90HZz) signal component of the ILS-LOC
signal. The modulation depth of the 90Hz signal
results from the settings of parameters Sum of
depth (SDM) and DDM according to (parameter Fly
= Right):

AM(90 Hz) = 0,5 x (SDM + DDM x 100%)
and (parameter Fly = Left):
AM(90 Hz) = 0,5 x (SDM - DDM x 100%)

Remote-control command:
SOUR:ILS:LOC:MODE LLOB

Amplitude modulation of the output signal with the
right lobe (150Hz) signal component of the ILS-LOC
signal. The modulation depth of the 150-Hz signal
results from the settings of parameters Sum of
depth (SDM) and DDM according to (parameter Fly
= Right):

AM (150 Hz) = 0,5 x (SDM + DDM x 100%)
and (parameter Fly = Left):
AM (150 Hz) = 0,5 x (SDM - DDM % 100%)

Remote-control command:
SOUR:ILS:LOC:MODE RLOB

DDM (90Hz - 150 Hz) Depth Enters the difference in depth of modulation between the signal of the
- ILS-LOC Modulation left lobe (90 Hz) and the right lobe (150 Hz). The DDM value is
calculated to formula:

DDM = [ AM(90 Hz) - AM(150 Hz) ] /100%

A variation of the DDM value automatically leads to a variation of the
DDM value in dB and the value of the instrument current.

Remote-control command:
SOUR:ILS:LOC:DDM:DEPT 0.2

1400.0075.32
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ILS-LOC Modulation

DDM (90 Hz - 150 Hz)
Current - ILS-LOC
Modulation

DDM (90 Hz - 150 Hz)
Logarithmic- ILS-LOC
Modulation

DDM to SDM Coupling- ILS-
LOC Modulation

Fly - ILS-LOC Modulation

1400.0075.32

Enters the current of the ILS indicating instrument corresponding to
the DDM value. The instrument current is calculated according to:

DDM pA = DDM x 967.75 pA

A variation of the instrument current automatically leads to a variation
of the DDM value and the DDM value in dB.

Remote-control command:
SOUR:ILS:LOC:DDM:CURR O

Enters the DDM value in dB. The dB value is calculated according to:
DDM dB = 20 x LOG [(SDM+DDMx100%) / (SDM-DDMx100%)]

A variation of the value automatically leads to a variation of the DDM
value and the instrument current.

Remote-control command:
SOUR:ILS:LOC:DDM:LOG O

Selects if the DDM value is fixed or is changed with a change of sum
of modulation depths (SDM, see below).

Fixed The absolute DDM values stays constant when the
SDM is changed.

Remote-control command:
SOUR:ILS:LOC:DDM:COUP FIX

SDM The absolute DDM values changes when the SDM
is changed. The DDM value expressed in dB stays
constant.

Remote-control command:
SOUR:ILS:LOC:DDM:COUP SDM

Selects the simulation mode for the ILS-LOC modulation signal.A
change of the setting automatically changes the sign of the DDM
value.

This setting simulates the direction in which the pilot has to correct the
course.

Left The 150-Hz modulation signal is predominant, the
DDM value is negative (the airplane is too far to the
right, it must turn to the left).

Remote-control command:
SOUR:ILS:LOC:DDM:DIR LEFT

Right The 90-Hz modulation signal is predominant, the
DDM value is positive (the airplane is too far to the
left, it must turn to the right).

Remote-control command:
SOUR:ILS:LOC:DDM:DIR RIGH
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Sum of Depth - ILS-LOC
Modulation

Left Frequency - ILS-LOC
Modulation

Right Frequency - ILS-LOC
Modulation

Left/Right Phase - ILS-LOC
Modulation

Set to Default - ILS-LOC
Modulation

1400.0075.32

Enters the arithmetic sum of the modulation depths of the left lobe
(90Hz) and right lobe (150Hz) ILS-LOC signal contents. The RMS
modulation depth of the sum signal depends on the phase setting of
both modulation tones. The sum of Sum of Depth and COM/ID depth
must be smaller than 100 PCT.

Remote-control command:
SOUR:ILS:LOC:SDM 80PCT

Enters the modulation frequency of the antenna lobe arranged at the
left viewed from the air plane.

Remote-control command:
SOUR:ILS:LOC:LLOB:FREQ 90

Enters the modulation frequency of the antenna lobe arranged at the
right viewed from the air plane.

Remote-control command:
SOUR:ILS:LOC:RLOB:FREQ 150

Enters the phase between the modulation signals of the left and right
antenna lobe. The zero crossing of the right lobe (150Hz) signal
serves as a reference. The angle refers to the period of the signal of
the right antenna lobe.

Remote-control command:
SOUR:ILS:LOC:PHAS ODEG

Activates the ILS-LOC default setting.

Remote-control command:
SOUR:ILS:LOC:PRES

Parameter Value
State Not affected by Set to default
Mode Norm
Source Internal
DDM 0
Fly Up
Sum of Depth 40 Percent
Left frequency 90 Hz
Right Frequency 150 Hz
Left/Right Phase 0 deg
COM/ID State Off
COM/ID Frequency 1020 kHz
COM/ID Depth 10 percent
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ILS-LOC Modulation

COM/ID State - ILS-LOC

Modulation

COMI/ID Code - ILS LOC

Modulation

Switches on/off an additional communication/identification signal
(COM/ID signal).

Remote-control command:
SOUR:ILS:LOC:COM:STAT ON

Enters the coding of the COM/ID signal by the international short
name of the airport (e.g. MUC for the Munic airport). (COM/ID signal).

The COM/ID tone is sent according to the selected code (see table of
morse below).

If no coding is entered, the COM/ID tone is sent uncoded (key down).

Remote-control command:

SOUR:ILS:LOC:COM:CODE 'MUC'

Overview of morse for COM/ID code:

Letter Morse Code Letter Morse Code

a n

b 0 -

C p -

d q -

e r

f s

g 1

h u

i v -

] - w -

k X -

I Y -

m z -
Note:

A dot (.) has a tone duration of 100 ms

A dash (-) has a tone duration of 300ms

The time between two tones is 100ms

The time between two letters is 300ms

After each word a word space is entered. The word repetition rate is 7 words/minute. As the word
length can vary between 900 ms and 4500 ms the word space between the word varies accordingly.

Example:

COM/ID code = MUC
The word length = 300+100+300 + 300 + 100+100+300 + 300 + 300+100+100+100+300+100+100

= 2900 ms

1400.0075.32
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COM/ID Frequency - ILS- Enters the frequency of the COM/ID signals..
LOC Modulation
Remote-control command:
SOUR:ILS:LOC:COM:FREQ 1020
COM/ID Depth - ILS-LOC Enters the AM modulation depth of the COM/ID signal..
Modulation
Remote-control command :
SOUR:ILS:LOC:COM:DEPT 10 PCT
DDM Knob Step - ILS-LOC  Selects the variation of the DDM values via the rotary knob.
Modulation
Remote-control command: n.a.
Decimal Decimal variation according to the current cursor
position.
Defined Variation in predefined steps according to the
standardized DDM values:
-0,2000,

Carrier Frequency Step -
ILS-LOC Modulation

1400.0075.32

-0.1550 (Course Sector)
-0,0930, -0,0460

0,0000 (Course Line)
+0,0460, +0,0930
+0,1550 (Course Sector)
+0,2000

Selects the variation of the carrier frequency via the rotary knob.

Decimal Decimal variation according to the current cursor
position.

Remote-control command:
SOUR:ILS:LOC:FREQ:STEP DEC

ICAO Activates variation in predefined steps according to
the standardized ILS-GS transmitting frequencies
(see table, values in MHz). The start value can be
selected in the field ICAO Channel below.

The selection is effective on both ILS modulations. A
change to modulation ILS-GS automatically causes
the RF frequency to be adapted to the glide slope
value which is coupled to the localizer setting (see

table).

Remote-control command:
SOUR:ILS:LOC:FREQ:STEP ICAO
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Table 3 Standardized ILS-GS and ILS-LOC transmitting frequencies (MHz) and the associated ICAO
channels

LOC/GS (MHz) | LOC/GS (MHz) | LOC/GS (MHz) |LOC/GS (MHz) |LOC/GS (MHz) | LOCI/GS (MHz) | LOC/GS (MHz

/ICAO channel |/ICAO channel |/ICAO channel |/ICAO channel [/ICAO channel |/ICAO channel /ICAO

channel)

108.10 / 108.70 / 109.30 / 109.90 / 110.50 / 111.10/ 111.70/

334.70/ 330.50/ 332.00/ 333.80/ 329.60/ 331.70/ 333.50/

18X 24X 30X 36X 42X 48X 54X

108.15 / 108.75 / 109.35 / 109.95 / 110.55 / 111.15/ 111.75/

334.55/ 330.35/ 331.85/ 333.65/ 329.45/ 331.55/ 333.35/

18Y 24Y 30Y 36Y 42Y 48Y 54Y

108.30 / 108.90 / 109.50 / 110.10 / 110.70 / 111.30/ 111.90/

334.10/ 329.30/ 332.60/ 334.40/ 330.20/ 332.30/ 331.10/

20X 26X 32X 38X 44X 50X 56X

108.35 / 108.95 / 109.55 / 110.15/ 110.75/ 111.35/ 111.95/

333.95/ 329.15/ 33245/ 334.25/ 330.05/ 332.15/ 330.95/

20Y 26Y 32y 38Y 44Y 50Y 56Y

108.50 / 109.10 / 109.70 / 110.30 / 110.90 / 111.50 /

329.90/ 33140/ 333.20/ 335.00/ 330.80/ 332.90/

22X 28X 34X 40X 46X 52X

108.55 / 109.15 / 109.75 / 110.35 / 110.95 / 111.55 /

329.75/ 331.25/ 333.05/ 334.85/ 330.65/ 332.75/

22X 28Y 34Y 40Y 46Y 52Y

ICAO Channel - ILS-LOC
Modulation

Change to ILS-GS - ILS-
LOC Modulation

EXT AM - ILS-LOC
Modulation

1400.0075.32

Selects the ICAO channel, i.e, the ILS-LOC transmitting frequency.
The RF-frequency is set to the value selected here. A variation of the
carrier frequency by the rotary knob is performed in predefined steps
according to the standardized ILS-LOC transmitting frequencies (see
table). The ICAO channel settings for ILS-GS and ILS-LOC are
coupled. .

Remote-control command:
SOUR:ILS:LOC:ICAO:CHAN CH18Y

Changes to ILS-GS modulation and opens the menu. The state of the
ILS LOC modulation (On or Off) is also set for ILS-GS. The RF
frequency setting automatically changes to the transmitting frequency
associated with the set ICAO channel for ILS-GS if the state is on. .

Remote-control command: n.a.

Switching on/off an external modulation. The external signal is input
via the AM EXT connector.

Off Selects the internal modulation source for ILS-LOC
modulation.

Remote-control command:
SOUR:ILS:LOC:SOUR INT
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EXT (MOD AM) Selects the external source. The external signal is
added to the internal signal. Switching off the
internal source is not possible. The external signal is
input via the AM EXT connector. The sensitivity is
10 mV per percent modulation depth.

Note:
There can be an overmodulation as a function of
the level of the external signal without a
corresponding caution message being generated.
In order to avoid an overmodulation, the peak
value of the external signal is to be delimited
corresponding to the sum of the modulation
depths of the remaining ILS signal components.

Remote-control command:
SOUR:ILS:LOC:SOUR INT,EXT
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Marker Beacon Modulation

Marker Beacon modulation is available for the basic unit (R&S SMA + frequency option R&S SMA-
B10x)equipped with option R&S SMA-K25.

The Marker Beacon signal is output at the LF OUT connector at the front of the instrument.

ILS systems provide information relating to the position of the air plane relative to the runway during
landing. The Markers indicate the distance of the air plane relative to the threshold of the runway. The
modulation frequency changes from outer to the inner marker which are located at a defined distance
from the runway. The altitude of the air plane should be 200 feet by the time the middle marker with a
modulation frequency of 1300 Hz is reached.

Marker Beacon Modulation Menu

The Marker Beacon Modulation menu is opened in the Mod function block or using the key
under Mod.

VOR...
ILS-GS...
ILS-LOC. ..

- MKR-BCN...
ADF... -

In the upper section of the menu, the modulation source is selected and the modulation switched on.
The configuration of the selected external and/or internal modulation source is performed in the lower
section of the menu.

Marker Frequency Im
Marker Depth mlﬂ
Pulsed Marker _|_
COM/ID State I~
COM/D Code |—
COM/D Frequency mm
COM/ID Bepth [ sof% =l
Carrier Freq. Knob Step Im
Set To Default |
State - Marker Beacon Activates/deactivates Marker Beacon modulation.
Modulation

Activation of Marker Beacon modulation deactivates AM, VOR, ILS
and ADF modulation.

Source selection is disabled in the LF Output menu:

mEd
State
Display LFGen Level as Voltage of EMF { |
Dut Voltage | 1000 [mv x|
Source MKR-BCN

Remote-control command:
SOUR:MBE:STAT ON
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Marker Frequency - Marker

Beacon Modulation

Marker Depth - Marker
Beacon Modulation

Pulsed Marker - Marker
Beacon Modulation

COM/ID State - Marker
Beacon Modulation

COM/ID Code - Marker
BeaconModulation

1400.0075.32

Enters the modulation frequency of the marker signal.

Remote-control command:
SOUR:MBE:FREQ 400

Enters the modulation depth of the marker signal.

Remote-control command:
SOUR:MBE:DEPT 95PCT

Activates/deactivates pulsed marker.

If activated, the markers are output with the following on/off ratio:

Outer Marker (400 Hz): 375 ms on, 125 ms off, ...
Middle Marker (1300 Hz) 375 ms on, 125 ms off,

83 ms on, 83 ms off, ...
Inner Marker (3000 Hz) 83 ms on, 83 ms off (6dots/sec)

If deactivated, the markers are output uncoded (key down).

Remote-control command:
SOUR:MBE:PULS ON

Switches on/off an additional communication/identification signal
(COM/ID signal).

Remote-control command:
SOUR:MBE:COM:STAT ON

Enters the coding of the COM/ID signal by the international short
name of the airport (e.g. MUC for the Munic airport). (COM/ID signal).

The COM/ID tone is sent according to the selected code (see table of
morse below).

If no coding is entered, the COM/ID tone is sent uncoded (key down).

Remote-control command:
SOUR:MBE:COM:CODE 'MUC'
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Overview of morse for COM/ID code:

Letter Morse Code Letter Morse Code
a - n

b . 0 -

C p -

d q -

34
-

f s

g !

h u

i v -
J - w -
k X -
I y -
m z -

Note:

A dot (.) has a tone duration of 100 ms

A dash (-) has a tone duration of 300ms

The time between two tones is 100ms

The time between two letters is 300ms

After each word a word space is entered. The word repetition rate is 7 words/minute. As the word
length can vary between 900 ms and 4500 ms the word space between the word varies accordingly.
Example:

COM/ID code = MUC

The word length = 300+100+300 + 300 + 100+100+300 + 300 + 300+100+100+100+300+100+100
= 2900 ms

COM/ID Frequency - Marker Enters the frequency of the COM/ID signals..

Beacon Modulation
Remote-control command:

SOUR:MBE:COM:FREQ 1020

COM/ID Depth - Marker Enters the AM modulation depth of the COM/ID signal..

Beacon Modulation
Remote-control command:

SOUR:MBE:COM:DEPT 10 PCT
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R&S SMA

Carrier Frequency Knob

Step - Marker Beaco

Modulation

Table 4 Standardized Marker beacon transmitting frequencies (MHz)

Selects the variation of the carrier frequency via the rotary knob.

Remote-control command: n.a.

Decimal Decimal variation according to the current cursor

position.

An RF frequency of 75 MHz is automatically set
when Marker Beacon modulation is switched on.

Defined Variation in predefined steps according to the

standardized Marker Beacon transmitting
frequencies (see table, values in MHz)

Note:

If Defined is selected, the current RF frequency is
automatically switched over to the next Marker
Beacon transmitting frequency acc. to the table

when switching on the modulation.

74.600 | 75.675 | 74.750 | 74.825 | 74.900 | 74.975 | 75.050 | 75.125 | 75.200 | 75.275 | 75.350
74.625 | 74.700 | 74.775 | 74.850 | 74.925 | 75.000 | 75.075 | 75.150 | 75.225 | 75.300 | 75.375
74.650 | 74.725 | 74.800 | 74.875 | 74.950 [ 75.025 | 75.100 | 75.175 | 75.250 | 75.325 | 75.400

Set To Default - Marker

Beacon Modulation

1400.0075.32

Activates the Marker Beacon default setting. The RF frequency is set

to 75 MHz.

Remote-control command:
SOUR:MBE: PRES

Parameter Value
State Off
Source Internal
Marker frequency 400 Hz
Marker Depth 95 %
COM/ID State Off
COM/ID Frequency 1020 kHz
COM/ID Depth 10 percent
Rf frequency 75 MHz
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ADF Modulation

ADF modulation (Automatic Direction Finders)is available for the basic unit (R&S SMA + frequency
option R&S SMA-B10x) equipped with option R&S SMA-K25.

The ADF signal is output at the LF OUT connector at the front of the instrument.

The ADF modulation provides a predefined test signal for ADF systems (Automatic Direction Finder).
ADF receivers provide the relative bearing of a basic ground based Non Directional Beacon (NDB) to
the fore/aft axis of the aircraft by using a directional antenna assembly in the aircraft. The ADF
determines the direction to the NDB station relative to the aircraft and is used for instrument
approaches (autopilot). It provides additional information to other navigation equipment, e.g. VOR.

ADF Modulation Menu

The ADF Modulation menu is opened in the Mod function block or using the key under Mod.

VOR...
IL5-G5...
ILS-LOC ..
MKR-BCH...

In the upper section of the menu, the modulation source is selected and the modulation switched on.
The configuration of the communication/identification signal is performed in the lower section of the
menu.

(AOF Hosulation

|State @l

COM/ID (AGAZ) State

COM/ID [AQ/A2) Code i
COMID (ADAZ) Frequenqu 1.0200 | kHz 'I
COM/D (AG/A2) Depth ] 95.0 | o, 'vl

State - ADF Modulation Activates/deactivates ADF modulation. A unmodulated carrier with a
frequency of 190 kHz (default) is generated. After switching on the
COM/ID tone the carrier is modulated with 95 percent AM depth at a
1,02 kHz modulation rate.

Activation of ADF modulation deactivates AM, VOR, ILS and Marker
Beacon modulation.

Source selection is disabled in the LF Output menu:

mEd
State
Display LFGen Level as Voltage of EMF { |
Dut Voltage | 1000 [mv x|
Source ADF

Remote-control command:
SOUR:ADF:STAT ON
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COM/ID(A0/A2) State - ADF Switches on/off the communication/identification signal (COM/ID
Modulation signal). The COM/ID tone is modulated onto the carrier (AO/A2
transmission).

Remote-control command:
SOUR:ADF:COM:STAT ON

COM/ID(A0/A2) Code - ADF Enters the coding of the COM/ID signal by the international short
Modulation name of the airport (e.g. MUC for the Munic airport). (COM/ID signal).

The COM/ID tone is sent according to the selected code (see table of
morse below). The COM/ID tone is modulated onto the carrier (A0/A2
transmission).

If no coding is entered, the COM/ID tone is sent uncoded (key down).

Remote-control command:
SOUR:ADF:COM:CODE 'MUC'

Overview of morse codes for COM/ID code:

Letter Morse Code Letter Morse Code
a n
b 0 -

[m]
o [
'

3¢}
-

f s

g t

h u

i v -
J - w -
k % -
| v .
m z -

Note:

A dot (.) has a tone duration of 100 ms

A dash (-) has a tone duration of 300ms

The time between two tones is 100ms

The time between two letters is 300ms

After each word a word space is entered. The word repetition rate is 7 words/minute. As the word
length can vary between 900 ms and 4500 ms the word space between the word varies accordingly.
Example:

COM/ID code = MUC

The word length = 300+100+300 + 300 + 100+100+300 + 300 + 300+100+100+100+300+100+100
= 2900 ms
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ADF Modulation

COM/ID (A0/A2) Frequency
- ADF Modulation

COM/ID(A0/A2) Depth -
ADF Modulation

1400.0075.32

Enters the frequency of the COM/ID signals..
The COM/ID tone is modulated onto the carrier (AO/A2 transmission).

Remote-control command:
SOUR:ADF:COM:FREQ 1020

Enters the AM modulation depth of the COM/ID signal..
The COM/ID tone is modulated onto the carrier (AO/A2 transmission).

Remote-control command:
SOUR:ADF:COM:DEPT 10 PCT
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LF Generator and LF Output - Mod Block

One LF generator providing sinusoidal signals in the frequency range 0.1 Hz to 1 MHz is available for
the basic unit (R&S SMA + frequency option R&S SMA-B10x) without additional equipment options.

Option Multifunction Generator, R&S SMA-K24, provides a second LF generator that can be used as a
second modulation source with the frequency range of 0,1 Hz ... 10 MHz and selectable signal shapes
and also as source for a noise modulation signal. In addition it extends the frequency range of the first
LF generator to 0,1 Hz ... 10 MHz, also.

The internal LF generators are the internal sources for the analog modulations AM and FM / PhiM, and
as the signal source for the LF output at the front of the instrument.

The LF generator settings can be made both in the modulation menus and in the LF Output menu. The
settings are effective for all modulations using the internal modulation source. For example, a change to
the frequency of the first LF generator automatically has an effect on AM modulation if the first LF
generator is selected as the AM modulation source (i.e. Internal LFGen1 is selected as Source).

The LF Sweep mode is activated in the LF Sweep menu. RF frequency and level sweeps are activated
in the respective menus of the RF block.

Option Pulse Generator, R&S SMA-K23, provides extended features for generating single and double
pulse signals. The generator is activated and configured in the Pulse Generator menu of the LF
output block or in the Pulse Modulation menu of the Mod block (Pulse Generator is selected as
Source).

LF Frequency Sweep Menu

The LF Frequency Sweep menu is opened in the Mod Gen function block or using the key
under LF Gen.

2 Med Gen -
et ey [-'l""-l |__|--|| —s

LF Freq Sweep..

LF Dutput...

Pulse Gen... _vJ

In the top section, the LF Sweep mode is activated and the sweep mode is selected. The buttons are
used to reset the LF sweep (all sweep modes) or to execute the LF sweep (Single mode).

[=]ES

State I

Mode IAuto "I

Reset Sweep |

Sweep Source I LFGen 1 "I

Start Freq | l.DOODl kHz "'I
Stop Freqg I 50.000 0 | kHz 'i
Current Freq i ‘60000 IitHz ; "i
Spacing |Li|'|ear "i

Shape ISawmmh "l
Step Lin I l.DDODIkHz 'PI
Dwell Time | 10.0 | ms "'I

1400.0075.32 4.148 E-5



R&S SMA

LF Generator and LF Output - Mod Block

The sweep range, sweep spacing and dwell time are set in the bottom section.

State - LF Sweep Activates LF Sweep mode.

Note:

Activating the LF sweep automatically deactivates the list mode,
RF frequency sweep and level sweep.

Remote-control commands:
SOUR:LFO:FREQ:MODE SWE
SOUR:LFO:FREQ:MODE CW

Mode - LF Sweep Selects the Sweep instrument operating mode and Sweep mode.

Auto

Single

Step

1400.0075.32

Sets an automatic repeated sweep cycle. If a
different sweep mode was activated prior to the
Auto mode, the cycle continues from the current
sweep setting.

The Reset button resets the sweep to the start
frequency.

Remote-control commands:
SOUR:LFO:SWE: FREQ:MODE AUTO
TRIGO:SWE:SOUR AUTO
SOUR:LFO:FREQ:MODE SWE

Sets a single sweep cycle. The sweep is triggered
by the Execute Single Sweep button.

If a different sweep mode was activated prior to the
Single mode, the current sweep is stopped. The
Single sweep always starts at the start frequency.

The Reset button stops the sweep and resets it to
the start frequency.

Remote-control commands:
SOUR:LFO:SWE: FREQ:MODE AUTO
TRIGO:SWE:SOUR SING
SOUR:LFO:FREQ:MODE SWE
SOUR:LFO:SWE:FREQ:EXEC

Sets a step-by-step sweep cycle. Each sweep step
is triggered by a variation of the value in the Current
Freq entry window.

If this mode is activated, the cursor moves to the
value displayed for Current Freq. If a different
sweep mode was activated prior to the Step mode,
the current sweep is stopped. The Step sweep
starts at the current LF frequency.

The Reset button resets the sweep to the start
frequency.

Remote-control commands:
SOUR:LFO:SWE:FREQ:MODE MAN
SOUR:LFO:FREQ:MODE SWE
SOUR:LFO:SWE:FREQ:SPAC LIN
SOUR:LFO:SWE:FREQ:STEP:LIN 1E3
SOUR:LFO:FREQ:MAN 12 kHz
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(the value entered with command
SOUR:LFO:SWE:FREQ:STEP:LIN|LOG sets the
step width. The value entered with command
SOUR:LFO:FREQ:MAN has no effect, the command
only sets the next sweep step. In remote control only
a step-by-step sweep from start to stop frequency is
possible)

Extern Single Sets a single sweep cycle. The sweep is triggered
by an external trigger signal.

If a different sweep mode was activated prior to the
Extern Single mode, the current sweep is stopped.
The Extern Single sweep always starts at the start
frequency.

The Reset button resets the sweep to the start
frequency.

The external trigger signal is input at the rear of the
instrument (BNC connector INST TRIG).

Remote-control command:
SOUR:LFO:SWE:FREQ:MODE AUTO
TRIGO:SWE:SOUR EXT
SOUR:LFO:FREQ:MODE SWE
(External trigger)

Extern Step Sets a step-by-step sweep cycle. Each sweep step
is triggered by an external trigger signal (trigger
source as described under Extern Single). The step
width is set below at entry field Step Lin or Step
Log.

If a different sweep mode was activated prior to the
Extern Step mode, the current sweep is stopped.
The Extern Step sweep always starts at the LF start
frequency.

The Reset button resets the sweep to the start
frequency.

Remote-control commands:
SOUR:LFO:SWE:FREQ:MODE STEP
SOUR:LFO:SWE:FREQ:SPAC LIN
SOUR:LFO:SWE:FREQ:STEP LIN 1E3
TRIGO:SWE:SOUR EXT
SOUR:LFO:FREQ:MODE SWE
(External trigger)
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Reset Sweep - LF Sweep

Sweep Source - LF Sweep

Execute Single Sweep - LF
Sweep

Extern Sets an automaticly repeated sweep cycle that is
Start/Stop started, stopped and restartet by subsequent
external trigger events.

The first external trigger signal starts the sweep
(Start).

The next external trigger signal stops the sweep at
the current frequency (Stop).

The third external trigger signal starts the sweep at
the start frequency (Start).

If a different sweep mode was activated prior to the
Extern Start/Stop mode, the current sweep is
stopped and the Extern Start/Stop sweep starts at
the start frequency when triggered.

The Reset button resets the sweep to the start
frequency.

The external trigger signal is input at the rear of the
instrument (BNC connector INST TRIG).

Remote-control command:
SOUR:LFO:SWE:FREQ:MODE AUTO
TRIGO:SOUR EAUT
SOUR:LFO:FREQ:MODE SWE
(External trigger)

Resets the sweep. The start frequency is set and the next sweep
starts from there.

Remote-control command:
SWE:RES:ALL

Selects the sweep source.

Remote-control command:
SOUR:LFO:SWE:SOUR LF1

Triggers the sweep manually. A manual sweep can only be triggered if
Mode Single is selected.

Remote-control commands
SOUR:LFO:SWE:FREQ:MODE AUTO
TRIGO:SWE:SOUR SING
SOUR:LFO:FREQ:MODE SWE
SOUR:LFO:SWE:FREQ:EXEC

The sweep range, sweep spacing, dwell time and the external trigger slope are set in the bottom

section.
Start Freq - LF Sweep
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Sets the start frequency.

Remote-control command:
SOUR:LFO:FREQ:STAR 100kHz
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Stop Freq - LF Sweep Sets the stop frequency.

Remote-control command:
SOUR:LFO:FREQ:STOP 50kHz

Current Freq - LF Sweep Displays the current frequency.

If Step is set, the frequency for the next frequency step of the sweep
is entered here.

Remote-control command
SOUR:LFO:FREQ:MAN 15 kHz

Spacing - LF Sweep Selects linear or logarithmic sweep spacing.

Remote-control command:
SOUR:LFO:SWE:FREQ:SPAC LIN | LOG

Shape - LF Sweep Selects the cycle mode for a sweep sequence (shape) .

Sawtooth One sweep runs from start to stop frequency. Each
subsequent sweep starts at the start frequency, i.e.
the shape of the sweep sequence resembles a
sawtooth.

Remote-control command:
SOUR:LFO:SWE:FREQ:SHAP SAWT

Triangle One sweep runs from start to stop frequency and
back, i.e. the shape of the sweep resembles a
triangle. Each subsequent sweep starts at the start
frequency.

Remote-control command:
SOUR:LFO:SWE:FREQ:SHAP TRI

Step Lin/Log - LF Sweep Sets the step width for the individual sweep steps. This entry is
effective for all sweep modes.

Step Lin or Step Log is displayed depending on whether Spacing
Lin or Log is selected.

Step Lin With the linear sweep, the step width is a fixed
frequency value which is added to the current
frequency. The linear step width is entered in Hz.

Remote-control command:
SOUR:LFO:SWE:FREQ:STEP:LIN 1 kHz

Step Log With the logarithmic sweep, the step width is a
constant fraction of the current frequency. This
fraction is added to the current frequency. The
logarithmic step width is entered in %.

Remote-control command:
SOUR:LFO:SWE:FREQ:STEP:LOG 1 PCT
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LF Generator and LF Output - Mod Block

Dwell Time - LF Sweep

Ext Trigger Input Slope - LF
Sweep

1400.0075.32

Sets the dwell time. The dwell time determines the duration of the
individual sweep steps.

Note:
It is recommended to switch off the GUI update for optimum sweep
performance especially with short dwell times.

Remote-control command:
SOUR:LFO:SWE:FREQ:DWEL 10ms

Sets the polarity of the active slope of an applied instrument trigger.

This setting affects the INST TRIG input (BNC connector at the rear of
the instrument).

Positive The rising edge of the trigger signal is active.

Remote-control command:
SOUR:INP:TRIG:SLOP POS

Negative The falling edge of the trigger signal is active.

Remote-control command:
SOUR:INP:TRIG:SLOP NEG
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LF Output Menu

The LF Output menu is opened in the Mod Gen function block or using the key under Mod
Gen.

The LF Output menu provides access to the configuration of the internal modulation generators. In
addition, the LF output is configured in this menu. The available settings depend on the source selected
and on the installed options.

In the upper section of the menu, the LF output source is selected and the LF output is switched on.
The source can be selected independently for the different modulations and the LF output. The
configuration of the selected internal source is performed in the lower section of the LF Output menu or
in the individual modulation menus of the Mod block (e.g. Amplitude Modulation menu). These settings
affect all modulations which use the same modulation sources and the LF output. For a fully equipped
instrument two LF generators and a noise generator are available as internal sources.

=] 4
State
Display LFGen Level as Woltage of EMF [ |
Dut Voltage [ 1000 [mv x|
Source I LFGen 2+MNoise j
DutVeohage 2 | so0 [mv x|
LFGen 2 Shape | Sine j
LFGen 2 Freg [ 1.00000 | kHz x|
DC Offset | ofmv |

NOIse
Distribution | Gauss ﬂ
Bandwidth Limitation [ on
Noise Level [ 952 [dBVHz |
State - LF Output Activates/deactivates the LF Output.

The selected modulation signal is output at the LF output connector at
the front of the instruments.

Remote-control command:
SOUR:LFO:STAT ON

Out Voltage - LF Output Sets the output voltage of the LF output. The entered value
determines the peak voltage.

Remote-control command:
SOUR:LFO:VOLT 1 V
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Source — LF Output

1400.0075.32

Selects the internal source to be used for the LF Output signal. The
available selection depends on the options fitted.

Note:
VORV/ILS is indicated and selecting the source is disabled if
VOR/ILS modulation is activated.

Note:
If an avionic modulation (VOR/ILS..) is activated all settings except
for the output voltage are disabled and the avionic modulation is
indicated under Source.

Display LFGen Level as Voltage of EMF [ |
Out Voltage 1000 [V ]
Source ILS-LOC

In order to enable source selection again, the avionic modulation
must be deactivated first.

None Switches off all internal sources.

Remote-control command: n.a.

LFGen1 Selects one of the internal LF generators as the
LFGen2 source for the LF Output signal.

Remote-control command:
SOUR:LFO:SOUR LF1
SOUR:LFO:SOUR LF2

LFGen1+2 Selects both LF generators as the source for the LF
Output signal. LF frequency and output voltage can
be set separately for the two LF generators. The
added output voltage of the two modulation
generators must not exceed the overall voltage.

Remote-control command:
SOUR:LFO:SOUR LF12

Noise Selects the internal noise signal. The LF output
signal is white noise either with Gaussian distribution
or equal distribution.

Remote-control command:
SOUR:LFO:SOUR NOIS

LFGen1+Noise Selects one LF generator and the noise signal as
LFGen2+Noise the source for LF Output.

Remote-control command:
SOUR:LFO:SOUR LF1IN
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Output Voltage 1/2 - LF
Output

LF Gen 1/2 Freq - LF
Output

LF Gen 2 Shape - LF
Output

Trapeze Rise - LF Output

Trapeze High - LF Output

Trapeze Fall - LF Output
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(Source LFGen1+2 only)

Selects the output voltage for the two LF generators. The sum of the
two values must not exceed the overall output voltage set in the upper
part of the menu.

Remote-control command:
SOUR:LFO2:INT:VOLT 0.5V

(Source LFGen1+2 only)

Sets the frequency of the two LF generators.

This setting affects all analog modulations which use the LF generator
as the internal modulation source.

Note:
VORY/ILS is indicated and setting the frequency is disabled if
VOR/ILS modulation is activated.

Remote-control command:
SOUR:LFO2:FREQ 1E3

(Source LFGen2 only)

Selects the shape of the second LF generator. In case of selection
Trapeze additional settings concerning the duration of the single
trapeze elements can be made.

Remote-control command:
SOUR:LFO2:SHAP SQU

(Source LFGen2 only)

Selects the rise time for the trapeze shape of the second LF
generator.

Remote-control command:
SOUR:LFO2:SHAP:TRAP:RISE 13US

(Source LFGen2 only)

Selects the high time for the trapeze shape of the second LF
generator.

Remote-control command:
SOUR:LFO2:SHAP:TRAP:HIGH 33US

(Source LFGen2 only)
Selects the fall time for the trapeze shape of the second LF generator.

Remote-control command:
SOUR:LFO2:SHAP:TRAP:FALL 13US
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Trapeze Low - LF Output

DC Offset - LF Output

(Source LFGen2 only)Selects the low time for the trapeze shape of
the second LF generator.

Remote-control command:
SOUR:LFO2:SHAP:TRAP:LOW 63US

Sets a DC offset at the LF Output.

Remote-control command:
SOUR:LFO:0FFS -0.5V

The settings for the noise source are offered in the Noise section of the menu. This setting affects all
analog modulations which use the noise generator as the internal modulation source.

Distribution - Noise

Bandwidth Limitation -
Noise

Noise Level - Noise
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(Source Noise only)

Selects the noise power density distribution of the noise.

Gaussian The noise power density has a Gaussian
distribution.

Remote-control command:
SOUR:NOIS:DIST GAUS

Equal The noise power density has an even distribution.

Remote-control command:
SOUR:NOIS:DIST EQU

(Source Noise only)

Enabled /disables system bandwidth limitation of noise.

ON The noise signal is generated within the set frequency
bandwidth. The noise level in the frequency band is
indicated at Noise level (System Bandwidth).

Remote-control command:
SOUR:NOIS:BWID:STAT ON

OFF The noise signal is generated within the maximum
bandwidth of 10 MHz. The noise level per Hz is
indicated at Noise level.

Remote-control command:
SOUR:NOIS:BWID:STAT OFF

(Source Noise only)
Indicates the level of the noise signal per Hz in the total bandwidth.

Remote-control command:
SOUR:NOIS:LEV:REL?
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Bandwidth

Noise Level (System
Bandwidth) - Noise

(Source Noise only)

Enters the noise bandwidth in case bandwidth limitation is enabled.
Distinct bandwidth settings between 10 kHz and 10 MHz in 100 kHz
steps (range 100 .. 1 MHz), 1 MHz (range 1 MHz .. 5 MHz) and 5 MHz
(5 MHz ... 10 MHz) are possible. For these bandwidth settings, the
maximum level drop-off is 1 dB.

The noise signal is generated within the set frequency bandwidth. The
noise level in the frequency band is indicated at Noise level (System
Bandwidth).

Remote-control command:
SOUR:NOIS:BWID 300kHz

(Source Noise only)

Indicates the noise level in the system bandwidth for enabled
bandwidth limitation. Distinct bandwidth settings between 10 kHz and
10 MHz in 100 kHz steps are possible.

Remote-control command:
SOUR:NOIS:LEV:ABS?

Pulse Generator Menu

The Pulse Generator menu is opened in the Mod Gen function block or using the key under
Mod Gen. The same settings can be made in the lower part of the Pulse Modulation menu of the
MOD block if source pulse generator is selected.

State - Video/Sync Signal

Pulse Period - Pulse
Generator

Pulse Width - Pulse
Generator
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Switches on/off the signal output at the PULSE/VIDEO connector.
The signal output and the pulse generator are automatically switched
on with activation of pulse modulation if pulse generator is selected as
modulation source. The signal output can be switched off
subsequently.

Remote-control command:
SOUR:PGEN:STAT ON

Sets the period of the generated pulse. The period determines the
repetition frequency of the internal signal.

Remote-control command:
SOUR:PULM:PER 0.05ms

Sets the width of the generated pulse. The width determines the pulse
length. The pulse width must be at least 20 ns less than the set pulse
period.

Remote-control command:
SOUR:PULM:WIDT 22ms
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Pulse Delay - Pulse
Generator

Double Pulse State - Pulse
Generator

Double Pulse Width - Pulse
Generator

Double Pulse Delay - Pulse
Generator

Trigger Mode - Pulse
Generator

1400.0075.32

Sets the pulse delay. The pulse delay determines the time that
elapses after a trigger event before pulse modulation starts. The pulse
delay is not effective for double pulse generation.

Remote-control command:
SOUR:PULM:DEL 22us

Enables/disables double pulse generation. The two pulses are
generated in one pulse period.

Remote-control command:
SOUR:PULM:DOUB: STAT ON

(Double Pulse only)
Sets the width of the second pulse in case of double pulse generation.

Remote-control command:
SOUR:PULM:DOUB:WIDT 33 us

(Double Pulse only)

Sets the delay from the start of the first pulse to the start of the second
pulse.

Remote-control command:
SOUR:PULM:DOUB:DEL 22us

Selects the trigger mode for pulse modulation.

Auto The pulse generator signal is generated
continuously.

Remote-control command:
SOUR:PULM:TRIG:MODE AUTO

Ext Triggered The pulse generator signal is triggered by an
external trigger event. The trigger signal is supplied
via the PULSE EXT connector.

Remote-control command:
SOUR:PULM:TRIG:MODE EXT

Ext Gated The pulse generator signal is gated by an external
gate signal. The signal is supplied via the PULSE
EXT connector.

Remote-control command:
SOUR:PULM: TRIG:MODE EGAT
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The following graphs show the generation of pulse signals using trigger modes Ext Triggered (Single
and Double Pulse) and Ext Gated. The measurement were made using a 6-dB-attenuator.

Trigger Mode: Ext Triggered / Double Pulse State: Off

Additional pulse parameter settings:
External Trigger Input Slope: Positive

Pulse Delay: 100 ns

Pulse Width: 100 ns

The setting for Pulse Period is without effect.

Telkk Run | ! 1 Getriggert
e et EREE . R
ED s et n R “ "o e w;romesd pereee A
Ch2[ 1.00v & H[100ns| A Chi £ 620mv
Ch3] 1.00V¥ Q 4 Jul 2006
436.000ns 07:19:44

Channel 1 indicates the external trigger signal which is input at the PULSE EXT connector. The positive
slope is active.

Channel 2 indicates the sync signal. The sync signal starts after a trigger delay of typically 50 ns (see
specifications). The sync signal is output at the PULSE SYNC connector.

Channel 3 indicates the pulse signal. The pulse signal starts after the set pulse delay of 100 ns. It is
output at the PULSE VIDEO connector.
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Trigger Mode: Ext Triggered / Double Pulse State: On

Additional pulse parameter settings:
External Trigger Input Slope: Negative
Pulse Width: 100 ns

Double Pulse Width: 100 ns
Double Pulse Delay: 200 ns
The settings for Pulse Period and Pulse Delay are without effect.

TekStop | : [ ]
"1~ S A - N I
: i i
E\ ..... S, . . .. A, . . . . | i
Ch2[1.00v © H[100ns| A Chi \ 580mv
Ch3| 1.00v & 4 Jul 2006
436.000ns 07:39:07

Channel 1 indicates the external trigger signal which is input at the PULSE EXT connector. The
negative slope is active. A second trigger signal during double pulse generation is without effect.

Channel 2 indicates the sync signal. The sync signal starts after a trigger delay of typically 50 ns (see
specifications). The sync signal is output at the PULSE SYNC connector.

Channel 3 indicates the double pulse signal. The first pulse starts without a delay. The second pulse
starts after the set double pulse delay (time between start of first pulse to start of second pulse). The
double pulse is output at the PULSE VIDEO connector.
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Trigger Mode: Ext Gated / Double Pulse State: Off

Additional pulse parameter settings:
Gate Input Polarity: Positive

Pulse Delay: 100 ns

Pulse Width: 100 ns

Pulse Period: 300 ns.

Telkk Run | ! 1 Getriggert
L ]
. 1 .
E\WM ----- Warddin - e TP L
Ch2[ 1.00v & H[100ns| A Chi £ 580mv
Ch3| 1.00V & 4 Jul 2006
436.000ns 07:36:54

Channel 1 indicates the external gate signal which is input at the PULSE EXT connector. The signal is
active when it is high (positive).

Channel 2 indicates the sync signal. The sync signal starts after a trigger delay of typically 50 ns (see
specifications). It is repeated after the set pulse period of 300 ns as long as the gate signal is active.
The sync signal is output at the PULSE SYNC connector.

Channel 3 indicates the pulse signal. The first pulse starts after the pulse delay of 100 ns. The second
pulse starts after the set pulse period. They are output at the PULSE VIDEO connector.

External Trigger Input (External Trigger only)

Slope - Pulse Generator Sets the polarity of the active slope of an applied trigger at the PULSE

EXT connector.

The pulse generator is triggered on the positive

Positive slope of the external trigger signal.
Remote-control command:
SOUR:PULM: TRIG:EXT:SLOP POS

Negative The pulse generator is triggered on the negative

slope of the external trigger signal.

Remote-control command:
SOUR:PULM: TRIG:EXT:SLOP NEG

1400.0075.32 4.162 E-5



R&S SMA

LF Generator and LF Output - Mod Block

Gate Input Polarity - Pulse
Generator

External Impedance - Pulse
Generator

1400.0075.32

(External Gate only)

Selects the polarity of the Gate signal. The signal is supplied via the
PULSE EXT connector.

The pulse signal is generated while the gate signal

Positive is high.

Remote-control command:

SOUR:PULM: TRIG:EXT:GATE: POL NORM
Negative The pulse signal is generated while the gate signal

is low.

Remote-control command:
SOUR:PULM: TRIG:EXT:GATE:POL INV

(External trigger or gate only)

Selects the input impedance for the external trigger and gate signal
input PULSE EXT.

Remote-control command:
SOUR:PULM:TRIG:EXT:IMP G50
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Overview of Clock Synthesis

The clock synthesis provides a separate system clock with a freely selectable frequency for test setups
that require an additional clock reference. For example, in a test setup that uses an A/D converter the
required system clock for data sampling can be provided without the need of additional signal
generator.

The generated clock reference is synchronized to the selected reference clock of the signal generator
(internal or external). The differential signal is output at the CLK SYN and CLK SYN N connector at the
rear of the instrument.

Settings are made in the Clock Synthesis block. The function block is available for the basic unit
(R&S SMA + frequency option R&S SMA-B10x) including option R&S SMA-B29.

Clock Synthesis

The Clock Synthesis menu is opened in the Clock Synthesis function block or using the key under
Clock Synthesis.

The clock signal can be activated and deactivated directly using the key (the function block must be
highlighted beforehand).

The activated and deactivated state is indicated in the block diagram by means of the different block
color and the status of the On checkbox. The disconnected connection to the output is additionally
shown when the output is deactivated.

The Clock Synthesis state can also be set in the Configure menu of the block:

C_Iock Synthesis

The clock synthesis state is activated and frequency is set in the top section of the menu.

EES
State | on
Frequency I 10.000 000 000 I MHz "I
DC Offset

State ¥ on
Offset | oo v 7l
—  User Variation

Vanation V¥ Active
Step | 1.000000000 [MHz ]

The step width which is used when setting the clock frequency using the rotary knob (with Variation
Active On) is set in the User Variation section.

State - Clock Synthesis Activates/deactivates generation of a system clock for output CLK
SYN at the rear of the instrument .

Remote-control command:
CSYN:STAT ON

Frequency - Clock Sets the frequency. The frequency entered and displayed here
Synthesis corresponds to the frequency at the CLK SYN output.

Remote-control command:
CSYN:FREQ 1E7
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A DC offset can be defined in the DC Offset section.

State DC Offset - Clock Requires modules with part number 1400.2749.02 (see Setup menu).
Synthesis Activates a DC offset for both clock synthesis signal outputs.

The DC offset can be used e.g. to shift the clock synthesis output
signal into the trigger threshold of some logic elements.

A

clock synthesis
output signal

165V

v

clock synthesis DC Offset 1.65 V

0.5V | outputsignal

0.0V >
t
Remote-
control command:
CSYN:OFFS:STAT ON
DC Offset - Clock Requires modules with order number 1400.2749.02 (see Setup

Synthesis menu).

Enters the value of the DC offset for both clock synthesis signal
outputs.

Remote-control command:
CSYN:OFFS 0.25 V

If the clock frequency is set using the rotary knob, the step width is defined in the User Variation
section.

Variation Step - Clock Sets the user-defined step width. This step width is used when

Synthesis entering the clock frequency using the rotary knob. Frequency
variation with this step width must also be activated with Variation
Active.

Remote-control command:
CSYN:FREQ:STEP 1MHz

Variation Active Activates the user-defined step width used when varying the
frequency value with the rotary knob.

ON The frequency value set with the rotary knob is
varied using the user-defined step width which is
entered under Variation Step.

Remote-control command:
CSYN:FREQ:STEP:MODE USER

OFF The frequency value set with the rotary knob is
varied in steps of one unit at the cursor position
(standard operating mode).

Remote-control command:
CSYN:FREQ:STEP:MODE DEC
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Contents "Remote Control - Basics"

Contents Chapter 5 - Remote Control - Basics

1400.0075.32

5 Remote Control - BaSiCS ..cooooevviiiiiie, 5.1
Introduction - Remote CoNtrol BASICS.........uuviiiiiiieieiiiiiec e 5.1
GettiNg SEAMEA ... 5.2
Switchover to Remote CONtIol...........evviiiiiieiiee e 5.3

Remote Control via IEC/IEEE BUS .........ccoociiiiiiiiiicic e 5.3
Remote Control via LAN Interface.........ccccooveviieeniee e, 5.4
Remote Control via USB Interface .........cccooveveiinieeiiie e 5.9
Interface and DeVICE MESSAQES ........uuueiieeeeiiiiiiiiiee e e e st e e e e sraraee s 5.10
INtErface MESSAQES ......c.uvvieiiiee e it e e s e e e e 5.10
Device Messages (Commands and Device Responses)............... 5.10
SCPI Command Structure and SYNtaX........ccccceeeveuvereerreeeseiiiirrieeeeeeeessnnnenns 5.12
Structure of @ Command LiNe ..........cooviiiiiiiiiiieiiee e 5.14
RESPONSES 10 QUETIES ...ceiiiiiiee ettt 5.15
ParameterS ........ceiiiiiiiie e 5.15
Overview of Syntax EIEmMents ..o 5.18
Instrument Model and Command ProCesSing ........coovviuviiiieeieeeiniiiiiiieeenn. 5.19
INPUE UNIE Lt a e 5.19
Command RECOGNILION.........uuiviiieei i e 5.20
Data Base and Instrument Hardware.............ccccceevveeiiieenneeenneen 5.20
Status Reporting SYSEM........ueiiieiiiiiiiiie e 5.21
1O 1111011 0 o PSSR 5.21
Command Sequence and Command Synchronization .................. 5.21
Status Reporting SYSEM.........uviiiiie e e e e e e e ennes 5.24
Overview of the Status RegiSter.........ccoocvvviiiiiiie i 5.24
Status Byte (STB) and Service Request Enable Register (SRE) .. 5.25
IST-Flag and Parallel Poll Enable Register (PPE) ............cccceeennee. 5.25
Event Status Register (ESR) and
Event Status Enable Register (ESE).........coooiiiiiiiiiiiiiiiiieeen. 5.26
Application of the Status Reporting SyStem..........c.ooocviiieeeieennnnns 5.26
Reset Values of the Status Reporting Systems...........ccccceveeeeenns 5.28
I-5.1 E-4






R&S SMA Introduction - Remote Control Basics

5 Remote Control - Basics

Introduction - Remote Control Basics

This chapter provides:

€ Instructions on how to set up the signal generator for remote control operation.

€ A general introduction to remote control of programmable instruments. This includes the description
of the command structure and syntax according to the SCPI standard, the description of command
execution and of the status registers.

The remote control commands of the instrument are described in detail after each related Instrument
Function section. In addition, the description of each menu parameter is linked to the related remote
control command.

In chapter "Remote Control - Commands" all remote control functions are described in detail. The
subsystems are listed by alphabetical order according to SCPI. A list is provided for remote control
emulation of the signal generator HP 8662A at the end of the chapter

The instrument is equipped with the following interfaces for remote control:

- |IEC/IEEE bus interface according to standard IEC 625.1/IEEE 488.2

— LAN interface: the network card uses 100 MHz Ethernet IEEE 802.3u; the protocol is based on the
VXI-11 standard.

- USB interface: The type B interface (device USB) is used for remote control.

The connectors are located at the rear of the instrument and permit a connection to a controller for
remote control either via GPIB, via a local area network (LAN) or the USB interface. The remote control
interfaces and their interface functions are described in Chapter "Maintenance and Remote Control
Interfaces".

A VISA installation on the controller is a prerequisite for remote control over LAN or USB interface.
VISA is a standardized software interface library providing input and output functions to communicate
with instruments. For more information about VISA refer to the user documentation.

SCPI (Standard Commands for Programmable Instruments) commands - messages - are used for
remote control. Commands that are not taken from the SCPI standard follow the SCPI syntax rules. The
instrument supports the SCPI version 1999. The SCPI standard is based on standard IEEE 488.2 and
aims at the standardization of device-specific commands, error handling and the status registers. The
tutorial "Automatic Measurement Control — A tutorial on SCPI and IEEE 488.2" from John M. Pieper
(R&S order number 0002.3536.00) offers detailed information on concepts and definitions of SCPI.

This section assumes basic knowledge of programming and operation of the controller. A description of
the interface commands can be obtained from the relevant manuals.

The requirements that the SCPI standard places on command syntax, error handling and configuration
of the status registers are explained in detail in the following sections. Tables provide a fast overview of
the bit assignment in the status registers. The tables are supplemented by a comprehensive description
of the status registers.

The program examples for IEC/IEEE-bus programming are all written in VISUAL BASIC. A condition for
programming in VISUAL BASIC is that the modules NIGLOBAL (Niglobal.bas) and VBIB32
(Vbib_32.bas) are added to the projects.
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Note:
Manual control is designed for maximum possible operating convenience. In contrast, the priority of
remote control is the "predictability" of the device status. Therefore, control programs should always
define an initial device status (e.g. with the command *RST) and then implement the required
settings.

Drivers for the generator, e.g. IVI-COM and LabVIEW drivers, are available in the download area of
the R&S product website (http://www.rohde-schwarz.com/product/SMA100A)

Getting Started

The short and simple operating sequence given below permits fast putting into operation of the
instrument and setting of its basic functions. As a prerequisite, the IEC/IEEE-bus address, which is
factory-set to 28, must not have been changed.

1. Connect instrument and controller using IEC/IEEE-bus cable and switch them on.

2. Write and start the following program on the controller:

CALL | BFI ND("DEV1", generator% 'Open port to the instrument

CALL | BPAD(generator% 28) 'Inform controller about instrument address
CALL | BWRT(generator% "*RST;*CLS") 'Reset instrument

CALL | BWRT(generator% "FREQ 50MHz") 'Set frequency to 50 MHz

CALL | BWRT(generator% "POW-7.3dBnt) 'Set output level -7.3m dBm

CALL | BWRT(generator% "QOUTP: STAT ON') 'Switch on RF output

CALL | BWRT(generator% "AM SOUR | NT") 'Set AM modulation source LFGEN

CALL | BWRT(generator% "LFO FREQ 15kHz")  'Set modulation frequency to 15 kHz

CALL | BWRT(generator% "AM 30PCT") 'Set AM modulation depth 30%

CALL | BWRT(generator% "AM STAT ON') 'Switch on AM

An amplitude-modulated signal is now applied at the RF-output of the instrument.
3. To return to manual control, press the key at the front panel.
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Switchover to Remote Control

On power-on, the instrument is always in the manual operating state and can be operated via the front
panel controls or via mouse and external keyboard.

In case of remote control via the IEC/IEEE bus, the instrument is set to remote control (REMOTE
status) by means of an addressed command.

With remote control via Ethernet, remote control is not automatically set by means of a command. The
instrument must be explicitly set to the REMOTE state, e.g. by sending the interface command &GTR
(go to remote).

In the REMOTE state, instrument control from the front panel or via mouse and keyboard is disabled.
Menus can be opened, however, e.g. to verify settings. Buttons and setting fields are displayed in gray
and cannot be activated. REMOTE is displayed in the status line.

The instrument remains in the REMOTE mode until local control is selected either manually with the
key on the front panel or with the interface command &GTL via the remote-control interface.

Switching from manual operation to remote control and vice versa does not affect the remaining
instrument settings.

In the remote control mode, the front-panel keys and an external mouse or keyboard that may be
connected can be disabled with command : SYST: KLOC ON. Menus cannot be opened in this case
and switchover from remote control to manual operation is only possible by means of a remote-control
command. Inadvertent switchover with the key is not possible in this case.

Operation of the key alone can be disabled with interface command &LLO.

Remote Control via IEC/IEEE Bus

To be able to control the instrument via the IEC/IEEE bus, instrument and controller must be linked by
an IEC/IEEE-bus cable. An IEC/IEEE-bus card, the card drivers and the program libraries for the
programming language used must be provided in the controller.

The controller must address the instrument with the set IEC/IEEE-bus address. The IEC/IEEE bus
address of the instrument is factory-set to 28. It can be changed manually in the Environment - GPIB
menu or via IEC/IEEE bus with command SYSTem COVMuni cat e: GPl B: ADDRess . Addresses 0 to
30 are permissible.

Manually: Setup - Remote - GPIB ...
GPIB Settings
GPIE channel address 28 LI
1 1 1

Via IEC/IEEE bus:
CALL | BFI ND("DEV1", generator% '‘Open port to the instrument
CALL | BPAD(generator% 28) 'Inform controller about old address
CALL | BWRT(generator% "SYST: COW GPI B: ADDR 18") 'Setinstrument to new address
CALL | BPAD(generator% 18) 'Inform controller about new address

Sending the first command starts remote control operation.

Return to manual operation is possible via the front panel or the IEC/IEEE bus.
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Manually: > Press the key.

Notes:
Before the transition, command processing must be completed as
otherwise transition to remote control is performed immediately.

The key can be disabled by the interface message &LLO (see
Section "IEC/IEEE Bus Messages") in order to prevent unintentional
transition. In this case, transition to manual mode is only possible via the
IEC/IEEE bus.

The key can be enabled again by deactivating the REN line of
the IEC/IEEE bus ( (see Section "IEC/IEEE Bus Messages").

Via IEC/IEEE bus:

CALL | BLOC(generator% 'Setinstrument to manual operation

Remote Control via LAN Interface

For remote control via a network, the PC and the instrument must be connected via the LAN interface to
a common network with TCP/IP network protocol.

Connection of the Signal Generator to a network and the querying of a computer name is described in
section "Connection to the Network".

Software for instrument control and the VISA program library must be installed on the controller.
Instrument control is via the VXI-11 standard protocol.

Only the IP address or the computer name (host name) is required for link setup. The IP
address/computer name is part of the "visa resource string" used by the programs for identification and
control of the instrument. The visa resource string 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 string is optional. In this example, also
TCPIP::192.1.2.3::INSTR is therefore a valid resource string.

A resource name with computer name could be TCPIP::RSSM1::INSTR, for instance.
TCPIP designates the network protocol used and INSTR indicates that the VXI-11 protocol is used.

Note:
The visa resource string is indicated in the Setup-Remote -Ethernet menu.

If several instruments are connected to the network, each instrument has its own IP address and
associated resource name. The controller identifies these instruments by means of the resource name.

In the example below, the program 'Measurement & Automation Explorer' from National Instruments is
used for setting up an Ethernet remote-control link. Link setup with this program is easy and first tests
can be performed.
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Switchover to Remote Control

The R&S Signal Generator is preconfigured 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 a fixed IP address to the instrument.

Setting up Control of the Signal Generator in the 'Measurement & Automation

Control' Program.

» Start program on the controller

» Open the Create new menu with the right mouse key.

¥ MAZ

File Edit “ew Tools Help

g =

J

Configuration

Jevices and Interfaces
i{E GPIBO (PCI-GPIE)
y Ports (Serial & Parallel)
=& Software

Ll CvI RUR-Time
Measurement & Automation
NI Spev
- W MI-488.2 Software
e ¥ MI-PAL Software

-3 NE-vIsa

[ |

Devices and Interfaces

What is Devices and Interfaces?

The Devices and Interfaces category lists installed and detected DAQ,
GFIB, IMAQ, IV, Motion, VISA, and x| hardware.

If you do not see your devices...

Your device may not be Windows Plug and Play

compatible

“iewr the configuration help file for your device from the

Help»Help Topics menu ar the instructions below for additional = |

4

» Select TCP/IP Resource and open the next page of the Create new menu with the right mouse

key.
Creakte New...

Measurement &
Automation Explorer

»

=B Devices and Interfaces
i-32a GPIBMH Interface
ﬁ Senal Interface
&. TCPAP Resource
‘g8 GPIB Interface

<Bac:k| Next>| Firigh I Cancel |/
£
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» Enter the IP address of the Signal Generator and select VXI-11 Instrument
(the computer name may be entered instead).

Creakte New...

M t & ¢
A easuremen Q‘

utomation Explorer

Enter the TCPAP address of your VIS4 network resource
= = in the form of sue. 4ux. xee.2x4, the name of the computer,
or a computer@zome. domain

|12?.u.u.1

Choosze the twpe of TCPAP rezource you'd like ta create:
" Raw Socket

Fort Rurnter I?

& 417 Instrument

LAN Device Name ||
Try connecting to this resource:

<Bac:k| Next>| Firigh | Cancel |/
£

> Press the Test button
A message indicates whether the link to the Signal Generator 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 switched on. Correct spelling of the IP address or the computer name can also
be checked. For further error location, inform the network administrator. In large networks,
specification of additional addresses may be required for link setup, e.g. gateway and subnet mask,
which are known to the network administrator.

MAX Sl

& Successfully opened a V154 seszsion to "TCRIF:127.0.01:INSTR"

MAX E H|

& Could not apen a WISA zezsion ta "TCRIP:1 27 0.0 1 INSTR"
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» Press the Next button. An alias name for the instrument can be entered in the next window. 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.

Create Mew..

N

“fou cah spacily an abzs for thiz davica, An abaz i a
Iogical name far the device thal makes & easies ba identil
this mstiument, You can use the skhases n youn code
wien caling vidpen to cleals a sasgon bo this device,

Rasource Mame:  TCAIP:127.00001:INSTH
Al [sh ]

<Ea|:$ci Mau:-| Firiish | Careel |/;;

» Press Next and then the Finish button.
The instrument is now registered in the program and can be addressed via the resource or alias
name.

Creakte New...

Measurement & K
Automation Explorer Q..

P& iz ready to create your device.

Click Finish to create pour device.

Click Back to review device information in the previous
pages.

Click Cancel to leave this wizard without creating pour
device.

<Back| Next>| Finizh | Cancel |/

Starting the Measurement & Automation program for remote control of the Signal Generator

» Start program on the controller

» In the Configuration window, open Instruments and Interfaces and select R&S SM (= Alias)
under VISA Ethernet Devices.
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» Open the menu by clicking Open VISA Session with the right mouse key.
=10 x|

Fle Edt View Took Help
| [Ef'Properties  #30pen ish session

Conrigeation SE[Slea T anm]

= g My System i Name | value | Desc |
Pi'f'm (Pgtz;la;)es VISAResource Mame  TCPIP:i89.1,2,118:INSTR  YISA resource identifier For this device
J (Serial & Paralel) VIS4 dlias PATE Unigue Y154 alias to access this device
= & VISA Ethernet Devices Skatic Device 1 Tells whether this device was statica...
Enabled 1 Tells whether this device is enabled
4§ Softwart :"’“ Host Address 89.1.2,118 Name of the host for this device wh. ..
Altributes
b g Properties F_I
Opens a WISA se2zT T S

» On the viWrite tab under Basic I/O, commands can be sent to the instrument; instrument responses
are displayed on the viRead tab
(for further program operation refer to the online help of the program).
¥ TCPIPD::127.0.0.1::instD::INSTR [Session 0z001ADES8)

Templatel Basic 140 | Interface Ia’Ell

viwiiteFromFile | viRieadT oFile |
it | viHeadl vi.-’-‘«ssertTriggerI viHeadSTBI viEIealI

system:error all?sn =l

|
Return Count
I~ Async I; 18
Returm Value
Ix a

]
YWirite data to a meszage-based bus or device. Execute |
[
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Return to manual operation is possible via the front panel or the LAN interface.

Manually: > Press the key.

Notes:
The key can be disabled by the universal command &LLO (see
Section "IEC/IEEE Bus Messages") in order to prevent unintentional
transition. In this case, transition to manual mode is only possible via
remote control.

The key can be enabled again by the interface message &NREN
(see Section "IEC/IEEE Bus Messages").

Via IEC/IEEE bus:

CALL | BLOC(generator% 'Setinstrument to manual operation

Remote Control via USB Interface

The PC and the instrument must be connected via the USB type B interface. A USB connection
requires the VISA library to be installed on the controller. VISA will detect and configure the R&S SMA
automatically when the USB connection is established. No entry of an address string and no separate
driver installation is necessary.

The used USB address string is:
USB::<vendor Id>::<product Id>::<serial number>::INSTR

O0xOAAD is the vendor Id for Rohde&Schwarz, 0x48 is the product Id for R&S SMA and the serial
number is the individual serial number on the rear of the instrument.

Example:
"USB::0x0AAD::0x0048::100001::INSTR"
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Interface and Device Messages

The messages transferred via the data lines of the IEC/IEEE-bus (see Section "IEC/IEEE Bus
Interface") or via a TCP/IP network can be divided into two groups:

— interface messages and

— device messages.

Interface Messages

Interface messages are transferred on the data lines of the IEC/IEEE bus, the ATN control line being
active. They are used for communication between controller and instrument and can only be sent by a
computer which has the function of an IEC/IEEE bus controller.

Interface commands can be further subdivided into

- universal commands
- addressed commands

Universal commands act on all devices connected to the IEC/IEEE-bus without previous addressing,
addressed commands only act on devices previously addressed as listeners. The interface messages
relevant to the instrument are listed in Section "IEC/IEEE Bus Messages".

If an Ethernet connection is present, signalling via a hardware control line is not required. The
IEC/IEEE-bus interface commands are emulated (see "IEC/IEEE Bus Messages").

Device Messages (Commands and Device Responses)

Device messages are transferred on the data lines of the IEC/IEEE-bus, the "ATN" control line not
being active. ASCII character set is used.

If an Ethernet connection is present, signalling via a hardware control line is not required.

The device messages are equal for the different interfaces (IEC/IEEE bus and Ethernet). A distinction is
made according to the direction in which they are sent:

Commands are messages the controller sends to the instrument. They operate the device
(Program functions and request information.
Messages)

The commands are subdivided according to two criteria:

1. According to the effect they have on the instrument:

Setting commands cause instrument settings such as a reset of the instrument
or setting the frequency.

Queries cause data to be provided for output on the IEC/IEEE bus,
e.g. for identification of the device or polling a parameter
value. Queries are formed by directly appending a question
mark to the header.
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2. According to their definition in standard IEEE 488.2 and SCPI:

Common Commands are exactly defined as to their function and
notation in standard IEEE 488.2. They refer to
functions such as management of the
standardized status registers, reset and selftest.

Device-specific refer to functions depending on the features of the
Commands instrument such as frequency setting. A majority of
these commands has also been standardized by
the SCPI committee Device-specific extensions
following the SCPI rules are permitted by the

standard.
Device are messages the instrument sends to the controller after a query. They can
responses contain measurement results, instrument settings and information on the
(Response instrument status (cf. Section "Responses to Queries").

Messages and
Service Request)

Structure and syntax of the device messages are described in the following Section.
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SCPI Command Structure and Syntax

The commands consist of a so-called header and, in most cases, one or more parameters. The header
and parameter are separated by a "white space" (ASCII code 0to 9, 11 to 32 decimal, e.g. blank). The
headers may consist of several key words. Queries are formed by directly appending a question mark
to the header.

Note:
The commands used in the following examples are not in every case implemented in the instrument.

Common Commands Common commands consist of a header preceded by an asterisk "*" and one
or more parameters, if any.

Examples *RST RESET, resets the device

*ESE 253 EVENT STATUS ENABLE, sets the bits of the event
status enable register

* ESR? EVENT STATUS QUERY, queries the contents of the
event status register.

Device-specific

commands

Hierarchy: Device-specific commands are of hierarchical structure (see figure below).
The different levels are represented by combined headers. Headers of the
highest level (root level) have only one key word. This key word denotes a
complete command system
Example: SOURce
This key word denotes the command system SOURce.
For commands of lower levels, the complete path has to be specified, starting
on the left with the highest level, the individual key words being separated by
a colon ":".
Example: SOURce: FM EXTer nal : COUPl i ng AC
This command lies in the fourth level of the SOURce. It sets the coupling of
the external signal source to AC.

SOURce
POWer AM FM FREQuency
I I I I I
POLarity MODE INTernal EXTernal STATe
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SCPI Command Structure and Syntax

Example for the tree structure of the SCPI command systems; the SOURce system

Multiple key words

Optional key words:

Long and short form:

Parameters:

Numeric suffix:

1400.0075.32

Some key words occur on several levels within one command system. Their
effect depends on the structure of the command, i. e. on the position in the
command header they are inserted in.

Example:
SOURce: FM POLarity NORMaI

This command contains key word POLarity in the third command level. It
defines the polarity between modulator and modulation signal.

SOURce: FM EXTer nal : POLarity NORMal

This command contains key word POLarity in the fourth command level. It
defines the polarity between modulation voltage and the resulting direction of
the modulation only for the external signal source indicated.

Some command systems permit certain key words to be optionally inserted
into the header or omitted. These key words are marked by square brackets
in this manual. The full command length must be recognized by the
instrument for reasons of compatibility with the SCPI standard. Some
commands are considerably shortened by omitting optional key words.

Example:
[ SOURce] : POVer[: LEVel 1[: 1 Mvkedi at e] : OFFSet 1

This command immediately sets the offset of the signal to 1 dB. The following
command has the same effect:

PONer : OFFSet 1

The key words feature a long form and a short form. Either the short form or
the long form can be entered, other abbreviations are not permitted.

Example: STATus: QUESti onabl e: ENABl e 1= STAT: QUES: ENAB 1

Note:
Upper-case and lower-case notation only serves to distinguish the two
forms in the manual, the instrument itself does not distinguish upper-case
and lower-case letters.

Parameters must be separated from the header by a "white space"”. If several
parameters are specified in a command, they are separated by a comma ",".
A few queries permit the parameters MINimum, MAXimum and DEFault to be
entered. For a description of the types of parameter, refer to Section

"Parameters".
Example: SOURce: POMer : ATTenuat i on? MAXi mum Answer: 60

his query requests the maximal value for the attenuation.

If a device features several functions or features of the same kind, e.g.
several inputs, the desired function can be selected by a suffix added to the
command. Entries without suffix are interpreted like entries with the suffix 1.
Optional keywords must be specified if they select a function with the suffix.

Example:
SQURce: LFQut put 2: FREQuency 1. 5kHz

This command sets the frequency of secondLF generator frame.
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Structure of a Command Line

A command line may consist of one or several commands. It is terminated by an EOI together with the
last data byte.

Several commands in a command line must be 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.

Example: "SQURce: POMNér: CENTer M Ni mum : QUTPut : STATe ON'

This command line contains two commands. The first command is part of the SOURce
system and is used to specify the center frequency of the output signal of RF output.
The second command is part of the OUTPut system and sets the attenuation of the
output signal of RF output.

If the successive commands belong to the same system, having one or several levels in common, the
command line can be abbreviated. To this end, the second command after the semicolon starts with the
level that lies below the common levels. The colon following the semicolon must be omitted in this case.
Example:  "SOURce: FM MODE NORMaI ; : SOURce: FM | NTer nal : FREQuency 1kHz"

This command line is represented in its full length and contains two commands
separated from each other by the semicolon. Both commands are part of the SOURce
command system, subsystem FM, i.e. they have two common levels.

When abbreviating the command line, the second command begins with the level below
SOURce:FM. The colon after the semicolon is omitted.

The abbreviated form of the command line reads as follows:
"SOURce: FM MODE NORMaI ; | NTer nal : FREQuency 1kHz"

However, a new command line always begins with the complete path.
Example: " SOURce: FM MODE NORMal *
"SOQURce: FM | NTer nal : FREQuency 1kHz"
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Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise. It is formed by adding
a question mark to the associated setting command. According to SCPI, the responses to queries are
partly subject to stricter rules than in standard IEEE 488.2.

1. The requested parameter is transmitted without header.
Example: SOURce: AM EXTer nal : COUPIl i ng? Answer: AC

2. Maximum values, minimum values and all further quantities, which are requested via a special text
parameter are returned as numerical values

Example: SOURce: FREQuency? MAX Answer: 1E3

4. Boolean values are returned as 0 (for OFF) and 1 (for ON).
Example: QUTPut: STATe? Answer (for ON): 1

5. Text (character data) is returned in a short form
Example: SOURce: AM SOURce? Answer (for EXTernal): EXT

Parameters

Most commands require a parameter to be specified. The parameters must be separated from the
header by a "white space". Permissible parameters are numerical values, Boolean parameters, text,
character strings and block data. The type of parameter required for the respective command and the
permissible range of values are specified in the command description.

Numerical values Numerical values can be entered in any form, i.e. with sign, decimal point and
exponent. Values exceeding the resolution of the instrument are rounded up
or down. The mantissa may comprise up to 255 characters, the values must
be in the value range —9.9E37 to 9.9E37. The exponent is introduced by an
"E" or "e". Entry of the exponent alone is not allowed.

Units In the case of physical quantities, the unit can be entered. Permissible unit
prefixes are G (giga), MA (mega), MOHM and MHZ are also permissible), K
(kilo), M (milli), U (micro) and N (nano). If the unit is missing, the basic unit is
used.

Example:
SOURce: FREQuency 1.5 kHz = SOURce: FREQuency 1.5E3

Some settings allow relative values to be stated in percent. According to
SCPI, this unit is represented by the PTC string.

Example:
SOURce: SWEep: FREQuency: STEP: LOGari t hni ¢ 5PCT
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Special numeric
values

MIN/MAX

DEF

UP/DOWN

INF/NINF

NAN

Boolean Parameters

Text

Strings

1400.0075.32

The texts MINimum, MAXimum, DEFault, UP and DOWN are interpreted as
special numerical values.

In the case of a query, the associated numerical value is provided.

Example:
Setting command: SOURce: LFQut put : VOLTage MAXi num
Query: SOURce: LFQut put : VOLTage? Answer: 4

M Ni mumand MAXi mum denote the minimum and maximum value

DEFaul t denotes a preset value. This value conforms to the default setting,
as it is called by the *RST command.

UP, DOMN increases or reduces the numerical value by one step. The step
width can be specified via an allocated step command for each parameter
which can be set via UP, DOWN.

I NFi ni ty, Negative INFinity (NI NF) represent the numerical values -9.9E37
or 9.9E37, respectively. INF and NINF are only sent as device responses.

Not A Number (NAN) represents the value 9.91E37. NAN is only sent as
device response. This value is not defined. Possible causes are division by
zero, subtraction or addition of infinite and the representation of missing
values.

Boolean parameters represent two states. The ON state (logically true) is
represented by ON or a numerical value unequal to 0. The OFF state
(logically untrue) is represented by OFF or the numerical value 0. ON or OFF
is returned by a query.

Example:
Setting command: : SOURce: AM STATe ON
Query: : SOURce: AM STATe? Answer: 1

Text parameters observe the syntax rules for key words, i.e. they can be
entered using a short or long form. Like any parameter, they have to be
separated from the header by a white space. In the case of a query, the short
form of the text is provided.

Example:
Setting command: : SOURce: SVEEep: POAer: MODE ~ MANual
Query: : SOURce: SWEep: PONer : MODE? Answer: MAN

Strings must always be entered within quotation marks (* or ).
Example: CORR CSET "UCOR1" or :CORR CSET ' UCOR1'
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Block data

1400.0075.32

Block data are a transmission format which is suitable for the transmission of
large amounts of data. A command using a block data parameter with definite
length has the following structure:

Example: MVEMory: DATA test _file.w, #45168XXXXXXXX

Test_file.wv denotes the name of the file to which the data are written. The
comma is followed by the binary data block. The hash symbol # introduces
the data block. The next number indicates how many of the following digits
describe the length of the data block. In the example the 4 following digits
indicate the length to be 5168 bytes. The data bytes follow. During the
transmission of these data bytes all End or other control signs are ignored
until all bytes are transmitted.

The format of the binary files within the block depends on the IEC/IEEE-bus
command

SOURce: LI ST: FREQuency| : POWer
SOURce: CORRect i on: CSET: DATA: FREQuency| : POWer

use the IEEE-754 format for double precision floating point numbers. Each
number is represented by 8 bytes.

Example:
a# = 125.345678E6

b# = 127.876543E6

CALL | BWRT(generator% " SOURCE: CORRECTI ON: CSET: DATA: FREQ
#216" + MKD$(a#) + MKDS$(b#))

- #in the command string introduces the binary block,
- '2'indicates that 2 digits specifying the length will follow next,

- 16'is the length of the binary block (in bytes), here: 2 double precision
floating point number with 8 bytes each.

- The actual binary data follow now. As the function IBWRT requires a text
string, MKD$ is used for the type conversion.

The following ASCII format has the same effect:

CALL | BWRT(generator% "SOURce: CORRecti on: CSET: DATA: FREQ
125. 345678E6, 127.876543E6")
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Overview of Syntax Elements

The following survey offers an overview of the syntax elements.

The colon separates the key words of a command. In a command line the separating
semicolon marks the uppermost command level.

The semicolon separates two commands of a command line. It does not alter the path.
The comma separates several parameters of a command.

The question mark forms a query.

The asterisk marks a common command.

Quotation marks introduce a string and terminate it.

The hash symbol # introduces binary, octal, hexadecimal and block data.

Binary: #B10110
Octal: #07612
Hexa: #HF3A7
Block: #21312

A "white space" (ASCII-Code 0 to 9, 11 to 32 decimal, e.g. blank) separates header and
parameter.
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Instrument Model and Command Processing

The block diagram in the figure below shows how SCPI commands are serviced in the instrument. The
individual components work independently and simultaneously. They communicate with each other by
means of so-called "messages".

Input unit with
input buffer

v

Command
recognition

v

Data set

IEC/IEEE bus —
Ethernet

Status reporting
system

vy

Instrument
hardware

v

IEC/IEEE bus Output unit with
-
Ethernet output buffer

Instrument model in the case of remote control via IEC/IEEE bus or TCP/IP network

Input Unit

The input unit receives commands character by character from the IEC/IEEE bus or via the Ethernet
and collects them in the input buffer. The input unit sends a message to the command recognition as
soon as the input buffer is full or as soon as it receives a delimiter, <PROGRAM MESSAGE
TERMINATOR>, as defined in IEEE 488.2, or the interface message DCL.

If the input buffer is full, the traffic is stopped and the data received up to then is processed.
Subsequently the traffic is continued. If, however, the buffer is not yet full when receiving the delimiter,
the input unit can already receive the next command during command recognition and execution. The
receipt of a DCL clears the input buffer and immediately initiates a message to the command
recognition.
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Command Recognition

The command recognition analyses the data received from the input unit. It proceeds in the order in
which it receives the data. Only a DCL is serviced with priority, a GET (Group Execute Trigger), e.g., is
only executed after the commands received before. Each recognized command is immediately
transmitted to the data set but not executed immediately.

The command recognition detects syntax errors in the commands and transfers them to the status
reporting system. The rest of a command line after a syntax error is analyzed further if possible and
serviced. After the syntax test, the value range of the parameter is checked, if required.

If the command recognition detects a delimiter or a DCL, it also requests the data set to perform the
necessary instrument hardware settings. Subsequently it is immediately prepared to process further
commands. This means that new commands can already be serviced while the hardware is still being
set ("overlapping execution").

Data Base and Instrument Hardware

The expression "instrument hardware" denotes the part of the instrument fulfilling the actual instrument
function - signal generation etc. The controller is not included. The term "database" denotes a database
that manages all the parameters and associated settings required for setting the instrument hardware.

Setting commands lead to an alteration in the data set. The data set management enters the new
values (e.g. frequency) into the data set, however, only passes them on to the hardware when
requested by the command recognition. As this is only ever effected at the end of a command line, the
order of the setting commands in the command line is not relevant.

The data are only checked for their compatibility among each other and with the instrument hardware
immediately before they are transmitted to the instrument hardware. If the detection is made that
execution is not possible, an "execution error” is signaled to the status reporting system. All alterations
of the data set are canceled, the instrument hardware is not reset. Due to the delayed checking and
hardware setting, however, impermissible instrument states can be set for a short period of time within
one command line without this leading to an error message. At the end of the command line, however,
a permissible instrument state must have been reached again.

Example:

With Frequency Modulation, the settable FM deviation depends on the set RF frequency and
the FM mode. The Signal Generator responds as follows:

Assuming the set RF frequency is 60 MHz and normal FM mode is set, i.e. the maximum value
for FM deviation is 650 kHz. A deviation of 1 MHz should be set. To do so, the RF frequncy has
to be changed to e.g. 100 MHz. The following commands are sent:

1. All commands in one program message:
: SOUR: FM STAT ON; : SOUR FM DEV 1MHz; : SOUR: FREQ 100MHz

This command line yields the desired setting. Since a valid state is obtained at the end of the
program message, no error message is issued.

2. Each command in a separate program message:
: SOUR: FM STAT ON
: SOUR FM DEV 1Mz
: SOUR FREQ 100MHz

The command for setting the FM deviation is rejected and an execution error is generated.
At the time when this command is processed, the previous setting of the RF frequency (60
MHz) is still valid, i.e. the value for the FM deviation is outside the permissible value range.
The two other commands are set.
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3. The two first commands in one program message, the third command in a separate program
message.

: SOUR: FM STAT ON; : SOUR FM DEV 1MHz
: SOUR: FREQ 100MHz

The command for setting the FM deviation is rejected and an execution error is generated.
At the time when this command is processed, the previous setting of the RF frequency (60
MHz) is still valid, i.e. the value for the FM deviation is outside the permissible value range.
The two other commands are executed.

This example shows that it is advisable to send interdependent commands in one program
message as in this case the sequence in which they are sent is irrelevant.

For further examples on command sequence see section "Command Sequence and Command
Synchronization".

Queries induce the data set management to send the desired data to the output unit.

Status Reporting System

The status reporting system collects information on the instrument state and makes it available to the
output unit on request. The exact structure and function are described in section "Status Reporting
System".

Output Unit

The output unit collects the information requested by the controller, which it receives from the data set
management. It processes it according to the SCPI rules and makes it available in the output buffer.

If the instrument is addressed as a talker without the output buffer containing data or awaiting data from
the data set management, the output unit sends the error message "Query UNTERMINATED" to the
status reporting system. No data are sent on the IEC/IEEE bus or via the Ethernet, the controller waits
until it has reached its time limit. This behavior is specified by SCPI.

Command Sequence and Command Synchronization

IEEE 488.2 defines a distinction between overlapped and sequential commands:
- An overlapped command is one which does not automatically finish executing before the next
command starts executing. Overlapped commands allow the program to do other tasks while
being executed.

- A sequential command is one which always finishes before the next command starts executing.
Sequential commands are not implemented in the generator, however the execution time of
most commands is so short that they act as sequential commands.

If a particular device action can be performed only after the execution of a previous overlapped

command, the controller must know when the overlapped command has finished. The necessary
interaction between the controller and the test instrument is called command synchronization.
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Command Sequence

According to section "Data Base and Instrument Hardware", overlapped execution is possible in
principle for all commands of the signal generator. Equally, setting commands within one command line
are not necessarily serviced in the order in which they have been received.In order to make sure that
commands are actually carried out in a certain order, each command must be sent in a separate
command line (see also example in section "Data Base and Instrument Hardware").

Example : Commands and queries in one command line

The response from a query combined in a program message with commands that affect the queried
value is not predictable. Sending

SOURce: FREQuency 1E+9; LEVel
SOURce: FREQuency?

always returns 1E+9 (1GHz). When:SOURce: FREQuency 1E+9; FREQuency?;

- 80

LEVel -80

is sent, however, the result is not specified by SCPI. The result could be the RF generator frequency
before the command was sent since the instrument might defer executing the individual commands until
a program message terminator is received. The result could also be 1GHz if the instrument executes
commands as they are received.

As a general rule, send commands and queries in different program messages.

Command Synchronization

In order to prevent an overlapped execution of commands, one of commands *OPC, *OPC? or *WAI
can be used. All three commands cause a certain action only to be carried out after the hardware has
been set and has settled. By suitable programming, the controller can be forced to wait for the
respective action to occur (see table).

Synchronization with *OPC, *OPC? and *WAI

Command Action Programming the controller

*OPC Sets the Operation Complete bit in the ESR - Setting bit 0 in the ESE
after all previous commands have been - Setting bit 5 in the SRE
executed. - Waiting for service request (SRQ)

*OPC? Stops command processing until 1 is Sending *OPC? directly after the command whose
returned. This is only the case after the processing should be terminated before other commands
Operation Complete bit has been set in the can be executed.

ESR. This bit indicates that the previous Disabling bit 4 (MAV) of the SRE register.
setting has been completed. Alternative: Service request or timeout method with
enabled MAV bit; see below.

*WAI Stops further command processing until all Sending *WAI directly after the command whose
commands sent before *WAI have been processing should be terminated before other commands
executed. are executed.

Note: While waiting it is still possible to
send messages to the device.

Command synchronization by means of a *WAI or *OPC? appended to an overlapped command is a
good choice if the overlapped command takes only little time to process. The two synchronization
techniques simply block overlapped execution of the command.
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For time consuming overlapped commands it is usually desirable to allow the controller or the R&S
signal generator to do other useful work while waiting for command execution. Use one of the following
methods:

*OPC with a service request
1. Setthe OPC mask bit (bit no. 0) in the ESE: *ESE 1

2. Setbit no. 5in the SRE: *SRE 32 to enable ESB service request.
3. Send the overlapped command with *OPC
4,

Wait for a service request

The service request indicates that the overlapped command has finished.

*OPC? with a service request
1. Set bit no. 4 in the SRE: *SRE 16 to enable MAV service request.

2. Send the overlapped command with *OPC?

3. Wait for a service request

The service request indicates that the overlapped command has finished.

Event Status Register (ESE)
1. Setthe OPC mask bit (bit no. 0) in the ESE: *ESE 1

2. Send the overlapped command without *OPC, *OPC? or *WAI
3. Poll the operation complete state periodically (by means of a timer) using the sequence: *OPC;
*ESR?
A return value (LSB) of 1 indicates that the overlapped command has finished.

*OPC? with short timeout
1. Send the overlapped command without *OPC, *OPC? or *WAI

2. Poll the operation complete state periodically (by means of a timer) using the sequence: <short
timeout>; *OPC?

A return value (LSB) of 1 indicates that the overlapped command has finished. In case of a timeout, the
operation is ongoing.
3. Reset timeout to former value

4. Clear the error queue with SYStem:ERRor? to remove the "-410, Query interrupted" entries.
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Status Reporting System

The status reporting system stores information on errors which have occurred. This information is
stored in the error queue. The error queue can be queried via IEC/IEEE bus or via the Ethernet.

The information is of a hierarchical structure. The register status byte (STB) defined in IEEE 488.2 and
its associated mask register service request enable (SRE) form the uppermost level. The STB receives
its information from the standard event status register (ESR) which is also defined in IEEE 488.2 with
the associated mask register standard event status enable (ESE).

The IST flag ("Individual STatus") and the parallel poll enable register (PPE) allocated to it are also part
of the status reporting system. The IST flag, like the SRQ, combines the entire instrument status in a
single bit. The PPE fulfills an analog function for the IST flag as the SRE for the service request.

The output buffer contains the messages the instrument returns to the controller. It is not part of the
status reporting system but determines the value of the MAV bit in the STB.

Overview of the Status Register

The following figure shows the status registers used in the Signal Generator.

7
[]-&-[7]Power on
-&-| 6 |User Request
<SRQ -&-| 5 |Command Error
é -&-| 4 | Execution Error
-&-| 3 | Device Dependent Error
] ] -&-| 2 | Query Error
-&- Request Control
FRQS/MS _z_ (1) ques
-&- L ESB | | | O | Operation Complete
& - MAV ! ESE ESR
-&-
SRE STB
Error Queue Output Buffer
-&-
-&- —
-&- —
-&- —
& = logical AND
o | ®
@
ISTflag

(response to parallel poll)

Overview of status registers
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Status Byte (STB) and Service Request Enable Register (SRE)

The STB is already defined in IEEE 488.2. It provides a rough overview of the instrument status by
collecting the pieces of information of the lower registers A special feature is that bit 6 acts as the sum
bit of the remaining bits of the status byte.

The STATUS BYTE is read out using the command "*STB?" or a serial poll.

The STB is linked to the SRE.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) is generated on the IEC/IEEE bus or via the Ethernet, which triggers an interrupt in the
controller if this is appropriately configured and can be further processed there.

The SRE can be set using command "*SRE" and read using "*SRE?".

Meaning of the bits used in the status byte

Bit no. Meaning
0.1 Not used
2 Error Queue not empty

The bit is set when an entry is made in the error queue.

If this bit is enabled by the SRE, each entry of the error queue generates a Service Request. Thus an error can
be recognized and specified in greater detail by polling the error queue. The poll provides an informative error
message. This procedure is to be recommended since it considerably reduces the problems involved with
Remote control.

Not used

MAYV bit (Message available)

The bit is set if a message is available in the output buffer which can be read.
This bit can be used to enable data to be automatically read from the instrument to the controller.

5 ESB bit

Sum bit of the event status register. It is set if one of the bits in the event status register is set and enabled in
the event status enable register.

Setting of this bit indicates a serious error which can be specified in greater detail by polling the event status
register.

6 MSS bit (Master-Status-Summary-Bit)

The bit is set if the instrument 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 SRE.

7 Not used

IST-Flag and Parallel Poll Enable Register (PPE)

By analogy with the SRQ, the IST flag combines the entire status information in a single bit. It can be
queried by means of a parallel poll (cf. Section "Parallel Poll") or using the command "* | ST?".

The parallel poll enable register (PPE) 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, with bit 6 being used as well in
contrast to the SRE. The IST flag results from the ORing of all results. The PPE can be set using
commands "*PRE" and read using command "* PRE?".
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Event Status Register (ESR) and Event Status Enable Register (ESE)

The ESR is defined in IEEE 488.2.The event status register can be read out using command "* ESR?".

The ESE is the associated ENABIe part. It can be set using the command "* ESE" and read using the
command "* ESE?".
Meaning of the bits used in the event status register

Bit No. Meaning

0 Operation Complete
This bit is set on receipt of the command *OPC exactly when all previous commands have been executed.
not used

2 Query Error
This bit is set if either the controller wants to read data from the instrument without having sent a query, or if it
does not fetch requested data and sends new instructions to the instrument instead. The cause is often a query
which is faulty and hence cannot be executed.

3 Device-dependent Error
This bit is set if a device-dependent error occurs. An error message with a number between -300 and -399 or a
positive error number, which denotes the error in greater detail, is entered into the error queue.

4 Execution Error
This bit is set if a received command is syntactically correct but cannot be performed for other reasons. An error
message with a number between -200 and -300, which denotes the error in greater detail, is entered into the
error queue.

5 Command Error
This bit is set if a command which is undefined or syntactically incorrect is received. An error message with a
number between -100 and -200, which denotes the error in greater detail, is entered into the error queue.

6 User Request
This bit is set on pressing the LOCAL| key, i.e., when the instrument is switched over to manual control.

7 Power On (supply voltage on)

This bit is set on switching on the instrument.

Application of the Status Reporting System

In order to effectively use the status reporting system, the information contained there must be
transmitted to the controller and further processed. There are several methods, which are outlined in
the following.

Service Request

Under certain circumstances, the instrument can send a service request (SRQ) to the controller. Usually
this service request initiates an interrupt at the controller, to which the control program can react
appropriately. As evident from section "Overview of the Status Register”, an SRQ is always initiated if
one or several of 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 of the error queue or the output buffer. In order to use the possibilities of
the service request effectively, all bits should be set to "1" in the enable registers SRE and ESE.
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Example:

Use command "* OPC" to generate an SRQ
» CALL | BWRT(generator% "*ESE 1") set bit 0 of ESE (Operation Complete)
» CALL I BWRT(generator% "*SRE 32") set bit 5 of SRE (ESB)

After its settings have been completed, the instrument generates an SRQ.

The SRQ is the only possibility for the instrument to become active on its own. Each controller program
should set the instrument such that a service request is initiated in the case of malfunction. The
program should react appropriately to the service request.

Serial Poll

In a serial poll, just as upon the command "* STB", the status byte of an instrument is queried. However,
the query is made via interface messages and is thus clearly faster. The serial-poll method has already
been defined in IEEE 488.1 and used to be the only standard possibility for different instruments to poll
the status byte. The method also works for instruments which do not adhere to SCPI or IEEE 488.2.

The VISUAL BASIC command for executing a serial poll is "I BRSP() ". The serial poll is mainly used to
obtain a fast overview of the state of several instruments connected to the IEC/IEEE bus or via the
Ethernet .

Parallel Poll

In a parallel poll, the controller uses a single command to request up to eight instruments to transmit
one bit of information each on the data lines, i.e., to set the data line allocated to each instrument to a
logical "0" or "1". In addition to the SRE register, which determines the conditions under which an SRQ
is generated, there is a parallel poll enable register (PPE). This register is ANDed with the STB bit by
bit, considering bit 6 as well. The results are ORed, the result is possibly inverted and then sent as a
response to the parallel poll of the controller. The result can also be queried without parallel poll by
means of the command "* | ST?".

The instrument first has to be set for the parallel poll using the VISUAL BASIC command "I BPPC() ".
This command allocates a data line to the instrument and determines whether the response is to be
inverted. The parallel poll itself is executed using "I BRPP() ".

The parallel poll method is mainly used to find out quickly which one of the instruments connected to
the IEC/IEEE bus has sent a service request. To this effect, SRE and PPE must be set to the same
value.

Query by Means of Commands

Each part of any status register can be read by means of queries. The individual commands are listed
in the description of the STATus Subsystem. The returned value is always a humber that represents
the bit pattern of the register queried. This number is evaluated by the controller program.

Queries are usually used after an SRQ in order to obtain more detailed information on the cause of the
SRQ.
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Error Queue Query

Each error state in the instrument leads to an entry in the error queue. The entries of the error queue
are detailed plain-text error messages that can be looked at in the ERROR menu via manual control or
queried via the IEC/IEEE bus or via the Ethernet using command " SYSTem ERRor ?". Each call of
" SYSTem ERRor ?" provides one entry from the error queue. If no error messages are stored there any
more, the instrument responds with 0, "No error".

The error queue should be queried after every SRQ in the controller program as the entries describe
the cause of an error more precisely than the status registers. Especially in the test phase of a
controller program the error queue should be queried regularly since faulty commands from the
controller to the instrument are recorded there as well.

Reset Values of the Status Reporting Systems

Commands *RST, *DCL and SYSTem PRESet and switching on the supply voltage also affect the status
reporting system. None of the commands, except for * RST and SYSTem PRESet influences the
functional instrument settings. In particular, DCL does not change the instrument settings.

Resetting the Status Reporting System

Event | Switching on
supply voltage DCL,SDC
Power-On-Status- (Device Clear, *RST or STATus:PRESet | *CLS
Clear Selected Device |SYSTem:PRESe
Clear) t
Effect 0 1
Clear STB,ESR - yes - - - yes
Clear SRE,ESE - yes - - - -
Clear PPE - yes - - - -
Clear error-queue yes yes - - - yes
Clear output buffer yes yes yes 1) 1) 1)
Clear command | yes yes yes - - -
processing and input
buffer

1) Every command being the first in a command line, i.e. immediately following a <PROGRAM MESSAGE TERMINATOR>

clears the output buffer
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6 Remote Control - Commands

In the following, all remote control commands for the R&S SMA will be presented in detail with their
parameters and the ranges of numerical values.

An introduction to remote control and the status registers of the R&S SMA is given in chapter 5,
"Remote Control Basics".

Command Description

Notation

All commands implemented in the instrument are first listed in tables and then described in detail,
arranged alphabetically according to the command subsystems. The notation is adapted to the SCPI
standard. The SCPI conformity information is included in the individual description of the commands.

Table of Commands

Command: In the command column, the table provides an overview of the commands.
Parameter: The parameter column indicates the requested parameters together with
their specified range.
Unit: The unit column indicates the basic unit of the physical parameters.
Remark: In the remark column an indication is made on:

- whether the command does not have a query form,
- whether the command has only one query form

Individual description The individual description contains the complete notation of the command.
An example for each command, the *RST value and the SCPI information
are included as well.

The options that are required to execute the command are listed. In case
of dependencies between commands they are also indicated.

Upper/lower case

Notation Upper/lower case letters are used to mark the long or short form of the key
words of a command in the description (see Chapter 5). The instrument
itself does not distinguish between upper and lower case letters.

Special characters | A selection of key words with an identical effect exists for several
commands. These keywords are indicated in the same line; they are
separated by a vertical stroke. Only one of these keywords needs to be
included in the header of the command. The effect of the command is
independent of which of the keywords is used.

Example: SOURce : FREQuency:CW| : FIXed

The two following commands with identical meaning can be
created. They set the frequency of the fixed frequency signal to 1
kHz

SOURce:FREQuency:CW 1E3 = SENSe:FREQuency:FIXed 1E3
A vertical stroke in parameter indications marks alternative possibilities in

the sense of "or". The effect of the command is different, depending on
which parameter is used.
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Example: Selection of the parameters for the command
SOURce:COUPling AC | DC

If parameter AC is selected, only the AC content is fed through,
in the case of DC, the DC as well as the AC content.

[ 1 Keywords in square brackets can be omitted when composing the header
(cf. Chapter 5, Optional Keywords). The full command length must be
accepted by the instrument for reasons of compatibility with the SCPI
standards.

Parameters in square brackets can be incorporated optionally in the
command or omitted as well.

{ } Parameters in braces can be incorporated optionally in the command,
either not at all, once or several times..

Description of parameters Due to the standardization, the parameter section of SCPI commands
consists always of the same syntactical elements. SCPI has therefore
specified a series of definitions, which are used in the tables of commands.
In the tables, these established definitions are indicated in angled brackets
(<...>) and will be briefly explained in the following (see also Chapter 5,
Section "Parameters").

<Boolean> This keyword refers to parameters which can adopt two states, "on" and
"off". The "off" state may either be indicated by the keyword OFF or by the
numeric value 0, the "on" state is indicated by ON or any numeric value
other than zero. Parameter queries are always returned the numeric value
Oor1.

<numeric_value>
<num> These keywords mark parameters which may be entered as numeric
values or be set using specific keywords (character data).

The following keywords given below are permitted:

MINimum  This keyword sets the parameter to the smallest possible
value.

MAXimum This keyword sets the parameter to the largest possible value.
DEFault This keyword is used to reset the parameter to its default

value.
uUpP This keyword increments the parameter value.
DOWN This keyword decrements the parameter value.

The numeric values associated to MAXimum/MINimum/DEFault can be
queried by adding the corresponding keywords to the command. They
must be entered following the quotation mark.

Example: SOURce : FREQuency? MAXimum

eturns the maximum possible numeric value of the center frequency as
result.

<arbitrary block program data>

This keyword is provided for commands the parameters of which consist of
a binary data block.
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Common Commands

The common commands are taken from the standard IEEE 488.2 (IEC 625.2). Identical commands
have an identical effect in different instruments. The headers of these commands consist of an asterisk
"*" followed by three letters. Many common commands affect the status reporting system, which is
described in detail in Chapter 5.

Command Parameters Default unit Remark
*CLS Clear status; no query
*ESE 0...255 Event status enable
*ESR? 0...255 Standard event status query; query only
*IDN? Identification query; query only
*IST? 0...255 Individual status query; query only
*OPC Operation complete
*OPT? Option identification query; query only
*PRE 0...255 Parallel poll register enable
*PSC 01 Power on status clear
*RCL 1...10 Recall
*RST Reset; no query
*SAV 1...10 Save
*SRE 0...255 Service request enable
*STB? Status byte 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 standard event register (ESR), and the EVENTt part
of the QUEStionable and OPERation register to zero. The command does not change the enable
and transition parts of the registers. It deletes the output buffer.

*ESE 0...255

EVENT STATUS ENABLE sets the event status enable register to the specified value. The *ESE?
query command 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 (0...255) and then sets the register to zero.

*IDN?

IDENTIFICATION QUERY queries the instrument identification. The instrument type, serial number
and firmware version are returned. Example:

Rohde&Schwarz, SMA100A,1400.0000k02/100070,2.02.136 (Release)
*IST?

INDIVIDUAL STATUS QUERY returns the content of the IST flag in decimal form (0 | 1). The IST
flag is the status bit which is sent during a parallel poll.
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*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 to ensure that the timeout set at the IEC/IEEE bus is long enough.

*OPT?

OPTION IDENTIFICATION QUERY queries the options configured in the instrument and returns a
list of the installed options. The options are separated by commas.

*PRE O ... 255

PARALLEL POLL REGISTER ENABLE sets the parallel poll enable register to the specified value.
The *PRE? query command returns the content of the parallel poll enable register in decimal form.

*PSC O | 1

POWER ON STATUS CLEAR determines whether the content of the ENABIe registers are retained
or reset at power on.

Parameters: 0
The content of the status registers is retained at power on. If the status
registers ESE and SRE are configured accordingly, this may cause a service
request to be triggered at power on.

The content of the status registers is reset at power on.

The query *PSC? retrieves the contents of the Power-on-Status-Clear flag. The answer is either 0
or1.

*RCL <number>

RECALL calls up the instrument status which was stored under the specified number using the
*SAV command, e.g. *SAV 4. It also activates the instrument settings which are stored in a file and
loaded using the MMEMory : LOAD <number>, <file name.extension> command.

*RST

resets the instrument to a defined default state. The command has the same effect as pressing the
key. The default setting is given in the description of the commands.

Functions that concern mainly the integration of the instrument into a measurement setup or are
password related are not changed:

- Reference frequency settings

- Power on settings

- Network settings

- |EC/IEEE-bus address

- Password and settings protected by passwords

- Start/Stop Gui Update

- Display settings.

- *IDN? Identification
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Note:
Resetting the instrument to the factory state can be performened manually in the Setup menu or with
command SYSTem:FPReset.

*SAV <number>

SAVE stores the current device state under the specified number (see also *RCL). The command is
used to store the current instrument state in an intermediate memory. The instrument state can be
recalled by using the command *RCL with the associated number.
To transfer the stored instrument settings in a file, command MMEMory:STORe <number>,
<file name.extension> is used. Parameter file extension is *.savrcl. Parameter <number> is
the specific number defined with the *SAV command, e.g. *SAV 4.

*SRE 0 ...255

SERVICE REQUEST ENABLE sets the service request enable register to the specified value. Bit 6
(MSS enable bit) remains 0. This command determines the conditions under which a service request
is triggered. The *SRE? query command reads out the content of the service request enable register
in decimal form. Bit 6 is always O.

*STB?
READ STATUS BYTE QUERY reads out the content of the status byte in decimal form.

*TRG

TRIGGER triggers all actions which are waiting for a trigger event. Specific trigger events can be
triggered by means of the "TRIGger" command system (sweep and lists).

*TST?

SELF TEST QUERY triggers all self tests of the instrument and outputs an error code in decimal
form (see Service Manual supplied with the instrument).

*WAI

WAIT-to-CONTINUE does not allow subsequent commands to be processed until all previous
commands have been executed and all signals are in their transient condition.

*RST

RESET resets the instrument to a defined default state. The command has the same effect as
pressing the key. The default setting is given in the description of the commands.

Functions that concern mainly the integration of the instrument into a measurement setup or are
password related are not changed:

- Reference frequency settings

- Power on settings

- Network settings

- |EC/IEEE-bus address

- Password and settings protected by passwords

- Start/Stop Gui Update

- Display settings.

- *IDN? Identification
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SOURce:PRESet
The command presets all parameters which are related to the signal path.

The command triggers an event and therefore has no query form and no *RST value.

Example: "SOUR:PRES"
'presets all settings that are related to signal path.

*RST value Resolution SCPI

- - Device-specific
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CALibration Subsystem

The CALibration system contains the commands for adjustment. Adjustment is triggered by the query
commands. The response "0" indicates error-free adjustment, and the response "1" means that an error
occurred during adjustment.

Command Parameters Default Remark
unit
CALibration:ALL[:MEASure]? Query only
CALibration:CSY Nthesis[:MEASure]? Query only
CALibration:FMOFfset[: MEASure]? Query only
CALibration:FREQuency[:MEASure]? Query only
CALibration:LEVel:STATe ON | OFF
CALibration:LEVel[:MEASure]? Query only
CALibration:LFOutput[:MEASure]

CALibration:ALL[:MEASure]?
The command starts all internal adjustments for which no external measuring equipment is needed.

The command is a query command and therefore has no *RST value.

Example: CAL:ALL?
'starts the adjustment of all functions for the entire instrument.

Response: 0
'adjustment has been performed successfully.

*RST value Resolution Options SCPI

- - Compliant

CALibration:CSYNthesis[:MEASure]?
The command performs all adjustments which affect the clock synthesis.

The command is a query command and therefore has no *RST value.
Example: CAL:CSYN?
'starts the adjustment of all functions for the entire instrument.

Response: 0
'adjustment has been performed successfully.

*RST value Resolution Options SCPI
- - R&S SMA-B29 Compliant

CALibration<[1]|2>:FMOFfset[:MEASure]?

The command starts all adjustment for the FM/PhiM modulator.
The command is a query command and therefore has no *RST value.

Example: CAL:FMOF?
'starts the adjustments for the FM/PhiM modulator.
Response: 0
'the adjustments have been performed successfully.
*RST value Resolution Options SCPI
- - R&S SMA-B20 or R&S SMA-B22 Device-specific
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CALibration:FREQuency[:MEASure]?

The command starts all adjustments which affect the frequency.
The command is a query command and therefore has no *RST value.
Example: CAL:FREQ?

'starts the adjustments for maximum frequency accuracy.

Response: 0
'the adjustments have been performed successfully.

*RST value Resolution Options SCPI

Device-specific

CALibration:LEVel:STATe ON | OFF

The command switches on or off use of external level correction data. This switch can be used in
case of corrupt external level correction data.

Example: CAL:LEV:STAT ON
'switches on use of external level correction data.

*RST value

Resolution

Options

SCPI

ON

Device-specific

CALibration:LEVel[:MEASure]?

The command starts level adjustment in the mixer range. The aquired correction values are only
used with FM/PhiM or Pulse modulation

The command is a query command and therefore has no *RST value.
Example: CAL:LEV?
'starts the level adjustment in the mixer range.

Response: 0
'the adjustments have been performed successfully.

*RST value Resolution Options SCPI

Device-specific

CALibration:LFOutput[:MEASure]

The command performs all adjustments which affect the internal modulation generators.
Example: CAL:LFO?
'starts the adjustments for the modulation generators.

Response: 0
'the adjustments have been performed successfully.

*RST value

Resolution

Options

SCPI

Device-specific
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CSYNthesis Subsystem

This subsystem contains the commands used to define the frequency settings for the separate clock
source (Clock Synthesis).

Command Parameters Default Remark
unit

CSYNthesis:FREQuency 100 kHz ... 1GHz Hz

CSYNthesis:FREQuency:STEP 0...RFmax - 100 kHz Hz

CSYNthesis:FREQuency:STEP:MODE USER | DECimal

CSYNthesis:OFFSet -5...45V \Y

CSYNthesis:OFFSet:STATe ON | OFF

CSYNthesis:STATe ON | OFF

CSYNthesis:FREQuency 100 kHz ... 1.5GHz
The command sets the frequency of the clock synthesis output signal.

In addition to a numerical value, it is also possible to specify UP and DOWN. The frequency is then
increased or decreased by the value which is set under CSYNthesis:FREQuency:STEP.
Example: CSYN:FREQ 500kHz

'sets the frequency of clock synthesis signal to 500 kHz'.

*RST value Resolution Options SCPI
10 MHz 0.01 Hz R&S SMA-B29 Device-specific

CSYNthesis:STATe ON | OFF
The command activates/deactivates generation of a system clock for differential outputs CLK SYN
and CLK SYN N at the rear of the instrument

Example: CSYN:STAT ON
'a clock signal with the set frequency is output.

*RST value Resolution Options SCPI
OFF R&S SMA-B29 Device-specific

CSYNthesis:FREQuency:STEP 0 Hz ... 10 MHz - 100 kHz

The command sets the step width for the clock synthesis frequency setting if the frequency values
UP/DOWN are used and variation mode SOUR: FREQ: STEP:MODE USER is selected. The command
is linked to Variation Step for manual control, i.e. the command also sets the step width of the
rotary knob for Variation Active on.
Example: CSYN:FREQ:STEP 50 kHz

'sets the step width for the clock synthesis frequency setting to 50 kHz'.

*RST value Resolution Options SCPI
1 MHz 0.01 Hz R&S SMA-B29 Device-specific
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CSYNthesis:FREQuency:STEP:MODE USER | DECimal

This command activates (USER) or deactivates (DECimal) the user-defined step width used when
varying the clock synthesis frequency value with the frequency values UP/DOWN. The command is
linked to the command Variation Active for manual control, i.e. the command also
activates/deactivates the user-defined step width used when varying the frequency value with the
rotary knob
Example: CSYN:FREQ:STEP 50 kHz
'sets the step width for theclock synthesis frequency setting to 50 kHZ'.
CSYN:FREQ:STEP:MODE USER

'actives this step width for clock synthesis frequency variation with the rotary
knob (manual control) and with frequency values UP/DOWN (remote control)'.

*RST value Resolution Options SCPI

DECimal - R&S SMA-B29 Device-specific

CSYNthesis:OFFSet -5V...+5V

The command enters a DC offset which is added to both clock synthesis output signals.
Example: CSYN:OFFS 0.25V
'sets a DC offset of 0.25 volts

*RST value Resolution Options SCPI

ooV 10 mV - Device-specific

CSYNthesis:OFFSet:STATe ON | OFF
The command activates the addition of the DC offset to both clock synthesis output signals. The DC
offset value is set with command CSYNthesis:0OFFSet.
Example: CSYN:QOFFS 0.4V
'sets a DC offset of 0.4V

CSYN:OFFS:STAT ON
'a DC offset of 0.4V is added to the clock signal

*RST value Resolution Options SCPI

OFF - - Device-specific
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DIAGnostic Subsystem

The DIAGnostic system contains the commands used for instrument diagnosis and servicing. SCPI
does not define any DIAGnostic commands; the commands listed here are all Device-specific. All
DIAGnostic commands are query commands which are not influenced by *RST.

Command Parameters Default Remark
unit

DIAGnostic:BGINfo? <module name> Query only
DIAGnostic:BGINfo:CATalog? Query only
DIAGnostic:INFO:OTIMe? Query only
DIAGnostic:INFO:POCount? Query only
DIAGnostic:POINt:CATalog? Query only
DIAGnostic<[1]|2>[:MEASure]:POINt? <point name> Query only

DIAGnostic:BGINfo? <module name>
The command checks the modules available in the instrument using the variant and revision state.

If the command is sent without parameters being specified, a complete list of all modules is returned
(the various entries are separated by commas). The length of the list is variable and depends on the
instrument equipment configuration.

If the command is sent with parameters, a list of the specified modules is returned (the various
entries are separated by commas). A list of modules names can be called up using the
DIAG:BGIN:CATalog? command .

Each entry for one module consists of four parts which are separated by space characters:

Module name Module stock number incl. variant Module revision Module serial number.
Example: DIAG:BGIN:CAT?
'queries the instrument configuration .

Response: MBRD, SSYN, . ...
'returns the data of all available modules.

DIAG:BGIN? 'MBRD'
'queries the configuration of the motherboard.

Response: MBRD 1234.5678.02 1.5.3 100023
'module motherboard with stock number 1234.5678.02 has revision 1.5.3 and
serial number 100023.

*RST value Resolution Options SCPI

- - Device-specific

DIAGnostic:BGINfo:CATalog?
The command queries the names of the assemblies available in the instrument.

A complete list of all assemblies is returned (the various entries are separated by commas). The
length of the list is variable and depends on the instrument equipment configuration.

Example: DIAG:BGIN:CAT?
'‘queries the names of the assembilies.

Response: MBRD, SSYN, . ...

*RST value Resolution Options SCPI

- - Device-specific
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DIAGnostic:INFO:OTIMe?

The command queries the number of operation hours
Example: DIAG:INFO:0TIM?
'‘queries the operation hours.

Response: 100023
'the instrument was operated for 100023 hours up to now.

*RST value Resolution Options SCPI

Device-specific

DIAGnostic:INFO:POCount?

The command queries the number of power-on events.
Example: DIAG:INFO:POC?
'queries the number of power on events.

Response: 123
'the instrument was switched on for 123 times up to now.

*RST value Resolution Options SCPI

Device-specific

DIAGnostic:POINt:CATalog?

The command queries the test points available in the instrument. A detailed description of the test

points can be found in chapter 3 , section "Trouble Shooting" of the Service Manual (on CD-ROM,
supplied with the instrument).

Example: DIAG:POIN:CAT?
‘queries the test points available in the instrument.

Response: 'DIAG CWOP_GND,DIAG CWOP_TEMP OP3,..’

*RST value Resolution Options SCPI
- - DIAGnostic2 only with Option R&S SMA-B20 or R&S Device-specific
SMA-B22x

DIAGnostic[:MEASure]:POINt?

The command triggers voltage measurement at the specified test point and returns the measured
voltage. A description of the test points can be found in chapter 3 , section "Trouble Shooting" of the
Service Manual (on CD-ROM, supplied with the instrument).
A list of the available test points can be queried using the DIAG: POIN:CAT? command .
Example: DIAG:POIN? 'DIAG CWOP GND'

'triggers measurement at the test point DIAG_CWOP_GND, DIAG.

Response: 0.5
'the voltage at the test point is 0.5 volt.

*RST value Resolution Options SCPI

Device-specific
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DISPlay Subsystem

The DISPlay system contains the commands to set the power-save mode of the instrument.

Command Parameters Default Remark
unit

DISPlay:PSAVe:HOLDoff 1...60

DISPlay:PSAVe[:STATe] ON | OFF

DISPlay:PSAVe:HOLDoff 1 ... 60

This command sets the wait time for the screen-save mode of the display. The available value range

is 1 to 60 minutes, the resolution 1 minute. The entry is dimensionless.

Example: DISP:PSAV:HOLD 10
"sets the wait for the screen saver mode to 10 minutes.
*RST value Resolution Options SCPI

1

Device-specific

DISPlay:PSAVe[:STATe] ON | OFF

This command activates/deactivates the screen-save mode of the display. With the screen-save
mode activated the display including backlight is completely switched off after the elapse of the wait
time (see command DISPlay:PSAVe:HOLDof f) when no entries via front panel, external mouse or
external keyboard are made.

This mode is recommended for preserving the display especially if the instrument is exclusively
operated via remote control.

Example: DISP:PSAV ON
"activates screen saver mode.
*RST value Resolution Options SCPI
OFF - Device-specific
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FORMat Subsystem

The FORMat subsystem contains the commands which determine the format of the data that the
R&S Signal Generator returns to the controller. This affects all query commands which return a list of
numerical data or block data. Reference is made to this in the descriptions of the commands.

Command Parameters Default unit Remark
FORMat[:DATA] ASCii | PACKed

FORMat:BORDer NORMal | SWAPped

FORMat:SREGister ASCii | BINary | HEXadecimal | OCTal

FORMat[:DATA] ASCii | PACKed

The command determines the data format which the R&S Signal Generator uses to return data.
When data is transferred from the control computer to the instrument, the instrument detects the
data format automatically. In this case, the value set here is irrelevant.

Parameters: ASCii
'Numerical data is transferred as plain text separated by commas.

PACKed
'Numerical data is transferred as binary block data. The format within the
binary data depends on the command. The various binary data formats are
explained in the description of the parameter types.

*RST value Resolution Options SCPI

ASCii - Compliant

FORMat:BORDer NORMal | SWAPped

The command determines the sequence of bytes within a binary block. This only affects blocks

which use the IEEE754 format internally.

Parameters: NORMal
'the R&S Signal Generator expects (with setting commands) and sends (with
queries) the least significant byte of each IEEE754 floating-point number first,
and the most significant byte last.

SWAPped
'the R&S Signal Generator expects (with setting commands) and sends (with
queries) the most significant byte of each IEEE754 floating-point number first,
and the least significant byte last.

Example: FORM:BORD SWAP
'the data is transferred with the most significant bit first.

*RST value Resolution Options SCPI
NORMal - Compliant
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FORMat:SREGister ASCii | BINary | HEXadecimal | OCTal

The command determines the numerical format which is returned when the status registers are

queried.
Parameters: ASCii
'the register content is returned as a decimal number.
BiNary
'the register content is returned as a binary number. #B is placed in front of the
number.
HEXadecimal
'the register content is returned as a hexadecimal number. #H is placed in
front of the number.
OCTal
'the register content is returned as an octal number. #Q is placed in front of
the number.
Example: FORM: SREG HEX
'the register content is returned as a hexadecimal number.
*RST value Resolution Options SCPI
ASCii - Compliant
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MMEMory Subsystem

The MMEMory subsystem (Mass Memory) contains the commands for managing files and directories
as well as for loading and storing complete instrument settings in files.

The files are stored on the CompactFlash™ Card of the instrument. The /var directory can be used to
save user-defined data; any subdirectory structure can be created on /var. Some default subdirectories
are predefined, but can be changed at any time.

The default directory is determined using the command MMEMory : CDIR.

Note:
The /opt directory is a protected and therefore unaccessable system director. The files on this
directory contain data that must not be changed. Therefore, this directory should not be accessed,
since reconstruction of the system partition will lead to data loss.

To enable files in different file systems to be used, the following file naming conventions should be
observed:

The file name can be of any length and no distinction is made between uppercase and lowercase
letters. The file and the optional file extension are separated by a dot. All letters and numbers are
permitted (numbers are, however, not permitted at the beginning of the file name). Where possible,
special characters should not be used. Use of the slashes "\" and "/" should be avoided since they are
used in file paths. A number of names are reserved by the operating system, e.g. CLOCK$, CON, AUX,
COM1...COM4, LPT1...LPT3, NUL and PRN.

In the R&S Signal Generator all files in which lists and settings are stored are given a characteristic
extension. The extension is separated from the actual file name by a dot (see the following table
containing a list of the file types).

The two characters "*" and "?" function as "wildcards", i.e. they are used for selecting several files. The
"?" character represents exactly one character, while the "*" character represents all characters up to
the end of the file name. "*.*" therefore stands for all the files in a directory.

When used in conjunction with the commands, the parameter <file_name> is specified as a string
parameter with quotation marks. It can contain either the complete path or only the file name. The file
name must include the file extension. The same applies for the parameters <directory_name> and
<path>. Depending on how much information is provided, either the values specified in the parameter or
the values specified with the command MMEM:CDIR (default directory) are used for the path setting in
the commands.

Before the instrument settings can be stored in a file, they have to be stored in an intermediate memory
using common command *SAV <number>. The specified number is subsequently used in the
MMEM.STOR: STATe<number>, <file> command.

Also, subsequently to loading a file with instrument settings with command MMEM: LOAD: STAT
<number>, <file>, these settings have to be activated with the common command *RCL
<number>.

In the example below, the current instrument setting is always stored in the file 'testl.savrcl!' in
the directory 'user' on the internal CompactFlash™ Card.

*SAV 4
MMEM: STOR:STAT 4,"/var/rs_gen/testl.savrcl"
If the complete path is specified, the file is stored in the specified path.

MMEM:CDIR '/var/rs gen'

*SAV 4 a

MMEM:STOR:STAT 0, "testl.savrcl"
If the parameter only contains the file name, the file is stored in the default directory which
was selected with the MMEM: CDIR command.
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List of file extensions assigned automatically in R&S Signal Generator

List type Contents File suffix

Instrument State Instrument settings *.savrcl

User Correction User-defined level correction values *.uco

List User-defined frequency/level value pairs * Isw
Command Parameters Default unit Remark
MMEMory:CATalog? <path> Query only
MMEMory:CATalog:LENGth? Query only
MMEMory:CDIRectory <directory_name> No query
MMEMory:COPY <file_name>,<file_name> No query
MMEMory:DATA <file_name>[,<block>]
MMEMory:DCATalog? Query only
MMEMory:DCATalog:LENGth? Query only
MMEMory:DELete <file_name> No query
MMEMory:LOAD:STATe <number>,<file_name> No query
MMEMory:MDIRectory <directory_name> No query
MMEMory:MOVE <file_name>,<file_name> No query
MMEMory:MSIS <msus>
MMEMory:RDIRectory <directory_name>
MMEMory:STORe:STATe <number>,<file_name>

MMEMory:CATalog? <path>
This command reads out the subdirectories and files in the specified directory. If no directory is
specified, the default directory selected with the MMEM: CDIR command is read out.
The response has the following format:
<used bytes in this directory>,<free bytes on this disk>,
<file name>,<file type>,<filesize in bytes>,
<file name>,<file type>,<filesize_ in bytes>,
The command is a query command and therefore has no *RST value.
Parameters: <file_name>
File or directory name
<file_type>
File type. There are the following file types: DIR (directory), ASCii (ASCII file),
BINary (Binary file), and STATe (file with instrument settings).
<filesize_in_bytes>
File size. The size "0" is returned for a directory.
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Example: MMEM:CAT? '/var'
'reads out all files at the highest directory level of the CompactFlash™ Card.
Response:

"127145265,175325184,"test,DIR,0","temp,DIR,0","readme.txt,ASC,1324","state.
savracl,STAT,5327","waveform.wv,BIN,2342"

'the directory var/ contains the subdirectories 'test' and '"temp' as well
as the files 'readme.txt', 'state.savrcl' and 'waveform.wv' which
have different file types.

*RST value

Resolution

Options

SCPI

Compliant

MMEMory:CATalog:LENGth? <path>

This command reads out the number of files in the specified directory. If no directory is specified, the
default directory selected with the MMEM: CDIR command is read out.

The command is a query command and therefore has no *RST value.

Example: MMEM:CAT:LENG? 'var/’
'reads out the number of files at the highest directory level of the
CompactFlash™ Card.
Response: 1
'there is 1 file at the highest directory level of the memory stick.
*RST value Resolution Options SCPI

Device-specific

MMEMory:CDIRectory <directory name>

This command changes the default directory. This directory is used for all subsequent MMEM

commands if no path is specified with them. It is also possible to change to a higher directory using
two dots ".." .

Example: MMEM:CDIR 'test'
‘changes from the current directory level to the subdirectory 'test"'.

*RST value Resolution Options SCPI

Var - Compliant

1400.0075.32 6.18 E-5



R&S SMA Command Description

MMEMory:COPY <source>[,<destination>]

This command copies the first specified file to the second specified file. Instead of just a file, this
command can also be used to copy a complete directory together with all its files.

If <destination> is not specified, <source> is copied to the MMEM: CDIR directory. Files which already
exist with the same name in the destination directory are overwritten without an error message.

It is also possible to specify the path using another parameter. The command is:
MMEMory:COPY <file_source><msus_source>[,<file_destination>,<msus_destination>]

The command triggers an event and therefore has no query form and no *RST value.
Example: MMEM:COPY 'var/rs gen/testl.savrcl, 'var/temp'

‘copies the file 'testl.savrcl' in the USER directory on the internal
CompactFlash™ Card to the TEMP directory without changing the file name.

*RST value Resolution Options SCPI

- - Compliant

MMEMory:DATA <file_name>[,<binary block data>]
MMEMory:DATA? <file_name>

This command writes the block data <binary block data> to the file identified by <file_name>. The
|IEC/IEEE-bus terminator should be set to EOI in order to ensure correct data transfer.

The associated query command transfers the specified file from the R&S Signal Generator to the
IEC/IEEE bus and then on to the control computer. It is important to ensure that the intermediate
memory on the control computer is large enough to take the file. In this case, the setting for the
IEC/IEEE-bus terminator is irrelevant.

This command can be used to read/transfer stored instrument settings directly from/to the
instrument.

The binary data block has the following structure: #234<block_data>
# always comes first in the binary block
<number> indicates how many digits the subsequent length entry has (2 in example)
<number> indicates the number of subsequent bytes (34 in example)
<binary block data> binary block data for the specified length
Example: MMEM:DATA 'TESTl.savrcl',6 #3767<binary data>
‘writes the block data to the file 'testl.savrcl'.

MMEM:DATA? 'TEST1.SAVRCL'
'sends the data of the file ' Test1.savrcl' from the R&S Signal Generator
to the control computer in the form of a binary block.

*RST value Resolution Options SCPI

- - Compliant
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MMEMory:DCATalog? <path>

This command reads out the subdirectories of the specified directory. If no directory is specified, the
default directory selected with the MMEM: CDIR command is read out. The directories are output in a
list (the list entries are separated by commas).

The command is a query command and therefore has no *RST value.
Example: MMEM: DCAT?
'reads out the subdirectories of the current directory.
Response: 'test’, 'wave', 'digital’
'the subdirectories 'test', 'wave' and 'digital' exist in the current directory.

*RST value Resolution Options SCPI

- Device-specific

MMEMory:DCATalog:LENGth? <path>

This command reads out the number of subdirectories in the specified directory. If no directory is
specified, the directory selected with the MMEM: CDIR command is read out.

Example: MMEM: DCAT : LENG
'reads out the number of subdirectories in the current directory.

Response: 3
'there are 3 subdirectories in the current directory.

*RST value Resolution Options SCPI

- Device-specific

MMEMory:DELete <file_name>
This command deletes the specified file.

The command triggers an event and therefore has no query form and no *RST value.
Example: MMEM:DEL 'var/rs gen/TESTI1.SAVRCL'

'deletes the file 'Testl.savrcl' in the USER directory on the internal
CompactFlash™ Card.

*RST value Resolution Options SCPI

- Compliant
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MMEMory:LOAD:STATe 4,<file_name>
This command loads the specified file stored under the specified name in an internal memory.

The instrument setting must be activated using an *RCL command with the number used after the
file has been loaded (see the section "Common Commands", page 6.3).
Example: "*SAV 4"

'stores the current instrument setting in an intermediate memory with number
4.

"MMEM:STOR:STAT 4, 'VAR/USER/test4.savrcl'"
'stores the instrument setting stored with the *SAV command under memory
number 4 in the file 'testl.ss' in the USER directory on the
CompactFlash™ Card.

"MMEM:LOAD:STAT 4, 'VAR/USER/test4.savrcl'"

'loads the file 'Test4.savrcl' inthe USER directory of the
CompactFlash™ Card.

"*RCL 4"
'activates the instrument setting of the file 'test4.savrcl'.

*RST value Resolution SCPI

- - Compliant

MMEMory:MDIRectory <directory_name>

The command creates a new subdirectory in the specified directory. If no directory is specified, a
subdirectory is created in the default directory. This command can also be used to create a directory
tree.

The command triggers an event and therefore has no query form and no *RST value.
Example: MMEM:MDIR 'carrier'
'creates the subdirectory 'carrier' in the current directory.

*RST value Resolution Options SCPI

- Device-specific

MMEMory:MOVE <file_source>,<file_destination>

This command renames an existing file if no path is specified for <file_destination>. Otherwise the
file is moved to the specified path and stored under the original file name or, if specified, a new file
name.

It is also possible to specify the path using another parameter. The command is:
MMEMory:MOVE <file_source><msus_source>[,<file_destination>,<msus_destination>]

The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM:MOVE 'testl.savrcl', 'keepl.savrcl
'renames the file 'testl.savrcls' as 'keepl.savrcl'.

MMEM:MOVE 'testl.savrcl', '\sma one\keepl.savrcl
'moves the file 'testl.savrcl' to the subdirectory 'sma one' and stores
it there under the name 'keepl.savrcl'.

*RST value

Resolution

Options

SCPI

Compliant
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MMEMory:MSIS <msus>

The command is without effect for the Linux operating system of R&S SMA.

*RST value

Resolution

Options

SCPI

Compliant

MMEMory:RDIRectory <directory_name>

The command deletes the specified subdirectory in the specified directory. If no directory is

specified, the subdirectory with the specified name is deleted in the default directory.

The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM:RDIR 'carrier'
'deletes the subdirectory 'carrier' in the current directory.
*RST value Resolution Options SCPI

Device-specific

MMEMory:STORe:STATe 4,<file_name>

This command stores the current instrument setting in the specified file. The instrument setting must
first be stored in an internal memory with the same number using the common command *SAV.

The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM: STOR:STAT 4, 'AR/USER/test4.savrcl'
'stores the current instrument setting in the file 'testl.savrcl' in the
USER directory on the internal CompactFlash™ Card.
*RST value Resolution Options SCPI
- - Compliant
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OUTPut Subsystem

The OUTPut system contains the commands which set the properties of the RF output connector. The
properties of the LF output connector are set in the SOURce:LFOutput system, see section
"SOURce:LFOutput Subsystem".

Command Parameters Default Remark
unit

OUTPut:AFIXed:RANGe:LOWer? dBm Query only

OUTPut:AFIXed:RANGe:UPPer? dBm Query only

OUTPut:AMODe AUTO | FIXed | NORMal | HPOWer

OUTPut:IMPedance Ohm Query only

OUTPut:PROTection:CLEar No query

OUTPut:PROTection: TRIPped Query only

OUTPUt[:STATe] ON | OFF

OUTPUt[:STATe]:PON OFF | UNCHanged

OUTPut:AMODe AUTO | NORMal | HPOWer | FIXed

The command switches the mode of the attenuator at the RF output (Attenuator MODe).

Parameters: AUTO
The level settings are made in the area of the electronically switching
attenuator as well as in the area of the relay-switched high power bypass. The
entire level range is available. .
FIXed
The level settings are made without switching the attenuator or the relays.
When this operating mode is switched on, the attenuator and the relays are
fixed in their current positions and the resulting variation range is defined.
NORMal
The level settings are made only in the area of the electronically switching
attenuator. The high level ranges are not available.
HPOWer
The level settings are made only in the area of the high level ranges. Only the
high level range is available. The relays are not switched.
Example: POW:ALC ON
'activates automatic level control for RF output.
OUTP:AMOD FIX
'sets the fixed mode with uninterrupted level for the RF output'.
*RST value Resolution Options SCPI
AUTO - Device-specific
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OUTPut:AFIXed:RANGe:LOWer?

The command queries the minimum level which can be set without the attenuator being adjusted
(Attenuator F1Xed).
The command is a query and therefore has no *RST value.
Example: OUTP:AFIX:RANG:LOW?
'queries the minimum level for the FIXed setting'.

Response:
'-50" 'the minimum level is -50 dBm.
*RST value Resolution Options SCPI

Device-specific

OUTPut:AFIXed:RANGe:UPPer?

The command queries the maximum level which can be set without the attenuator being adjusted
(Attenuator F1Xed).
The command is a query and therefore has no *RST value.
Example: OUTP:AFIX:RANG:UPP?
'‘queries the maximum level for the FIXed setting for the RF output'.

Response:-27
'‘the maximum level is -27 dBm.

*RST value Resolution Options SCPI

Device-specific

OUTPut:IMPedance

The command queries the impedance of the RF output. This permits converting the output level
between units V and W. The impedances cannot be changed.

The command is a query and therefore has no *RST value.
Example: OUTP:IMP?
'queries the impedance of the RF output.

Response: 50'the impedance is 50 ohms

*RST value Resolution Options SCPI

Compliant

OUTPut<[1]|2>:PROTection:CLEar

The command resets the protective circuit after it has been tripped. The state of the output is again
determined by OUTPut : STATe. .

The output is protected by a protective circuit which deactivates the output in the case of an
externally applied overvoltage This does not change the value of OUTPut : STATe.

Example: OUTP:PROT:CLE" 'resets the protective circuit for the RF output.
*RST value Resolution Options SCPI
- - Compliant
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OUTPut:PROTection:TRIPped
The command queries the state of the protective circuit.

The command triggers an event and therefore has no reset value.
Example: "OUTP:PROT:TRIP?" 'queries the state of the protective circuit for RF output A.

Response:"0" 'the protective circuit has not tripped.

Response:"1" 'the protective circuit has tripped.
*RST value Resolution Options SCPI
- - Compliant
OUTPut[:STATe] ON | OFF

This command activates and deactivates the RF output.

Example: OUTP OFF

'deactivates the RF output.
*RST value Resolution Options SCPI
- - Compliant

OUTPut[:STATe]:PON OFF | UNCHanged
This command selects the state which the RF output assumes when the instrument is switched on.

The command is an event and therefore has no *RST value and no query form.

Parameters: OFF
The output is deactivated when the instrument is switched on.

UNCHanged
When the instrument is switched on, the output remains in the same state as it
was when the instrument was switched off.

Example: OUTP:PON OFF
'The RF output is deactivated when the instrument is switched on.

*RST value Resolution Options SCPI

- - Device-specific
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Power Sensor Measurements - SENSe, READ and INITiate
Subsystems

The SENSe subsystem contains the commands for configuring the power measurements with power
sensor(s) connected to the generator. The measurement is started and the measurement result
retrieved with the READ command. The description of this commands is included in the following.

Up to three sensors can be connected to the signal generator. They are distinguished by means of the
suffix under SENSe:

Power sensor connected to the SENSOR port = SENSe[1]

First Power sensor connected to one of the USB interfaces = SENSe 2

Second Power sensor connected to one of the USB interfaces = SENSe 3

Command Parameters Default Remark
unit

INITiate[:POWer]:CONTinuous ON | OFF

READ[:POWer] Query only

SENSe[:POWer]:CORRection:SPDevice:STATe ON | OFF

SENSe[:POWer]:DISPlay:PERManent:STATe ON | OFF

SENSe[:POWerl:FILTer:LENGth:AUTO Query only

SENSe[:POWerl:FILTer:LENGth[:USER] 1...65536

SENSe[:POWer]:FILTer:NSRatio 0.0001 ... 1.0

SENSe[:POWer]:FILTer:NSRatio.MTIMe 1.0 ... 999.99 s

SENSe[:POWer]:FILTer:SONCe No query

SENSe[:POWer]:FILTer:TYPE AUTO | USER | NSRatio

SENSe[:POWer]:FREQuency <frequency> Hz Range depends on

used sensor

SENSe[:POWer]:OFFSet -100 ... 100 dB dB

SENSe[:POWer]:OFFSet:STATe OFF | ON

SENSe[:POWer]:SNUMber Query only

SENSe[:POWer]:SOURce A|B|USER

SENSe[:POWer]:STATus[:DEVice] Query only

SENSe[:POWer]:SVERsion? Query only

SENSe[:POWer]:TYPE Query only

SENSe[:POWer]:ZERO No Query

SENSe:UNIT[:POWer] DBM | DBUV | WATT DBM No query

INITiate[POWer]:CONTinuous

The command switches the local state of the continuous power measurement by the R&S NRP-Zxx
power sensors on and off. Switching the local state off enhances the measurement performance
during remote control

Example: INIT:CONT
'switches local state of continuous power measurement on.

*RST value Resolution SCPI
OFF - Device specific
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READ[POWer]?

The command triggers the measurement with power sensors and provides the power measurement
result of the selected power sensor. The value is provided with the unit set with command
SENSe:UNIT[ :POWer].

For certain power sensors, e.g. R&S NRP-Z81, two values are returned, first the value for the
average level and - separated by a comma - the peak level.

Note:

The local state is not influenced by this commands, measurements results can be retrieved with
local state on or off. For long measurement times it is recommended to use a SRQ (MAV bit) for
command synchronization.

The command is a query command and therefore has no *RST value.

Example:

SENS:UNIT DBM
'selects unit dBm for presentation of measurement result.

READ1?
'triggers the measurement and queries the measurement result of the sensor
connected to the SENSOR interface.

Response: -45.6246576745440230
'-45.6 dBm were measured at the given frequency.

or (e.g. for R&S NRP-Z81)

Response: -55.62403263352178,-22.419472478812476
'-55,6 dbm is the measured average level, -22. 4 dBm is the measured peak
level at the given frequency.

*RST value

Resolution SCPI

- Device specific

SENSe[:POWer]:CORRection:SPDevice:STATe ON | OFF

The command activates the use of the s-parameters correction data of the selected power sensor.

Example: SENS:CORR:SPD:STAT ON
'activates the use of the s-parameters correction data of power sensor 1.
*RST value Resolution Dependencies SCPI
OFF - For power sensor with attenuator this command is | Device specific
automatically set to ON.

SENSe[:POWer]:DISPlay:PERManent:STATe ON | OFF

The command switches on and off the permanent indication of the power measurement result in the
upper left corner of the block diagram. For each sensor, the type of sensor, the connector, the
measurement source and - if set - the offset is indicated.

Example: SENS1:POW:DISP:PERM:STAT ON
'the permanent viewer is switched on.
*RST value Resolution SCPI
OFF - -
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SENSe[:POWer]:FILTer:LENGth:AUTO 1 ... 65536

The command queries the current filter length for auto filter mode (: SENSe: POWer: FILTer: TYPE
AUTO)

The command is a query command and therefore has no *RST value.

Example: SENS1:FILT:TYPE AUTO
'selects auto filter mode for the power sensor connected to the SENSOR
connector.

SENS1:FILT:LENG:AUTO?
'queries the automatically set filter length.

Response: 1024

*RST value Resolution SCPI

- Device specific

SENSe[:POWer]:FILTer:LENGth[:USER] 1 ... 65536

The command selects the filter length for user filter mode (: SENSe: POWer:FILTer: TYPE USER).
As the filter length works as a multiplier for the time window, a constant filter length results in a
constant measurement time. Values 1 and 2”n are setable. In remote control, when using command
READ to retrieve the measurement result, the time window is fixed to 20 ms.
Example: SENS:FILT:TYPE USER

'selects user filter mode.

SENS:FILT:LENG 16

'sets a filter length of 16. The resulting measurement time is 640 ms (2x16x20
ms).

*RST value Resolution SCPI

1 - Device specific

SENSe[:POWer]:FILTer:NSRatio 0.0001 ... 1.0

The command defines the noise content for fixed noise filter mode (: SENSe: POWer:FILTer : TYPE
SNRation). This value determines the proportion of intrinsic noise in the measured result.
Example: SENS1:FILT:TYPE SNR

'selects fixed noise filter mode for the power sensor connected to the
SENSOR connector.

SENS1:FILT:NSR .2
'sets a noise content of 0.2.

*RST value Resolution Options SCPI

- Device specific
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SENSe[:POWer]:FILTer:NSRatio:MTIMe 1.0 ... 999.99

The command defines the timeout for fixed noise filter mode (: SENSe : POWer: FILTer: TYPE
SNRation). This value ensures limited settling times.
Example: SENS1:FILT:TYPE SNR
'selects fixed noise filter mode for the power sensor connected to the
SENSOR connector.
SENS1:FILT:NSR .2
'sets a noise content of 0.2.
SENS1:FILT:NSR:MTIM 5
'limits the settling time to 5 seconds

*RST value Resolution Options SCPI

- Device specific

SENSe[:POWer]:FILTer:SONCe

The command activates the search for the optimum filter length for the current measurement
conditions. The found filter length can be retrieved with command
:SENSe:POWer:FILTer:LENGth?. This command is only available for user filter mode

(: SENSe:POWer:FILTer:TYPE USER).

The command triggers an event and therefore has no *RST value and no query form.
Example: SENS:FILT:TYPE USER
'selects user filter mode.
SENS:FILT:SONC
'activates the search for the optimum filter length.
SENS:FILT:LENG?
'returns the found optimum filter length.

Response: 128

*RST value Resolution SCPI

- - Device specific

SENSe[:POWer]:FILTer:-TYPE AUTO | USER | NSRatio

The command selects the filter mode. The filter length is the multiplier for the time window and thus

directly influences the measurement time.

Parameters: AUTO
The filter length is automatically selected depending on the measured value.
For high values, a short filter length is selected and for low values a long filter
length is selected.

USER
The filter length is set manually. As the filter length works as a multiplier for
the measurement time, this results in a defined measurement time.

SNRatio
The filter lenghth (averaging factor) is selected so that the sensor's intrinsic
noise (2 standard deviations) does not exceed the specified noise content.
The desired noise content is entered with command
SENSe:FILTer:NSRatio.
To avoid very long settling times when the power is low, the averaging factor
can be limited with the Timeout parameter (command
SENSe:FILTer:NSRatio:MTIMe).
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Example: SENS:FILT:TYPE AUTO
'selects automatic filter length selection.

*RST value Resolution SCPI

AUTO - Device specific

SENSe[:POWer]:FREQuency <frequency>
The command sets the RF frequency of the source if the user source is selected
(SENSe[:POWer] : SOURce USER).
Example: SENS:SOUR USER
'selects user-defined source.
SENS:FREQ 2.44 GHz"
‘enters the RF frequency of the source which is 2.44 GHz.

*RST value Resolution SCPI

1 GHz - Device specific

SENSe[:POWer]:OFFSet -100 ... 100

The command enters a level offset which is added to the measured level value after activation with
command SENSe [ :POWer] : OFFSet: STATe ON. This allows e.g. an attenuator in the signal path
to be taken into account.
Example: SENS:POW:OFFS 10.0

'sets a level offset of 10 dB

*RST value Resolution Options SCPI
0.0dB - -

SENSe[:POWer]:OFFSet:STATe ON | OFF
The command activates the addition of the level offset to the measured value. The level offset value
is set with command SENSe [ : POWer] : OFFSet.
Example: SENS1:POW:0FFS 0.4dB
'sets a level offset of 0.4dB

SENS1:POW:OFFS:STAT ON
'a level offset of 0.4 dB is added to the measured value.

*RST value Resolution Options SCPI
OFF - -

SENSe[:POWer]:SNUMber?
The command queries the serial number of the sensor.

The command is a query command and therefore has no *RST value.
Example: "SENS:SNUM?"
‘queries the serial number.

*RST value

Resolution

SCPI

Device specific
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SENSe[:POWer]:SOURce A |B|USER

The command selects the signal source for the measurement. The RF signal (A) or a user defined
source can be selected. The frequency of the user-defined source has to be entered with command
SENSe:POWer: FREQuency.
Example: SENS:SOUR A
'selects the RF signal as measurement source. The RF frequency is used as
the measurement frequency of the sensor and the corresponding correction

factor is used. The level setting of the instrument serves as reference level of
the measurement.

*RST value Resolution SCPI

A - Device specific

SENSe[:POWer]:STATus[:DEVice]?
The command queries if a sensor is connected to the signal generator.

The sensor is selected by suffix 1, 2 or 3 in key word SENSe or READ of the command header.
Suffix 1 denotes the sensor connected to the SENSOR connector, suffix 2 the sensor connected first
to one of the USB interfaces and suffix 3 the sensor connected second to one of the USB interfaces.

The command is a query command and therefore has no *RST value.
Example: SENS:STAT?
'queries if a sensor is connected to the POWER SENSOR interface.

Response: 1
'a sensor is connected.

*RST value Resolution SCPI

- - Device specific

SENSe[:POWer]:SVERsion?

The command queries the software version of the connected R&S NRP power sensor.
Example: SENS: POW: SVER?
'queries the software version of the R&S NRP power sensor.

*RST value Resolution Options SCPI

- Device-dependent

SENSe[:POWer]:-TYPE?

The command queries the type of sensor. The type is automatically detected.
The command is a query command and therefore has no *RST value.

Example: "SENS:TYPE?"
'queries the type of sensor connected to the POWER SENSOR connector.

Response: NRP-721
'the R&S NRP-Z21 sensor is used.

*RST value Resolution SCPI

- - Device specific
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SENSe[:POWer]:ZERO

The command activates the autozero function. Zeroing is required in regular interval (at least once a
day) and if the temperature has varied more than about 5 °C, if the sensor has been replaced or if
measurements of signals with very low power are to be performed. The RF power source must be
switched off or disconnected from the sensor before starting the autozero function.

The command is an event and therefore has no *RST value.
Example: SENS : ZERO
'activates autozero function.

*RST value Resolution SCPI

- - Device specific

SENSe:UNIT[:POWer] DBM | DBUV | WATT

The command selects the unit used for result query with command READ. The power sensor
provides the measured value in Watt. In which unit the measured value is returned is selected here
and might be either Watt, dBm or dBuV.
The command is a query command and therefore has no *RST value.
Example: "SENS2:UNIT DBM"

'selects unit dBm for the measured value returned by command READ.

READ2?

Response: 7.34
'7.34 dBm are measured by sensor 2.

*RST value Resolution SCPI

- - Device specific
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SOURce Subsystem

The SOURCce subsystem contains the commands for configuring the generated signals. The keyword
SOURCce is optional and can be ommitted.

SOURce:ADF Subsystem

The ADF subsystem contains the commands for checking the ADF modulation. The AM-specific
characteristics of the internal modulation source are defined with commands SOURce:ADF....
Characteristics which are valid for all modulations and the LF Output are configured in the
SOURce:LFOutput subsystem. The signal is output at the LF OUT connector.

The keyword SOURCce is optional with commands and can be omitted.

Command Parameters Default unit Remark
[SOURce:]ADF:COMid:CODE 'string’ PCT
[SOURCce:]ADF:COMid:DEPTh 0 to 100 PCT
[SOURce:]ADF:COMid:FREQuency 0.1 to 20 000 Hz Hz
[SOURCce:]ADF:COMid[:STATe] ON | OFF

[SOURCce:]ADF[:STATe] ON | OFF

[SOURce:]JADF:COMid:CODE ‘code'

The command enters the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munic airport). (COM/ID signal). The COM/ID tone is sent according to the
selected code (see table in Chapter 4). If no coding is entered, the COM/ID tone is sent uncoded
(key down).
Examples: ADF:COM:CODE 'MUC'

"select COM/ID code for Munic airport.

*RST value Resolution Options SCPI

Option R&S SMA-K25 Compliant

[SOURce:]JADF:COMid:DEPTh 0 to 100 PCT

The command sets the frequency of the communication/identification signal.

Examples: ADF:COM:DEPT 10 PCT
'sets the AM depth of the communication/identification signal to the value of 10
PCT.

*RST value Resolution Options SCPI

95 PCT 0.1 PCT Option R&S SMA-K25 Compliant
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[SOURce:]JADF:COMid:FREQuency 0.1 to 20 000 Hz

The command sets the frequency of the additional communication/identification signal.

Examples: ADF:COM:FREQ 1020
'sets the frequency of the identification signal to the standard value of
1020 Hz.
*RST value Resolution Options SCPI
1020 Hz 0.1 Hz Option R&S SMA-K25 Compliant

[SOURce:]ADF:COMid[:STATe] ON | OFF

The command activates or deactivates the additional communication/identification signal.

Examples: ADF:COM ON
'activates the COM/ID signal.

*RST value Resolution Options SCPI

OFF - Option R&S SMA-K25 Compliant

[SOURce:]JADF:[:STATe] ON | OFF

The command switches on or off the ADF modulation.

Examples: ADF ON
'activates the ADF signal. The RF-frequency is automatically set to 190 kHz.

*RST value Resolution Options SCPI

OFF - Option R&S SMA-K25 Compliant
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SOURce:AM Subsystem

The AM subsystem contains the commands for checking the amplitude modulation. The AM-specific
characteristics of the internal modulation source are defined with commands SOURce:AM:INTernal:...
Characteristics which are valid for all modulations and the LF Output are configured in the
SOURce:LFOutput subsystem. The external signal is input at the AM EXT connector.

The keyword SOURCce is optional with commands and can be omitted.

Command Parameters Default unit Remark
[SOURce:]AM[:DEPTHh] 0...100 PCT PCT
[SOURce:]JAM:EXTernal:COUPIing AC |DC
[SOURce:]JAM:INTernal<1|2>:DEPTh PCT
[SOURce:]JAM:INTernal:SOURce LF1 | LF2| LF12 | NOISe| PCT

LF1Noise| LF2Noise
[SOURCce:]JAM:SENSitivity? Query only
[SOURce:]JAM:SOURce EXT | INT | INT, EXT
[SOURce:]JAM:STATe ON | OFF

[SOURce:]AM[:DEPTh] 0 ... 100 PCT

The command sets the overall modulation depth of the amplitude modulation in percent.

Example: AM 15PCT
'sets the AM modulation depth to 15 percent.

*RST value Resolution Options SCPI
30 PCT See data sheet Compliant

[SOURce:]JAM:EXTernal:COUPling AC | DC
The command selects the coupling mode for the external modulation input (AM EXT) in the case of
amplitude modulation.
Parameters: AC
The DC voltage component is disconnected from the modulation signal.

DC
The modulation signal is not changed.

Example: AM:EXT:COUP AC
'selects the coupling mode AC for external amplitude modulation

*RST value Resolution Options SCPI
AC - Compliant
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[SOURce:]JAM:INTernal<1|2>:DEPTh 0 ... 50 PCT

This command sets the modulation depth for the two LF generators. The sum of the two values must

not exceed the overall modulation depth set in the upper part of the menu.

Example: AM:INT2 15PCT
'sets the AM modulation depth to 15 percent for the second LF generator.With
setting 30 percent for the overall modulation depth, the modulation depth of
the first LF generator is automatically set to 15 percent, also.

*RST value Resolution Options SCPI
15 PCT See data sheet R&S SMA-K24 Compliant

[SOURce:]JAM:INTernal:SOURce LF1|LF2|LF12| NOISe | LF1Noise| LF2Noise

The command selects which internal modulation source is used. The available selection depends on
the options fitted. The selected source can be configured in in the SOURce:LFOutput subsystem. "
Example: AM:INT:SOUR LF1

'selects LF generator 1 as internal modulation source.

*RST value Resolution Options SCPI

LF1 - Option R&S SMA-K24 for selections other than LF1 Compliant

[SOURce:]AM: SENSitivity?

The command queries the input sensitivity of the AM EXT input in %/V. The command is only effective if
the external modulation source is selected (SOUR:AM: SOUR EXT). The returned value depends on the
modulation depth setting (SOUR: AM: DEPTh). This value is assigned to the voltage value for full
modulation of the input.

The command is a query command and therefore has no *RST value.
Example: AM:DEPT 50
'sets a modulation depth of 50 %.

AM:SENS?
'queries the input sensitivity at the AM EXT input.

Response: 50

'since the voltage value for full modulation is 1V, the resulting sensitivity is
precisely 50%/V.

*RST value Resolution Options SCPI

- Compliant
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[SOURce:]JAM:SOURce EXT | INT | INT,EXT

The command selects the modulation source for amplitude modulation. INT is the internal
modulation source which is selected with command AM: SOURce: INTernal and configured in the
SOURCce:LFOutput subsystem. The external signal is input at the AM EXT connector. Internal and

external modulation source can be selected at the same time.

Example: AM:SOUR INT
'selects the internal modulation source.
AM:INT:SOUR LF12
'selects the LF generator 1 and 2 as internal modulation sources.
*RST value Resolution Options SCPI
INTernal - Compliant
[SOURce:]JAM:STATe ON | OFF
The command activates/deactivates amplitude modulation.
Example: AM:STAT ON
‘activates AM modulation.
*RST value Resolution Options SCPI
OFF - Compliant
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SOURCce:CHIRp Subsystem

The SOURCce:CHIRp subsystem contains the commands for setting the modulation chirp. The
modulation chirp is optional and requires an interface board with part number 1400.0530.02 or
1400.0552.02. The hardware data is queried with command DIAG:BGIN? "SMA IF".

The keyword SOURCce is optional with commands and can be omitted.

Command Parameters Default Remark
unit

[SOURce:]CHIRp:BANDwidth 0...80 MHz Hz

[SOURce:]CHIRp:COMPression:RATio Query only

[SOURce:]CHIRp:PULSe:PERIod

5us...100s/20ns ... 100 s

[SOURce:]CHIRp:PULSe:WIDTh

2us...100s/5ns...100s

[SOURce:]CHIRp:STATe

ON | OFF

[SOURCce:]CHIRp:TRIGger:EXTernal: GATE:POLarity

INVerted | NORMal

[SOURce:]CHIRp:TRIGger:EXTernal:IMPedance

G10K | G50

[SOURCce:]CHIRp:TRIGger:EXTernal:SLOPe

NEG | POS

[SOURce:]CHIRp:TRIGger:MODE

EGATe | EXTernal | AUTO

[SOURce:]CHIRp:BANDwidth 0...80 MHz

The command sets the modulation bandwidth of the modulation chirp in Hz. The maximal
bandwidth depends on the RF frequency set and the selected modulation mode (see data sheet).

Example: CHIR:BAND 5E3

'sets the modulation bandwidth to 5 kHz.

*RST value Resolution Options SCPI
1 kHz See data sheet R&S SMA-B20/22 and interface board 1400.0530.02 or | Device-specific
1400.0552.02

[SOURce:]CHIRp:COMPression:RATio?

The command queries the pulse compression ratio, i.e. the product of pulse width (s) and bandwidth
(Hz). Pulse compression increases the range resolution as well as the signal to noise ratio of pulsed

signals.

This command is a query command and has no *RST value.

Example: CHIR:COMP:RAT?

'‘queries the compression ratio.

*RST value Resolution Options

SCPI

R&S SMA-B20/22 and interface board 1400.0530.02 or
1400.0552.02

Device-specific
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[SOURce:]CHIRp:PULSe:PERiod 5us ..

100s | 20ns .. 100 s

The command sets the period of the generated modulation chirp. The period determines the
repetition frequency of the internal signal.

Example: CHIR:PULS:PER 220 us

'the chirp period is 220 us.
*RST value Resolution Options SCPI
1ms 1us | 20 ns R&S SMA-B20/22 and interface board 1400.0530.02 or

1400.0552.02
The enhanced features require option R&S SMA-K23

Device-specific

[SOURce:]CHIRp:PULSe:WIDTh 2us...100s/5ns...100 s

The command sets the width of the generated pulse. The pulse width must be at least 1 us less than
the set pulse period.

Example: CHIR:PULS:WIDT 33 us

'sets a width of 33 us for the pulse.
*RST value Resolution Options SCPI
0.5ms Tus/20ns R&S SMA-B20/22 and interface board 1400.0530.02 or

1400.0552.02
The enhanced features require option R&S SMA-K23

Device-specific

[SOURce:]CHIRp:STATe ON | OFF

The command activates/deactivates the generation of modulation chirps.

Example:

*RST value

CHIR:STAT ON

'activates generation of modulation chirps.

OFF

Resolution

Options

SCPI

R&S SMA-B20/22 and interface board 1400.0530.02 or
1400.0552.02

Device-specific

[SOURCce:]CHIRp:TRIGger:EXTernal:GATE:POLarity INVerted | NORMal

The command selects the active level of the gate signal.

Example: CHIR:TRIG:EXT:GATE:POL NORM
'selects gate polarity normal.
*RST value Resolution Options SCPI
NORMal R&S SMA-B20/22 and interface board 1400.0530.02 or | Device-specific
1400.0552.02
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[SOURce:]CHIRp:TRIGger:EXTernal:IMPedance G10k | G50

The commands set the impedance for external feed via the PULSE EXT input
Parameters: G10k
10 kohm to ground

G50
50 ohm to ground

Example: CHIR:TRIG:EXT:IMP GI10K
'the PULSE EXT input is set to 10 kohm to ground.

*RST value Resolution Options SCPI
G50 R&S SMA-K20/22 and interface board 1400.0530.02 or Device-specific
1400.0552.02

[SOURce:]CHIRp:TRIGger:EXTernal:SLOPe POS | NEG

The command sets the active slope of an externally applied trigger signal at the PULSE EXT input
(BNC connector at the rear of the instrument).

Example: CHIR:TRIG:EXT:SLOP
'the active slope of the external trigger signal at the PULSE EXT input is the
falling slope.
*RST value Resolution Options SCPI
POS R&S SMA-K20/22 and interface board 1400.0530.02 or Device-specific
1400.0552.02

[SOURce:]CHIRp:TRIGger:EXTernal:MODE AUTO | EXTernal | EGATe

The command selects the trigger mode for modulation chirp.

Parameters: AUTO
The modulation chirp is generated continuously.

EXTernal
The modulation chirp is triggered by an external trigger event. The trigger
signal is supplied via the PULSE EXT connector.

EGATe
The modulation chirp is gated by an external gate signal. The signal is
supplied via the PULSE EXT connector.

Example: CHIR:TRIG:EXT:MODE EXT
'selects triggering by an external trigger event. The trigger signal is supplied
via the PULSE EXT connector.

*RST value Resolution Options SCPI
AUTO R&S SMA-K20/22 and interface board 1400.0530.02 or Device-specific
1400.0552.02
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SOURce:CORRection Subsystem

The output level is corrected in the CORRection subsystem. Correction is performed by user-defined
table values being added to the output level for the respective RF frequency . In the

R&S Signal Generator, this subsystem is used to select, transfer and activate user correction tables
(see also Chapter 4).

Each list is stored as a file. The name of the user correction file can be freely selected. The file
extension *.uco is assigned automatically and cannot be changed.

The files can be stored in a freely selectable directory and opened from there. The default directory is
set using command MMEMory : CDIRectory. In the case of files which are stored in the default
directory, only the file name has to be specified in commands. Otherwise, the complete absolute path
has to be specified with every command. The extension can be omitted in any case.

Note:
In the following command examples, the files are stored in the default directory.

The keyword SOURCce is optional with commands and can be omitted.

Command Parameters Defa Remark

ult

unit
[SOURce:]CORRection:CSET:CATalog? - Query only
[SOURce:]CORRection:CSET:DATA:FREQuency 300 kHz...RFnax {,300 HZ

kHz...RFmax }
[SOURce:]CORRection:CSET:DATA:FREQuency:POINts? Query only
[SOURce:]CORRection:CSET:DATA:POWer -40 dB...6dB {,-40 dB...6 dB} dB
[SOURce:]CORRection:CSET:DATA:POWer:POINts? Query only
[SOURce:]CORRection:CSET:DATA:[SENSor<1...3>][:POWer]:
SONCe
[SOURce:]CORRection:CSET:DELete <table name> No query
[SOURce:]CORRection:CSET[:SELect] <table name>
[SOURce:]CORRection:DEXChange:AFILe:CATalog? Query only
[SOURce:]CORRection:DEXChange:AFILe:EXTension TXT | CSV
[SOURce:]CORRection:DEXChange:AFILe:SELect <ASCII file name>
[SOURce:]CORRection:DEXChange:AFILe:SEParator:COLumn | TABulator | SEMicolon |
COMMa | SPACe

[SOURce:]CORRection:DEXChange:AFILe:SEParator:DECimal DOT | COMMa
[SOURce:]CORRection:DEXChange:EXECute No query
[SOURce:]CORRection:DEXChange:MODE IMPort | EXPort
[SOURCce:]CORRection:DEXChange:SELect <list mode file>
[SOURce:]CORRection[:STATe] ON | OFF
[SOURce:]CORRection:VALue dB Query only
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[SOURce:]CORRection:CSET:CATalog?

The command requests a list of user correction tables. The individual lists are separated by
commas.

The lists are stored with the fixed file extensions *.uco in a directory of the user's choice. The
directory applicable to the commands is defined with the command MMEMory:CDIR. A path can
also be specified in command :SOUR:CORR:CSET:CAT?, in which case the files in the specified
directory are read.

This command is a query command and has no *RST value.
Example: MMEM:CDIR ‘var/lists/ucor’
'selects the directory for the user correction files.

CORR:CSET:CAT?
'‘queries which correction tables are available.

Response: UCOR1,UCOR2, UCOR3
'the correction tables UCOR1, UCOR2 and UCOR3 are available.

*RST value Resolution Options SCPI

- - - Device-specific

[SOURce:]CORRection:CSET:DATA:FREQuency
300 kHz...RFax {,300 kHz...RF 24}

The command transfers the frequency data to the table selected with : CORR:CSET: SEL.

*RST does not affect data lists.
Example: MMEM:CDIR ‘var/lists/ucor’
'selects the directory for the user correction files.

CORR:CSET ‘ucorl'
'selects the table ucorl.

CORR:CSET:DATA:FREQ 100MHz,102MHz,103MHz, ...
‘enters the frequency value in the table UCOR1.

*RST value Resolution Options SCPI

- - - Device-specific

[SOURce:]CORRection:CSET:DATA:FREQuency:POINts?
The command queries the number of frequency values in the selected table.

The command is a query command and therefore has no *RST value.
Example: MMEM:CDIR ‘var/lists/ucor’
'selects the directory for the user correction files.

CORR:CSET ‘ucorl'
'selects the table ucorl.

CORR:CSET:DATA:FREQ:POIN?
'queries the number of frequency values in the table ucorl.

Response: 440
'the table ucor1 contains 440 frequency values.

*RST value

Resolution

Options

SCPI

Device-specific
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[SOURce:]CORRection:CSET:DATA:POWer -40dB ... 6dB {,-40dB ... 6dB}

The command transfers the level data to the table selected with : CORRection:CSET:SELect.

*RST does not affect data lists. .
Example: MMEM:CDIR ‘var/lists/ucor’
'selects the directory for the user correction files.

CORR:CSET ‘ucorl'
'selects the table ucor1.

CORR:CSET:DATA:POW 1dB, 0.8dB, 0.75dB,...
‘enters the level values in the table ucor1.

*RST value Resolution Options SCPI

- Device-specific

[SOURce:]CORRection:CSET:DATA:POWer:POINts?
The command queries the number of level values in the selected table.

The command is a query command and therefore has no *RST value.
Example: MMEM:CDIR ‘var/lists/ucor’
'selects the directory for the user correction files.

CORR:CSET ‘ucorl'
'selects the table ucorl.

CORR:CSET:DATA: POW: POIN?
'‘queries the number of level values in the table ucorl.

Response: 440
'the table ucorl contains 440 level values.

*RST value Resolution Options SCPI

- Device-specific

[SOURce:]CORRection:CSET:DATA[:SENSor<1...3>][:POWer]:SONCe

The command fills theselected user correction list with the level values measured by the power
sensor for the given frequencies. The power sensor used is selected by the suffix in key word
SENSe of the command header. Suffix 1 denotes the sensor connected to the SENSOR connector,
suffix 2 the sensor connected first to one of the USB interfaces and suffix 3 the sensor connected
second to one of the USB interfaces.

Example: CORR:CSET:DATA:SENS1:POW: SONC

fills the user correction list with the level values of the power sensor
connected to the SENSOR connector.

*RST value Resolution Options SCPI

- Device-specific
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[SOURce:]CORRection:CSET:DELete <table name>
The command deletes the specified table.

The lists are stored with the fixed file extensions *.uco in a directory of the user's choice. The
directory applicable to the commands is defined with the command MMEMory:CDIR. A path can
also be specified in command : SOUR:CORR:CSET:CAT?, in which case the file in the specified
directory is deleted.

The command is an event and therefore has no *RST value. The numerical suffix under SOURce is

irrelevant.
Example: MMEM:CDIR ‘var/lists/ucor’
'selects the directory for the user correction files.
CORR:CSET:DEL 'UCOR1'
'deletes the table ucorl.
*RST value Resolution Options SCPI

- - - Device-specific

[SOURce:]CORRection:DEXChange:AFiLe:CATalog?

The command requests a list of available ASCI| files for export/import of user correction data. The
individual files are separated by commas.

The ASCII files are stored with the fixed file extensions *.txt or *.csv in a directory of the user's
choice. The directory applicable to the commands is defined with the command MMEMory:CDIR. A
path can also be specified in command SOUR:CORR:DEXC:AFIL:CAT?, in which case the files in
the specified directory are read.

The command is a query command and therefore has no *RST value.

Example: MMEM:CDIR ‘var/lists/ucor/import’
'selects the directory for the ASCII files.

CORR:DEXC:AFIL:EXT TXT
'selects that ASCII files with extension *.txt are listed.

CORR:DEXC:AFIL:CAT?
'queries the available files with extension *.txt.

Response: "ucorl,ucor2'
'the ASCII files ucor1.txt and ucor2.txt are available.

*RST value Resolution Options SCPI

- - Device-specific
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[SOURce:]CORRection:DEXChange:AFIlLe:EXTension TXT | CSV
The command selects the file extension of the ASCII file to be imported or exported. Selection TXT
(text file) or CSV (Excel file) is available.
Example: MMEM:CDIR ‘var/lists/ucor/import’
'selects the directory for the ASCII files.

CORR:DEXC:AFIL:EXT TXT
'selects that ASCII files with extension *.txt are listed.

CORR:DEXC:AFIL:CAT?
'queries the available files with extension *.txt.

Response: "1istl,1ist2"
'the ASCII files ucor1.txtand ucor2.txt are available.

*RST value Resolution Options SCPI

TXT - Device-specific

[SOURce:]CORRection:DEXChange:AFILe:SELect <ascii_file_name>
The command selects the ASCII file to be imported or exported.

The ASCII files are stored with the fixed file extensions *.txt or *.csv in a directory of the user's
choice. The directory applicable to the commands is defined with the command MMEMory:CDIR. A
path can also be specified in command SOUR: CORR: DEXC : AFIL:SEL, in which case the files are
stored or loaded in the specified directory.

Example: CORR:DEXC:MODE IMP

'selects that ASCII files with frequency and level value pairs are imported and
transferred into user correction lists.

MMEM:CDIR ‘var/lists/ucor/import’
'selects the directory for the ASCII files.

CORR:DEXC:AFIL:SEL 'ucor.csv'
'selects that ASCII file ucor.csv is imported.

CORR:DEXC:SEL 'ucor imp'

'selects that the ASCII file ucor.csv is imported into user correction list
ucor_imp.

*RST value Resolution Options SCPI

- Device-specific

1400.0075.32 6.45 E-5




Command Description R&S SMA

[SOURce:]CORRection:DEXChange:AFiLe:SEParator:COLumn TABulator | SEMicolon | COMMa |
SPACe

The command selects the separator between the frequency and level column of the ASCII table.
Example: CORR:DEXC:MODE EXP
'selects that the user correction list is exported into an ASCII file.

MMEM:CDIR ‘var/lists/ucor/import’
'selects the directory for the ASCII files.

CORR:DEXC:AFIL:SEL 'ucor.csv'
'selects ASCII file ucor.csv as destination for the user correction list data.

CORR:DEXC:AFIL:SEP:COL TAB
'the pairs of frequency and level values are separated by a tabulator.

CORR:DEXC:AFIL:SEP:DEC DOT
'selects the decimal separator dot.

CORR:DEXC:SEL 'ucor_ imp'

'selects that the user correction list ucor_imp is imported into ASCII file
ucor.csv .

*RST value Resolution Options SCPI

SEMicolon - Device-specific

[SOURce:]CORRection:DEXChange:AFlLe:SEParator:-DECimal DOT | COMMa

The command the decimal separator used in the ASCII data between '.' (decimal point) and ',
(comma) with floating-point numerals.
Example: CORR:DEXC:MODE EXP

'selects that the user correction list is exported into an ASCII file.

MMEM:CDIR ‘var/lists/ucor/import’
'selects the directory for the ASCII files.

CORR:DEXC:AFIL:SEL 'ucor.csv'
'selects ASCII file ucor.csv as destination for the user correction list data.

CORR:DEXC:AFIL:SEP:COL TAB
'the pairs of frequency and level values are separated by a tabulator.

CORR:DEXC:AFIL:SEP:DEC DOT
'selects the decimal separator dot.

CORR:DEXC:SEL 'ucor_ imp'

'selects that the user correction list ucor_imp is imported into ASCII file
ucor.csv .

*RST value Resolution Options SCPI

DOT - Device-specific
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[SOURce:]CORRection:DEXChange:EXECute

The command starts the export or import of the selected file. When import is selected, the ASCII file

is imported as user correction list. When export is selected, the user correction list is exported into
the selected ASCII file.

The command triggers an event and therefore has no *RST value.
Example: CORR:DEXC:MODE IMP
'selects that ASCII files with frequency and level value pairs are imported and
transferred into user correction lists.
MMEM:CDIR ‘var/lists/ucor/import’
'selects the directory for the ASCII files.

CORR:DEXC:AFIL:SEL 'ucor.csv'
'selects that ASCII file ucor.csv is imported.

CORR:DEXC:SEL 'ucor imp'
'selects that the ASCII file ucor.csv is imported into user correction list
ucor_imp.

CORR:DEXC :EXEC
'starts the import of the ASCII file data into the user correction file.

*RST value Resolution Options SCPI

- Device-specific

[SOURce:]CORRection:DEXChange:MODE IMPort | EXPort

The command selects if user correction lists should be imported or exported. Depending on the

selection her, the file select command define either the source or the destination for user correction
lists and ASCII files.

Example: CORR:DEXC:MODE IMP
'selects that ASCII files with frequency and level value pairs are imported and
transferred into user correction lists.
MMEM:CDIR ‘var/lists/ucor/import’
'selects the directory for the ASCII files.

CORR:DEXC:AFIL:SEL 'ucor.csv'
'selects that ASCII file ucor.csv is imported.

CORR:DEXC:SEL 'ucor_ imp'

'selects that the ASCII file ucor.csv is imported into user correction list
ucor_imp.

*RST value Resolution Options SCPI

- Device-specific
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[SOURce:]CORRection:DEXChange:SELect <list hame>
The command selects the user correction list to be imported or exported. .

The user correction files are stored with the fixed file extensions *.uco in a directory of the user's
choice. The directory applicable to the commands is defined with the command MMEMory:CDIR. A
path can also be specified in command SOUR: CORR: DEXC : SEL, in which case the files are stored
or loaded in the specified directory.

Example: CORR:DEXC:MODE IMP

'selects that ASCII files with frequency and level value pairs are imported and
transferred into user correction lists.

MMEM:CDIR ‘var/lists/ucor/import’
'selects the directory for the ASCII files.

CORR:DEXC:AFIL:SEL 'ucor.csv'
'selects that ASCII file ucor.csv is imported.

CORR:DEXC:SEL 'ucor imp'

'selects that the ASCII file ucor.csv is imported into user correction list
ucor_imp.

*RST value Resolution Options SCPI

- Device-specific

[SOURce:]CORRection:CSET[:SELect] <table name>

The command selects the table for user correction. Level correction must also be activated with the
command SOURce<[1] |2>:CORRection:CSET:STATe ON.

The lists are stored with the fixed file extensions *.uco in a directory of the user's choice. The
directory applicable to the commands is defined with the command MMEMory:CDIR. A path can

also be specified in command :SOUR:CORR:CSET:SEL, in which case the files in the specified
directory are selected.

The command is an event and therefore has no *RST value.
Example: MMEM:CDIR ‘var/lists/ucor’
'selects the directory for the user correction files.

CORR:CSET ‘ucorl'
'selects the table ucorl.

CORR ON
'activates level correction. Correction is performed using the table ucorl.

*RST value Resolution Options SCPI

- Device-specific
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[SOURce:]JCORRection[:STATe] ON | OFF

The command activates/deactivates level correction. Level correction is performed using the table

which has been selected with the command CORRection:CSET:SELect.
Example: MMEM:CDIR ‘var/lists/ucor’
'selects the directory for the user correction files.

SOUR:CORR:CSET 'ucorl
'selects the table ucorl.

SOUR:CORR ON
'activates user correction.

*RST value Resolution Options SCPI

OFF - Device-specific

[SOURce:]CORRection:VALue?
The command requests the current value for user correction.

This command is a query command and has no *RST value.

Example: CORR:VAL?
'queries the value currently used for level correction.

Response: -3
'the correction value is - 3dB.

*RST value Resolution Options SCPI

- - Device-specific
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SOURce:FM Subsystem

The FM subsystem contains the commands for checking the frequency modulation. The FM-specific
characteristics of the internal modulation source are defined with commands SOURce:FM:INTernal:...
Characteristics which are valid for all modulations and the LF Output are configured in the
SOURce:LFOutput subsystem (e.g. frequency). The external signal is input at the FM/PM EXT
connector. Internal and external modulation source can be selected at the same time, thus enabling
two-tone FM modulation.

The keyword SOURCce is optional with commands and can be omitted.

Command Parameters Default unit Remark
[SOURce:]FM[:DEViation] <numeric_value> Hz
[SOURce:]FM:EXTernal:COUPIing AC |DC
[SOURce:]FM:EXTernal:DEViation 0 Hz...40 MHz Hz
[SOURce:]FM:EXTernal:DIGital:BFORmat BOFFset | DCODe
[SOURce:]FM:INTernal<1|2>:DEViation 0 Hz...40 MHz Hz
[SOURce:]FM:INTernal:SOURce LF1|LF2 | LF12 | NOISe |

LF1Noise | LF2Noise
[SOURce:]FM:MODE NORMal | LNOise
[SOURCce:]FM:SENSitivity? 0 Hz...40 MHz Hz Query only
[SOURce:]FM:SOURce EXT | INT | INT, EXT | EDIGital
[SOURce:]FM:STATe ON | OFF

[SOURce:]JFM[:DEViation] 0 Hz ... 20 MHz
The command sets the modulation deviation of the frequency modulation in Hz. The maximal
deviation depends on the RF frequency set and the selected modulation mode (see data sheet).

Example: FM 5E3
'sets the FM modulation deviation to 5 kHz.

*RST value Resolution Options SCPI
10 kHz See data sheet Option R&S SMA-B20 or R&S SMA-B22 Compliant

[SOURce:JFM:EXTernal:COUPling AC | DC

The command selects the coupling modefor the external modulation input (FM/PM EXT) in the case
of frequency modulation.

Note:
Coupling for external feed via input FM/PM EXT can be set independently for modulations FM and
PhiM.

Parameters: AC
The DC voltage component is disconnected from the modulation signal.

DC
The modulation signal is not changed.

Example: FM:EXT:COUP AC
'selects the coupling mode AC for external frequency modulation.

*RST value Resolution Options SCPI
AC - Option R&S SMA-B20 or R&S SMA-B22 Compliant
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[SOURce:]JFM:EXTernal:DEViation 0 ... 40 MHze

The command enters the deviation of the external FM signal The deviation of the internal source
must not exceed the deviation of the external source in case of modulation source Int+Ext.

Example: FM:EXT:DEV 3kHz
'sets an external modulation depth of 3 kHz
*RST value Resolution Options SCPI
1 kHz - Option R&S SMA-B20 or R&S SMA-B22 Compliant
[SOURce:]FM:EXTernal:DIGital:BFORmat BOFFset | DCODe
The command selects the binary format for external digital frequency modulation.
Example: FM:EXT:DIG:BFOR BOFF
'selects binary format binary offset.
*RST value Resolution Options SCPI
BOFF - Option R&S SMA-B20 or R&S SMA-B22 Compliant

[SOURce:]JFM:INTernal<[1]|2>:DEViation 0 Hz ... 20 MHz

The command selects the deviation for the two frequency modulation signals. The sum of the two
values must not exceed the overall modulation deviation set with command
SOURce:FM:DEViation.

Example: FM:INT1:DEV 20KHZ
'selects a deviation of 20 kHz for LF generator 1.
*RST value Resolution Options SCPI
LF1: 1 kHz - Option R&S SMA-B20 or R&S SMA-B22 Compliant
LF2: 0 kHz Option R&S SMA-K24

[SOURce:]FM:INTernal:SOURce LF1|LF2|LF12 | NOISe | LF1Noise | LF2Noise

Selects which internal modulation source is used. The available selection depends on the options

fitted.
Example: FM:INT:SOUR LF2N
'selects LF generator 2 and noise generator as internal modulation sources
*RST value Resolution Options SCPI
LF1 - Option R&S SMA-B20 or R&S SMA-B22 Compliant
Option R&S SMA-K24 for selections other than LF1

[SOURce:JFM:MODE NORMal | LNOise

The command sets the mode for the frequency modulation.

Parameters:

1400.0075.32

NORMal

The maximum range for modulation bandwidth and FM deviation is available.

LNOise

Frequency modulation with phase noise and spurious characteristics close to
CW mode. The range for modulation bandwidth and FM deviation is reduced

(see data sheet).
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Example: FM:MODE?
'‘queries mode for frequency modulation.

Response: NORM
'normal mode, the maximum range for modulation bandwidth and FM
deviation is available.

*RST value Resolution Options SCPI
NORMal - Option R&S SMA-B20 or R&S SMA-B22 Compliant

[SOURce:]FM:SENSitivity?

The command queries the input sensitivity of the FM/PM EXT input in Hz/V. The command is only
effective if the external modulation source is selected (SOUR: FM: SOUR EXT). The returned value
depends on the modulation deviation setting (SOUR: FM: DEViation). This value is assigned to the
voltage value for full modulation of the input.

The command is a query command and therefore has no *RST value.

Example: FM:DEV 5E3
'sets a modulation deviation of 5 kHz.

FM:SENS?
'queries the input sensitivity at the FM/PM EXT input.

Response: 5E3
'since the voltage value for full modulation is 1V, the resulting sensitivity is

precisely 5000Hz/V.
*RST value Resolution Options SCPI
- - Option R&S SMA-B20 or R&S SMA-B22 Compliant

[SOURce:JFM:SOURce EXT | INT | INT,EXT | EDIGital

The command selects the modulation source for frequency modulation. INT is the internal
modulation source which is defined with command FM: SOURce : INTernal and configured in the
SOURCce:LFOutput subsystem. The external analog signal is input at the FM/PM EXT connector.
Internal and external modulation source can be selected at the same time." The external digital
signal is input at the AUX I/O connector (selection EDIGital)."
Example: FM:SOUR INT

'selects the internal modulation source.

FM:INT:SOUR LF2
'selects the LF generator 2 as internal modulation source.

*RST value Resolution Options SCPI
INTernal - Option R&S SMA-B20 or R&S SMA-B22 Compliant

[SOURce:JFM:STATe ON | OFF
The command activates/deactivates frequency modulation.

Activation of frequency modulation deactivates phase modulation.

Example: FM:STAT ON
'activates FM modulation.

*RST value Resolution | Options Correlation SCPI
OFF - Option R&S SMA-B20 or FM ON deactivates phase Compliant
R&S SMA-B22 modulation.
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SOURce:FREQuency Subsystem

This subsystem contains the commands used to define the frequency settings for the RF sources and
sweeps.
The keyword SOURCce is optional with commands and can be omitted.

Command Parameters Default unit Remark
[SOURce:]FREQuency:CENTer 300 kHz...RFmax Hz
[SOURce:]FREQuency[:CW/[:FIXed] 300 kHz...RFmax Hz
[SOURce:]FREQuency[:CW|:FIXed]:RCL INCLude | EXCLude
[SOURCce:]FREQuency:MANual 300 kHz...RFmax Hz
[SOURce:]FREQuency:MODE CW/|FIXed | SWEep |

LIST
[SOURCce:]JFREQuency:OFFSet 50 ...+50 GHz Hz
[SOURce:]FREQuency:PHASe:CONTinuous:HIGH Query only
[SOURce:]FREQuency:PHASe:CONTinuous:LOW Query only
[SOURce:]FREQuency:PHASe:CONTinuous:MODE NARRow | WIDE
[SOURce:]FREQuency:PHASe:CONTinuous:STATe ON |OFF
[SOURce:]JFREQuency:SPAN 0...RFmax Hz
[SOURce:]JFREQuency:STARt 300 kHz...RFmax Hz
[SOURCce:]JFREQuency:STEP[:INCRement] 0...RFma - 100 kHz Hz
[SOURce:]JFREQuency:STEP:MODE USER | DECimal
[SOURce:]FREQuency:STOP 300 kHz...RFmax Hz

[SOURce:]JFREQuency:CENTer 300 kHz...RF.x (RFmax depending on model)

The command sets the center frequency of the sweep. This setting in combination with the span
setting ([SOURce: ] FREQuency : SPAN) defines the sweep range.

This command is linked to the commands [SOURce: ] FREQuency:STARt and
[SOURce: ] FREQuency: STOP, i.e. changing these values causes the CENTer value to change, and

vice versa:

CENTer = (STARt + STOP)/2.

As with the Frequency value entered in the header, the OFFSet value is also taken into
consideration with this command. The specified value range is therefore only effective if OFFSet is
set to 0. The value range for other OFFset values can be calculated using the following formula:

300 kHz + OFFSet ... RFqa tOFFSet

Example: FREQ:CENT 400 MHz
'sets the center frequency for the frequency sweep to 400 MHz.
FREQ:SPAN 200 MHz
'sets a span of 200 MHz. This sets the sweep range to 300 MHz to 500 MHz.
*RST Resolution | Options Correlation SCPI
value
300 MHz 0.01 Hz CENTer = (STARt + STOP)/2 Compliant
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[SOURce:]JFREQuency[:CW|:FIXed] 300 kHz ... RF

The command sets the frequency of the RF output signal for CW mode
(SOURce : FREQuency :MODE CW). In Sweep mode (SOURce:FREQuency:MODE SWEep), this
value is linked to the current sweep frequency.

In addition to a numerical value, it is also possible to specify UpP and DOWN. The frequency is then
increased or decreased by the value which is set under [SOURce: ] FREQuency: STEP.

As with the FREQ value entered in the display, the OFFSet value is also taken into consideration
with this command. The specified value range is therefore only effective if OFFSet is setto 0. The
value range for other OFFset values can be calculated using the following formula:

300 kHz + OFFSet ... RFp + OFFSet

Example: FREQ 500kHz
'sets the frequency of RF output signal A to 500 kHz'.

*RST value Resolution Options Correlation SCPI
1 GHz 0.01 Hz : FREQ for FREQ:MODE SWE linked to | Compliant
sweep frequency.

[SOURce:]JFREQuency[:CW|:FIXed]:RCL INCLude | EXCLude

The command determines whether the current frequency setting is retained or whether the stored
frequency setting is adopted when an instrument configuration is loaded.
*RST does not affect this setting.

Parameters: INCLude
The stored frequency is also loaded when a stored instrument configuration is
loaded.
EXCLude
The RF frequency is not loaded when a stored instrument configuration is
loaded. The current frequency is retained.
Example: FREQ:RCL INCL
'the stored frequency is set if the Recall command is called'.

*RST value Resolution Options SCPI

- Compliant
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[SOURce:]JFREQuency:MANual STARt... STOP

In Sweep mode (: SOUR: FREQ:MODE SWE) the command sets the frequency for the next sweep
step in the Step sweep mode (SOUR: SWE :MODE MAN). Here only frequency values between the
settings [SOUR] : FREQ: STAR and ... :STOP are permitted. Each sweep step is triggered by a
separate SOUR: FREQ : MAN command.

As with the Frequency value entered in the header, the OFFSet value is also taken into
consideration with this command. The specified value range is therefore only effective if OFFSet is
set to 0. The value range for other OFFset values can be calculated using the following formula (see
also Chapter 4).
STARt + OFFSet ... STOP +OFFSet
Example: SWE : MODE MAN

'sets the Step sweep mode.

FREQ:MAN 500MHz
'sets an RF frequency of 500 MHz for the next step in the Step sweep mode.

FREQ:MODE SWE
'sets the Frequency Sweep mode. An RF frequency of 500 MHz is output.

FREQ:MAN 550MHz
'triggers the next sweep step with an RF frequency of 550 MHz.

*RST value Resolution Options SCPI
100 MHz 0.01 Hz Compliant

[SOURce:]JFREQuency:MODE CW]|FIXed | SWEep | LIST

The command sets the instrument operating mode and therefore also the commands used to set the
output frequency.
Parameters: CW]|FIXed
The instrument operates in fixed-frequency mode. CW and FIXed are
synonyms. The output frequency is set with
:SOURce : FREQuency:CW| FIXed.

SWEep
The instrument operates in SWEep mode. The frequency is set using the
commands SOURce: FREQuency:STARt; STOP; CENTer; SPAN;
MANual.

LIST
The instrument processes a list of frequency and level settings. The List mode
settings are made in the SOURCce:LIST subsystem. The setting
SOURce : FREQuency:MODE LIST also sets the command
SOURce : POWer : MODE automatically to LIST.

Example: FREQ:MODE SWE
'sets the SWEep mode. The settings under SOURce : FREQuency: STARt;
STOP; CENTer; SPAN; MANual become effective.

*RST value Resolution Option Correlation SCPI

Ccw - FREQ:MODE LIST sets Compliant
POW:MODE LIST
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[SOURce:]JFREQuency:OFFSet -50 GHz ... + 50 GHz

The command sets the frequency offset of a downconversion instrument, e.g. a mixer (see Chapter
4, section). If a frequency offset is entered, the frequency entered with SOURce : FREQuency: . . .
no longer corresponds to the RF output frequency. The following correlation applies:

SOURce:FREQuency: ... = RF output frequency + SOURce:FREQuency:OFFSet.

Entering an offset does not change the RF output frequency, but rather the query value of

Example: FREQ:OFFS 500kHz
'sets the frequency offset to 500 kHz.
*RST value Resolution Options SCP
0 Hz 0.01 Hz Device-specific

SOURce:]FREQuency:PHASe:CONTinuous:HIGH?

Queries the maximum frequency of the frequency range for phase continuous settings.

The maximum frequency of the frequency range depends on the mode selected with the command

SOURce : FREQuency: PHASe : CONTinuous : MODE.
FREQ:PHAS:CONT:MODE NARR

Example:

'selects mode narrow

FREQ:PHAS:CONT:HIGH?
'queries the max frequency

Response:

1 003 720 930.23

*RST value

Resolution

Option

SCPI

0.01 Hz

R&S SMA-B22

Device-specific

[SOURce:]JFREQuency:PHASe:CONTinuous:LOW?

Queries the minimum frequency of the frequency range for for phase continuous settings.

The minimum frequency of the frequency range depends on the mode selected with the command

SOURce : FREQuency: PHASe :CONTinuous :MODE.

Example:

FREQ:PHAS:CONT:MODE NARR
'queries the max frequency

FREQ: PHAS : CONT : LOW?
'‘queries the min frequency

Response:

998 720 930.20

*RST value

Resolution

Option

SCPI

0.01 Hz

R&S SMA-B22

Device-specific
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[SOURCce:]JFREQuency:PHASe:CONTinuous:MODE NARRow | WIDE

Selects the mode for determining the frequency range for the phase continuous signal (see also
Chapter 4, Section "Phase Continuous Frequency Setting").
The minimum and maximum frequency (SOUR: FREQ: PHAS : CONT: HIGH and
SOUR:FREQ:PHAS:CONT:LOW) of the frequency range depends on the mode selected with this
command.
Parameters: NARRow
The available frequency range is smaller than with setting wide. It is
asymmetrical around the RF frequency set at the point of activating the phase
continuous settings.

WIDE
The wide mode provides a larger frequency range. The frequency range is
symmetrical around the RF frequency set at the point of activating the phase
continuous settings.

Example: FREQ:PHAS :CONT :MODE NARR
'selects narrow mode

FREQ:PHAS:CONT:LOW?
'queries the max frequency

Response: -3 518 518.52

*RST value Resolution Option SCPI
NARRow - R&S SMA-B22 Device-specific

[SOURce:]JFREQuency:PHASe:CONTinuous:STATe ON | OFF

Activates/deactivates phase continuous frequency settings. For a given RF frequency setting,
phase continuous frequency changes are possible in a limited frequency range (see also Chapter 4,
Section "Phase Continuous Frequency Setting").

The output sinewave is phase continuous, i.e there will be no phase discontinuity or glitch when
changing the frequency.

NOTICE Restricted structure of command line

As long as phase continiuos mode is active, only one command in a
command line is processed. A second command in the command line will be
ignored.

Example: FREQ:PHAS:CONT:STAT ON
'activates phase continuous mode

*RST value Resolution SCPI

OFF - Device-specific
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[SOURce:]JFREQuency:SPAN 0...RF.x (RFax depending on model)

This command specifies the span for the sweep. This setting in combination with the center
frequency setting ([ SOUR] : FREQ: CENT) defines the sweep range.

This command is linked to the commands [SOUR] : FREQ: STAR and [ : SOUR] : FREQ: STOP, i.e.
changing these values causes the SPAN value to change, and vice versa:

SPAN = (STOP - STAREt)

Negative values for SPAN are permitted; STARt > STOP then applies.
Example: FREQ:CENT 400 MHz
'sets the center frequency of the frequency sweep to 400 MHz.
FREQ:SPAN 200 MHz
'sets a span of 200 MHz. This sets the sweep range to 300 MHz to 500 MHz.

*RST value Resolution Options Correlation SCPI

400 MHz 0.01 Hz SPAN = (STOP - STARt) Compliant

[SOURce:]JFREQuency:STARt 300 kHz...RF,.x (RFhax depending on model)
This command sets the start frequency for the sweep mode. STARt can be greater than STOP.

This command is linked to the commands [SOUR] : FREQ:CENT and [SOUR] : FREQ: SPAN, i.e.
changing these values causes the STARt value to change, and vice versa:

STARt = (CENTer - SPAN/2).

As with the Frequency value entered in the header, the OFFSet value is also taken into
consideration with this command. The specified value range is therefore only effective if OFFSet is
set to 0. The value range for other OFFset values can be calculated using the following formula:

300 kHz + OFFSet ... RF + OFFSet
Example: FREQ:STARt 1 MHz
'sets the start frequency for the frequency sweep to 1 MHz.
FREQ:STOP 2 GHz
'sets the stop frequency for the frequency sweep to 2 GHz.

*RST value Resolution | Options Correlation SCPI
100 MHz 0.01 Hz STARt = (CENTer - SPAN/2) Compliant

[SOURce:]JFREQuency:STEP[:INCRement] 0 Hz ... RF, - 100 kHz

The command sets the step width for the frequency setting if the frequency values UP/DOWN are
used and variation mode SOUR:FREQ: STEP:MODE USER is selected. The command is linked to
Variation Step for manual control, i.e. the command also sets the step width of the rotary knob for
Variation Active on.
Example: FREQ:STEP 50 kHz

'sets the step width for the frequency setting to 50 kHZz'.

*RST value Resolution Options SCPI

1 MHz 0.01 Hz Device-specific
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[SOURce:]JFREQuency:STEP:MODE USER | DECimal

This command activates (USER) or deactivates (DECimal) the user-defined step width used when
varying the frequency value with the frequency values UP/DOWN. The command is linked to the
command Variation Active for manual control, i.e. the command also activates/deactivates the
user-defined step width used when varying the frequency value with the rotary knob.
Example: FREQ:STEP 50 kHz

'sets the step width for the frequency setting to 50 kHZ'.

FREQ:STEP:MODE USER
'actives this step width for frequency variation with the rotary knob (manual
control) and with frequency values UP/DOWN (remote control)'.

*RST value Resolution Options SCPI

DECimal - Device-specific

[SOURce:]JFREQuency:STOP 300 kHz...RF .« (RFnax depending on model)
This command sets the stop frequency for the sweep mode. STOP can be less than STARE.

This command is linked to the commands [ : SOUR] : FREQ:CENt and [ : SOUR] : FREQ: SPAN, i.e.
changing these values causes the STARt value to change, and vice versa:

STOP = (CENTer + SPAN/2).

As with the Frequency value entered in the header, the OFFSet value is also taken into
consideration with this command. The specified value range is therefore only effective if OFFSet is
set to 0. The value range for other OFFset values can be calculated using the following formula:

300 kHz + OFFSet ... RFphax + OFFSet

Example: FREQ:STOP 2 GHz
'sets the stop frequency for the frequency sweep to 2 GHz.

FREQ:STAR 1 MHz
'sets the start frequency for the frequency sweep to 1 MHz.

*RST value Resolution Options Correlation SCPI

500 MHz 0.01 Hz STOP = (CENTer + SPAN/2) Compliant
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SOURce:ILS Subsystem

The ILS subsystem contains the commands for checking the ILS-GS and ILS-LOC modulation. The
AM-specific characteristics of the internal modulation source are defined with commands
SOURce:ILS:... Characteristics which are valid for all modulations and the LF Output are configured in
the SOURce:LFOutput subsystem. The external signal is input at the AM EXT connector.

The keyword SOURCce is optional with commands and can be omitted.

Note:
Commands [SOURce:]JILS[:GS|GSLope]:SODepth, [SOURce:JILS:LOCalizer:SODepth,

[SOURce:]ILS:TYPE and [SOURce:JILS:STATe are implemented for reasons of compatibility to R&S

SMT signal generator family.

Command Parameters Default unit Remark
[SOURCce:]ILS[:GS|GSLope]:DDM:COUPIing FIXed | SDM
[SOURce:]ILS[:GS|GSLope]:DDM:CURRent -857.125.....+857.125 uA Ampere
[SOURce:]ILS[:GS|GSLope]:DDM[:DEPTh] Min ... Max
[SOURce:]ILS[:GS|GSLope]:DDM:DIRection UP | DOWN
[SOURce:]ILS[:GS|GSLope]:DDM:LOGarithmic -999.9....4999.9dB dB
[SOURCce:]ILS[:GS|GSLope]:FREQuency:STEP DECimal | ICAO
[SOURCce:]ILS[:GS|GSLope]:ICAO:CHANnNel <ICAO channel>
[SOURCce:]ILS[:GS|GSLope]:LLOBe[:FREQuency] 100 to 200 Hz Hz
[SOURCce:]ILS[:GS|GSLope]:MODE NORM | ULOBe | LLOBe
[SOURce:]ILS[:GS|GSLope]:PHASe 0 to 120 deg RAD
[SOURce:]ILS[:GS|GSLope]:PRESet No query
[SOURce:]ILS[:GS|GSLope]:SDM 0to 100 PCT PCT
[SOURce:]ILS[:GS|GSLope]:SOURce EXT | INT, EXT
[SOURCce:]ILS[:GS|GSLope]:STATe ON | OFF
[SOURCce:]ILS[:GS|GSLope]:ULOBe[:FREQuency] 60 to 120 Hz Hz
[SOURCce:]ILS:LOCalizer:COMid:DEPTh 0to 100 PCT
[SOURCce:]ILS:LOCalizer:COMid:FREQuency 0.1 to 20 000 Hz Hz
[SOURce:]ILS:LOCalizer:COMid[:STATe] ON | OFF
[SOURce:]ILS:LOCalizer:DDM:COUPling FIXed | SDM Ampere
[SOURce:]ILS:LOCalizer:DDM:CURRent -967.75....4967.75 uA Ampere
[SOURce:]ILS:LOCalizer:DDM[:DEPTh] MIN ... MAX
[SOURce:]ILS:LOCalizer:DDM:DIRection LEFT | RIGHT
[SOURCce:]ILS:LOCalizer:DDM:LOGarithmic -999.9....4999.9dB
[SOURce:]ILS:LOCalizer:FREQuency:STEP DECimal | ICAO
[SOURCce:]ILS:LOCalizer:ICAO:CHANnNel <ICAO channel>
[SOURce:]ILS:LOCalizer:LLOBe[:FREQuency] 60 to 120 Hz Hz
[SOURce:]ILS:LOCalizer:MODE NORM | ULOBe | LLOBe
[SOURce:]ILS:LOCalizer:PHASe 0 to 120 deg RAD
[SOURce:]ILS:LOCalizer:PRESet No query
[SOURCce:]ILS:LOCalizer:SDM 0to 100 PCT PCT No query
[SOURCce:]ILS:LOCalizer:RLOBe[:FREQuency] 100 to 200 Hz Hz
[SOURCce:]ILS:LOCalizer:SOURce EXT | INT, EXT
[SOURCce:]ILS:LOCalizer:STATe ON | OFF
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[SOURce:]ILS:LOCalizer:COMid:CODE 'code'

The command enters the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munic airport). (COM/ID signal). The COM/ID tone is sent according to the
selected code (see table in Chapter 4). If no coding is entered, the COM/ID tone is sent uncoded
(key down).
Examples: ILS:LOC:COM:CODE 'MUC'

"select COM/ID code for Munic airport.

*RST value Resolution Options SCPI
Option R&S SMA-K25 Compliant

[SOURce:]ILS:LOCalizer:COMid:DEPTh 0 to 100 PCT

The command sets the frequency of the communication/identification signal.
Examples: ILS:LOC:COM:DEPT 10 PCT

'sets the Am depth of the communication/identification signal to the standard
value of 10 PCT.

*RST value Resolution Options SCPI
10 PCT 0.1 PCT Option R&S SMA-K25 Compliant

[SOURce:]ILS:LOCalizer:COMid:FREQuency 0.1 to 20 000 Hz

The command sets the frequency of the additional communication/identification signal.

Examples: ILS:LOC:COM:FREQ 1020
'sets the frequency of the identification signal to the standard value of
1020 Hz.
*RST value Resolution Options SCPI
1020 Hz 0.1Hz Option R&S SMA-K25 Compliant

[SOURce:]ILS:LOCalizer:COMid[:STATe] ON | OFF

The command activates or deactivates the additional communication/identification signal.
Examples: ILS:LOC:COM:STAT ON
'activates the COM/ID signal.

*RST value Resolution Options SCPI
OFF - Option R&S SMA-K25 Compliant

[SOURce:]ILS[:GS|GSLope]:DDM:COUPIling -FIXed | SDM
SOURce:]ILS:LOCalizer:DDM:COUPIling FIXed | SDM

Selects if the DDM value is fixed or is changed with a change of sum of modulation depths (SDM,
see ILS:DDM: SDM).
Example: ILS:DDM:COUP SDM

'the absolute value of DDM changes with changes of the SDM value. The
DDM value expressed in dB stays constant.

*RST value Resolution Options SCPI
FIXed R&S SMA-K25 Compliant
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[SOURCce:]ILS[:GS|GSLope]:DDM:CURRent -857.125.....+857.12 uA
SOURCce:]ILS:LOCalizer:-DDM:CURRent -967.75....+4967.75 uA

The command enters the DDM value alternatively as a current by means of the ILS indicating
instrument. The instrument current is calculated according to:

DDM pA = DDM x 857,1 yA

A variation of the instrument current automatically leads to a variation of the DDM value and the
DDM value in dB
Example: ILS:DDM:CURR?

'queries the instrument current (ILS-GS modulation).

Response: "0.0001714200"

*RST value Resolution Options SCPI
0 R&S SMA-K25 Compliant

[SOURce:]ILS[:GS|GSLope]:DDM[:DEPTh] MIN ... MAX
SOURCce:]ILS:LOCalizer:DDM[:DEPTh] -MIN ... MAX

The command enters the difference in depth of modulation between the signal of the upper/left lobe
(90 Hz) and the lower/right lobe (150 Hz). The maximum value equals the sum of the modulation
depths of the 90 Hz and the 150 Hz tone.The following is true:

ILS:GS|LOC:DDM: DEPTh = (AM(90Hz) - AM(150Hz))/100%

A variation of the DDM value automatically leads to a variation of the DDM value in dB and the value
of the instrument current.
Example: ILS:DDM 0.2

'sets the difference in depth of modulation to 0.2 percent between the signal of
the upper lobe (90 Hz) and the lower lobe (150 Hz) in ILS-GS modulation.

*RST value Resolution Options SCPI
0 0.0001 R&S SMA-K25 Compliant

[SOURce:]ILS[:GS|GSLope]:DDM:DIRection UP | DOWN
SOURce:]ILS:LOCalizer:DDM:DIRection LEFT | RIGHt

Selects the simulation mode for the ILS-GS / ILS-LOC modulation signal.A change of the setting
automatically changes the sign of the DDM value

Parameters: UP (ILS-GS)
The 150-Hz modulation signal is predominant, the DDM value is positive (the
airplane is too low, it must climb).
DOWN (ILS-GS)
The 90-Hz modulation signal is predominant, the DDM value is negativ (the
airplane is too high, it must descend)..
LEFT (ILS-LOC)

The 150-Hz modulation signal is predominant, the DDM value is negative (the
airplane is too far to the right, it must turn to the left).

RIGHT (ILS-LOC)
The 90-Hz modulation signal is predominant, the DDM value is positive (the
airplane is too far to the left, it must turn to the right).
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Example: ILS:DDM:DIR UP
'"The airplane is too low, it must climb.

*RST value Resolution Options SCPI
UP | LEFT R&S SMA-K25 Compliant

[SOURCce:]ILS[:GS|GSLope]:DDM:LOGarithmic -999.9 ... + 999.9 dB
SOURce:]ILS:LOCalizer:DDM:LOGarithmic -999.9 ... + 999.9 dB dB

The command enters the DDM value in dB. The dB value is calculated according to:
DDM dB =20 x LOG [(SDM+DDMx100%) / (SDM-DDMx100%)]

A variation of the value automatically leads to a variation of the DDM value and the instrument

current.

Example: ILS:DDM:LOG 1
'sets the difference in depth of modulation to 1 dB between the signal of the
upper lobe (90 Hz) and the lower lobe (150 Hz) in ILS-GS modulation.

*RST value Resolution Options SCPI

0dB R&S SMA-K25 Device-specific

[SOURCce:]ILS[:GS|GSLope]:FREQuency:STEP DECimal | ICAO
[SOURce:]ILS:LOCalizer:FREQuency:STEP DECimal | ICAO

The command selects the variation of the carrier frequency via the rotary knob.
Parameters: DECimal
Decimal variation according to the current cursor position.

ICAO
Variation in predefined steps according to the standardized ILS-GS/LOC
transmitting frequencies. The start value can be selected with command
ILS:GS|LOC:ICAO:CHANnel. The selection of the ICAO channel is effective
on both ILS modulations. A switch between the two modulations causes the
RF frequency to be adapted to the associated value.

Example: ILS:FREQ:STEP DEC
'selects decimal variation (ILS-GS modulation).

*RST value Resolution Options SCPI
DECimal Option R&S SMA-K25 Device-specific
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[SOURce:]ILS[:GS|GSLope]:ICAO:CHANnNel <channel>
[SOURce:]ILS:LOCalizer:ICAO:CHANnNel <channel>

The command selects the ICAO channel i.e, the ILS transmitting frequency. The RF-frequency is
set to the value selected here. A variation of the carrier frequency by the rotary knob is performed in
predefined steps according to the standardized ILS transmitting frequencies (see table). The ICAO
channel settings for ILS-GS and ILS-LOC are coupled.

Example: ILS:ICAO:CHAN CH18X

'selects ICAO frequency channel 18X. This channel sets the RF frequency to
334.7 MHz for ILS-GS and 108.1 MHz for ILS-LOC.

*RST value Resolution Options SCPI

18X Option R&S SMA-K25 Device-specific

[SOURce:]ILS[:GS|GSLope]:LLOBe[:FREQuency] 100 to 200 Hz

The command enters the modulation frequency of the antenna lobe arranged at the bottom viewed
from the air plane.
Example: ILS:LLOB 150
'sets the frequency of the antenna lobe at the bottom of the air plane to the
standard value 150 Hz (ILS-GS modulation).

*RST value Resolution Options SCPI

150 Hz 0.5Hz Option R&S SMA-K25 Compliant

[SOURce:]ILS:LOCalizer:LLOBe[:FREQuency] 60 Hzto 120 Hz

The command enters the modulation frequency of the antenna lobe arranged at the left viewed from
the air plane.
Example: ILS:LOC:LLOB 90
'sets the frequency of the antenna lobe to the left of the air plane to the
standard value 90 Hz (ILS-LOC modulation).

*RST value Resolution Options SCPI

90 Hz 0.3 Hz Option R&S SMA-K25 Compliant

[SOURce:]ILS[:GS|GSLope]:MODE NORM | LLOBe | RLOBe

Selects the operating mode for the ILS-GS modulation signal.

Parameters: NORM

ILS-GS modulation is active.
ULOBe

Amplitude modulation of the output signal with the upper lobe (90Hz) signal
component of the ILS-GS signal is active. The modulation depth of the 90Hz
signal results from the settings of commands SOURce: ILS:GS:SDM and
SOURce:ILS:GS:DDM[ : DEPTh] according to (command
SOURce:ILS:GS:DDM:DIR UP):
AM(90Hz) =0.5* (ILS:LOC:SDM+ ILS:LOC:DDM * 100%)

and for SOURce:ILS:GS:DDM:DIR DOWN according to
AM(90Hz) =0.5 * (ILS:GS:SDM- ILS:GS:DDM * 100%)
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LLOBe

Amplitude modulation of the output signal with the lower lobe (150Hz) signal
component of the ILS-GS signal is active. The modulation depth of the 150Hz
signal results from the settings of commands SOURce: ILS:GS:SDM and
SOURce:ILS:GS:DDM[ : DEPTh] according to (command
SOURce:ILS:GS:DDM:DIR UP):

AM(150Hz) =0.5* (ILS:GS:SDM + ILS:GS:DDM * 100%)

and for SOURce:ILS:GS:DDM:DIR DOWN according to
AM(150Hz) = 0.5 * (ILS:GS:SDM - ILS:GS:DDM * 100%)

Example: ILS:MODE ULOB
'Activates amplitude modulation of the output signal with the upper lobe
(90Hz) signal component of the ILS-GS signal.
*RST value Resolution Options SCPI
NORM R&S SMA-K25 Compliant

[SOURce:]ILS:LOCalizer:MODE NORM | LLOBe | RLOBe

Selects the operating mode for the ILS-LOC modulation signal.

Parameters:

Example:

NORM

ILS-LOC modulation is active.

LLOBe

Amplitude modulation of the output signal with the left lobe (90Hz) signal
component of the ILS-LOC signal is active. The modulation depth of the 90Hz
signal results from the settings of commands SOURce: ILS:LOC:SDM and
SOURce:ILS:LOC:DDM[ : DEPTh] according to (command
SOURce:ILS:LOC:DDM:DIR RIGHt):

AM(90Hz) =0.5* (ILS:1L0OC:SDM+ ILS:LOC:DDM * 100%)

and for SOURce:ILS:GS:DDM:DIR LEFT according to
AM(90Hz) = 0.5 * (ILS:LOC:SDM- ILS:LOC:DDM * 100%)

RLOBe

Amplitude modulation of the output signal with the right lobe (150Hz) signal
component of the ILS-LOC signal is active. The modulation depth of the
150Hz signal results from the settings of commands SOURce: ILS: LOC : SDM
and SOURce:ILS:LOC:DDM[ : DEPTh] according to (command
SOURce:ILS:LOC:DDM:DIR RIGHt):

AM(150Hz) =0.5* (ILS:LOC:SDM + ILS:LOC:DDM * 100%)

and for SOURce:ILS:GS:DDM:DIR LEFT according to
AM(150Hz) = 0.5 * (ILS:LOC:SDM- ILS:LOC:DDM * 100%)

ILS:LOC:MODE LLOB

'Activates amplitude modulation of the output signal with the left lobe (90HZz)
signal component of the ILS-LOC signal.

*RST value

Resolution Options SCPI

NORM

R&S SMA-K25 Compliant

1400.0075.32

6.65 E-5



Command Description R&S SMA

[SOURce:]ILS[:GS|GSLope]:PHASe 0 to 120 deg
[SOURce:]ILS:LOCalizer:PHASe 0 to 120 deg

The command enters the phase between the modulation signals of the upper/left and lower/right
antenna lobe. The zero crossing of the lower/right lobe (150Hz) signal serves as a reference. The
angle refers to the period of the signal of the lower/right antenna lobe.

Example: ILS:LOC:PHAS 30DEG

'sets the phase between the modulation signals of the left and right antenna
lobe to 30 degrees (ILS-LOC modulation).

*RST value Resolution Options SCPI

0 deg 0.01 deg Option R&S SMA-K25 Compliant

[SOURce:]ILS[:GS|GSLope]:PRESet
[SOURce:]ILS:LOCalizer:PRESet

The commands activate the ILS-GS /ILS-LOC default setting (see *RST value column of command

descriptions).

This command triggers an event and therefore has no *RST value.

Example: ILS:LOC:PRES
'activates the ILS-LOC default settings for all SOURCe: ILS:LOC:...
commands.

*RST value Resolution Options SCPI

- - Option R&S SMA-K25 Compliant

[SOURCce:]ILS:LOCalizer:RLOBe[:FREQuency] 100 to 200 Hz
The command enters the modulation frequency of the antenna lobe arranged at the right viewed
from the air plane.
Example: ILS:LOC:RLOB 150

'sets the frequency of the antenna lobe at the right of the air plane to the
standard value 150 Hz (ILS-LOC modulation).

*RST value Resolution Options SCPI
150 Hz 0.5Hz Option R&S SMA-K25 Compliant

[SOURce:]ILS[:GS|GSLope]:SDM 0 to 100 PCT
[SOURce:]ILS:LOCalizer:SDM 0 to 100 PCTX

The commands enter the arithmetic sum of the modulation depths of the upper/left lobe (90Hz) and
lower/right lobe (150HZz) ILS-GS/ILS-LOC signal contents. The RMS modulation depth of the sum
signal depends on the phase setting of both modulation tones.

Note:

Commands [SOURce:]JILS[:GS|GSLope]:SODepth and [SOURce:]ILS:LOCalizer:SODepth are
implemented as alias commands.

Example: ILS:SDM 80PCT

'sets a sum of modulation depths of 80 % for the upper lobe (90Hz) and lower
lobe (150Hz) ILS-GS signal.

*RST value Resolution Options SCPI
GS: 80PCT 0.1 PCT Option R&S SMA-K25 Compliant
LOC: 40PCT
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[SOURce:]ILS[:GS|GSLope]:SOURce INT | INT,EXT
[SOURce:]ILSLOCalizer:SOURce INT | INT,EXT

The command selects the modulation source for ILS-GS and ILS-LOC modulation. INT is the
internal modulation source. The external signal is input at the AM EXT connector. The external
signal is added to the internal signal. Switching off the internal source is not possible.

Example: ILS:SOUR INT
'selects the internal modulation source.

*RST value Resolution Options SCPI

INTernal - Option R&S SMA-K25 Compliant

[SOURce:]ILS[:GS|GSLope]:STATe ON | OFF
[SOURce:]ILS:LOCalizer:STATe ON | OFF

The commands activate/deactivate ILS-GS/ILS-LOC modulation.

Note:

Commands [SOURce:JILS:STATe and [SOURce:]JILS: TYPE are implemented for reasons of
compatibilizy to R&S SMT(E) Signal Generator family..

Examples: ILS:STAT ON
'activates ILS-GS modulation.

ILS:LOC:STAT ON
'activates ILS-LOC modulation.

*RST value Resolution Options SCPI
OFF - Option R&S SMA-K25 Compliant

[SOURCce:]ILS[:GS|GSLope]:ULOBe[:FREQuency] 60 to 120 Hz
The command enters the modulation frequency of the antenna lobe arranged at the top viewed from
the air plane.
Example: ILS:ULOB 90

'sets the frequency of the antenna lobe at the top of the air plane to the
standard value 90 Hz (ILS-GS modulation).

*RST value Resolution Options SCPI
90 Hz 0.3 Hz Option R&S SMA-K25 Compliant
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SOURCce:INPut Subsystem

The SOURCce:INPut subsystem contains the commands for configuring the inputs for external
modulation signals.
The instrument trigger setting influences all sweeps and is effective in the List mode (Instrument

Trigger).

Command Parameters Default Remark
unit

[SOURce:]INPut:MODext:IMPedance G50 | HIGH

[SOURce:]INPut:PULM:IMPedance G50 | 1G0

[SOURCce:]INPut: TRIGger:SLOPe POSitive | NEGative

[SOURce:]INPut:MODext:IMPedance HIGH | G50

This command sets the impedance for external feed via the FM/PM EXT input.

Parameters: HIGH
> 100 kohm to ground

G50
50 ohm to ground

Example: INP:MOD:IMP G50
'the FM/PM EXT input is set to 50 ohm to ground.
*RST value Resolution Options SCPI
G50 0.3 Hz R&S SMA-B20/B22 Device-specific

[SOURce:]INPut:PULM:IMPedance G10 | 1G0

The commands set the impedance for external feed via the PULSE EXT input.

Parameters: 1G0
10 kohm to ground

G50
50 ohm to ground

Example: INP:PULM: IMP G50
'the PULSE EXT input is set to 50 ohm to ground.
*RST value Resolution Options SCPI
1G0 - Device-specific

[SOURce:]INPut:TRIGger:SLOPe POSitive | NEGative

The command sets the active slope of an externally applied trigger signal at the INST TRIG inputs
(BNC connector at the rear of the instrument). The setting is effective for both inputs at the same

time.
Example: INP:TRIG:SLOP NEG
'the active slope of the external trigger signal at the INST TRIG inputs is the
falling slope.
*RST value Resolution Options SCPI
POSitive - Device-specific
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SOURce:LFOutput Subsystem

This subsystem contains the commands for setting the LF signal source in CW and Sweep mode as
well as for analog modulations. An LF generator is always available in the instrument. A second LF

generator is optional.

The suffix for LFOutput<[1]|2> denotes the selected LF generator.

The source for the LF-sweep (LF generator 1 or 2) is selected with command

SOURce:LFOutput:SWEep: FREQuency: SOURce.

An LF sweep is set in several steps which are shown in the following example:

1. Set the sweep range.
LFOutput:FREQuency:STARt
LFOutput:FREQuency:STOP

4 kHz
10 kHz

2. Select linear or logarithmic sweep spacing.

LFOutput:SWEep [ :FREQuency] : SPACing LIN

3. Set the step width and dwell time.

LFOutput:SWEep [ :FREQuency] : STEP[:LINear] 100 Hz
LFOutput:SWEep [ : FREQuency] :DWEL1 20 ms
4. Determine the sweep mode.
LFOutput: SWEep:MODE AUTO
5. Determine the trigger.
TRIGger0:SOURce SINGle
6. Activate the sweep.
LEFOutput:FREQuency:MODE SWEep
7. Trigger the sweep (depending on the mode).
LFOutput:SWEep:EXECute
The keyword SOURCce is optional and can be omitted.
Command Parameters Default Remark
unit
[SOURce:]LFOutput <[1]| 2>:FREQuency Min ... max Hz See data
sheet
[SOURCce:]LFOutput:FREQuency:MANual 0.1Hz...1 MHz Hz
[SOURCce:]LFOutput:FREQuency:MODE CW | FIXed | SWEep
[SOURce:]LFOutput:FREQuency:STARt 0.1Hz...1 MHz Hz
[SOURce:]LFOutput:FREQuency:STOP 0.1Hz...1 MHz Hz
[SOURce:]LFOutput <[1]| 2:INTernal:VOLTage OV..4V \Y
[SOURce:]LFOutput:OFFSet oV..4V \Y,
[SOURCce:]LFOutput2:SHAPe SINE | SQUare |
TRIlangle | TRAPeze
[SOURce:]LFOutput2:SHAPe: TRAPeze:FALL us
[SOURce:]LFOutput2:SHAPe: TRAPeze:HIGH us
[SOURce:]LFOutput2:SHAPe: TRAPeze:LOW us
[SOURce:]LFOutput2:SHAPe: TRAPeze:RISE us

[SOURCce:]LFOutput:SOURce

LF1|LF2|LF12]|
NOISe | LF1Noise |
LF2Noise

[SOURce:]LFOutput[:STATEe]

ON | OFF
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Command Parameters Default Remark
unit
[SOURce:]LFOutput:SWEep[:FREQuency]:DWELI 3ms..10s s
[SOURCce:]LFOutput:SWEep[:FREQuency]:EXECute -
[SOURCce:]LFOutput:SWEep[:FREQuency]:MODE AUTO | MANual | STEP
[SOURCce:]LFOutput:SWEep[:FREQuency]:POINts <numeric_value>
[SOURce:]LFOutput:SWEep[:FREQuency]:LFSource LF1|LF2
[SOURce:]LFOutput:SWEep[:FREQuency]:SHAPe SAWTooth | TRlangle
[SOURce:]LFOutput:SWEep[:FREQuency]:SPACing LINear | LOGarithmic
[SOURce:]LFOutput:SWEep[:FREQuency]:STEP[:LINear] 0 ... (STOP - STARY) Hz
[SOURCce:]LFOutput:SWEep[:FREQuency]:STEP:LOGarithmic 0.01...50 PCT PCT
[SOURCce:]LFOutput:VOLTage oV..4V \%

[SOURce:]LFOutput<[1]|2>:FREQuency 0.001V...4V

The command sets the frequency of the LF signal for CW mode (: SOUR:MODE CW mode). The
setting is valid for all analog modulations (AM/FM/PhiM) with internal modulation source and for the

LF Output.

If test signals for avionic systems are generated (VOR/ILS modulation), the frequency is preset and

cannot be set.

In Sweep mode (SOUR:LFO: FREQ:MODE SWE), the frequency is linked to the sweep frequency. "

Example: LFO2:FREQ 5kHz

'sets the frequency of the LF generator 2 signal to 5 kHZ'.

*RST value Resolution Options

Correlation

SCPI

1 kHz 0.1 Hz Option R&S SMA-K24 is required for
selection LFOutput2

LFO:FREQ for LFO: FREQ:MODE SWE
linked to sweep frequency

Compliant

[SOURce:]LFOutput:FREQuency:MANual STARt... STOP

In Sweep mode (SOUR:LFO:FREQ:MODE SWE) the command sets the frequency for the next sweep
step in the Step sweep mode (SOUR: LFO: SWE : MODE MAN). Here only frequency values between
the settings SOUR: LFO: FREQ:STAR and . .. : STOP are permitted. Each sweep step is triggered by

a separate SOUR: LFO: FREQ : MAN command.

Example: LFO:SWE:MODE MAN
'sets the Step sweep mode.

LFO:FREQ:MAN 5 kHz

'sets an LF frequency of 5 kHz for the next step in the Step sweep mode.

LFO:FREQ:MODE SWE

'sets the LF Sweep mode. An LF frequency of 5 kHz is output.

LFO:FREQ:MAN 5.1 kHz

'triggers the next sweep step with a frequency of 5.1 kHz.

*RST value Resolution Options

SCPI

1 kHz 0.1 Hz. -

Compliant
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[SOURce:]LFOutput:FREQuency:MODE CW|FIXed | SWEep

The command sets the instrument LF operating mode and therefore also the commands used to set
the output frequency.

The source for the LF-sweep is selected with command SOUR: LFO: SWEep : FREQuency : SOURce.

Parameters: CW]|FIXed
The instrument operates in fixed-frequency mode. CW and FIXed are
synonyms. The output frequency is set with
[SOURce: ]LFOutput<[1l] |2>:FREQuency.

SWEep
The instrument operates in SWEep mode. The frequency is set using the
commands SOURce: LFOutput : FREQuency: STARt; STOP or MANual.

Example: LFO:FREQ:MODE SWE
'sets the SWEep mode. The settings under
SOURce:LFOutput:FREQuency:STARt; STOP; MANual become
effective.

*RST value Resolution Options SCPI

Ccw - - Compliant

[SOURce:]LFOutput:FREQuency:STARt 0.1 Hz... 1 MHz

This command sets the start frequency for the LF Sweep mode.

Example: RST*
'activates all presettings.

LFO:SWE:MODE AUTO
'sets the AUTO sweep mode, i.e. each trigger triggers a complete sweep.

TRIG:FSW:SOUR SING
'sets the SINGIle trigger mode, i.e. the sweep is triggered by the command
:LFOutput : SWEep:EXECute Or *TRG.

LFO:FREQ:STAR 100 kHz
'sets the start frequency for the LF sweep to 100 kHz.

LFO:FREQ:STOP 200 kHz
'sets the stop frequency of the LF sweep to 200 kHz.

LFO:FREQ:MODE SWE
'sets the LF sweep mode.

LFO:SWE:EXEC
'a one-off LF sweep from 100 kHz to 200 kHz is performed. The linear step
width is 1 kHz with a dwell time of 15 ms (preset values).

*RST value Resolution Options SCPI
1 kHz 0.1 Hz - Compliant
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[SOURce:]LFOutput:FREQuency:STOP 0.1 Hz... 1 MHz

This command sets the stop frequency for the LF sweep.
Example: LFO:FREQ:STOP 200 kHz
'sets the stop frequency for the LF sweep to 200 kHz.

LFO:FREQ:STAR 100 kHz
'sets the start frequency for the LF sweep to 100 kHz.

*RST value Resolution Options SCPI

50 kHz 0.1 Hz - Compliant

[SOURce:]LFOutput<[1]|2>:INTernal:VOLTage 0.001V..4V
The command sets the output voltage for the two LF generators. The sum of the two values must
not exceed the overall output voltage set with command SOURce: LFOutput: VOLTage.

Example: LFO:INT:VOLT 0.5V
'sets the output voltage of the first LF generator to 0.5 volts

*RST value Resolution Options SCPI

05V 0.001V Option R&S SMA-K24 is required for selection LFOutput2 Compliant

[SOURce:]LFOutput:OFFSet -4V...4V

The command sets a DC offset at the LF Output. .

Example: LFO:0FFS 2 V
'sets a DC OFFSet of 2 V

*RST value Resolution Options SCPI

ov 0.001V Compliant

[SOURce:]LFOutput2:SHAPe SINE | SQUare | TRIangle | TRAPeze

The command selects the shape of the second LF generator. In case of selection Trapeze additional
settings concerning the duration of the single trapeze elements can be made.
Example: LFO2:SHAP TRI

'selects a triangular shape for the signal of LF generator 2.

*RST value Resolution Options SCPI

SINE Option R&S SMA-K24 Compliant

[SOURce:]LFOutput2:SHAPe:TRAPeze:FALL 0.2 us ... 2.5 sFALL:FALL

The command selects the fall time for the trapeze shape of the second LF generator.

Example: LFO2:SHAP:TRAP:FALL 13us
'selects a fall time of 13 us for trapeze shape of the signal of LF generator 2.

*RST value Resolution Options SCPI

10us 200 ns Option R&S SMA-K24 Compliant
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[SOURce:]LFOutput2:SHAPe:TRAPeze:HIGH 0.2us...25s

The command selects the elects the high time for the trapeze shape of the second LF generator.
Example: LFO2:SHAP:TRAP:FALL 66us
'selects a high time of 66 us for trapeze shape of the signal of LF generator 2.

*RST value Resolution Options SCPI
10us 200 ns Option R&S SMA-K24 Compliant

SOURce:]JLFOutput2:SHAPe:TRAPeze:LOW 0.2us...25s

The command selects the low time for the trapeze shape of the second LF generator.
Example: LFO2:SHAP:TRAP:LOW 33us
'selects a low time of 33 us for trapeze shape of the signal of LF generator 2.

*RST value Resolution Options SCPI
10us 200 ns Option R&S SMA-K24 Compliant

SOURce:]LFOutput2:SHAPe:TRAPeze:RISE 0.2us...25s

The command selects the rise time for the trapeze shape of the second LF generator.
Example: LFO2:SHAP:TRAP:RISE 13us
'selects a rise time of 13 us for trapeze shape of the signal of LF generator 2.

*RST value Resolution Options SCPI
10us 200 ns Option R&S SMA-K24 Compliant

[SOURce:]LFOutput:SOURce LF1|LF2|LF12 | NOISe | LF1Noise | LF2Noise

The command selects the internal source to be used for the LF Output signal. The available
selection depends on the options fitted

If test signals for avionic systems are generated (VOR/ILS modulation), the sources are preset and
cannot be changed.
Example: LFO:SOUR NOIS

'selects the noise generator as source for the LF output signal'.

*RST value Resolution Options SCPI

LF1 - Option R&S SMA-K24 for selections other than LF1 | Device-specific

[SOURce:]LFOutput[:STATe] ON | OFF

The command activates/deactivates the LF output.

Example: LFO ON
'activates the LF output. The settings under LFO: FREQ and LFO: SWE become
effective.

*RST value Resolution Options SCPI

OFF - - Device-specific

1400.0075.32 6.73 E-5



Command Description R&S SMA

[SOURce:]LFOutput:SWEep[:FREQuency]:DWELI 3 ms...10 s
The command sets the dwell time for each frequency step of the sweep.
Note:

It is recommended to switch off the GUI update for optimum sweep performance especially with
short dwell times (SYSTem:DISPlay:UPDate OFF).

Example: LFO:SWE:DWEL 20 ms
'sets a dwell time of 20 ms.

*RST value Resolution Options SCPI

10 ms 0.1ms - Device-specific

[SOURCce:]LFOutput:SWEep[:FREQuency]:EXECute

The command immediately starts an LF sweep. The command is only valid for sweep mode Single
(SOURce : LFOutput: SWEep: FREQuency:MODE SINGle). The command corresponds to the
manual-control command EXECUTE SINGLE SWEEP.
This command triggers an event and therefore has no *RST value.
Example: LFO:SWE:MODE SING

'sets the single cycle mode of the LF sweep.

LFO:SWE:EXEC
'starts one cycle of the LF sweep.

*RST value Resolution Options SCPI

- - - Device-specific

[SOURCce:]LFOutput:SWEep[:FREQuency]:MODE AUTO | MANual | STEP
The command sets the cycle mode of the LF sweep.

The assignment of the IEC/IEEE-bus commands to the sweep modes is given in the description of
the sweep menus.
Parameters: AUTO

Each trigger triggers exactly one complete sweep.

MANual
The trigger system is not active. Each frequency step of the sweep is triggered
individually, either by varying the Current Frequency value using the rotary
knob under manual control or by means of a : LFOutput : FREQ: MAN
command under remote control. With manual control, the frequency increases
or decreases (depending on the direction of the rotary encoder) by the value
specified under SOUR: LFO: SWE: FREQ: STEP: LIN (linear spacing) or
...:STEP:L0OG (logarithmic spacing). With remote control, the frequency
increases by the value specified under LFO: SWE: FREQ: STEP: LIN | LOG
which each sent : LFO: FREQ:MAN command, irrespective the value entered
there.

STEP
Each trigger triggers one sweep step only. The frequency increases by the
value entered under [SOURce: ] LFOutput: SWEep: STEP.

Example: LFO:SWE:MODE AUTO
'selects auto mode.

*RST value Resolution Options SCPI

AUTO - - Device-specific
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[SOURCce:]LFOutput:SWEep[:FREQuency]:POINts <numeric_value>

The command sets the number of steps in an LF sweep. The command is linked to the command
:LFOutput:SWEep [ : FREQuency] : STEP as follows:

The following applies for linear sweeps and STARt < STOP: POINts = ((STOP-STARt) /
STEP:LIN) + 1

The following applies for logarithmic sweeps and STARt < STOP:
POINts = ((log STOP - log STARt) / log STEP:LOG) + 1

If POINTs changes, the value of STEP is adjusted. The STARt and STOP value is retained.

Two separate POINts values are used for linear or logarithmic sweep spacing
(LFOutput:SWEep [ : FREQuency] : SPACing LIN | LOG). The command is always effective for
the currently set sweep spacing.
Example: LFO:FREQ:STAR
'sets the start frequency to 2 kHz.

LFO:FREQ:STOP
'sets the stop frequency to 20 kHz.

LFO:SWE:SPAC LIN
'sets linear sweep spacing.

LFO:SWE:POIN 11

'sets 11 sweep steps for linear sweep spacing. The sweep step width (STEP)
is automatically set to 2 kHz.

*RST value Resolution Options Correlation SCPI

100 1 - The value of Device-specific
:LFO:SWE: STEP is adjusted | (adapted to instrument
automatically. properties)

[SOURCce:]LFOutput:SWEep[:FREQuency]:LFSource LF1|LF2

The command selects the source for the LFsweep.
Example: LFO:SWE:LFS LF2
'selects LF generator 2 as the LF frequency sweep source

*RST value Resolution Options SCPI
LF1 - Option R&S SMA-K24 Device-specific
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[SOURce:]LFOutput:SWEep[:FREQuency]:SHAPe SAWTooth | TRlangle

The command sets the cycle mode for a sweep sequence (shape).
Parameters: SAWTooth

One sweep runs from start to stop frequency. Each subsequent sweep starts
at the start frequency, i.e. the shape of the sweep sequence resembles a

sawtooth.
TRlangle

One sweep runs from start to stop frequency and back, i.e. the shape of the
sweep resembles a triangle. Each subsequent sweep starts at the start

frequency.

Example: SOUR:LFO:SWE:SHAP TRI
'selects the sweep cycle with alternating ascending and descending sweep
directions.

*RST value Resolution Options SCPI

SAWTooth - Device-specific

[SOURce:]LFOutput:SWEep[:FREQuency]:SPACing LINear | LOGarithmic

The command selects linear or logarithmic sweep spacing.
Example: LFO:SWE:SPAC LIN
'selects linear sweep spacing.

*RST value Resolution Options SCPI
LINear - -

Device-specific

[SOURCce:]LFOutput:SWEep[:FREQuency]:STEP[:LINear] O ... (STOP - STARt)

The command sets the step width for the linear sweep.
This command is linked to the command : LFOutput : SWEep [ : FREQuency] : POINts as follows:
The following applies for STARt < STOP: POINts = (((STOP-STARt) / STEP:LIN) + 1

If STEP: LIN changes, the value of POINTs is adjusted. The STARt and STOP value is retained.
Example: LFO:FREQ:STAR
'sets the start frequency to 2 kHz.

LFO:FREQ: STOP

'sets the stop frequency to 20 kHz.
LFO:SWE:SPAC LIN

'sets linear sweep spacing.

LFO:SWE:STEP 2 kHz

'sets the sweep step width to 2 kHz. The number of sweep steps for linear
sweep spacing (POINts) is automatically set to 11.

*RST value Resolution Options Correlation SCPI
1kHz 0.1 Hz - The value of : LFO: SWE: POIN is Device-specific
adjusted automatically.
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[SOURce:]LFOutput:SWEep[:FREQuency]:STEP:LOGarithmic 0.01 ... 100 PCT

The command specifies the step width factor for logarithmic sweeps. The next frequency value of a
sweep is calculated (for STARt < STOP) using the following formula:

New frequency = Old frequency + STEP: LOG x Old frequency

STEP: LOG therefore gives the fraction of the old frequency. The frequency is increased by this
fraction for the next sweep step. Usually STEP: LOG is given in percent, whereby the suffix PCT must
always be used.

The command is linked to the command : LFOutput: SWEep [ : FREQuency] : POINts as follows:

The following applies for logarithmic sweeps and STARt < STOP:
POINts = ((log STOP - log STARt) / log STEP:LOG) + 1

If STEP: LOG changes, the value of POINTs is adjusted. The STARt and STOP value is retained.
Example: LFO:FREQ:STAR
'sets the start frequency to 1 kHz.

LFO:FREQ:STOP
'sets the stop frequency to 100 kHz.

LFO:SWE:SPAC LOG
'sets logarithmic sweep spacing.

LFO:SWE:STEP:LOG 10PCT
'sets the step width for logarithmic sweep spacing to 10% of the previous
frequency in each instance.

*RST value Resolution | Options Correlation SCPI

1PCT 0.01 PCT - The value of : LFO: SWE : POIN is adjusted | Device-specific
automatically.

[SOURce:]LFOutput:VOLTage 0V..4V

The command sets the output voltage of the LF output.

Example: LFO:VOLT 3 V
'sets the voltage of the LF output to 3 V.

*RST value Resolution Options SCPI
1V 0.001V - Device-specific
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SOURce:LIST Subsystem

This subsystem contains the commands for the List mode of the instrument.
The following settings are required to operate the instrument in List mode:

1. Create a list.
If a list which does not exist is selected with the : LIST : SEL command, an empty list with the name
of the selected list is created.
SOURcel:LIST:SEL "New list"

2. Fill the list with values.
All list components must be of the same length. This does not apply to components of length 1. This
is interpreted as if the component has the same length as the other components and as if all values
are the same as the first value.
SOURcel:LIST:FREQ 100 MHz, 110 MHz, 120 MHz, ...
SOURcel:LIST:POW 2dBm, -1dBm, OdBm, ...

3. Select a list.
If a new empty file has been created with the : LIST: SEL command, this file is selected, otherwise
an existing list must be selected before the List mode is activated.
SOURcel:LIST:SEL "Old list"

4. Set the dwell time.
The dwell time determines the duration of the individual list steps.
SOURcel:LIST:DWEL]l 3ms

5. Set the List mode.
The List mode determines the way in which the list is processed.
In the example the list is processed once only or repeatedly depending on the trigger setting.
SOURcel:LIST:MODE SING

6. Determine the trigger.
In the example each trigger causes the list to be processed once from beginning to end.
SOURce:LIST:TRIGger:SOURce SINGle

7. Activate the List mode.
SOURcel :FREQuency:MODE LIST

8. Trigger the list (depending on the mode).
SOURcel:LIST:TRIGger:EXECute

9. Deactivate the List mode.
SOURcel :FREQuency:MODE CW

Note:
SCPI refers to the individual lists as segments.
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The keyword SOURCce is optional with commands and can be omitted.
Command Parameters Default Remark
unit
[SOURce:]LIST:CATalog? Query only
[SOURce:]LIST:DELete <list name>
[SOURce:]LIST:DELete:ALL
[SOURCce:]LIST:DEXChange:AFILe:CATalog? Query only
[SOURce:]LIST:DEXChange:AFILe:EXTension TXT | CSV
[SOURce:]LIST:DEXChange:AFILe:SELect <ASCI!I file name>
[SOURce:]LIST:DEXChange:AFILe:SEParator:COLumn TABulator | SEMicolon |
COMMa | SPACe
[SOURCce:]LIST:DEXChange:AFILe:SEParator:DECimal DOT | COMMa
[SOURCce:]LIST:DEXChange:EXECute No query
[SOURce:]LIST:DEXChange:MODE IMPort | EXPort
[SOURce:]LIST:DEXChange:SELect <list mode file>
[SOURce:]LIST:DWELI Tms..1s s
[SOURce:]LIST:FREQuency 300kHz..RFmax {, Hz RFmax depending on
300kHz..RF 4} | block data model
[SOURCce:]LIST:FREQuency:POINts? Query only
[SOURCce:]LIST:INDex:STARt 0 ... list length
[SOURce:]LIST:INDex:STOP 0 ... list length
[SOURce:]LIST:LEARN No query
[SOURce:]LIST:MODE AUTO | STEP
[SOURce:]LIST:POWer -145 ...30dBm {, -145 ... dBm
30 dBm} | block data
[SOURce:]LIST:POWer:AMODe NORMal | HPOWer
[SOURce:]LIST:POWer:POINts? Query only
[SOURce:]LIST:RESet No query
[SOURce:]LIST:SELECT <list name>
[SOURce:]LIST:TRIGger:EXECute No query
[SOURCce:]LIST: TRIGger:SOURce AUTO | IMMediate |
SINGIe|BUS | EXTernal |
HOP | DHOP

[SOURce:]LIST:CATalog?

The command requests a list of available lists. The individual lists are separated by commas.

The lists are stored with the fixed file extensions *.Isw in a directory of the user's choice. The
directory applicable to the commands is defined with the command MMEMory:CDIR. A path can
also be specified in command SOUR:LIST:CAT?, in which case the files in the specified directory

are read.

The command is a query command and therefore has no *RST value.

Example: MMEM:CDIR

‘var/lists/listmode’

'selects the directory for the list mode files.

LIST:CAT?

‘queries the available lists.

Response: '1istl,list2"
'the lists 1ist1 and 1ist2 are available.

*RST value Resolution

Options

SCPI

Device-specific
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[SOURce:]LIST:DELete ‘<list file name>'
The command deletes the specified list.

The files are stored with the fixed file extensions *.Isw in a directory of the user's choice. The
directory applicable to the command is defined with the command MMEMory : CDIR. To access the
files in this directory, only the file name has to be given, without the path and the file extension. A
path can also be specified in command : SOUR: LIST:CAT?, in which case the file in the specified
directory is deleted.

*RST does not affect data lists.
Example: MMEM:CDIR ‘Var/lists/listmode’
'selects the directory for the list mode files.

LIST:DEL 'LIST1'
'deletes the list 1ist1

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]LIST:DELete:ALL

The command deletes all lists in the set directory. The List mode must be deactivated beforehand to
ensure that no lists are selected when this command is called (SOUR: FREQ:MODE CW Of SWE).

The files are stored with the fixed file extensions *.Isw in a directory of the user's choice. The
directory applicable to the command is defined with the command MMEMory : CDIR. A path can also
be specified in command SOUR:LIST:CAT?, in which case all list mode files in the specified
directory are deleted.

*RST does not affect data lists.
Example: MMEM:CDIR ‘Var/lists/listmode’
'selects the directory for the list mode files.

FREQ:MODE SWE
'deactivates the List mode for and activates the Sweep mode.

LIST:DEL:ALL
'deletes all list mode files available in the set directory.

*RST value Resolution Options SCPI

- - Device-specific
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Command Description

[SOURce:]LIST:DEXChange:AFlLe:CATalog?

The command requests a list of available ASCII files for export/import of list mode data. The
individual files are separated by commas.

The ASCII files are stored with the fixed file extensions *.txt or *.csv in a directory of the user's
choice. The directory applicable to the commands is defined with the command MMEMory:CDIR. A
path can also be specified in command SOUR:LIST:DEXC:AFIL:CAT?, in which case the files in

the specified directory are read.

The command is a query command and therefore has no *RST value.

Example: MMEM:CDIR ‘var/lists/listmode/import’
'selects the directory for the ASCII files with frequency and level value pairs.
LIST:DEXC:AFIL:EXT TXT
'selects that ASCII files with extension *.txt are listed.
LIST:DEXC:AFIL:CAT?
'queries the available files with extension *.txt.
Response: "1istl,1ist2"
'the ASCII files 1ist1.txt and 11ist2.txt are available.
*RST value Resolution Options SCPI

Device-specific

[SOURce:]LIST:DEXChange:AFILe:EXTension TXT | CSV

The command selects the file extension of the ASCII file to be imported or exported. Selection TXT
(text file) or CSV (Excel file) is available.

Example: MMEM:CDIR ‘var/lists/listmode/import’
'selects the directory for the ASCII files with frequency and level value pairs.
LIST:DEXC:AFIL:EXT TXT
'selects that ASCII files with extension *.txt are listed.
LIST:DEXC:AFIL:CAT?
'‘queries the available files with extension *.txt.
Response: "1istl,1ist2"
'the ASCII files 1ist1.txt and 11st2.txt are available.
*RST value Resolution Options SCPI
TXT - Device-specific
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[SOURce:]LIST:DEXChange:AFILe:SELect <ascii_file_name>
The command selects the ASCII file to be imported or exported.

The ASCII files are stored with the fixed file extensions *.txt or *.csv in a directory of the user's
choice. The directory applicable to the commands is defined with the command MMEMory:CDIR. A
path can also be specified in command SOUR: LIST:DEXC:AFIL:SEL, in which case the files are
stored or loaded in the specified directory.
Example: LIST:DEXC:MODE IMP
'selects that ASCII files with frequency and level value pairs are imported and
transferred into list mode lists.
LIST:DEXC:AFIL:SEL '‘var/rs gen/listmode/import/list.csv'
'selects that ASCII file list.csv is imported.
LIST:DEXC:SEL ' ‘var/rs gen/listmode/import/list imp'
'selects that the ASCII file list.csv is imported into list mode list list_imp.

*RST value Resolution Options SCPI

- - Device-specific

[SOURCce:]LIST:DEXChange:AFILe:SEParator:COLumn TABulator | SEMicolon | COMMa | SPACe

The command selects the separator between the frequency and level column of the ASCII table.
Example: LIST:DEXC:MODE EXP
'selects that the list mode list is exported into an ASCII file.
LIST:DEXC:AFIL:SEL '‘var/rs gen/listmode/import/list.csv'
'selects ASCII file list.csv as destination for the list mode list data.
LIST:DEXC:AFIL:SEP:COL TAB
'the pairs of frequency and level values are separated by a tabulator.
LIST:DEXC:AFIL:SEP:DEC DOT
'selects the decimal separator dot.
LIST:DEXC:SEL '‘var/rs gen/listmode/import/list imp'
'selects that the list mode list list_imp is imported into ASCII file list.csv .

*RST value Resolution Options SCPI

SEMicolon - Device-specific

[SOURce:]LIST:DEXChange:AFlLe:SEParator:DECimal DOT | COMMa

The command the decimal separator used in the ASCII data between "' (decimal point) and '’
(comma) with floating-point numerals.
Example: LIST:DEXC:MODE EXP
'selects that the list mode list is exported into an ASCII file.
LIST:DEXC:AFIL:SEL '‘var/rs gen/listmode/import/list.csv'
'selects ASCII file list.csv as destination for the list mode list data.
LIST:DEXC:AFIL:SEP:COL TAB
'the pairs of frequency and level values are separated by a tabulator.
LIST:DEXC:AFIL:SEP:DEC DOT
'selects the decimal separator dot.
LIST:DEXC:SEL ' ‘var/rs gen/listmode/import/list imp'
'selects that the list mode list list_imp is imported into ASCII file list.csv .

*RST value Resolution Options SCPI

DOT - Device-specific
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[SOURce:]LIST:DEXChange:EXECute

The command starts the export or import of the selected file. When import is selected, the ASCII file

is imported as list mode list. When export is selected, the list mode list is exported into the selected
ASCII file.

The command triggers an event and therefore has no *RST value.

Example: LIST:DEXC:MODE IMP

'selects that ASCII files with frequency and level value pairs are imported and
transferred into list mode lists.

LIST:DEXC:AFIL:SEL '‘var/rs gen/listmode/import/list.csv'
'selects that ASCII file list.csv is imported.

LIST:DEXC:SEL '‘var/rs gen/listmode/import/list imp'
'selects that the ASCII file list.csv is imported into list mode list list_imp.

LIST:DEXC:EXEC
'starts the import of the ASCII file data into the list mode file.

*RST value Resolution Options SCPI

Device-specific

[SOURCce:]LIST:DEXChange:MODE IMPort | EXPort

The command selects if list mode lists should be imported or exported. Depending on the selection
her, the file select command define either the source or the destination for list mode lists and ASCII
files.
Example: LIST:DEXC:MODE IMP
'selects that ASCII files with frequency and level value pairs are imported and
transferred into list mode lists.
LIST:DEXC:AFIL:SEL '‘var/rs gen/listmode/import/list.csv'
'selects that ASCII file list.csv is imported.
LIST:DEXC:SEL '‘var/rs gen/listmode/import/list imp'
'selects that the ASCII file list.csv is imported into list mode list list_imp.

*RST value Resolution Options SCPI

Device-specific

[SOURCce:]LIST:DEXChange:SELect <list_name>
The command selects the list mode list to be imported or exported. .

The list mode files are stored with the fixed file extensions *.Isw in a directory of the user's choice.
The directory applicable to the commands is defined with the command MMEMory: CDIR. A path
can also be specified in command SOUR: LIST:DEXC: SEL, in which case the files are stored or
loaded in the specified directory.
Example: LIST:DEXC:MODE IMP
'selects that ASCII files with frequency and level value pairs are imported and
transferred into list mode lists.
LIST:DEXC:AFIL:SEL '‘var/rs gen/listmode/import/list.csv'
'selects that ASCII file list.csv is imported.
LIST:DEXC:SEL '‘var/rs gen/listmode/import/list imp'
'selects that the ASCII file list.csv is imported into list mode list list_imp.

*RST value Resolution Options SCPI

Device-specific
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[SOURce:]LIST:DWELI 1ms..1s

The command sets the time for which the instrument retains a setting.
Example: LIST:DWEL 15
'each setting in the list is retained for 15 ms.

*RST value Resolution Options SCPI

10 ms - Compliant

[SOURCce:]LIST:FREQuency 300 kHz...RF 2 {, 300 kHz...RF 2} | block data

The command fills the FREQuency part of the selected list with data. The data can be given either
as a list of numbers (list can be of any length and list entries must be separated by commas) or as
binary block data. When block data is transferred, 8 (4) bytes are always interpreted as a floating-
point number with double accuracy (see the command FORMat : DATA).

*RST does not affect data lists.
Example: LIST:SEL ‘var/lists/Listmode/list3'
'selects 1ist3 for editing. List3 is created if it does not yet exist.

SOUR:LIST:FREQ 1.4GHz, 1.3GHz, 1.2GHz,...

'specifies the frequency values in 1ist3. If the list already contains data, it is
overwritten.

*RST value Resolution Options SCPI

- Compliant

[SOURce:]LIST:FREQuency:POINts?

The command queries the length (in points) of the FREQuency component of the selected list.

The command is a query command and therefore has no *RST value.
Example: LIST:SEL ‘var/lists/listmode/list3'
'selects 1ist3 for editing. List3 is created if it does not yet exist.
LIST:FREQ:POIN?
'‘queries the number of frequency values in 1ist3

Response: 327
'list3 has 327 frequency entries.

*RST value

Resolution

Options

SCPI

Compliant
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[SOURce:]LIST:INDex:STARt O ... list length

The command sets the start index of the index range which defines a subgroup of frequency/level
value pairs in the current list. Only the values in the set index range (:LIST:INDex:STARt ...
:LIST:INDex:STOP) are processed in List mode.
Example: LIST:SEL ‘var/lists/listmode/list3'

'selects list3 for use in List mode.

LIST:IND:STAR 25
'sets 25 as start index of the index range.

LIST:IND:STOP 49
'sets 49 as stop index of the index range.

FREQ:MODE LIST

'activates List mode. The frequency/level value pairs from index 25 to index 49
in list3 are processed. All other entries of the list are ignored.

*RST value Resolution Options SCPI
0 -

Device-specific

[SOURce:]LIST:INDex:STOP O ... list length

The command sets the stop index of the index range which defines a subgroup of frequency/level
value pairs in the current list. Only the values in the set index range (:LIST:INDex:STARt ...
:LIST:INDex:STOP) are processed in List mode.
Example: LIST:SEL ‘var/lists/listmode/list3'

'selects list3 for use in List mode.

LIST:IND:STAR 25
'sets 25 as start index of the index range.

LIST:IND:STOP 49
'sets 49 as stop index of the index range.

FREQ:MODE LIST

'activates List mode. The frequency/level value pairs from index 25 to index 49
in list3 are processed. All other entries of the list are ignored.

*RST value Resolution Options SCPI
0 -

Device-specific

[SOURce:]LIST:LEARN

The command learns the selected list, i.e. it determines the hardware setting for the entire list. The
data determined in this way is stored together with the list. When the list is activated for the first time,
these settings are calculated automatically.
The command triggers an event and therefore has no *RST value.
Example: :LIST:SEL 'D:\Lists\Listmode\list3'"

'Selects 1ist3. List3 is created if it does not yet exist.

"LIST:LEAR"
'Starts learning of the hardware setting for 1ist3 and stores the setting.

*RST value

Resolution

Options

SCPI

Device-specific
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[SOURce:]LIST:MODE AUTO | STEP

The command specifies how the list is to be processed (similar to SOURce: SWEep : MODE).
Parameters: AUTO

Each trigger event triggers a complete list cycle. Possible trigger settings for
:LIST:TRIGger:SOURce are AUTO, SINGle and EXT.
STEP

Each trigger event triggers only one step in the list processing cycle. The list is
processed in ascending order. The external trigger has to be used (setting
:LIST:TRIGger:SOURce EXT).

Example: LIST:MODE STEP
'selects step-by-step processing of the list.

*RST value Resolution Options SCPI
AUTO -

Compliant

[SOURce:]LIST:POWer Minimum level ... Maximum level {, Minimum level ... Maximum level} | block
data

The command fills the Level part of the selected list with data. The data can be given either as a list
of numbers (list can be of any length and list entries must be separated by commas) or as binary
block data. When block data is transferred, 8 (4) bytes are always interpreted as a floating-point
number with double accuracy (see the command FORMat : DATA).

*RST does not affect data lists.

Example: LIST:SEL ‘var/lists/listmode/list3"'
'selects list3 for editing. List3 is created if it does not yet exist.
LIST:POW 0dBm, 2dBm, 2dBm, 3dBm, ..

'specifies the level values in list3. The number of level values must correspond
to the number of frequency values. The previous data is overwritten.

*RST value Resolution Options SCPI

Compliant

[SOURce:]LIST:POWer:AMODe NORMal | HPOWer
The command selects the ranges of level settings for the list mode. The level settings are either
performed in the low level or in the high level ranges.
Parameters: NORMal

The level settings are made in the range of the electronically switching
attenuator. The high level ranges are not available.

HPOWer
The level settings are made in the high level range.

Example: "LIST:POW:AMOD HPOW"
'selects the high level ranges for List Mode'.

*RST value Resolution Options SCPI
NORMal -

Device-specific
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[SOURce:]LIST:POWer:POINts?
The command queries the length (in points) of the LEVel part of the selected list.
The command is a query command and therefore has no *RST value.
Example: LIST:SEL ‘var/lists/listmode/list3"
'selects list3 for editing. List3 is created if it does not yet exist.
LIST:POW:POIN?
'‘queries the number of levels in list3

Response: 327
'LIST2 has 327 level entries.

*RST value Resolution Options SCPI

- - Compliant

[SOURCce:]LIST:RESet
The command resets the list to the starting point.
The command triggers an event and therefore has no reset value.

Example: LIST:RES
'resets the list to the starting point.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]LIST:SELect '<list name>'
The command selects the specified list. If a new list is to be created, the name can be entered here.
The list is created if it does not yet exist. The list selected here is available for the further processing
steps (editing) and is used in the instrument when the List mode is activated.
The files are stored with the fixed file extensions *.Isw in a directory of the user's choice. The
directory applicable to the command is defined with the command MMEMory : CDIR. A path can also
be specified in command : SOUR: LIST: SEL in which case the list mode file in the specified
directory is selected.
*RST does not affect data lists.

Example: LIST:SEL ‘var/lists/listmode/list3'
'selects 1ist3 for editing. List3 is created if it does not yet exist.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]LIST:TRIGger:EXECute
The command immediately starts the processing of a list in list mode. It corresponds to the manual-
control command Execute Single. It is only valid for setting : LIST:MODE AUTO.
The command triggers an event and therefore has no reset value.
Example: LIST:MODE STEP
'selects a full-cycle processing of the list.

SOUR:LIST:TRIG:EXEC
'triggers the processing of the selected list.

*RST value Resolution Options SCPI

- - Device-specific
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[SOURCce:]LIST:TRIGger:SOURce AUTO|IMMediate | SINGle | EXTernal BUS | HOP
The command sets the trigger source for the LIST mode.

The names of the parameters correspond to those under sweep mode. SCPI uses other names for
the parameters; these names are also accepted by the instrument. The SCPI names should be used
if compatibility is an important consideration. An overview of the various names is given in the
following table:

R&S name SCPI name Command under manual control

AUTO IMMediate MODE AUTO

SINGle BUS MODE SINGLE or STEP

EXTernal EXTernal MODE EXT TRIG SINGLE

or EXT TRIG STEP

HOP MODE EXT HOP

DHOP MODE EXT HOP DIRECT
Parameters: AUTO

The trigger is free-running, i.e. the trigger condition is fulfilled continuously.
The selected list in List mode is restarted as soon as it is finished.

SINGle
The list is triggered by the IEC/IEEE-bus commands
SOURce:LIST:TRIGger:EXECute. The list is executed once.

EXTernal
The list is triggered externally via the INST TRIG connector. The list is
executed once (setting LIST:MODE AUTO) or step-by-step in ascending order
with each trigger event (setting LIST :MODE STEP).

HOP
Index-by-index cycle. The processed list index is determined by the external
control signals provided via the serial FHOP bus on the AUX I/O interface at
the rear of the instrument. Processing of the frequency and level settings
associated with selected index is triggered externally via the INST TRIG
connector.

DHOP
Index-by-index cycle. The processed list index is determined by the external
control signals provided via the serial FHOP bus on the AUX I/O interface at
the rear of the instrument. Processing of the frequency and level settings
associated with selected index is automatically started at the end of data
transmission.

Example: TRIG:LIST:SOUR EXT
'selects triggering by means of the external trigger. The trigger is input via the
INST TRIG connector.

*RST value Resolution Options SCPI

SINGle - Device-specific
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SOURce:MBEacon Subsystem

The MBEacon subsystem contains the commands for checking the Marker Beacon modulation. The
AM-specific characteristics of the internal modulation source are defined with commands
SOURce:MBEacon:... Characteristics which are valid for all modulations and the LF Output are
configured in the SOURce:LFOutput subsystem. The signal is output at the LF OUT connector.

The keyword SOURCce is optional with commands and can be omitted.

Command Parameters Default unit Remark
[SOURce:]MBEacon:COMid:CODE 'string’ PCT
[SOURce:]MBEacon:COMid:DEPTh 0to 100 PCT
[SOURce:]MBEacon:COMid:FREQuency 0.1 to 20 000 Hz Hz
[SOURce:]MBEacon:COMid[:STATe] ON | OFF

[SOURce:]MBEacon[:MARker]:DEPTh 0 to 100 PCT
[SOURce:]MBEacon[:MARker]:FREQuency 400 Hz | 1300 Hz | 3000 Hz

[SOURce:]MBEacon:PULSe ON | OFF

[SOURce:]MBEacon:PRESet ON | OFF Query only
[SOURce:]MBEacon:STATe ON | OFF

[SOURce:]MBEacon:COMid:CODE 'code'

The command enters the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munic airport). (COM/ID signal). The COM/ID tone is sent according to the
selected code (see table in Chapter 4). If no coding is entered, the COM/ID tone is sent uncoded
(key down).
Examples: MBE:COM:CODE 'MUC'

"select COM/ID code for Munic airport.

*RST value Resolution Options SCPI

Option R&S SMA-K25 Compliant

[SOURce:]MBEacon:COMid:DEPTh 0 to 100 PCT

The command enters the AM modulation depth of thes the additional communication/identification
signal.
Examples: MBE:LOC:COM:FREQ 1020
'sets the frequency of the communication/identification signal to the standard
value of 1020 Hz

*RST value Resolution Options SCPI

5 PCT 0.1 PCT Option R&S SMA-K25 Compliant

[SOURce:]MBEacon:COMid:FREQuency 0.1 to 20 000 Hz

The command sets the frequency of the communication/identification signal.

Examples: MBE:COM:FREQ 1020
'sets the frequency of the communication/identification signal to the standard
value of 1020 Hz.

*RST value Resolution Options SCPI

1020 Hz 0.1 Hz Option R&S SMA-K25 Compliant
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[SOURce:]MBEacon:COMid[:STATe] ON | OFF

The command switches on or off the additional communication/identification signal.

Examples: MBE:COM ON
'activates the COM/ID signal.

*RST value Resolution Options SCPI

OFF - Option R&S SMA-K25 Compliant

[SOURce:]MBEacon[:MARKer]:DEPTh 0 to 100 PCT

The commands enters the modulation depth of the marker signal.

Examples: MBE:DEPT 30PCT
'‘enters a modulation depth of 30 percent for the marker.

*RST value Resolution Options SCPI

95 PCT 0.1 PCT Option R&S SMA-K25 Compliant

[SOURce:]MBEacon[:MARKer]:FREQuency 400Hz | 1300Hz | 3000Hz

The commands enters the modulation frequency of the marker signal.

Examples: MBE:FREQ 400
‘enters a frequency of 400 Hz for the marker.

*RST value Resolution Options SCPI

400 Hz 0.1 Hz Option R&S SMA-K25 Compliant

[SOURce:]MBEacon[:MARKer]:PULSe ON | OFF

The commands activate the pulsed marker.
Parameters: ON

The markers are output with the following on/off ratio:

Outer Marker (400 Hz): 375 ms on, 125 ms off, ...

Middle Marker (1300 Hz) 375 ms on, 125 ms off, 83 ms on, 83 ms off, ...
Inner Marker (3000 Hz) 83 ms on, 83 ms off (6dots/sec)

OFF
The markers are output uncoded (key down).

Example: MBE: PULS
‘activates the pulsed marker

*RST value Resolution Options SCPI

OFF - Option R&S SMA-K25 Compliant
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[SOURce:]MBEacon:PRESet

The commands activate the Marker Beacon default setting (see *RST value column of command
descriptions). The command also sets the RF frquency to 75 MHz.

This command triggers an event and therefore has no *RST value.

Example: ILS:MBE:PRES

'activates the default settings for all SOURCe : MBE :... commands. It sets the RF
frequency to 75 MHz.

*RST value Resolution Options SCPI

- - Option R&S SMA-K25 Compliant

[SOURce:]MBEacon:STATe ON | OFF

The commands activate/deactivate Marker Beacon modulation.
Examples: MBE:STAT ON
'activates Marker Beacon modulation.

*RST value Resolution Options SCPI
OFF - Option R&S SMA-K25 Compliant
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SOURce:MODulation Subsystem

This subsystem contains the command for switching on/off all modulations.

Command

Parameters

Default unit

Remark

[SOURce:]MODulation[:ALL]:STATe

ON | OFF

[SOURce:]MODulation[:ALL]:STATe ON | OFF

The command switches the modulations on and off. A subsequent command
:SOUR:MOD:ALL:STAT ON restores the status that was active before the last switch-off. MOD OFF

is displayed in the info line of the header next to the Level field.

Example: MOD:STAT OFF
'switches off all active modulations
*RST value Resolution Options SCPI
ON - - Device-specific
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SOURCce:NOISe Subsystem

The SOURCce:NOISe subsystem contains the commands for setting the noise modulation signal. The
noise generator is optional
The keyword SOURCce is optional with commands and can be omitted.

Command Parameters Default Remark
unit

[SOURCce:]NOISe:BWIDth 100 kHz ... 10 MHz Hz

[SOURce:]NOISe:BWIDth:STATe ON | OFF

[SOURCce:]NOISe:DISTribution GAUSs | EQUal

[SOURce:]NOISe:LEVel[:ABSolute]? Query only

[SOURce:]NOISe:LEVel:RELative? Query only

[SOURce:]NOISe:BWIDth 100 kHz ... 10 MHz

This command sets the noise level in the system bandwidth for enabled bandwidth limitation.
Distinct bandwidth settings between 10 kHz and 10 MHz in 100 kHz steps (range 100 .. 1 MHz), 1
MHz (range 1 MHz .. 5 MHz) and 5 MHz (5 MHz ... 10 MHz) are possible.
Example: NOIS:BWID:STAT ON

‘enables bandwidth limitation.

NOIS:BWID 1 MHz
'sets a system bandwidth of 1 MHz.

*RST value Resolution Options SCPI
100 kHz 100 kHz R&S SMA-K24 Device-specific

[SOURce:]NOISe:BWIDth:STATe ON | OFF

This command enabled /disables bandwidth limitation of noise.

Example: NOIS:BWID:STAT ON
'‘enables bandwidth limitation.

*RST value Resolution Options SCPI
R&S SMA-K24 Device-specific

[SOURCce:]NOISe:DISTribution GAUSs | EQUal

This command selects the noise power densitiy distribution of the noise.

Example: NOIS:DIST GAUS ON
'selects Gaussian distribution.

*RST value Resolution Options SCPI
GAUSs R&S SMA-K24 Device-specific
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[SOURce:]NOISe:LEVel:RELative?
This command queries the level of the noise signal per Hz in the total bandwidth..

The command is a query command and therefore has no *RST value.

Example: NOIS:LEV?
'queries the noise level

*RST value Resolution Options SCPI

- R&S SMA-K24 Device-specific

[SOURCce:]NOISe:LEVel[:ABSolute]?

This command queries the level of the noise signal in the system bandwidth for enabled bandwidth
limitation.

The command is a query command and therefore has no *RST value.
Example: NOIS:BWID:STAT ON
‘enables bandwidth limitation.

NOIS:BWID 10 MHz
'sets a system bandwidth of 1 MHz.

NOIS:LEV:ABS"
'queries the noise level in the system bandwidth

*RST value Resolution Options SCPI

- R&S SMA-K24 Device-specific
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SOURce:PHASe Subsystem

This subsystem contains the commands for adjusting the phase of the RF output signal relative to a
reference signal of the same frequency.
The keyword SOURCce is optional with commands and can be omitted.

Command Parameters Default unit Remark
[SOURce:]PHASe -359.9 deg ... +359.9 RAD

deg
[SOURce:]PHASe:REFerence No query

[SOURce:]PHASe -359.9 deg ... +359.9 deg

The command specifies the phase variation relative to the current phase. The variation can be
specified in RADians.

Example: PHAS 2DEG
'changes the phase by 2 degrees relative to the current phase.

PHAS:REF
'‘adopts the set phase as the current phase'.

*RST value Resolution Options SCPI

0.0 deg 0.1 deg Compliant

[SOURce:]PHASe:REFerence
The command adopts the phase set with SOURce : PHASe : ADJust as the current phase.

The command triggers an event and therefore has no *RST value and no query form.
Example: PHAS 0.1RAD
‘changes the phase by 0.1 rad relative to the current phase.

PHAS:REF
‘adopts the set phase as the current phase'.

*RST value Resolution Options SCPI

- Compliant

1400.0075.32 6.95 E-5



Command Description R&S SMA

SOURce:PM Subsystem

The PM subsystem contains the commands for checking the phase modulation. The PhiM-specific
characteristics of the internal modulation source are defined with commands
SOURce:PM: INTernal: ... Characteristics which are valid for all modulations and the LF Output are
configured in the SOURce:LFOutput subsystem (e.g. frequency). The external signal is input at the

FM/PM EXT connector.

Command Parameters Default unit Remark
[SOURce:]PM[:DEViation] 0..20 RAD RAD
[SOURce:]PM:EXTernal:COUPIing AC |DC
[SOURce:]PM:EXTernal:DEViation 0...20 RAD RAD
[SOURce:]PM:EXTernal:DIGital:BFORmat BOFFset | DCODe
[SOURce:]PM:INTernal<1|2>:DEViation 0...80 RAD RAD
[SOURce:]PM:INTernal:SOURce LF1|LF2 | LF12 | NOISe |

LF1Noise | LF2Noise
[SOURce:]PM:MODE HBANdwidth | HDEViation |

LNOQise
[SOURce:]PM:SENSitivity? Query only
[SOURce:]PM:SOURce EXT | INT | INT, EXT
[SOURce:]PM:STATe ON | OFF

[SOURce:]PM[:DEViation] 0 ... 20 RAD

The command sets the modulation deviation of the phase modulation in RAD. The maximal
deviation depends on the RF frequency set and the selected modulation mode (see data sheet).

The deviation of the internal source must not exceed the deviation of the external source in case of
modulation source Int+Ext (PM: SOURce INT, EXT).

Example: PM 5E3
'sets the PM modulation deviation to 5 RAD.
*RST value Resolution Options SCPI
1 RAD See data sheet Option R&S SMA-B20 or R&S SMA-B22 Compliant

[SOURce:]PM:EXTernal:COUPIling AC | DC

The command selects the coupling mode for the external modulation input (EXT MOD) in the case

of phase modulation

Note:
Coupling for external feed via input FM/PM EXT can be set independently for modulations FM and
PhiM.
Parameters: AC
The DC voltage component is disconnected from the modulation signal.
DC
The modulation signal is not changed.
Example: PM:EXT:COUP AC
'selects the coupling mode AC for external phase modulation.
*RST value Resolution Options SCPI
AC - Option R&S SMA-B20 or R&S SMA-B22 Compliant
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[SOURce:]PM:EXTernal[:DEViation] 0 ... 20 RAD

The command sets the modulation deviation in case of external phase modulation in RAD. The
maximal deviation depends on the RF frequency set and the selected modulation mode (see data

sheet).
Example: PM 5E3
'sets the PM modulation deviation for external phase modulation of 5 RAD.
*RST value Resolution Options SCPI
1 RAD See data sheet Option R&S SMA-B20 or R&S SMA-B22 Compliant

[SOURce:]PM:EXTernal:DIGital:BFORmat BOFFset | DCODe

The command selects the binary format for external digital phase modulation.
Example: PM:EXT:DIG:BFOR BOFF
'selects binary format binary offset.

*RST value Resolution Options SCPI

BOFF - Option R&S SMA-B20 or R&S SMA-B22 Compliant

[SOURce:]PM:INTernal<[1]|2>:DEViation 0... 80 RAD

The command selects the deviation for the two phase modulation signals. The sum of the two values
must not exceed the overall modulation deviation set with command SOURce: PM: DEViation.

Example: PM:INT1:DEV 20KHZ
'selects a deviation of 10 RAD for LF generator 1.

*RST value Resolution Options SCPI
0.5 RAd - Option R&S SMA-B20 or R&S SMA-B22 Compliant
Option R&S SMA-K24

[SOURce:]PM:INTernal:SOURce LF1|LF2|LF12 | NOISe | LF1Noise | LF2Noise

Selects which internal modulation source is used. The available selection depends on the options
fitted.

Example: PM:INT:SOUR LF2N
'selects LF generator 2 and noise as internal modulation sources

*RST value Resolution Options SCPI
LF1 - Option R&S SMA-B20 or R&S SMA-B22 Compliant
Option R&S SMA-K24 for selections other than LF1

1400.0075.32 6.97 E-5



Command Description R&S SMA

[SOURce:]PM:MODE HBANdwidth | HDEViation | LNOise

The command selects the mode for the phase modulation.

Parameters: HBANdwith
The maximum range for modulation bandwidth is available. However, phase
noise is increased for low frequencies. The range for PhiM deviation is limited.
This mode is recommended for high modulatiuon frequencies.

HDEViation
The maximum range for PhiM deviation is available. Phase noise is improved
for low frequencies. The range for modulation frequency is limited (see data
sheet). This mode is recommended for low modulation frequencies and high
PhiM deviation.

LNOise
Phase modulation with phase noise and spurious characteristics close to CW
mode. The range for modulation bandwidth and PhiM deviation is reduced
(see data sheet).

Example: PM:MODE HDEV
'selects high deviation mode for external phase modulation.

*RST value Resolution Options SCPI

HBANdwidth - Option R&S SMA-B20 or R&S SMA-B22 Compliant

[SOURce:]PM:SENSitivity?

The command queries the input sensitivity of the FM/PM EXT input in RAD/V. The command is only
effective if the external modulation source is selected (SOUR: PM: SOUR EXT). The returned value
depends on the modulation deviation setting (SOUR: PM: DEViation). This value is assigned to the
voltage value for full modulation of the input.

The command is a query command and therefore has no *RST value.

Example: PM:DEV 1
'sets a modulation deviation of 1RAD.

PM: SENS?
'queries the input sensitivity at the EXT MOD input.

Response: 1
'since the voltage value for full modulation is 1V, the resulting sensitivity is
precisely TRAD/V.

*RST value Resolution Options SCPI

- - Option R&S SMA-B20 or R&S SMA-B22 Compliant
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[SOURce:]PM:SOURce EXT | INT | INT,EXT | EDIGital

The command selects the modulation source for phase modulation. INT is the internal modulation
source which is defined with command PM: SOURce: INTernal and configured in the
SOURCce:LFOutput subsystem. The external analog signal is input at the FM/PM EXT connector.
Internal and external modulation source can be selected at the same time. The external digtal signal
is input at the AUX I/O connector (selection EDIGital)."
Example: PM:SOUR INT

'selects the internal modulation source.

PM:INT:SOUR LF2
'selects the LF generator 2 as internal modulation source.

*RST value Resolution Options SCPI

INTernal - Option R&S SMA-B20 or R&S SMA-B22 Compliant

[SOURce:]PM:STATe ON | OFF
The command activates/deactivates phase modulation.

Activation of phase modulation deactivates frequency modulation.
Example: PM:STAT ON
‘activates PM modulation.

*RST value Resolution | Options Correlation SCPI
OFF - Option R&S SMA-B20 or PM:STATe ON deactivates Compliant
R&S SMA-B22 frequency modulation.
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SOURce:POWer Subsystem

This subsystem contains the commands for setting the output level, level control and level correction of
the RF signal. Other units can also be used instead of dBm:

by entering the unit directly after the numerical value (example : POW 0.5V),

by changing the DEFault unit in the UNIT system (see the command UNIT: POWER).

The keyword SOURCce is optional with commands and can be omitted.

Command Parameters Default
. Remark
unit
[SOURce:]POWer:ALC:OMODe SHOLd
[SOURce:]POWer:ALC:SONCe No query
[SOURce:]POWer:ALC[:STATe] ON | OFF | AUTO
[SOURce:]POWer:[LEVEL][:IMMediate][:AMPLitude] <numeric_value> dBm Depending on
model
[SOURce:]POWer:[LEVEL][:IMMediate]:OF FSet -100 ...+100 dB dB Depending on
model
[SOURce:]POWer:[LEVEL][:IMMediate]:RCL INCLIude | EXCLude
[SOURce:]POWer:LIMit[: AMPLitude] <numeric_value> dBm Depending on
model
[SOURce:]POWer:MANual <numeric_value> dBm Depending on
model
[SOURce:]POWer:MODE FIXed|CW | SWEep |
LIST
[SOURce:]POWer:STARt <numeric_value> dBm Depending on
model
[SOURce:]POWer:STOP <numeric_value> dBm Depending on
model
[SOURce:]POWer:STEP[:INCRement] 0..100 dB dB
[SOURce:]POWer:STEP:MODE USER | DECimal

[SOURce:]JPOWer:ALC:OMODe SHOLd
The command sets the level control mode which becomes active when automatic level control is
deactivated (ALC Off).

Parameter: SHOLd
Level control is activated briefly if the level or frequency changes (ALC Off
Sample & Hold).

Example: POW:ALC OFF
'deactivates automatic level control.

POW:ALC:0OMOD SHOL
'level control is briefly activated if the frequency or level changes.

*RST value Resolution Options SCPI
SHOLd Device-specific
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[SOURce:]POWer:ALC:SONCe
The command briefly activates level control for correction purposes.

The command triggers an event and therefore has no *RST value and no query form.

Example: POW:ALC OFF
'deactivates automatic level control.

POW:ALC:SONC
'level control is performed once only.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]POWer:ALC[:STATe] ON | OFF | AUTO

The command activates/deactivates automatic level control.
Parameters: ON
internal level control is permanently activated.

OFF
internal level control is deactivated, Sample & Hold mode is activated.

AUTO
internal level control is activated/deactivated automatically depending on the
operating state.

Example: POW:ALC ON
'activates automatic level control.

*RST value Resolution Options SCPI
AUTO - Compliant

[SOURce:]POWer[:LEVel][:IMMediate][:AMPLitude] Minimum level ... Maximal level

The command sets the RF output level in CW mode. In addition to numerical values, it is also
possible to specify UP and DOWN. The level is then increased or decreased by the value specified
under [SOURce: ] POWer:STEP.

As with the Level value entered in the header, the OFFSet value is also taken into consideration
with this command.

The specified value range is therefore only effective if : SOURce : POWer: OFFSet is setto 0. The
value range for other OFFSet values can be calculated using the following formula:

Minimum level + OFFSet ...Maximum level + OFFSet
The keywords of this command are largely optional. Therefore, both the long and short form of the
command are shown in the example.

Parameters: Minimum level ... Maximum level
The value range for the level setting varies according to the instrument model.
The values are given in the data sheet.

Example: SOUR:POW:LEV:IMM:AMPL 15 or :POW 15
'sets the RF level at output A to 15 dBm.

*RST value Resolution Options SCPI
-30 dBm 0.01dB Compliant
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[SOURce:]POWer[:LEVel][:IMMediate]:OFFSet -100 dB ... +100 dB

Caution:
The level offset is also effective for level sweeps!

The command specifies the constant level offset of a downstream attenuator/amplifier. If a level
offset is entered, the level entered with :POWer no longer corresponds to the RF output level. The
following correlation applies:

: POWer = RF output level + POWer : OFFSet.
Entering a level offset does not change the RF output level, but rather the query value of : POWer.
Only dB is permitted as the unit here. The linear units (V, W, etc.) are not permitted.

The keywords of this command are largely optional. Therefore, both the long and short form of the
command are shown in the example.
Example: SOURce:POWer:LEVel:IMMediate:0FFSet -10

or

POW:OFFS 10
'sets the RF level offset to 10 dB.

*RST value Resolution Options SCPI
0dB 0.01dB Compliant

[SOURce:]POWer[:LEVel][:IMMediate]:RCL INCLude | EXCLude

The command determines whether the current level is retained or whether the stored level setting is
adopted when an instrument configuration is loaded.

*RST does not affect this setting.

Parameters: INCLude
The stored level is also loaded when a stored instrument configuration is
loaded.
EXCLude
The RF level is not loaded when a stored instrument configuration is loaded.
The current level is retained.
Example: POW:RCL INCL
'the stored level is set if the Recall command is called'.

*RST value Resolution Options SCPI

- - Compliant

[SOURce:]IPOWer:LIMit[:AMPLitude] Minimum level .... Maximum level

The command limits the maximum RF output level in CW and SWEEP mode. It does not influence
the LEVEL display or the response to the POW? query command.

Parameters: Minimum level ... Maximum level
The value range for the level setting varies according to the instrument model.
The values are given in the data sheet.

Example: SOURce:POWer:LIMit:AMPLitude 10 or :POW:LIM 10
'limits the RF level to maximum +10 dBm.

*RST value Resolution Options SCPI
+30 dBm 0.01dB Compliant
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[SOURce:]POWer:MANual Minimum level ... Maximum level

In Sweep mode (: SOUR: POW:MODE SWE) the command sets the level for the next sweep step in the
Step sweep mode (: SOUR: SWE : POW:MODE MAN). Here only level values between the settings
[:SOUR] : POW:STAR and . .. :STOP are permitted. Each sweep step is triggered by a separate

: SOUR: POW : MAN command.

As with the Level value entered in the RF Level menu, the OFFSet value is also taken into
consideration with this command.

The specified value range is therefore only effective if : SOURce : POWer: OFFSet is setto 0. The
value range for other OFFset values can be calculated using the following formula:

Minimum level + OFFSet ... Maximum level + OFFSet

Parameters: Minimum level ... Maximum level

The value range for the level setting varies according to the instrument model.
The values are given in the data sheet.c

Example: POW: SWE : MODE MAN
'sets the Step sweep mode.

POW:MAN -5 dBm
'sets an RF level of -5 dBm for the next setting in the Step sweep mode.

POW:MODE SWE
'sets the Level Sweep mode.

POW:MAN -5.5 dBm
'triggers the next sweep step with a level of -5.5 dBm.

*RST value Resolution Options SCPI

-30 dBm 0.01 dBm Compliant

[SOURce:]JPOWer:MODE CW|FIXed | SWEep | LIST

The command sets the instrument operating mode and therefore also the commands used to set the
output level.
Parameters: CWI|FIXed
The instrument operates at a constant level. CW and FIXed are synonyms.
The output level is set with : SOURce : POWer.

SWEep
The instrument operates in SWEep mode. The level is set using the
commands SOURce: POWer:STARt; STOP; MANual.

LIST
The instrument processes a list of frequency and level settings. The List mode
settings are made in the SOURCce:LIST subsystem. The setting
SOURce : POWer :MODE LIST also sets the command
SOURce : FREQuency : MODE automatically to LIST.

Example: POW:MODE SWEep
'sets the SWEep mode. The settings under SOURce : POW: STARt; STOP;
MANual become effective.

*RST value Resolution Options Correlation SCPI
Ccw - POW:MODE LIST sets Compliant
FREQ:MODE LIST
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[SOURce:]IPOWer:STARt Minimum level ... Maximum level

The command sets the RF start level in Sweep mode.

As with the Level value entered in the RF Level menu, the OFFSet value is also taken into
consideration with this command.

The specified value range is therefore only effective if : SOURce : POWer: OFFSet is setto 0. The
value range for other OFFset values can be calculated using the following formula:

Minimum level + OFFSet ...Maximum level + OFFSet

Parameters: Minimum level ... Maximum level

The value range for the level setting varies according to the instrument model.
The values are given in the data sheet.

Example: POW:STAR -20 dBm
'sets the start level for the level sweep to -15 dBm.

*RST value Resolution Options SCPI
-30 dBm 0.01dB Compliant

[SOURce:]POWer:STEP[:INCRement] 0 dB ... 100dB

The command sets the step width for the level setting if UP and DOWN are used as the level values
and variation mode : SOUR: POW: STEP :MODE USER is selected. The command is linked to setting
Variation Step for manual control, i.e. the command also sets the step width of the rotary knob for
Variation Active on.
Example: SOURce: POWer:STEP: INCRement 2 Or POW:STEP 2

'sets the step width for entering the RF level to 2 dB.

*RST value Resolution Options SCPI

1dB 0.01dB Device-specific

[SOURce:]POWer:STEP:MODE USER | DECimal

This command activates (USER) or deactivates (DECimal) the user-defined step width used when
varying the level value with the level values UP/DOWN. The command is linked to setting Variation
Active for manual control, i.e. the command also activates/deactivates the user-defined step width
used when varying the level value with the rotary knob.
Example: POW:STEP 2

'sets the step width for the level setting to 2 dB'.

POW:STEP:MODE USER
'actives this step width for level variation with the rotary knob (manual control)
and with level values UP/DOWN (remote control)'.

*RST value Resolution Options SCPI

DECimal - Device-specific
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[SOURce:]IPOWer:STOP Minimum level ... Maximum level
The command sets the stop level in Sweep mode.

As with the Level value entered in the RF Level menu, the OFFSet value is also taken into
consideration with this command.

The specified value range is therefore only effective if : SOURce : POWer: OFFSet is setto 0. The
value range for other OFFset values can be calculated using the following formula:

Minimum level + OFFSet ...Maximum level + OFFSet

Parameters: Minimum level ... Maximum level
The value range for the level setting varies according to the instrument model.
The values are given in the data sheet.

Example: POW:STOP 3
'sets the stop level for the level sweep to 3 dBm.

*RST value Resolution Options SCPI
-10 dBm 0.01dB Compliant
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SOURce:PULM and PGEN Subsystem

The PULM subsystem contains the commands for checking the pulse modulation. The external signal is
input at the PULSE EXT connector. The connector can be used as trigger input for internal pulse
modulation. The polarity and input impedance of the connector can be selected.

The pulse modulation signal is output at the PULSE VIDEO connector.

The PGEN Subsystem contains the command for activating the pulse generator.

The keyword SOURCce is optional with commands and can be omitted.

Command Parameters Default Remark
unit
[SOURCce:]PGEN:STATe ON | OFF
[SOURce:]PULM:DELay 10ns .. 100s s
[SOURce:]PULM:DOUBIe:DELay 10ns...100s s
[SOURce:]PULM:DOUBIe:STATe ON | OFF
[SOURce:]PULM:DOUBIe:WIDTh 5ns .. 100 s
[SOURce:]PULM:PERiod S5us.. 100s|20ns..100s s
[SOURce:]PULM:POLarity NORMal | INVerted
[SOURCce:]PULM:SOURce INT | EXT
[SOURce:]PULM:STATe ON | OFF
[SOURce:]PULM:TRIGger:EXTernal:IMPedance G10K | G50
[SOURce:]PULM:TRIGger:EXTernal:SLOPe POSitive | NEGative
[SOURce:]PULM:TRIGger:EXTernal:GATE:POLarity NORMal | INVerted
[SOURce:]PULM:TRIGger:MODE AUTO | EXTernal | EGATe
[SOURce:]PULM:WIDTh 20ns .. 100s | 5ns .. 100 s s

[SOURce:]PGEN:STATe ON | OFF

The command activates/deactivates the the signal output at the PULSE/VIDEO connector. The
signal output and the pulse generator are automatically switched on with activation of pulse
modulation if pulse generator is selected as modulation source. The signal output can be switched
off subsequently.
Example: PULM:SOUR INT

selcets the internal pulse generator as source for pulse modulation

PULM: STAT ON
activates pulse modulation. The pulse generator and the output of the signals
at the PULSE VIDEO connector is automatically activated in addition.

PGEN:STAT OFF
'deactivates the output of the pulse signal by the pulse generator at the
PULSE VIDEO connector. The pulse modulation of the RF carrier must be
activated with command SOURce : PULM: STATe.

*RST value Resolution Options SCPI
OFF - Compliant
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[SOURce:]JPULM:DELay 10ns .. 100s
The command sets the pulse delay. The pulse delay determines the time that elapses after a trigger
event before pulse modulation starts. The pulse delay is not effective for double pulse generation.

Example: PULM:DEL 13 us
13 us elapse after a trigger before the first pulse is generated.

*RST value Resolution Options SCPI

20 ns 20 ns Option R&S SMA-K23 Device-specific

[SOURce:]JPULM:DOUBIe:DELay 10ns .. 100s

The command sets the delay from the start of the first pulse to the start of the second pulse.
Example: PULM:DOUB:DEL 22 us
'22 us elapse between the beginning of the first pulse and the beginning of the
second pulse in double-pulse mode.

*RST value Resolution Options SCPI

1ms 20 ns Option R&S SMA-K23 Device-specific

[SOURce:]PULM:DOUBIe:STATe ON | OFF

The command enables/disables double pulse generation. The two pulses are generated in one
pulse period.
Example: PULM:DOUB:STAT ON

'double-pulse mode is enabled.

*RST value Resolution Options SCPI

OFF Option R&S SMA-K23 Device-specific

[SOURce:]PULM:DOUBIe:WIDTh 5ns .. 100s

The command sets the width of the second pulse in case of double pulse generation.

Example: PULM:DOUB:WIDT 33 us
'sets a width of 33 us for the second pulse.

*RST value Resolution Options SCPI

1ms 20 ns Option R&S SMA-K23 Device-specific

[SOURce:]JPULM:PERiod 5us.. 100.s|20ns..100s

The command sets the period of the generated pulse. The period determines the repetition
frequency of the internal signal.
Example: PULM:PER 220 us

'the pulse period is 220 us.

*RST value Resolution Options SCPI

1ms 1us | 20 ns The enhanced features require option R&S SMA-K23 Device-specific
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[SOURce:]PULM:POLarity NORMal | INVerted
The command sets the polarity between modulating and modulated signal. This command is only
effective for an external modulation signal.
Parameters: NORMal
The RF signal is suppressed during the pulse pause.

INVerted
The RF signal is suppressed during the pulse.

Example: PULM: SOUR EXT
'selects the external modulation source.

PULM: POL INV
'selects inverted polarity.

*RST value Resolution Options SCPI

NORMal - Device-specific

[SOURce:]JPULM:SOURce INTernal | EXTernal

The command selects the source for pulse modulation. Pulse"

Parameters: INTernal
Without option R&S SMA-K23:
The internally generated rectangular signal is used for the pulse modulation.
The frequency of the internal signal can be set in the SOURce:LFOutput
subsystem.
With option R&S SMA-K23:
If option R&S SMA-K23 is installed, the characteristics of the generated pulse
can be set in a wide range, and double pulse generation is possible.

EXTernal
The signal applied externally via the PULS EXT connector is used for the
pulse modulation.

Example: PULM:SOUR INT
'selects the internal modulation source.

PULM:STAT ON
‘activates the pulse modulation.

*RST value Resolution Options SCPI

INTernal - Compliant

[SOURce:]PULM:STATe ON | OFF

The command activates/deactivates the pulse modulation.
Example: PULM: STAT ON

‘activates pulse modulation with the modulation source selected under
SOURce : PULM: SOURce.

*RST value Resolution Options SCPI

OFF - Compliant
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[SOURce:]JPULM:TRIGger:EXTernal:IMPedance G50 | G10K
The command selects the impedance for external pulse trigger. The trigger is fed via the PULSE
EXT input
Example: SOUR:PULM: TRIG:EXT:IMP G50
'selects 50 OHM as the trigger impedance for the external pulse trigger.

*RST value Resolution Options SCPI

G10K - Option R&S SMA-K23 Compliant

[SOURce:]JPULM:TRIGger:EXTernal:SLOPe POSitive | NEGative

The command sets the polarity of the active slope of an applied trigger at the PULSE EXT
connector.

Example: PULM:TRIG:EXT:SLOP NEG
'the pulse generator is triggered on the negative slope of the external trigger
signal.
*RST value Resolution Options SCPI
POSitive - Option R&S SMA-K23 Device-specific

[SOURce:]JPULM:TRIGger:EXTernal:GATe:POLarity NORMal | INVerted

Selects the polarity of the Gate signal. The signal is supplied via the PULSE EXT connector.

Example: PULM:TRIG:EXT:GAT:POL NORM
"The pulse signal is generated while the gate signal is high.

*RST value Resolution Options SCPI

NORMal - Option R&S SMA-K23 Device-specific

[SOURce:]JPULM:TRIGger:-MODE AUTO | EXTernal | EGATe

The command selects the trigger mode for pulse modulation.

Parameters: AUTO
The pulse modulation is generated continuously.

EXTernal
The pulse modulation is triggered by an external trigger event. The trigger
signal is supplied via the PULSE EXT connector.

EGATe
The pulse modulation is gated by an external gate signal. The signal is
supplied via the PULSE EXT connector.

Example: PULM:TRIG:MODE EXT
'selects triggering by an external trigger event. The trigger signal is supplied
via the PULSE EXT connector.

*RST value Resolution Options SCPI

AUTO - Option R&S SMA-K23 Compliant
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[SOURce:]JPULM:WIDTh 20ns .. 100s | 5ns ... 100 s

The command sets the width of the generated pulse. The width determines the pulse length. The
pulse width must be at least 20 ns less than the set pulse period.

Example: PULM:WIDT 33 us
'sets a width of 33 us for the pulse.
*RST value Resolution Options SCPI
1ms 20 ns The enhanced features require option R&S SMA-K23 Device-specific
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SOURce:ROSCillator Subsystem

This subsystem contains the commands for setting the external and internal reference frequency.

Note:
The commands of the SOURce:ROSCillator Subsystem are not affected by an instrument reset
(*RST)

Command Parameters Default Remark
unit

[SOURce:]ROSCillator:EXTernal:FREQuency 5MHz | 10 MHz | 13 MHz Hz

[SOURCce:]ROSCillator:EXTernal:SBANdwidth NARRow | WIDE

[SOURCce:]ROSCillator[:INTernal]:ADJust[:STATe] ON | OFF

[SOURCce:]ROSCillator[:INTernal]:ADJust:VALue 0...4095

[SOURce:]ROSCillator:SOURce INTernal | EXTernal

[SOURce:]ROSCillator:EXTernal:FREQuency 5 MHz | 10 MHz | 13 MHz

The command informs the instrument of the frequency of the external reference.
Example: ROSC:SOUR EXT
'selects the external source. The reference must be input at the REF IN input.
ROSC:EXT:FREQ 5 MHz
'informs the instrument that the external reference frequency is 5 MHz.

*RST value Resolution Options SCPI

- - - Compliant

[SOURce:]ROSCillator[:INTernal]:ADJust[:STATe] ON | OFF

The command determines whether the calibrated (OFF) or a user-defined (ON) adjustment value is
used for fine adjustment of the frequency. With STATe ON, the instrument is no longer in the
calibrated state. However, the calibration value is not changed and the instrument resumes the
calibrated state after switching the Adjustment State to Off.
Example: ROSC:SOUR INT
'selects the internal source.
ROSC:ADJ ON
'activates use of a user-defined adjustment value.
ROSC:ADJ:VAL 1400
'sets the adjustment value to 1400.

*RST value Resolution Options SCPI

- - - Device-specific

[SOURce:]ROSCillator[:INTernal]:ADJust:VALue 0 ... 4095

The command specifies the frequency correction value (adjustment value).

Example: ROSC:ADJ:VAL 1400
'sets the adjustment value to 1400.

*RST value Resolution Options SCPI

- 1 Device-specific
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[SOURce:]ROSCillator:EXTernal:SBANdwidth NARRow | WIDe

The command selects the synchronization bandwidth for an external reference signal.
Parameters: NARRow

without R&S SMA-B22

Synchronization bandwidth is approx. 20 Hz.

with R&S SMA-B22

Synchronisation bandwidth is a few Hz. The internal 10-MHz OCXO is
synchronized to the external signal. This setting is recommended if the phase
noise of the external signal is worse than the phase noise of the internal
OCXO.

WIDE
without R&S SMA-B22
Synchronization bandwidth is approx. 750 Hz. This mode is the standard
mode, it is provided for using good reference sources of high spectral purity.

with R&S SMA-B22

This mode is recommended for good reference sources of high spectral purity.
The internal 10-MHz OCXO is bypassed and the external signal synchronizes
a 100-MHz reference oscillator directly. Synchronisation bandwidth is app.
100 Hz.

Example: ROSC:SOUR EXT
'selects the external source.

ROSC:EXT:FREQ 5 MHz
'informs the instrument that the external reference has a frequency of 5 MHz.

ROSC:EXT:SBAN WID
'selects wideband setting for synchronization bandwidth.

*RST value Resolution Options SCPI

- - - Device-specific

[SOURce:]ROSCillator:SOURce INTernal | EXTernal

The command selects between internal and external reference frequency.

Parameters: INTernal
The internal reference oscillator is used. The reference signal is provided at
the REF OUT connector.

EXTernal
An external reference signal is used. It must be input at the REF IN connector
at the rear of the instrument. The instrument is informed of the frequency of
the external reference signal by means of the command
SOURce:ROSCillator:EXTernal : FREQuency.

Example: ROSC:SOUR EXT
'selects the external source.

ROSC:EXT:FREQ 5 MHz
'informs the instrument that the external reference has a frequency of 5 MHz.

*RST value Resolution Options SCPI

- - - Device-specific
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SOURce:SWEep Subsystem

This subsystem contains the commands for checking the RF sweeps, i.e. the sweeps of the RF
generators. Sweeps are always triggered, except for the MANual sweep mode. The frequency sweep is
activated by the command SOURce: FREQuency :MODE SWEep, and the level sweep by the command

SOURce: POWer : MODE SWEep. All sweeps, including the LF sweep, can be set independently of each
other.
The keyword SOURCce is optional with commands and can be omitted.

A sweep is set in several steps which are shown below taking a frequency sweep as an example:

1. Setthe sweep range.
[SOURce: ]FREQuency:CENTer 200 MHz
[SOURce: ]FREQuency:SPAN 300 MHz
2. Select linear or logarithmic spacing.

[SOURce: ]SWEep [ :FREQuency] : SPACing LIN

3. Set the step width and dwell time.
[SOURce: ]SWEep [ :FREQuency] : STEP:LINear 20 MHz
[SOURce: ]SWEep [ :FREQuency] :DWEL1 12 ms
4. Select the trigger mode.
TRIGger:FSWeep:SOURce SINGle
5. Select the sweep mode and activate the sweep.
[SOURce: ] SWEep [ :FREQuency] :MODE AUTO
[SOURce: ]FREQuency:MODE SWEep
6. Trigger the sweep.
[SOURce: ] SWEep [ :FREQuency] :EXECute
Note:
It is recommended to switch off the GUI update for optimum sweep performance especially with
short dwell times (SYSTem:DISPlay:UPDate OFF).
Command Parameters Default Remark
unit
[SOURce:]SWEep[:FREQuency]:DWELI 3ms..10s S
[SOURCce:]SWEep[:FREQuency]:EXECute -
[SOURce:]SWEep[:FREQuency]:MODE AUTO | MANual | STEP
[SOURce:]SWEep[FREQuency]:POINts <numeric_value>
[SOURce:]SWEep[:FREQuency]:SHAPe SAWTooth |TRIangle
[SOURce:]SWEep[:FREQuency]:SPACing LINear | LOGarithmic
[SOURCce:]SWEep[:FREQuency]:STEP[:LINear] 0 ... (STOP - STARY) Hz
[SOURCce:]SWEep[:FREQuency]:STEP:LOGarithmic 0.01 ... 9999 PCT
[SOURce:]SWEep:POWer:AMODe NORMal | HPOWer
[SOURce:]SWEep:POWer:DWELI 3ms...10 s S
[SOURce:]SWEep:POWer:EXECute -
[SOURce:]SWEep:POWer:MODE AUTO | MANual | STEP
[SOURce:]SWEep:POWer:POINts <numeric_value>
[SOURce:]SWEep:POWer:SHAPe SAWTooth |TRlangle
[SOURce:]SWEep:POWer:SPACing:MODE Query only
[SOURCce:]SWEep:POWer:STEP:[:LOGarithmic] 0.1..20dB
[SOURce:]SWEep:RESet[:ALL] No query
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[SOURce:]SWEep[:FREQuency]:DWELI 3 ms...10 s

The command sets the time taken for each frequency step of the sweep.

Note:
It is recommended to switch off the GUI update for optimum sweep performance especially with
short dwell times (SYSTem:DISPlay:UPDate OFF).

The keyword [ : FREQuency] can be omitted (see example). The command is then SCPI-compliant.

Example: SWE:DWEL 12 ms
'sets a dwell time of 12 ms for a frequency sweep.

*RST value Resolution Options SCPI

10 ms 0.1ms Device-specific

[SOURce:]SWEep[:FREQuency]:EXECute

The command triggers a sweep. The command is only valid for sweep mode Single
(SOURce: SWEep: FREQuency:MODE SINGle). The command corresponds to the manual-control
command EXECUTE SINGLE SWEEP.
The command triggers an event and therefore has no query form and no *RST value.
Example: SWE: FREQ:MODE SING

'sets the single cycle mode of the frequency sweep.

SWE: FREQ:EXEC
'triggers a single frequency sweep.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]SWEep[:FREQuency]:MODE AUTO | MANual | STEP

The command sets the sweep mode.
The keyword [ : FREQuency] can be omitted (see example). The command is then SCPI-compliant.

Parameters: AUTO
Each trigger triggers exactly one complete sweep.
MANual
The trigger system is not active. Each frequency step of the sweep is triggered
individually, either by varying the Current Frequency value using the rotary
knob under manual control or by means of a FREQ : MAN command under
remote control. With manual control, the frequency increases or decreases
(depending on the direction of the rotary encoder) by the value specified under
SOUR:SWE: FREQ:STEP:LIN (linear spacing)or ...:STEP:LOG (logarithmic
spacing). With remote control, the frequency increases by the value specified
under SWEep: FREQ:STEP: LIN | LOG which each sent : FREQ:MAN
command, irrespective the value entered there.
STEP
Each external trigger triggers one sweep step only (Mode Extern Step). The
frequency increases by the value entered under SOUR: SWE: FREQ: STEP: LIN
(linear spacing) or ...:STEP:L0G (logarithmic spacing).
Example: SWE : MODE AUTO
'selects auto mode for a frequency sweep.

*RST value Resolution Options SCPI

AUTO - Device-specific
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[SOURce:]SWEep[:FREQuency]:POINts <numeric_value>

The command sets the number of steps in an RF sweep. The command is linked to the command
:SWEep [ : FREQuency] : STEP as follows:

The following applies for linear sweeps: POINts = (SPAN / STEP:LIN) + 1
The following applies for logarithmic sweeps and STARt < STOP:
POINts = ((log STOP - log STARt) / log STEP:LOG) + 1

If POINTs changes, the value of STEP is adjusted. The STARt and STOP value is retained.

Two separate POINts values are used for linear or logarithmic sweep spacing
(:SWEep [ :FREQuency] : SPACing LIN | LOG). The command is always effective for the
currently set sweep spacing.
Example: FREQ:STAR
'sets the start frequency to 100 MHz.
FREQ: STOP
'sets the stop frequency to 500 MHz.
SWE:SPAC LIN
'sets linear sweep spacing.
SWE:POIN 401
'sets 401 sweep steps for linear sweep spacing. The sweep step width (STEP)
is automatically set to 1 MHz.

*RST value Resolution Options Correlation SCPI
- The value of : SWE: STEP is adjusted Device-specific (adapted to
automatically. instrument properties)

[SOURce:]SWEep[:FREQuency]:SHAPe SAWTooth | TRIangle

The command sets the cycle mode for a sweep sequence (shape).

Parameters: SAWTooth
One sweep runs from start to stop frequency. Each subsequent sweep starts
at the start frequency, i.e. the shape of the sweep sequence resembles a
sawtooth.

TRlangle

One sweep runs from start to stop frequency and back,i.e. the shape of the
sweep resembles a triangle. Each subsequent sweep starts at the start
frequency.

Example: SOUR: SWE: SHAP TRI
'selects the sweep cycle with alternating sweep directions.

*RST value Resolution Options SCPI

SAWTooth - Device-specific

[SOURce:]SWEep[:FREQuency]:SPACing LINear | LOGarithmic
The command selects linear or logarithmic sweep spacing.

The keyword [ : FREQuency] can be omitted (see example). The command is then SCPI-compliant.

Example: SWE:SPAC LIN
'selects linear sweep spacing for a frequency sweep.

*RST value Resolution Options SCPI

LIN - Device-specific
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[SOURce:]SWEep[:FREQuency]:STEP[:LINear] 0 ... (STOP - STARt)
The command sets the step width for linear sweeps.
This command is linked to the command : SWEep [ : FREQuency] : POINts as follows:

POINts = (SPAN / STEP:LIN) + 1
If STEP: LIN changes, the value of POINTs is adjusted. The STARt and STOP value is retained.

The keywords [ : FREQuency] and [:LINear] can be omitted (see example). The command is
then SCPI-compliant.
Example: FREQ:STAR
'sets the start frequency to 100 MHz.
FREQ: STOP
'sets the stop frequency to 500 MHz.
SWE:SPAC LIN
'sets linear sweep spacing.
SWE:STEP 2 MHz
'sets the step width for linear sweep spacing to 2 MHz (RF sweep). The
number of sweep steps for linear sweep spacing (POINts) is automatically set

to 201.
*RST value Resolution Options Correlation SCPI
1 MHz 0.1 Hz. The value of : SWE: POINts is Device-specific
adjusted automatically.

[SOURce:]SWEep[:FREQuency]:STEP:LOGarithmic 0.01 ... 9999 PCT

The command specifies the step width factor for logarithmic sweeps. The next frequency value of a
sweep is calculated (for STARt < STOP) using the following formula:

New frequency = Old frequency + STEP: LOG x Old frequency

STEP : LOG therefore gives the fraction of the old frequency. The frequency is increased by this
fraction for the next sweep step. Usually STEP: LOG is given in percent, whereby the suffix PCT must
always be used.

The command is linked to the command : SWEep [ : FREQuency] : POINts for STARt < STOP as
follows:

POINts = ((log STOP - log STARt) / log STEP:LOG) + 1

If STEP: LOG changes, the value of POINTs is adjusted. The STARt and STOP value is retained.

Example: FREQ:STAR
'sets the start frequency to 100 MHz.

FREQ:STOP
'sets the stop frequency to 500 MHz.

SWE : SPAC LOG
'sets logarithmic sweep spacing.

SWE:STEP:LOG 10PCT
'sets the step width for logarithmic sweep spacing to 10% of the previous
frequency in each instance (for a frequency sweep).

*RST value Resolution Options Correlation SCPI

1PCT 0.01 PCT The value of : SWE: POIN is adjusted automatically. Device-specific
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[SOURce:]SWEep:POWer:DWELI 3 ms...10 s

The command sets the time taken for each level step of the sweep.

Note:

It is recommended to switch off the GUI update for optimum sweep performance especially with
short dwell times (SYSTem:DISPlay:UPDate OFF).

Example: SWE: POW:DWEL 12 m
'sets a dwell time of 12 ms for a level sweep.
*RST value Resolution Options SCPI
10 ms 0.1 ms Device-specific

[SOURce:]SWEep:POWer:EXECute

The command triggers a sweep.The command is only valid for sweep mode Single

(SOURce : SWEep: POWer : MODE SINGle). The command corresponds to the manual-control
command EXECUTE SINGLE SWEEP.

The command triggers an event and therefore has no query form and no *RST value.
Example: SWE : POW:MODE SING
'sets the single cycle mode of the level sweep.

SWE : POW: EXEC
'triggers a level sweep.

*RST value Resolution Options SCPI

- Device-specific

[SOURce:]SWEep:POWer:AMODe NORMal | HPOWer
The command selects the ranges of level settings for the list mode. The level settings are either
performed in the low level or in the high level ranges.
Parameters: NORMal
The level settings are made in the range of the electronically switching
attenuator. The high level ranges are not available.

HPOWer
The level settings are made in high level range.

Example: "SWE : POW: AMOD HPOW"
'selects the high level ranges for level sweep.

*RST value Resolution Options SCPI
NORMal -

Device-specific
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[SOURce:]SWEep:POWer:MODE AUTO | MANual | STEP

The command sets the cycle mode of the level sweep.
Parameters: AUTO
Each trigger triggers exactly one complete sweep.

MANual
The trigger system is not active. Each level step of the sweep is triggered
individually, either by varying the Current Level value using the rotary knob
under manual control or by means of a POW: MAN command under remote
control. With manual control, the level increases or decreases (depending on
the direction of the rotary encoder) by the value specified under
SOUR: SWE : POW: STEP. With remote control, the level increases by the value
specified under SWEep : POW: STEP which each sent : POW: MAN command,
irrespective the value entered there.

STEP
Each external trigger triggers one sweep step only (Mode Extern Step). The
level increases by the value entered under : SWEep: POWer: STEP.

Example: SWE : POW:MODE AUTO
'selects Mode Auto for a level sweep.

*RST value Resolution Options SCPI
AUTO - Device-specific

[SOURce:]SWEep:POWer:POINts <numeric_value>

The command sets the number of steps in a level sweep. The command is linked to the command
:SWEep: POWer: STEP as follows:

POINts = ((STOP - STARt) / STEP:LOG) + 1

If POINTs changes, the value of STEP is adjusted. The STARt and STOP value is retained.

Example: POW:STAR - 30 dBm
'sets the start frequency to -30 dBm.

POW:STOP - 10 dBm
'sets the stop frequency to -10 dBm.

SWE : POW: POIN 20
'sets 20 sweep steps. The sweep step width (STEP) is automatically set to 1

dB.’
*RST value Resolution Options Correlation SCPI
20 dB - The value of : SWE: POW: STEP is Device-specific
adjusted automatically. (adapted to instrument properties)
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[SOURce:]SWEep:POWer:SHAPe SAWTooth | TRlangle

The command sets the cycle mode for a sweep sequence (shape).

Parameters: SAWTooth
One sweep runs from the start level to the stop level. The subsequent sweep
starts at the start level again, i.e. the shape of sweep sequence resembles a
sawtooth.

TRlangle
One sweep runs from start to stop level and back, i.e. the shape of the sweep
resembles a triangle.Each subsequent sweep starts at the start level again.

Example: SOUR: SWE : POW: SHAP TRI
'selects the sweep cycle with alternating ascending and descending sweep
directions.
*RST value Resolution Options SCPI
SAWTooth - Device-specific

[SOURce:]SWEep:POWer:SPACing:MODE?
The command queries the sweep spacing. The sweep spacing for level sweeps is always linear.

This command is a query command and has no *RST value.
Example: SWE : POW: SPAC : MODE ?
'queries the sweep spacing for a level sweep.

Result: LIN
'linear spacing.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]ISWEep:POWer:STEP[:LOGarithmic] 0.01 ... 165 dB

The command sets the step width factor for logarithmic sweeps. The next level value of a sweep is
calculated (for STARt < STOP) using the following formula:

New level = Old level + STEP: LOG x Old level

STEP: LOG therefore gives the fraction of the old level. The level is increased by this fraction for the
next sweep step. Usually STEP: LOG is given in decibels, whereby the suffix dB must always be
used.

The command is linked to the command : SWEep: POWer: POINts for STARt < STOP as follows:
POINts = ((STOP - STARt) / STEP:LOG) + 1

If STEP: LOG changes, the value of POINTs is adjusted. The STARt and STOP value is retained.

Example: SWE: POW: STEP 10dB
'sets the step width for logarithmic sweep spacing to 10 dB of the previous
level in each instance (for a level sweep).

*RST value Resolution Options SCPI
1dB 0.01dB Device-specific
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[SOURce:]SWEep:RESet[:ALL]
The command resets all active sweeps to the starting point.

The command triggers an event and therefore has no reset value.

Example: SWE :RES
'resets all active sweeps to the starting point.

*RST value Resolution Options SCPI

- - Device-specific
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Command Description

SOURCce:VOR Subsystem

The VOR subsystem contains the commands for checking the VOR modulation. The AM-specific
characteristics of the internal modulation source are defined with commands SOURce:VOR....
Characteristics which are valid for all modulations and the LF Output are configured in the

SOURce:LFOutput subsystem. The external signal is input at the AM EXT connector.

The keyword SOURCce is optional with commands and can be omitted.

Command Parameters Default unit Remark
[SOURCce:]VOR:[BANGIe] 0 to 360 deg RAD
[SOURce:]VOR:[BANGIe]:DIRection FROM | TO
[SOURce:]VOR:COMid:CODE "string"
[SOURce:]VOR:COMid:DEPTh 0to 100 PCT
[SOURce:]VOR:COMid:FREQuency 0.1 to 20 000 Hz Hz
[SOURCce:]VOR:COMid[:STATe] ON | OFF
[SOURce:]VOR:MODE NORM | VAR | SUBCarrier |

FMSubcarrier
[SOURce:]VOR:PRESet No query
[SOURce:]VOR:REFerence[:DEViation] 0 to 960 Hz Hz
[SOURCce:]VOR:SOURce EXT | INT, EXT
[SOURce:]VOR:STATe ON | OFF
[SOURCce:]VOR:SUBCarrier:DEPTh 0to 100 PCT
[SOURCce:]VOR:SUBCarrier[:FREQuency] 5000 to 15 000 Hz Hz
[SOURCce:]VOR:VAR[:DEPTh] 0to 100 PCT
[SOURce:]VOR:VAR:FREQuency 20 to 60 Hz HZ

[SOURce:]VOR[:BANGIe] 0 to 360 DEG

The command sets the Bearing ANGle between the VAR signal and the reference signal. The

orientation of the angle depends on the setting under SOURce : VOR:BANGle:DIRection

Examples: VOR 20DEG
'sets a phase angle of 20 degrees between the variable signal and the
reference signal

*RST value Resolution Options SCPI

0 deg 0.01 deg Option R&S SMA-K25 Compliant

[SOURce:]VOR[:BANGIe]:DIRection FROM | TO

The command enters the he reference position of the phase information.

Parameters: FROM
The bearing angle is measured between the geographic north and the
connection line from beacon to airplane.

TO

The bearing angle is measured between the geographic north and the
connection line from airplane to beacon.

Examples: VOR:DIR FROM
'selects the beacon as a reference position. The angle corresponds to the
angle between the geographic north and the connection line from beacon to
airplane.

*RST value Resolution Options SCPI

FROM - Option R&S SMA-K25 Compliant
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[SOURce:]VOR:COMid:DEPTh 0to 100 PCT

The command enters the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munic airport). (COM/ID signal). The COM/ID tone is sent according to the
selected code (see table in Chapter 4). If no coding is entered, the COM/ID tone is sent uncoded
(key down).
Examples: VOR:COM:CODE 'MUC'

"select COM/ID code for Munic airport.

*RST value Resolution Options SCPI
Option R&S SMA-K25 Compliant

[SOURce:]VOR:COMid:DEPTh 0 to 100 PCT

The command sets the depth of the communication/identification signal.
Examples: VOR:COM:DEPT 10

'sets the depth of the communication/identification signal to the standard value
of 10 percent.

*RST value Resolution Options SCPI
10 PCT 0.1 PCT Option R&S SMA-K25 Compliant

[SOURce:]JVOR:COMid:FREQuency 0.1 to 20 000 Hz

The command sets the frequency of the communication/identification signal.
Examples: VOR:COM:FREQ 1020

'sets the frequency of the communication/identification signal to the standard
value of 1020 Hz.

*RST value Resolution Options SCPI
1020 Hz 0.1 Hz Option R&S SMA-K25 Compliant

[SOURce:]VOR:COMid[:STATe] ON | OFF

The command switches on or off the additional communication/identification signal.
Examples: VOR:COM: STAT ON
'activates the COM/ID signal.

*RST value Resolution Options SCPI
OFF - Option R&S SMA-K25 Compliant

1400.0075.32 6.122 E-5



R&S SMA Command Description

[SOURce:]JVOR:MODE NORM | VAR | SUBCarrier | FMSubcarrier

Selects the operating mode for the VOR modulation signal.
Parameters: NORM
VOR modulation is active.

VAR
Amplitude modulation of the output signal with the variable signal component
(30Hz signal content) of the VOR signal. The modulation depth of the 30 Hz
signal corresponds to the value set with command SOURce : VOR: VAR : DEPTh

SUBCarrier

Amplitude modulation of the output signal with the unmodulated FM carrier
(9960Hz) of the VOR signal. The modulation depth corresponds to the value
set with command SOURce : VOR:SUBCarrier:DEPTh.

FMSubcarrier

Amplitude modulation of the output signal with the frequency-modulated FM
carrier (9960Hz) of the VOR signal. The frequency deviation corresponds to
the value set with command SOURce:VOR:REFerence:DEViation, the
modulation depth corresponds to the value set with command
SOURce:VOR:SUBCarrier:DEPTh.

Example: VOR:MODE VAR

'Activates amplitude modulation of the output signal with the upper lobe
(90Hz) signal component of the VOR signal.

*RST value Resolution Options SCPI

NORM R&S SMA-K25 Compliant

[SOURce:]VOR:PRESet

The commands activate the VOR defaultsetting (see *RST value column of command descriptions).

This command triggers an event and therefore has no *RST value.
Example: VOR: PRES

'activates the VOR default settings for all SOURce : VOR:... commands.

*RST value Resolution Options SCPI

- - Option R&S SMA-K25 Compliant

[SOURce:]JVOR:REFerence[:DEViation] 0 to 960 Hz

The command sets the frequency deviation of the reference signal on the FM carrier.
Example: VOR:REF 480

'sets the frequency deviation of the reference signal on the FM carrier to 480

Hz.
*RST value Resolution Options SCPI
480 Hz 1Hz R&S SMA-K25 Compliant
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[SOURce:]JVOR:SOURce INT | INT,EXT

The command selects the modulation source for VOR modulation. INT is the internal modulation
source. The external signal is input at the AM EXT connector. The external signal is added to the
internal signal. Switching off the internal source is not possible.

Example: VOR:SOUR INT
'selects the internal modulation source.

*RST value Resolution Options SCPI

INTernal - Option R&S SMA-K25 Compliant

[SOURce:]VOR:STATe ON | OFF

The commands activate/deactivate VOR modulation.
Examples: VOR:STAT ON
'activates VOR modulation.

*RST value Resolution Options SCPI
OFF - Option R&S SMA-K25 Compliant

[SOURce:]JVOR:SUBCarrier:DEPTh 0to 100 PCT

The commands enters the AM modulation depth of the FM carrier.
Examples: VOR:SUBC:DEPT 30PCT
‘enters a modulation depth of 30 percent for the subcarrier.

*RST value Resolution Options SCPI
30 PCT 0.1 PCT Option R&S SMA-K25 Compliant

[SOURce:]VOR:SUBCarrier[:FREQuency] 5000 to 15000 Hz

The commands enters the frequency of the FM carrier.
Examples: VOR:SUBC 9960
‘enters the standard frequency of 9960 Hz for the FM subcarrier.

*RST value Resolution Options SCPI
9960 Hz 10 Hz Option R&S SMA-K25 Compliant

[SOURce:]JVOR:VAR[:DEPTh] 0 to 100 PCT

The commands enters the AM modulation depth of the 30Hz variable signal.
Examples: VOR:VAR 30PCT
'enters a modulation depth of 30 percent for the variable signal.

*RST value Resolution Options SCPI
30 PCT 0.1 PCT Option R&S SMA-K25 Compliant
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Command Description

[SOURce:]VOR:VAR:FREQuency 20 to 60 Hz

The commands enters the frequency of the variable and the reference signal. . As the two signals

must have the same frequency, the setting is valid for both signals.

Examples: VOR:VAR:FREQ 30
'enters a frequency of 30 Hz for the variable and reference signal.
*RST value Resolution Options SCPI
30 Hz 0.1 Hz Option R&S SMA-K25 Compliant
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STATus Subsystem

This system contains the commands for the status reporting system. *RST has no effect on the status
registers.

Queries return the current value of the respective register, which permits a check of the device status. A
decimal value between 0 and 32767 (=2'°-1) is returned.

The configuration commands set the respective register thus determining which status changes of the
R&S Signal Generator causes the status registers to be changed. A decimal value between 0 and
32767 (=27M5-1) is set.

Command Parameters Default Remark
unit

STATus:OPERation:CONDition? Query only

STATus:OPERation:ENABIle 0...32767

STATus:OPERation[:EVENt]? Query only

STATus:OPERation:NTRansition 0...32767

STATus:OPERation:PTRansition 0...32767

STATus:PRESet No query

STATus:QUEStionable:CONDition? Query only

STATus:QUEStionable:ENABIle 0...32767

STATus:QUEStionable[:EVEN{]? Query only

STATus:QUEStionable:NTRansition 0...32767

STATus:QUEStionable:PTRansition 0...32767

STATus:QUEue[:NEXT]? Query only

STATus:OPERation:EVENt?

The command queries the content of the EVENT part of the STATus:OPERation register. This part
contains information on the actions performed in the instrument since the last readout. The content
of the EVEN!H part is deleted after being read out.
Example: STAT:OPER:EVEN?

'queries the STATus:OPERation:EVENTt register.

*RST value Resolution Options SCPI

- - Compliant

STATus:OPERation:CONDition?

The command queries the content of the CONDition part of the STATus:OPERation register. This
part contains information on the action currently being performed in the instrument. The content is
not deleted after being read out since it indicates the current hardware status.
Example: STAT :OPER:COND?

'queries the Status:Operation:Condition register.

*RST value Resolution Options SCPI

- - Compliant
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STATus:OPERation:PTRansition

The command sets the bits of the PTRansition part of the STATus:OPERation register. If a bit is set,
a transition from 0 to 1 in the condition part causes an entry to be made in the EVENTt part of the
register. A new event in the hardware is thus registered, e.g. the start of an adjustment.

Example: STAT:0PER:PTR 32767

'all transitions from 0 to 1 in the condition part of the Status:Operation register
cause an entry to be made in the EVEN part.

*RST value

Resolution

Options

SCPI

Compliant

STATus:OPERation:NTRansition

The command sets the bits of the NTRansition part of the STATus:OPERation register. If a bit is set,
a transition from 1 to 0 in the condition part causes an entry to be made in the EVENTt part of the
register. The disappearance of an event in the hardware is thus registered, e.g. the end of an

adjustment.

Example: STAT:OPER:NTR O
'a transition from 1 to 0 in the condition part of the Status:Operation register
does not cause an entry to be made in the EVEN part.

*RST value Resolution Options SCPI

- - Compliant

STATus:OPERation:ENABIe

The command sets the bits of the ENABIle part of the STATus:OPERation register. This setting
determines which events of the Status-Event part are forwarded to the sum bit in the status byte.

These events can be used for a service request.

Example: STAT:OPER:ENAB 32767
'all events are forwarded to the sum bit of the status byte.
*RST value Resolution Options SCPI
- - Compliant

STATus:PRESet

The command resets the status registers. All PTRansition parts are set to FFFFh (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 0 in
a CONDition bit is not detected. The ENABIe parts of STATus:OPERation and
STATus:QUEStionable are set to 0, i.e. all events in these registers are not passed on.

The command triggers an event and therefore has no query form and no *RST value.
Example: STAT:PRES
'resets the status registers.

*RST value

Resolution

Options

SCPI

Compliant
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STATus:QUEStionable:EVENt?

The command queries the content of the EVENTt part of the STATus:QUEStionable register. This
part contains information on the actions performed in the instrument since the last readout. The

content of the EVENH part is deleted after being read out.

Example: STAT:OPER:EVEN?
'queries the Status:Questionable:Event register.
*RST value Resolution Options SCPI
- - Compliant

STATus:QUEStionable:CONDition?

The command queries the content of the CONDition part of the STATus:QUEStionable register. This
part contains information on the action currently being performed in the instrument. The content is
not deleted after being read out since it indicates the current hardware status.

Example: STAT :OPER:COND?
'queries the Status:Questionable:Condition register.

*RST value

Resolution

Options

SCPI

Compliant

STATus:QUEStionable:PTRansition

The command sets the bits of the PTRansition part of the STATus:QUEStionable register. If a bit is
set, a transition from 0 to 1 in the condition part causes an entry to be made in the EVENt part of the

register.

Example: STAT:0OPER:PTR 32767
'all transitions from 0 to 1 in the condition part of the Status:Questionable
register cause an entry to be made in the EVEN part.

*RST value Resolution Options SCPI

- - Compliant

STATus:QUEStionable:NTRansition

The command sets the bits of the NTRansition part of the STATus:QUEStionable register. If a bit is
set, a transition from 1 to 0 in the condition part causes an entry to be made in the EVENt part of the

register.
Example: STAT:OPER:NTR O
'a transition from 1 to 0 in the condition part of the Status:Questionable
register does not cause an entry to be made in the EVENT part.
*RST value Resolution Options SCPI
- - Compliant
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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 Status-Event part are enabled for the sum bit in the status byte.
These events can be used for a service request.

Example: STAT:0PER:ENAB 1
'problems when performing an adjustment cause an entry to be made in the
sum bit.

*RST value Resolution Options SCPI

- - Compliant

STATus:QUEue[:NEXT]?

The command queries the oldest entry in the error queue and then deletes it. Positive error numbers
denote device-specific errors, and negative error numbers denote error messages defined by SCPI

(see Chapter 9). If the error queue is empty, 0 ("No error") is returned. The command is identical to
SYSTem:ERRor?.

Example: STAT:QUE?
'queries the oldest entry in the error queue.

Response: "0, 'no error™
'no errors have occurred since the error queue was last read out.

*RST value Resolution Options SCPI

Compliant
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SYSTem Subsystem

The SYSTem subsystem contains a series of commands for general functions which do not directly

affect signal generation.

Command Parameters Default Remark
unit
SYSTem:BEEPer:STATe ON | OFF
SYSTem:COMMunicate:GPIB:LTERminator EOI | STANdard
SYSTem:COMMunicate:GPIB[:SELF]:ADDRess 0...30
SYSTem:COMMunicate:NETWork[:COMMon]:HOSTname ‘string’
SYSTem:COMMunicate:NETWork: COMMon:SET No query
SYSTem:COMMunicate:NETWork:DNS:ALTernate 0.0.0.0 .. ff.ff.ff.ff
SYSTem:COMMunicate:NETWork:DNS:MODE STATic | AUTO
SYSTem:COMMunicate:NETWork:DNS:PREFerred 0.0.0.0 .. ff.ff.ff.ff
SYSTem:COMMunicate:NETWork:DNS:SET No query
SYSTem:COMMunicate:NETWork:GET No query
SYSTem:COMMunicate:NETWork:IPADdress 0.0.0.0 .. ff.ff.ff.ff
SYSTem:COMMunicate:NETWork[:IPADdress]:GATeway ‘string’
SYSTem:COMMunicate:NETWork:IPADdress:MODE STATic | P2P | AUTO
SYSTem:COMMunicate:NETWork:IPADdress:SET No query
SYSTem:COMMunicate:NETWork[:IPADdress]:SUBNet:MASK 0.0.0.0 .. ff.ff.ff.ff
SYSTem:COMMunicate:NETWork:MACaddress Query only
SYSTem:COMMunicate:NETWork:RESource Query only
SYSTem:COMMunicate:USB:RESource Query only
SYSTem:DATE <year>,<month>,<day>
SYSTem:DISPlay:UPDate ON | OFF
SYSTem:ERRor:ALL Query only
SYSTem:ERRor:CODE:ALL Query only
SYSTem:ERRor:CODE[:NEXT]? Query only
SYSTem:ERRor:COUNt? Query only
SYSTem:ERRor[:NEXT]? Query only
SYSTem:FPReset No query
SYSTem:IDENtification HP8662 | HP8663 |
ORIGinal | USER
SYSTem:IRESponse <string>
SYSTem:KLOCk ON | OFF
SYSTem:LANGuage "HP8662" No query
SYSTem:PRESet No query
SYSTem:PROTect<n>[:STATe] ON | OFF , password
SYSTem:SERRor? Query only
SYSTem:STARtup:COMPlete Query only
SYSTem:TIME ;hour>,<minute>,<secon
>
SYSTem:VERSion? Query only
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SYSTem:BEEPer:STATe ON | OFF

The command switches the key beep on or off.

Example: SYST:BEEP:STAT OFF
'no acoustic signal is output when a key on the front panel is pressed.

*RST value Resolution Options SCPI

OFF - Compliant

SYSTem:COMMunicate:GPIB:LTERminator EOI | STANdard

The command sets the terminator recognition for remote control via the IEC/IEEE bus.

Parameters: EOI
The terminator must be sent together with the line message EOI (End of Line).
This setting is recommended for binary block transmissions where a character
could coincidentally have the value LF (Line Feed) but is not intended as the
terminator. This setting must be selected for block data with undefined length.

STANdard

An LF (Line Feed) is recognized as the terminator regardless of whether it is
sent with or without EOI.

Example: SYST:COMM:GPIB:LTER EOI
'only a character which is sent simultaneously with the line message EOl is
accepted as the terminator.

*RST value Resolution Options SCPI

STANdard - Compliant

SYSTem:COMMunicate:GPIB[:SELF]:ADDRess 1 ... 30

The command sets the IEC/IEEE-bus address .

Example: SYST:COMM:GPIB:ADDR 14
'sets IEC/IEEE-bus address 14.

*RST value Resolution Options SCPI

28 - Compliant

SYSTem:COMMunicate:NETWork[:COMMon]:HOSTname ‘string’

The command enters the individual computer name of the R&S SMA. The entry is only activated
after sending command SYST : COMM: NETW : COMM: SET.

Note:
The hostname can only be changed after deactivating protection level 1 (command
SYSTem:PROTect<n>:STATe OFF, password)

Example: SYST:COMM:NETW:HOST ‘SMA'
‘enters the individual computer name of the R&S SMA
SYST:COMM:NETW:COMM: SET ON
'activates the change of the hostname.

*RST value

Resolution

Options

SCPI

Device-specific
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SYSTem:COMMunicate:NETWork:COMMon:SET
The command activates the hostname setting (Command SYST : COMM: NETW : COMM : HOST).

The command triggers an event and therefore has no *RST value and no query form.

Example: SYST:COMM:NETW:COMM: SET
'activates a change of the hostname.

*RST value Resolution Options SCPI

- - Device-specific

SYSTem:COMMunicate:NETWork:DNS:ALTernate 0.0.0.0 .. ff.ff.ff.ff

The command sets the alternate DNS server address manually.
Example: SYST:COMM:NETW:DNS:MODE STAT
"the DNS server address is assigned manually.

SYST:COMM:NETW:DNS:ALT 7.8.9.10
'sets the IP address of the alternate DNS server

SYST:COMM:NETW:COMM: SET ON
'activates the above settings.

*RST value Resolution Options SCPI

- - Device-specific

SYSTem:COMMunicate:NETWork:DNS:MODE STATic | AUTO

The command selects if the DNS server address is assigned automatically or manually. The entry is
only activated after sending command SYST : COMM: NETW:DNS: SET.

Parameters: AUTO
The DNS server address is assigned automatically. The network used must
support automatic assignment of address (DHCP) in order to use this function.

STATic
The DNS server address is assigned manually.

Example: SYST:COMM:NETW:DNS:MODE AUTO
' the DNS server address is assigned automatically (DHCP).

SYST:COMM:NETW:COMM: SET ON
'activates DHCP.

*RST value Resolution Options SCPI

AUTO - Device-specific
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SYSTem:COMMunicate:NETWork:DNS:PREFerred 0.0.0.0 .. ff.ff.ff.ff
The command sets the preferred DNS server address manually. The entry is only activated after
sending command SYST :COMM: NETW: DNS: SET.
Example: SYST:COMM:NETW:DNS:MODE STAT
"the DNS server address is assigned manually.

SYST:COMM:NETW:DNS:PREF 7.8.9.10
'sets the IP address of the preferred DNS server.

SYST:COMM:NETW:COMM: SET ON
'activates the above settings.

*RST value Resolution Options SCPI

Device-specific

SYSTem:COMMunicate:NETWork:DNS:SET
The command activates the DNS setting (Commands SYST : COMM:NETW:DNS: . .).

The command triggers an event and therefore has no *RST value and no query form.
Example: SYST:COMM:NETW:DNS: SET
'activates all changes of the DNS settings.

*RST value Resolution Options SCPI

Device-specific

SYSTem:COMMunicate:NETWork:GET

The command retrieves the current network settings. They can be queried with the corresponding
commands.

The command triggers an event and therefore has no *RST value and no query form.
Example: SYST:COMM:NETW:GET
' retrieves the current network settings.

*RST value

Resolution

Options

SCPI

Device-specific

SYSTem:COMMunicate:NETWork:IPADdress 0.0.0.0 .. ff.ff.ff.ff

The command enters the IP address . The entry is only activated after sending command
SYST:COMM:NETW: IPAD:SET.
Example: SYST:COMM:NETW:IPAD 7.8.9.10
'enters the |IP address of the R&S SMA.
SYST:COMM:NETW: IPAD:SET
'activates all changes of the IP address settings.

*RST value

Resolution

Options

SCPI

Device-specific
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SYSTem:COMMunicate:NETWork[:IPADdress]:GATeway 0.0.0.0 .. ff.ff.ff.ff
The command enters the IP address of the default gateway. The entry is only activated after
sending command SYST:COMM:NETW: IPAD: SET.
Example: SYST:COMM:NETW:GAT 1.2.3.4
‘enters the IP address of the default gateway.

SYST:COMM:NETW: IPAD: SET
'activates all changes of the IP address settings.

*RST value Resolution Options SCPI

28 - Device-specific

SYSTem:COMMunicate:NETWork:IPADdress:MODE STATic | AUTO
The command selects if the IP address is assigned automatically or manually. The entry is only
activated after sending command SYST : COMM:NETW: IPAD: SET.
Parameters: AUTO
The IP address is assigned automatically. The network used must support
automatic assignment of address (DHCP) in order to use this function.

STATic
The IP address is assigned manually.

P2P
A Peer to Peer connection is used.

Example: SYST:COMM:NETW: IPAD:MODE AUTO
' the IP address is assigned automatically (DHCP).

SYST:COMM:NETW:IPAD:SET ON
'activates DHCP.

*RST value Resolution Options SCPI

AUTO - Device-specific

SYSTem:COMMunicate:NETWork:IPADdress:SET
The command activates the IP settings (Commands SYST :COMM:NETW: IPAD: . .).

The command triggers an event and therefore has no *RST value and no query form.
Example: SYST:COMM:NETW: IPAD: SET
'activates all changes of the IP adress settings.

*RST value Resolution Options SCPI

- Device-specific
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SYSTem:COMMunicate:NETWork[:IPADdress]:SUBNet:MASK 0.0.0.0 .. ff.ff.ff.ff

The command enters the Subnet mask. The entry is only activated after sending command
SYST:COMM:NETW: IPAD:SET.
Example: SYST:COMM:NETW: SUBN:MASK 255.255.255.0
'enters the Subnet mask.
SYST:COMM:NETW: IPAD:SET
'activates all changes of the IP address settings.

*RST value Resolution Options SCPI

Device-specific

SYSTem:COMMunicate:MACaddress?
The command queries the MAC address of the network adapter.

The command is a query command and therefore has no *RST value.
Example: SYST:COMM:NETW:MAC?
'‘queries the MAC address.

*RST value Resolution Options SCPI

Device-specific

SYSTem:COMMunicate:NETWork:RESource?

The command queries the visa resource string. This string is used for remote control of the
instrument.
The command is a query command and therefore has no *RST value.
Example: SYST:COMM:NETW:RES?
'queries the VISA resource string.

Response:
TCPIP::192.1.2.3::INSTR

*RST value Resolution Options SCPI

Device-specific

SYSTem:COMMunicate:USB:RESource?

The command queries the visa resource string for remote control via the USB interface. .

The command is a query command and therefore has no *RST value.
Example: SYST:COMM:USB:RES?
'queries the VISA resource string for remote control via the USB interface.

Response:
USB::72::000000::INSTR

*RST value Resolution Options SCPI

Device-specific
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SYSTem:DATE <year>,<month>,<day>

The command sets the date for the instrument-internal calendar. "

Example: SYST:DATE 2003,05,01
'sets May 1, 2003.

*RST value Resolution Options SCPI

- Compliant

SYSTem:DISPlay:UPDate ON | OFF
The command switches the update of the display on/off. A switchover from remote control to manual
control always sets the status of the update of the display to ON.

Example: SYST:DISP:UPD OFF
'switches update of displayed parameter values off.

*RST value Resolution Options SCPI

Device-specific

SYSTem:ERRor:ALL?

The command queries all entries in the error queue and then deletes them. Positive error numbers
denote device-specific errors, and negative error numbers denote error messages defined by SCPI
(see section "Error Messages"). If the error queue is empty, 0 ("No error") is returned.

The command is a query command and therefore has no *RST value.
Example: SYST:ERR:ALL?
‘queries all entries in the error queue.

Response: "0, 'no error™
'no errors have occurred since the error queue was last read out.

*RST value Resolution Options SCPI

- Compliant

SYSTem:ERRor:CODE:ALL?

The command queries all entries in the error queue and then deletes them. Only the error numbers
are returned and not the entire error text. Positive error numbers denote device-specific errors, and
negative error numbers denote error messages defined by SCPI (see section "Error Messages"). If
the error queue is empty, 0 ("No error") is returned.

The command is a query command and therefore has no *RST value.
Example: SYST:ERR:CODE:ALL?
‘queries all entries in the error queue.

Response: "0"
'no errors have occurred since the error queue was last read out.

*RST value Resolution Options SCPI

- Compliant
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SYSTem:ERRor:CODE[:NEXT]?

The command queries the oldest entry in the error queue and then deletes it. Only the error number
is returned and not the entire error text. Positive error numbers denote device-specific errors, and
negative error numbers denote error messages defined by SCPI (see section "Error Messages"). If
the error queue is empty, 0 is returned.

The command is a query command and therefore has no *RST value.
Example: SYST:ERR:CODE?
‘queries the oldest entry in the error queue.

Response: "0"
'no errors have occurred since the error queue was last read out.

*RST value

Resolution

Options

SCPI

Compliant

SYSTem:ERRor:COUNt?

The command queries the number of entries in the error queue . If the error queue is empty, '0' is
returned.
The command is a query command and therefore has no *RST value.
Example: SYST:ERR:CODE?
'queries the oldest entry in the error queue.

Response: "1"
'one error has occurred since the error queue was last read out.

*RST value

Resolution

Options

SCPI

Compliant

SYSTem:ERRor[:NEXT]?

The command queries the oldest entry in the error queue and then deletes it. Positive error numbers
denote device-specific errors, and negative error numbers denote error messages defined by SCPI
(see Chapter 9). If the error queue is empty, 0 ("No error") is returned. The command is identical to
the command STATus : QUEue : NEXT?.

The command is a query command and therefore has no *RST value.
Example: SYST:ERR?
'queries the oldest entry in the error queue.

Response: "0, 'no error™
'no errors have occurred since the error queue was last read out.

*RST value

Resolution

Options

SCPI

Compliant
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SYSTem:ERRor[:NEXT]?

The command queries the oldest entry in the error queue and then deletes it. Positive error numbers
denote device-specific errors, and negative error numbers denote error messages defined by SCPI
(see Chapter 9). If the error queue is empty, 0 ("No error") is returned. The command is identical to
the command STATus : QUEue : NEXT?.

The command is a query command and therefore has no *RST value.
Example: SYST:ERR?
‘queries the oldest entry in the error queue.

Response: "0, 'no error™
'no errors have occurred since the error queue was last read out.

*RST value Resolution Options SCPI

- Compliant

SYSTem:FPReset

The command triggers an instrument reset to the original state of delivery. This includes also the
parameters, that are unchanged when executing a regular Preset with the *RST command, e.g.
IEC/IEEEE bus address. However, password settings and all settings protected by these password
are not changed, e.g. disabled USB connections.

The command triggers an event and therefore has no *RST value and no query form.
Example: SYST:FPR

'all instrument settings (also those that are not currently active) are reset to the
factory values.

*RST value Resolution Options SCPI

- Device-specific

SYSTem:IDENtification USER | HP8662 | HP8663 | ORIGinall

The command selects if the instruments identifies itself as R&S SMA or as one of the HP generators
when queried with common command *IDN?. A user defined identification string can be defined in
addition. The R&S SMA can also be remote controlled via the command sets of HP generators.

Example: SYST:IDEN ORIG
'selects the identification string of the R&S SMA

*IDN?

Response: 'Rohde&Schwarz', SMA100A, 1234.6789k02'

*RST value Resolution Options SCPI
ORIGinal - -
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SYSTem:IRESponse <string>

The command defines the identification string for selection used defined (SYST: IDEN USER).

Example: SYST:IDEN USER
'selects an user-defined the identification

SYST:IRES "Test Device"
'defines the identification string 'test device'

*IDN?

Response: 'test device'

*RST value Resolution Options SCPI

SYSTem:KLOCk ON | OFF

The command (Keyboard LOCK) disables the front panel keyboard of the R&S Signal Generator
including the key, or enables it again (OFF).
Example: SYST:KLOC ON
'activates the keyboard lock. The keyboard cannot be operated again until it
has been enabled with SYST:KLOC OFF.

*RST value Resolution Options SCPI

OFF - Compliant

SYSTem:LANGuage "SCPI" | "HP8662" | "HP864X" | "AF2040" | "RC3102"

The command selects the HP 8662A command set. The GPIB command set of the R&S SMA no
longer works. The HP command EX returns to the instrument-specific GPIB command set.

Note:
The R&S SMA can be remote controlled via the several command sets of different generators.
Please check for the corresponding Application Note at the download area of the product site on the
Internet.

Example: SYST:LANG "HP8662"
'activates the the HP 8662A command set

*RST value Resolution Options SCPI

- - Device specific

SYSTem:PRESet

The command triggers an instrument reset. It has the same effect as the key on the front
panel and the *RST command.
The command triggers an event and therefore has no *RST value and no query form.

Example: SYST:PRES
'all instrument settings (also those that are not currently active) are reset to
their default values.

*RST value

Resolution

Options

SCPI

Compliant
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SYSTem:PROTect<n>[:STATe] ON | OFF, password

The command activates and deactivates the specified protection level. There are several protection
levels which disable specific service functions (authorized personnel of R&S Service Departments
only). These levels are identified by the suffix under PROTect.

The respective functions are disabled when the protection level is activated. No password is
required for activation. A password must be entered to deactivate the protection level. The
password for the first level is 123456. This protection level can be used to lock-out internal
adjustments.

The command triggers an event and therefore has no *RST value and no query form.
Example: SYST:PROT1 ON
'activates protection level 1. Internal adjustments are only possible after
deactivating the lock-out.
SYST:PROT1 OFF, 123456
'deactivates protection level 1. Internal adjustments are enabled again.

*RST value Resolution Options SCPI

- Compliant

SYSTem:SERRor?

This command returns a list of all errors existing at the time when the query is started. This list
corresponds to the display on the info page under manual control.

The command is a query command and therefore has no *RST value.
Example: "SYST:SERR?"
'queries all errors existing in the error queue.

Response:

"-221, 'Settings conflict', 153, 'Input voltage out of
range'"

'the two returned errors have occurred since the error queue was last queried.

*RST value Resolution Options SCPI

- Device-specific

SYSTem:STARtup:COMPlete?
The command queries if the startup of the instrument is completed.

This command is a query and therefore has no *RST value.
Example: SYST:STAR:COMP?

Response: 1
'the startup of the instrument is completed.

*RST value

Resolution

Options

SCPI
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SYSTem:TIME 0...23,0...59,0...59

The command sets the time for the instrument-internal clock.

Example: SYST:TIME 12,0,0
'sets the time to precisely 12 pm.

*RST value Resolution Options SCPI

- - Compliant

SYSTem:VERSion?
The command queries the SCPI version with which the instrument complies.

The command is a query command and therefore has no *RST value.
Example: SYST:VERS?
'‘queries the SCPI version.

Response: 1996
'the instrument complies with the version from 1996.

*RST value Resolution Options SCPI

- - Compliant
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TEST Subsystem

The TEST system contains the commands for performing the routines as well as for direct manipulation
of the hardware assemblies (: TEST : DIRect). The self tests return a "0" if the test is performed
successfully, otherwise a value other than "0" is returned. None of the commands of this system have

an *RST value.

NOTICE The respective hardware assembly responds directly to the : TEST:DIRect
command; any safety mechanisms are bypassed. The command is used for
servicing purposes and should not be applied by the user. Improper use could
destroy the assembly.

Command Parameters Default | Remark
unit
TEST:DIRect ‘assembly, subaddress, hex data string

TEST:DIRect ‘assembly', subaddress, hex data string

The respective hardware assembly responds directly to the command; any safety mechanisms are

bypassed. This function is only available via remote control.
TEST:DIR 'SSYN',O0,#H12345678

Example:
TEST:DIR? 'SSYN',O
Response: '#H12345678
*RST value Resolution Options SCPI
- - Device-specific
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TRIGger Subsystem

The TRIGger system contains the commands for selecting the trigger source for the RF and LF sweep.
The trigger input connector is configured in the SOURce:INPut subsystem.

The trigger system of the R&S Signal Generator is a simplified implementation of the SCPI trigger
system. The TRIGger system differs from the SCPI system as follows:
- No INITiate command; the instrument behaves as if INITiate:CONTinuous ON were set.

- Under TRIGger several sweep subsystems exist.

Other commands associated with the trigger system of the R&S Signal Generator can be found in the
modulation and RF signal subsystems.

Command Parameters Default Remark
unit

TRIGger0[:SWEep]:SOURce AUTO|IMMediate | SINGIe|BUS | EXTernal | EAUTo
TRIGger:LFFSweep:SOURce AUTO|IMMediate | SINGIe|BUS | EXTernal | EAUTo
TRIGger:FSWeep[:IMMediate] No query
TRIGger:FSWeep:SOURce AUTO|IMMediate | SINGIe|BUS | EXTernal | EAUTo

TRIGger:LIST[:IMMediate] No query
TRIGger:PSWeep[:IMMediate] No query
TRIGger:PSWeep:SOURce AUTO|IMMediate | SINGIe|BUS | EXTernal | EAUTo
TRIGger[:SWEep][:IMMediate] No query
TRIGger[:SWEep]:SOURce AUTO|IMMediate | SINGIle|BUS | EXTernal

TRIGger0[:SWEep]:SOURce AUTO|IMMediate | SINGle | EXTernalBUS | EAUTo
TRIGger:LFFSWeep:SOURce AUTO|IMMediate | SINGle|BUS | EXTernal

The command sets the trigger source for the LF sweep. The trigger is triggered by the command
:SOURce:LFOutput:SWEep [ : FREQuency] EXECute.

The names of the parameters correspond directly to the various settings under manual control. SCPI
uses other names for the parameters; these names are also accepted by the instrument. The SCPI
names should be used if compatibility is an important consideration. An overview of the various
names is given in the following table:

R&S name SCPI name Command under manual control
AUTO IMMediate Auto mode

SINGle BUS Single mode.

EXTernal EXTernal Ext Single and Ext Step mode. The

command LFO:SWEep:MODE is used
to select between the two sweep
modes.

Parameters: AUTO | IMMediate
The trigger is free-running, i.e. the trigger condition is fulfilled continuously. As
soon as one sweep is finished, the next sweep is started.

SINGle
One complete sweep cycle is triggered by the IEC/IEEE-bus commands
.:LFOutput : SWEep:EXEC or *TRG. The mode has to be set to AUTO
(:SOURce:LFOutput : SWEep : MODE AUTO).

EXTernal
The sweep is triggered externally via the INST TRIG connector.
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EAUTo
The sweep is triggered externally via the INST TRIG connector. As soon as
one sweep is finished, the next sweep is started. A second trigger event stops
the sweep at the current frequency, a third trigger event starts the trigger at
the start frequency, and so on.

Example: TRIGO:SOUR EXT

'selects triggering with an external trigger. The trigger is input via the INST
TRIG connector.

*RST value Resolution Options SCPI

SINGle - - Device-specific

TRIGger:FSWeep[:IMMediate]

The command immediately starts an RF frequency sweep cycle. The command is only effective for
sweep mode Single (SOURce:SWEep:FREQuency:MODE AUTO in combination with
TRIG:FSW:SOUR SING). The command corresponds to the manual-control command Execute
Trigger.

This command triggers an event and therefore has no *RST value.

Example: SWE:FREQ:MODE AUTO
'sets the triggered sweep mode, i.e. a trigger is required to start the sweep.

TRIG:FSW:SOUR SING
'sets the Single trigger mode, i.e. a trigger starts a single sweep.

TRIG:FSW
'starts a single RF frequency sweep.

*RST value Resolution Options SCPI

- - Device-specific

TRIGger:FSWeep:SOURce AUTO|IMMediate | SINGle | EXTernal|BUS | EAUTo
The command sets the trigger source for the RF frequency sweep.

The names of the parameters correspond directly to the various settings under manual control. SCPI
uses other names for the parameters; these names are also accepted by the instrument. The SCPI
names should be used if compatibility is an important consideration. An overview of the various
names is given in the following table:

R&S name SCPI name Command under manual control
AUTO IMMediate Auto mode

SINGle BUS Single mode.

EXTernal EXTernal Ext Single and Ext Step mode. The

command :SWEep:FREQ:MODE is
used to select between the two sweep
modes.

Parameters: AUTO | IMMediate
The trigger is free-running, i.e. the trigger condition is fulfilled continuously. As
soon as one sweep is finished, the next sweep is started.
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SINGle
One complete sweep cycle is triggered by the IEC/IEEE-bus commands
...:SWEep:FREQ:EXEC or *TRG Or TRIG:FSW: IMM. The mode has to be set
to AUTO (SOURce : SWEep : FREQ : MODE AUTO).

EXTernal
The sweep is triggered externally via the INST TRIG connector.

EAUTo
The sweep is triggered externally via the INST TRIG connector. As soon as
one sweep is finished, the next sweep is started. A second trigger event stops
the sweep at the current frequency, a third trigger event starts the trigger at
the start frequency, and so on.

Example: TRIG:FSW:SOUR EXT

'selects triggering with an external trigger. The trigger is input via the INST
TRIG connector.

*RST value Resolution Options SCPI

SINGle - Device-specific

TRIGger:LIST[:IMMediate]

The command immediately starts the processing of a list in LIST mode. It corresponds to the
manual-control command Execute Trigger.
This command triggers an event and therefore has no *RST value.
Example: SOUR:LIST LISTI1
'selects the list .

SOUR:LIST:DWEL 5 ms
'sets the dwell time to 5 ms.

TRIG:LIST
'starts processing of the selected list.

*RST value Resolution Options SCPI

- Device-specific

TRIGger:PSWeep[:IMMediate]

The command immediately starts an RF level sweep. The command is only effective for sweep
mode Single (SOURce:SWEep:POWer:MODE AUTO in combination with TRIG: PSW: SOUR SING).
The command corresponds to the manual-control command Execute Trigger.

This command triggers an event and therefore has no *RST value.
Example: SWE : POW:MODE AUTO
'selects the triggered sweep mode, i.e. a trigger is required to start the sweep.
TRIG:PSW:SOUR AUTO
'sets the Single trigger mode, i.e. a trigger starts a single sweep.

TRIG:PSW
'starts a single RF level sweep.

*RST value Resolution Options SCPI

- - Device-specific
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TRIGger:PSWeep:SOURce AUTO|IMMediate | SINGle | EXTernalBUS | EAUTo
The command sets the trigger source for the RF level sweep.

The names of the parameters correspond directly to the various settings under manual control. SCPI
uses other names for the parameters; these names are also accepted by the instrument. The SCPI
names should be used if compatibility is an important consideration. An overview of the various
names is given in the following table:

R&S name SCPI name Command under manual control
AUTO IMMediate Auto mode

SINGle BUS Single mode.

EXTernal EXTernal Ext Single and Ext Step mode. The

command :SWEep:POW:MODE is
used to select between the two sweep
modes.

Parameters: AUTO | IMMediate

The trigger is free-running, i.e. the trigger condition is fulfilled continuously. As
soon as one sweep is finished, the next sweep is started.

SINGle

One complete sweep cycle is triggered by the IEC/IEEE-bus commands
...:SWE:POW:EXEC Oor *TRG or TRIG:PSW: IMM. The mode has to be set to
AUTO (SOUR: SWE : POW: MODE AUTO).

EXTernal
The sweep is triggered externally via the INST TRIG connector.

EAUTo
The sweep is triggered externally via the INST TRIG connector. As soon as
one sweep is finished, the next sweep is started. A second trigger event stops

the sweep at the current level, a third trigger event starts the trigger at the
start level, and so on.

Example: TRIG:PSW:SOUR EXT

'selects triggering with an external trigger. The trigger is input via the INST
TRIG connector.

*RST value Resolution Options SCPI

SINGle - Device-specific

TRIGger[:SWEep][:IMMediate]

The command starts the sweeps which is activated. The sweep to be executed depends on the
respective MODE setting (: SOUR: SWEep : POW | FREQ : MODE and

:SOUR:LFO:SWEep [ : FREQ] : MODE) . The command corresponds to the manual-control command
Execute Trigger.

This command triggers an event and therefore has no *RST value.

Example: TRIG .
'starts all active sweeps.

*RST value Resolution Options SCPI

- Device-specific
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Command Description

TRIGger:SWEep:SOURce AUTO|IMMediate | SINGle | EXTernalBUS

The command sets the trigger source for all sweeps.

The names of the parameters correspond directly to the various settings under manual control. SCPI
uses other names for the parameters; these names are also accepted by the instrument. The SCPI
names should be used if compatibility is an important consideration.

An overview of the various names is given in the following table:

R&S name SCPI name Command under manual control
AUTO IMMediate MODE AUTO
SINGle BUS MODE SINGLE
EXTernal EXTernal MODE EXT TRIG SINGLE
or EXT TRIG STEP
Parameters: AUTO | IMMediate
The trigger is free-running, i.e. the trigger condition is fulfilled continuously. As
soon as one sweep is finished, the next sweep is started.
SINGle
The sweep is triggered by the IEC/IEEE-bus commands
:SOURce: SWEep: POWer | FREQuency :EXEC or *TRG or
TRIGger:PSWeep|FSWeep: IMMediate. If : SOURce: SWEep: POWer : MODE
is set to STEP, one step is executed. The sweep mode has to be set to AUTO.
EXTernal
The sweep is triggered externally via the TRIGGER connectors.
Example: TRIG:SWE:SOUR EXT
'selects triggering with an external trigger. The trigger is input via the INST
TRIG connector.
*RST value Resolution Options SCPI
SINGle - Device-specific
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UNIT Subsystem

The UNIT subsystem contains the commands specifying which units are valid if no unit is indicated in a

command. These settings are valid for the entire instrument.

Default Remark

Command Parameters

unit
UNIT:ANGLe DEG | RAD
UNIT:POWer V | DBM

UNIT:ANGIle DEG | RAD

The command defines the default unit for angles. It is valid for all commands which determine angle
values. It does not influence the manual control parameter unit and the display.

Example: UNIT:ANGL DEG
'sets default unit DEG for all commands which determine angle values.
*RST value Resolution Options SCPI
RAD - Compliant

UNIT:POWer V | DBM

The command defines the default unit for power. It is valid for all commands which determine power
values. It does not influence the manual control parameter unit and the display.

Example: UNIT:POW V
'sets default unit V for all commands which determine power values.
*RST value Resolution Options SCPI
DBM - Compliant
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Remote control emulation of the HP 8662A signal
generator for the R&S SMA

Note:
The R&S SMA can be remote controlled via the several command sets of different generators.
Please check for the corresponding Application Note at the download area of the product site on the
Internet.

The R&S SMA can be remote-controlled using the instrument-specific GPIB command set as well as an
emulated command set of the HP 8662A generator.

With manual operation, the command set is selected in the Setup menu Remote Channel Settings;
under Language (see chapter 4, section "Remote Channel Settings".

When using the emulated command set of the HP 8662A generator, the instruments identifies itself
either as R&S SMA or as HP86xx generator when queried with common command *IDN?. The
selection can only be performed with manual operation he Setup menu Remote Channel Settings;
under *IDN? Identification.

GPIB Settings

5PIE channel address 25
Language I HRGE62Af63A ;I
*|DM? |dentification | HFEG62A |

Ethernet Settings

Yisa Resource String -

1 | »
1 1

With remote operation, the HP 8662A command set is selected using the GPIB command
SYSTem:LANGuage "HP8662". The GPIB command set of the R&S SMA no longer works. The HP
command EX returns to the instrument-specific GPIB command set.

The selected command set is saved when the instrument is switched off, which means that when the
instrument is switched on again, it starts up with the same setting with which it was switched off. The
emulation parameters are not persistent and are lost when the instrument is switched off.

HP 8662A commands

The emulation software simulates the HP 8662A data model in the execution unit and transforms the
HP 8662A parameters into R&S SMA parameters.

This mapping occurs in only one direction: Setting commands that arrive via the remote-control
interface modify the HP 8662A parameters. These parameters are converted into R&S SMA
parameters and written to the database. Modifying the R&S SMA parameters in any other manner, e.g.
via manual operation, causes no changes to the HP 8662A parameters of the emulation software. While
this is insignificant in pure remote-control operation, it can lead to inconsistencies when you use both
manual and remote control.
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Limitations and special characteristics of the emulation are explained in the Comment column of the

following table.

Command Function * Comment
@1 Write require service The status system of the HP 8662A is not compatible with the
mask status system implemented in the R&S SMA in accordance with
IEEE 488.2.
@2 Deferred execution X Command is ignored.
mode
@3 Immediate execution X Command is ignored.
mode
AM AM depth X
AO AM State OFF X Alias = A0
AP Amplitude X Alias = BLSQ, SP88, BLAP88
AS Autosequence X The command sequentially and cyclically activates the
instrument settings saved in registers.
Limitations:
Since the end of a sweep is not detected in the R&S SMA, a
saved instrument setting with a sweep cannot be emulated.
The timing of this function is not defined (“as fast as it can”).
Therefore, the time performance of the emulation software can
be expected to be very different from that of an HP 8662A.
BLR1 Knob hold Keyboard/rotary knob commands are not implemented. The
emulation is not intended to simulate manual operation.
BLR2 Knob increment See BLR1
BLX6 All markers off The R&S SMA has no sweep marker.
BS Backspace See BLR1
CT Configure trigger X
DN Step down X [AM|AP|FA|FB|FM |FR|FS|N3|X1 |X2|X3|X4|X5] DN
EX Switch back to native X
remote-control mode
FA Start frequency X Different behavior:
In the HP 8662A, the FA, FB, FS and FR sweep frequencies are
maintained as separate and unlinked parameters. In the
R&S SMA, the start and end frequencies, center frequency and
span are linked. In the HP 8662A, however, the FR command
sets both the frequency in the CW mode as well as the center
frequency in the Sweep mode. The current and internal
SweepConfiguration state determines which of the competing
and possibly inconsistent parameter sets (FA, FB) or (FR, FS) is
set on the R&S SMA. When setting the FA or FB values via
remote control, SweepConfiguration changes to the StartStop
state and the set (FA, FB) is used. When setting the FS value
via remote control, SweepConfiguration changes to the Span
state and the set (FR, FS) is used. Span is the initial state of
SweepConfiguration.
FB Stop frequency X See FA
FM FM State ON, FM X
depth
FR Frequency or center X See FA
frequency
FS Frequency span X
IS Increment setting X [AM|AP|FA|FB|FM |FR|FS|N3|X1 |X2|X3|X4|X5] IS
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Command Function * Comment
L1 Learn front panel X The HP 8662A has two Learn modes: The Fast Learn mode,
transmitting 11 bytes per setting, and the Front Panel Learn
mode, transmitting 128 bytes. The documentation of the
HP 8662A does not provide a complete description of the
content of the instrument settings contained in the binary block.
As a result, binary blocks that have been generated or modified
by a controller or by emulation software cannot be played back
to an HP 8662A. However, this does not affect the data
exchange between a controller and emulation software on an
R&S SMA.
Queries must be terminated with a question mark ("?").
L2 Fast learn mode X See L1
MO Modulation off X Alias = MO
M1 Internal 400 Hz (mod) X
M2 Internal 1 kHz (mod) X
M3 External AC (mod) X
M4 External DC (mod) X
MS Read status key X Queries must be terminated with a question mark ("?").
message
N1 100 steps (lin sweep) X
100 steps (lin sweep) X
N3 Set step size (lin X
sweep)
N4 Log 10% steps (log X
sweep)
N5 Log 1% steps (log X
sweep)
R1/R2/R3/R4/ Resolution x10,(/10), See BLR1
R5 knob off, knob hold,
knob increment
RC Recall instrument X
settings from register
RD Knob, CCW (down) See BLR1
RM Read require service Query commands must be terminated with a question mark
mask "?").
RU Knob CW (up) See BLR1
SP00 X Alias BLAP0O
SP10 X Alias BLAP10
SP11 X Alias BLAP11
SP12 X Alias BLAP12
SP30 Amplitude reference off Alias = BLAP30
Affects only manual operation (knob), see BLR1.
SP31 Amplitude reference on Alias = BLAP31
Affects only manual operation (knob), see BLR1.
SP40 External AM off X Alias = BLAP40
SP41 Int FM + ext AM (ac) X Alias = BLAP41
SP42 Int FM + ext AM (dc) X Alias = BLAP42
SP50..52 AUX FM Alias = BLAP50 to 52
Not supported, since the R&S SMA does not have a second
modulation input.
SP60..62 PSK toggle Alias = BLAP60 to 62
Affects only manual operation with up/down keys, see BLR1.
SP80 SP10 to 62 off X Alias = BLAP80
SP81 Switch unit of level Alias = BLAP81

display

No corresponding R&S SMA parameter available.
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Command Function * Comment
SP85 Amplitude correction off | X Alias = BLAP85
SP86 Amplitude correction on X Alias = BLAP86
SP87 HP-IB operator request NN Alias = BLAP87
response
SQ Sequence X
SS Set sequence X Alias = BLST
ST Store current X
instrument settings in
register
T1t0 T3 Sweep dwell time R&S SMA dwell time value range 210 ms.
0.5msto2ms
T4/T5 10/100 ms/sweep X
TR Trigger X
uP Step up X [AMIAP|FA|FB|FM |FR|FS|N3|X1 |X2|X3|X4|X5] UP
W1 Sweep off X
w2 Auto sweep X
W3 Manual sweep X
W4 Single sweep X
X1 to X7 Sweep marker The R&S SMA has no sweep marker.
YO Remote stepped sweep X Alias = YO
(RSS) clear
Y1/Y2 RSS with display X
Y3 RSS without display X

*X = implemented

Value ranges and error messages

The permissible value ranges for the setting parameters of the HP 8662A and R&S SMA are very
different. No effort was made to simulate the HP 8662A limitations in the emulation software. For this
reason, setting values permitted in emulation software cannot be transferred to an HP 8662A.

Most error messages and codes output by the R&S SMA are generated by deeper software layers and
are not compatible with the highly instrument-specific HP 8662A error codes. A very simple mechanism
for mapping the R&S SMA error codes to the HP 8662A error codes is used. It maps all R&S SMA
errors to error code 43 (Wrong entry protocol. Entry ignored.) of the HP 8662A.
However, the errors detected by the execution unit of the emulator are immediately converted to

suitable HP 8662A error codes where possible.
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8 Maintenance and Remote Control
Interfaces

Introduction - Maintenance and Interfaces

The following chapter contains information on the maintenance of the signal generator and a description
of the remote control interfaces.

Please follow the instructions in the service manual when exchanging modules or ordering spares. The
order no. for spare parts can be found in the service manual.

The address of our support center and a list of all Rohde & Schwarz service centers can be found at the
beginning of the printed manual.

The service manual includes further information particularly on troubleshooting, repair and exchange of
modules.

Maintenance

The instrument does not need a periodic maintenance. What is necessary is essentially the cleaning of
the instrument. However, it is recommended to check the rated data from time to time.

Cleaning the Outside and Storing

What is necessary is essentially the cleaning of the instrument.

NOTICE Instrument damage caused by cleaning agents!
Cleaning agents contain substances that may damage the instrument, e.g. solvent-
containing cleaning agents may damage the front panel labeling or plastic parts.
Never use cleaning agents such as solvents (thinners, acetone, etc), acids, bases, or
other substances.
The outside of the instrument is suitably cleaned using a soft, line-free dust cloth.

The storage temperature range of the instrument is given in the data sheet. If the instrument is to be
stored for a longer period of time, it must be protected against dust.

The original packing should be used, particularly the protective covers at the front and rear, when the
instrument is to be transported or dispatched. If the original packing is no longer available, use a sturdy
cardboard box of suitable size and carefully wrap the instrument to protect it against mechanical
damage.
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Hardware Interfaces

The following section describes the remote-control interfaces of the signal generator. All other
interfaces are described in Chapter 1, sections "Legend for Front Panel View" and "Legend for Rear
Panel View". For specifications refer to the data sheet.

IEC/IEEE Bus Interface

The standard instrument is equipped with an IEC/IEEE bus connector. An IEEE 488 interface connector
is located on the rear panel. An external controller for remote control of the instrument can be
connected via the IEEE 488 interface connector using a shielded cable.

Interface Characteristics

— 8-bit parallel data transfer

— bi-directional data transfer

— three-line handshake

— high data transfer rate

— up to 15 instruments can be connected

— maximal length of the interconnecting cables 15 m (single connection, 2m)
— wired-OR connection if several instruments are connected in parallel.

ATN IFC NRFD EOI D2 DO

GND |SRQ |NDAC | DAV 7 y

|

GND(24) | GND(22) |GND(20)| GND(18)] D7 | D5

GND(23) GND(21) GND(19) REN D6 D4

Figure 8-1 Pin assignment of IEC/IEEE-Bus interface
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Bus Lines

1. Data bus with 8 lines DO to D7.
The transmission is bit-parallel and byte-serial in the ASCII/ISO code. DO is the least significant bit,
D7 the most significant bit.

2. Control bus with 5 lines

IFC (Interface Clear)
ATN (Attention)

active LOW resets the interfaces of the instruments connected to the default setting.
active LOW signals the transmission of interface messages.

inactive HIGH signals the transmission of device messages.

SRQ (Service Request) active LOW enables the connected device to send a service request to the controller.

REN (Remote Enable)
EOI (End or Identify)

active LOW permits switchover to remote control.
has two functions in connection with ATN:

ATN = HIGH
active LOW marks the end of data transmission.

ATN = LOW
active LOW triggers a parallel poll.

3. Handshake bus with three lines

DAV (Data Valid)

active LOW signals a valid data byte on the data bus.

NRFD (Not Ready For Data) active LOW signals that one of the connected devices is not ready for data transfer.

NDAC (Not Data Accepted) active LOW signals that the instrument connected is accepting the data on the data bus.

IEC/IEEE-Bus Interface Functions

Instruments which can be remote controlled via the IEC/IEEE bus can be equipped with different
interface functions. The following table lists the interface functions appropriate for the instrument.

Table 8-1 IEC/IEEE Bus Interface functions

Control Interface function

character

SHA1 Handshake source function (source handshake), full capability
AH1 Handshake sink function (acceptor handshake), full capability
L4 Listener function, full capability, unaddress if MTA.

T6 Talker function, full capability, ability to respond to serial poll, unaddress if MLA
SR1 Service request function (Service Request), full capability

PP1 Parallel poll function, full capability

RL1 Remote/Local switch over function, full capability

DCA1 Reset function (Device Clear), full capability

DT1 Trigger function (Device Trigger), full capability

Co No controller function
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IEC/IEEE Bus Messages

Interface messages are transferred on the data lines of the IEC/IEEE bus when the "ATN" control line is
active (LOW). They are used for communication between controller and instruments and can only be
sent by the controller which currently has control of the IEC/IEEE bus.

Universal Commands

The universal commands are encoded 10 - 1F hex. They affect all instruments connected to the bus

without addressing.

Table 8-2 Universal Commands
Command VISUAL BASIC Effect on the instrument
command
DCL  (Device Clear) IBCMD (controller%, Aborts the processing of the commands just

CHR$(20))

received and sets the command processing
software to a defined initial state. Does not
change the instrument settings..

IFC (Interface Clear)

IBSIC (controller%)

Resets the interfaces to the default setting.

LLO  (Local Lockout)

IBCMD (controller%,

CHRS$(17))

Locks switchover from remote control to
manual control by means of the front panel
keys

SPE  (Serial Poll Enable) IBCMD (controller%, Ready for serial poll.
CHR$(24))

SPD  (Serial Poll Disable) IBCMD (controller%, End of serial poll.
CHR$(25))

PPU (Parallel Poll IBCMD (controller%, End of the parallel-poll state.

Unconfigure) CHR$(21))

Addressed Commands

The addressed commands are encoded 00 - OF hex. They are only effective for instruments addressed

as listeners.
Table 8-3 Addressed Commands
Command VISUAL BASIC Effect on the instrument
Command
SDC  (Selected Device IBCLR (device%) Aborts the processing of the commands just
Clear) received and sets the command processing
software to a defined initial state. Does not
change the instrument setting.
GET  (Group Execute IBTRG (device%) Triggers a previously active device function
Trigger) (e.g. a sweep). The effect of the command is
the same as with that of a pulse at the
external trigger signal input.
GTL  (Go to Local) IBLOC (device%) Transition to the "Local" state (manual
control).
PPC  (Parallel Poll IBPPC (device%, data%) Configures instrument for parallel poll.
Configure) Additionally, the VISUAL BASIC command

executes PPE/PPD.
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LAN Connector

The unit is equipped with an LAN interface as standard. The LAN connector is at the rear of the
instrument. Provided the appropriate rights have been assigned by the network administrator, files can
be transmitted via the network, and network resources, e.g. a network folders, can be used. The
instrument can also be remote-controlled and manually operated in the network. It is connected by
means of a commercial RJ45 cable.

The network card functions with 100 MHz Ethernet IEEE 802.3u. The TCP/IP network protocol and the
associated network services are preconfigured. TCP/IP ensures connection-oriented communication,
where the order of the exchanged messages is adhered to and interrupted links are identified. With this
protocol, messages cannot be lost.

Connection of the Vector Signal Generator is described in Chapter 1, section "Connection to the
Network", remote control via Ethernet in chapter 5, section "Remote control via Ethernet". The
architecture of a LAN remote-control connection is described in detail in the following.

Remote control of an instrument via a network is based on standardized protocols which follow the OSI
reference model (see Fig. below).

Application SCPI SCPI [3]
Presentation XDR (VXI-11) RFC 1014 [1,2]
Session ONC-RPC RFC 1057
Transport TCP / UDP RFC 793
Network 1P RFC 791
Data Link Ethernet/802.3 8802-3
Physical 802.3/10BASE-T 8802-3
Fig. 8-2 Example for LAN remote control based on the OSI reference model

Based on TCP/UDP, messages between the controller and the instrument are exchanged via open
network computing (ONC) - remote procedure calls (RPC). With XDR, legal RPC messages are known
as VXI-11 standard. Based on this standard, messages are exchanged between the controller and the
instrument. The messages are identical with SCPl commands. They can be organized in four groups:
program messages (control command to the instrument), response messages (values returned by the
instrument), service request (spontaneous queries of the instrument) and low-level control messages
(interface messages).

A VXI-11 link between a controller and an instrument uses three channels: a core, abort and interrupt
channel. Instrument control is mainly performed on the core channel (program, response and low-level
control messages). The abort channel is used for immediate abort of the core channel; the interrupt
channel transmits spontaneous service requests of the instrument. Link setup itself is very complex. For
more details refer to the VXI-11 specification ("TCP/IP Instrument Protocol Specification VXI-11,
Revision 1.0 VMEbus Extensions for Instrumentation, VXlbus", and "TCP/IP-IEEE 488.2 Instrument
Interface Specification VXI-11.3, Draft 0.3 VMEbus Extensions for Instrumentation, VXlbus").
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Core channel
(program, response,
control messages )

Instrument *+——%--------oo-ooooieiiiiioolos Controller
Abort channel

(abort)

Interrupt channel
(Service request)

Fig. 8-3 VXI-11 channels between instrument and controller

The number of controllers that can address an instrument is practically unlimited in the network. In the
instrument, the individual controllers are clearly distinguished. This distinction continues up to the
application level in the controller, i.e. two applications on a PC are identified by the instrument as two
different controllers.

Controller
Instrument <« > Controller
Controller

Fig. 8-4 Remote control via LAN from several controllers

The controllers can lock and unlock the instrument for exclusive access. This regulates access to the
instrument of several controllers.

In the '"Measurement & Automation Control’ program, this setting is made on the Template tab.
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Q€ TCPIPD::127.0.0.1::ingt0:: INSTR [Session 0x001B36ED)

Template | Basic 140 Intertace 10

viEnahIeEventl villizableE ventl viDiscardEventsl wivf aitdnE ventl
viGet.-’-‘-.ttriI::utel viSet.-’-‘-.ttriI:uutel wiLock | viLlnIu:u:kl viEventHandlerl

Flepmeiod oy Actual Access Key

Timeout
=10

Lock Type

& Excluzive

£ Shared

Fieturn ' alue

f 0

[EL=E]

8 Acquire a lock on the rezource.
e[S

VXI-11 Interface Messages

On the Ethernet link, the interface messages are called low-level control messages. These messages
can be used to emulate interface messages of the IEC/IEEE bus.

Table 8-4 VXI-11 Interface Messages
Command Effect on the instrument
&ABO (Abort) Aborts the processing of the commands just received.
&DCL (Device Clear) Aborts the processing of the commands just received and sets

the command processing software to a defined initial state. Does
not change the instrument setting.

&GTL (Go to Local) Transition to the "Local" state (manual control)
&GTR (Go to Remote) Transition to the "Remote" state (remote control)
&GET (Group Execute Trigger) | Triggers a previously active device function (e.g. a sweep). The

effect of the command is the same as with that of a pulse at the
external trigger signal input.

&LLO (Local Lockout) Disables switchover from remote control to manual control by
means of the front panel keys

&POL (Serial Poll) Starts a serial poll

&NREN (Not Remote Enable) Enables switchover from remote control to manual control by

means of the front panel keys
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USB Connection (USB and USB IN)

The instrument is equipped as standard with three USB (universal serial bus) interfaces.

uUSB

Two of them are type A interfaces (host USB) which establish a connection to the controller. They can
be used for connecting peripherals such as mouse and keyboard or a memory stick for data
transmission. One of the host USBs is at the instrument front, the other is at the rear.

USB IN
The third USB interface is a type B interface (device USB) hence the instrument is assigned as device,
not as host. It can be used for remote control (see chapter "Remote Control - Basics").
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Contents - Chapter 9 - "Error Messages"
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Cannot 0PN file (460)........coii i a e aaaeeas 9.1
CannOot read fil@ (4B2) .....ooei i e e e e e e e e e e e 9.1
(07 Lol To] AT 1 1 Lo LG PRSPPI 9.1
Driver initialization failed (204) .........ooo i 9.1
File contains invalid data (465) ... 9.1
Filename MISSING (463) ....ccoiiiiiiiiiiiiie ettt et e e st e e e s st e e e s anbe e e e s snreeeeens 9.12
Hardware revision out of date (201)........coiii e 9.12
Invalid EEPROM data (203).......uueiiiiiiie ettt 9.12
Invalid filename extenSIoN (464) .........eeiiiii i 9.12
NO CUITENT TISE (241 ettt e e e e e e e e e e e e et e e e e e e e e e e nnneeee 9.12
This modulation forces other modulations oOff (140)..........ccoiiiiiiiiii e 9.12
Unknown list type SpecCified (242) ..... ..o 9.12
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9 Error Messages

Introduction - Status Information and Messages

This chapter describes the error messages of the signal generator. The error messages are output in
the Info line on the screen and entered in the error error/event queue of the status reporting system.

A great variety of different messages such as status messages, error messages, warnings or
information are displayed in the header field of the screen. Some error messages require that the error
must be eliminated before correct instrument operation can be ensured. The info window with a list of
current messages and a detailed description of each message can be opened with the key

In the remote control mode, error messages are entered in the error/event queue of the status reporting
system and can be queried with the command SYSTem:ERRor?. If the error queue is empty, 0 ("No
error") is returned.

Status Information

The status messages are displayed in the header section of the screen. The status information gives
the user an overview of the main operating states and settings of the signal generator. The states are
indicated for information only and do not necessitate any action by the user. Status information is
displayed between the frequency and level fields, at the left of the info line or in the info line itself.

Status information displayed between the frequency and level fields:

RF OFF The RF output is switched off
MOD OFF All modulations are switched off.

FREQ OFFSET A frequency offset is set.

The frequency entered and displayed in the frequency field takes any set frequency
offset into consideration, e.g. an offset set for a downstream instrument. This
means that with a frequency offset the frequency displayed in the header does not
correspond to the frequency at the RF output, but rather to the frequency at the
output of the downstream instrument.

This allows the desired frequency at the output of a downstream instrument to be
entered in the frequency field. The signal generator changes the RF output
frequency according to the entered offset.

However, the frequency entered and displayed in the Frequency/Phase menu of
the RF/Ana Mod function block always corresponds to the RF output frequency.
Any frequency offset is not taken into consideration.

The correlation is as follows:

Freq in header = RF output frequency (= Freq in menu) + Freq offset (= Offset
in menu)
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LEVEL OFFSET

EXT REF

A level offset is set.

The level entered and displayed in the Level field takes the offset of any
downstream attenuators/amplifiers into consideration by way of calculation. This
means that with a level offset the level displayed in the header does not correspond
to the level at the RF output, but rather to the level at the output of the downstream
instrument.

This allows the desired level at the output of downstream instruments to be
entered. The signal generator changes the RF output level according to the set
offset.

However, the level entered and displayed in the Level menu of the RF/Ana Mod
function block always corresponds to the RF output level. Any level offset is not
taken into consideration.

The correlation is as follows:

Level in header = RF output level (= Level in menu) + Level offset

An external reference is used.

The external signal with selectable frequency and defined level must be input at the
REF IN connector. It is output at the REF OUT connector.

Status information displayed to the left of the Info line:

REMOTE

REM LLO

The instrument is remote controlled.

The key switches the instrument from remote control to manual control. The
current command must be fully processed before the mode is switched, otherwise
the instrument switches immediately back to remote control.

The instrument is remote controlled.

The instrument can be switched from remote control to manual control by means of
remote control only (e.g. with the Visual Basic command CALL IBLOC
(generator%)); the key is disabled. The key is disabled by remote control
with the command LLO.

Status information displayed in the Info line:

RFSweep
LevelSweep
LFSweep

ALC On/Auto/S&H

1400.0075.32

The indicated sweep is enabled.

The status of the automatic level control is indicated:
- ON = automatic level control permanently on

- Auto = automatic level control is automatically adapted to the
operating states

- S&H = automatic level control off, recalibration of the level whenever
the level or frequency is set (sample and hold mode).
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ListMode List mode is active.

The values of the frequency/level pairs in the selected list are set for the
chosen dwell time.

AttFixed Attenuator fixed mode is active.

The uninterrupted level settings are made in a fixed range without
attenuator switching. The variation range is set automatically when this
mode is activated. The range is displayed under Attenuator Fixed Range
in the Level menu.

UCorr User Correction is active.

The level is corrected by the given values in the selected user correction
list. Correction is performed by the user-defined list values being added to
the output level for the respective RF frequency. With frequencies which
are not contained in the list, the level correction is determined by
interpolation of the closest correction values.

OvenCold The reference oscillator has not yet reached its nominal frequency.

When switching on from the STANDBY mode, the specified frequency
accuracy is reached immediately. If the power switch was switched off,
the reference oscillator needs some warm-up time to reach its nominal
frequency. During this period of time, the output frequency does not yet
reach its final value either.

Error Messages

Messages indicate errors in the instrument. They are displayed in the info line in different colors
depending on their importance and display duration. Errors (e.g. no calibration data) are displayed in
red, information (e.g. file not found) and warnings in black. Warnings indicate less significant errors (e.g.
the instrument operates outside specified data).

Volatile messages

Volatile messages report automatic settings in the instrument (e.g. switching off of incompatible types of
modulation) or on illegal entries that are not accepted by the instrument (e.g. range violations). They are
displayed in the info line on a yellow background. They are displayed on top of status information or
permanent messages.

Volatile messages do not normally demand user actions and disappear automatically after a brief period
of time. They are stored in the history, however.

Remote-control command:

SYST:ERR? or SYST:ERR:ALL?

Permanent messages

Permanent messages are displayed if an error occurs that impairs further instrument operation, e.g. a
hardware fault. The error signaled by a permanent message must be eliminated before correct
instrument operation can be ensured.

The message is displayed until the error is eliminated. It covers the status display in the info line. After
error elimination, the message automatically disappears and is also recorded in the history.
Remote-control command:

SYST:SERR?
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Alphabetical List of SCPI-Error Messages

The following list contains all error messages defined in SCPI in alphabetical order. SCPI error
messages are the same in all SCPI instruments. The errors are assigned negative numbers.

The error text being entered into the error/event queue or being displayed is printed in bold face on the
left together with the error code. Below the error text, there is an explanation as to the respective error.

Note:
The index provides a list of the error messages sorted according to their error codes.

Block data not allowed (-168)

The command contains legal block data which are not allowed at this point.

Example: The command SOUR:FREQ requires a numeric parameter -
FREQ #13a
SCPI: Command error - sets bit 5 in the ESR register

Character data not allowed (-148)
The character data is prohibited for this command or at this point of the command.

Example: Command SOURce : FREQuency requires a numeric parameter.

SCPI: Command error - sets bit 5 in the ESR register

Character data too long (-144)
The character data element contains more than 12 characters.

SCPI: Command error - sets bit 5 in the ESR register

Command Error (-100)
Generic error message that cannot detect a more specific error.
SCPI: Command error - sets bit 5 in the ESR register

Command protected (-203)

The desired command could not be executed as it was protected with a password.

Example: The command CAL: FREQ? might be protected with a password.

Remedy Use command :SYST:PROT1 OFF, 123456 to enable the
command.

SCPI: Execution error - sets bit 4 in the ESR register
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Data out of range (-222)

A value of the transmitted command was outside the legal range.

Example: Command SOUR: FREQ only permits entries in the range of min
to max frequency.
SCPI: Execution error - sets bit 4 in the ESR register

Data type error (-104)

The command contains an invalid value indication.

Example: ON is indicated instead of a numeric value for frequency setting
- :FREQ ON
SCPI: Command error - sets bit 5 in the ESR register

Device-specific error (-300)
Device-specific error not defined in greater detail.

SCPI: Device-specific error - sets bit 3 in the ESR register

Exponent too large (-123)
The magnitude of the exponent is too large.

SCPI: Command error - sets bit 5 in the ESR register

Expression data not allowed (-178)
The command contains a mathematical expression at an impermissible position.

SCPI: Command error - sets bit 5 in the ESR register

GET not allowed (-105)
A Group Execute Trigger (GET) is within a command line.
Note: A Group Execute Trigger (GET) is only allowed at the end of a
command line or in a separate command line.

SCPI: Command error - sets bit 5 in the ESR register

Hardware error (-240)

A legal program command or a query could not be executed because of a hardware
problem in the device.

SCPI: Execution error - sets bit 4 in the ESR register

Hardware missing (-241)

A legal program command or a query could not be executed because of a missing
device hardware.

Example: An option is not fitted.

SCPI: Execution error - sets bit 4 in the ESR register
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Header suffix out of range (-114)
The command contains an illegal numeric suffix.

Example: : SOURce22 is not defined for the signal generator.

SCPI: Command error - sets bit 5 in the ESR register

lllegal parameter value (-224)
The parameter value is invalid.

Example: An invalid text parameter is indicated
TRIG:SWEep:SOUR TASTe

SCPI: Execution error - sets bit 4 in the ESR register

Invalid block data (-161)

The command contains illegal block data.

Example: An END message was received before the expected number of
data had been received or no numeric data element is sent after
the introductory #

SCPI:

Command error - sets bit 5 in the ESR register

Invalid Character (-101)
The command contains an invalid sign.

Example: A header contains an ampersand, "SOURCE&".

SCPI: Command error - sets bit 5 in the ESR register

Invalid separator (-103)

The command contains an impermissible sign instead of a separator.

Example: A semicolon is missing after the first command in a command
line with several commands -
":FREQ 2MHz POW -25".

SCPI:

Command error - sets bit 5 in the ESR register

Invalid suffix (-131)
The suffix is not appropriate for this command.

Example: nHz is not defined.

SCPI: Command error - sets bit 5 in the ESR register

1400.0075.32 9.6 E-4



R&S SMA Alphabetical List of SCPI-Error Messages

Lists not same length (-226)

The parts of a list have different lengths. This error message is also displayed if only
part of a list has been transmitted via IEC bus. All parts of the list have to be
transmitted always before it is executed.

Example: The POWer list content is longer than the FREQuency list
content, or only the POWer content is transmitted.

SCPI: Execution error - sets bit 4 in the ESR register

Missing parameter (-109)
The command does not contain the required parameters.

Example: Command :SOUR:FREQ requires the indication of a parameter
-":FREQ; POW -35"

SCPI: Command error - sets bit 5 in the ESR register
No error (0)
This message is output if the error queue does not contain entries.

Numeric data not allowed (-128)
The command contains a numeric data element the device does not accept in this

position.
Example: The command :SOUR:BB:MCCW: SEQ requires the indication of
a text parameter - SOUR:BB:MCCW: SEQ AUTO.
SCPI: Command error - sets bit 5 in the ESR register

Out of memory (-225)
The storage space available in the instrument is exhausted.
SCPI: Execution error - sets bit 4 in the ESR register

Parameter not allowed (-108)
The command contains too many parameters.

Example: Command SOURce:FM:INTernal:FREQuency permits only
one frequency indication - " : FREQ: CENT 30 kHz, 40 kHz".

SCPI: Command error - sets bit 5 in the ESR register

Program mnemonic too long (-112)
The header contains more than 12 characters.
SCPI: Command error - sets bit 5 in the ESR register
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Queue overflow (-350)

This error code is entered into the queue instead of the actual error code if the queue
is full. It indicates that an error has occurred but not been recorded in the queue. The
original error message is lost.

Remedy: Reading out the error messages e.g. with command
SYSTem:ERRor:ALL? clears the error queue.

SCPI: Device specific error- sets bit 3 in the ESR register

Query interrupted (-410)
This query has been interrupted.

Example After a query, the instrument receives new data before the
response has been sent completely.

SCPI: Query error - error in data request - sets bit 2 in the ESR

register.

Query unterminated (-420)

This query is missing or incomplete.

Example The instrument is addressed as a talker and receives incomplete
data.

SCPI: Query error - error in data request - sets bit 2 in the ESR
register.

Query deadlocked (-430)
This query cannot be processed.

Example The input and output buffers are full, the instrument cannot be
operated.

SCPI: Query error - error in data request - sets bit 2 in the ESR

register.

Self test failed ... (-330)

An error was detected in the selftest named after the semicolon. An error-free
operation of the module concerned is no longer guaranteed.

SCPI: Device specific error- sets bit 3 in the ESR register

Settings conflict ... (-221)
There is a setting conflict between the two parameters indicated after the semicolon.
Example: The set FM deviation is too large for the selected RF frequency.

Remedy One of the given values has to be corrected to obtain a valid
output signal.

SCPI: Execution error - sets bit 4 in the ESR register
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String data not allowed (-158)
The command contains a legal string data element which is not allowed at this point.

Example: A text parameter is set in quotaton marks -
SOURce: FREQuency:MODE "FIXed".

SCPI: Command error - sets bit 5 in the ESR register
Suffix not allowed (-138)

A suffix is not allowed for this command or at this point of the command.

Example: Command *RCL does not permit indicating a suffix.
SCPI: Command error - sets bit 5 in the ESR register
Suffix too long (-134)

The suffix contains more than 12 characters.

SCPI: Command error - sets bit 5 in the ESR register

Syntax error (-102)

The command is invalid.

Example: The command contains block data the instrument does not
accept.
SCPI: Command error - sets bit 5 in the ESR register

System error (-310)

This error message suggests an error within the instrument. Please inform the R&S
Service.

SCPI: Device specific error- sets bit 3 in the ESR register

Too many digits (-124)
The decimal numeric data element contains too many digits.

SCPI: Command error - sets bit 5 in the ESR register

Too much data (-223)
More data were sent by the host than the signal generator can handle.

SCPI: Execution error - sets bit 4 in the ESR register

Undefined header (-113)
The sent command header has not been defined.

Example: Header : *xv7 is undefined for every instrument.

SCPI: Command error - sets bit 5 in the ESR register
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Alphabetical List of Device-Specific Error Messages

The following list contains all error messages specific of the instrument in alphabetical order. The
positive error codes mark the errors specific of the instrument.

The error text being entered into the error/event queue or being displayed is printed in bold face on the

left together with the error code. Below the error text, there is an explanation as to the respective error.

Note:
The index provides a list of the error messages sorted according to their error codes.

Extern reference out of range or disconnected (50)

External reference is selected but no external signal is applied or the signal is out of

range.
Remedy: Check the selected reference signal source (internal or external)
in the Reference Oscillator menu (Setup). Change setting to
'internal’ if no approriate external source is available.
SCPIL:

Device-specific error - sets bit 3 in the ESR register

Adjustment data invalid (183)

Adjustment data are invalid and must be restored.
Remedy: The adjustment data have to be generated again by an internal

or external adjustment or to be loaded into the instrument.

SCPI: Device-specific error - sets bit 3 in the ESR register

Adjustment data missing (182)
Adjustment data are missing.

Remedy: The adjustment data have to be generated first by an internal or

external adjustment or to be loaded into the instrument.

SCPI: Device-specific error - sets bit 3 in the ESR register

Adjustment failed (180)

Adjustment could not be executed

Remedy: The adjustment data have to be generated first by an internal or
external adjustment or to be loaded into the device (see section
Adjustment).

SCPI:

Device-specific error - sets bit 3 in the ESR register
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Cannot access the EEPROM (202)
A error occurs when writing or reading a EEPROM.
Example: The EEPROM is defect.

SCPI: Device-specific error - sets bit 3 in the ESR register

Cannot access hardware (200)
The data transmission to a module was unsuccessful.

Example: The module is not installed, not properly installed or missing.

SCPI: Device-specific error - sets bit 3 in the ESR register

Cannot open file (460)
The selected file can not be opened.
Remedy: Check the path and file name.

SCPI: Device-specific error - sets bit 3 in the ESR register

Cannot read file (462)
The file can not be read.

Example: The file contents are not compatible with the file type.

SCPI: Device-specific error - sets bit 3 in the ESR register

Cannot write file (461)
The file can not be written.

Example: The file is read-only.

SCPI: Device-specific error - sets bit 3 in the ESR register

Driver initialization failed (204)
Initialization of a driver fails when booting the instrument firmware
Example: The driver is not compatible with the hardware or software
configuration of the instrument.

SCPI: Device-specific error - sets bit 3 in the ESR register

File contains invalid data (465)

The selected file contains data that is not valid for the file type. The file extension
determines the data that is valid for this file type. If the file extension is changed the
lists are no longer recognized and the data are therefore invalid.

Example: The extension of a waveform file (= *.wv) was changed to *.txt.

SCPI: Device-specific error - sets bit 3 in the ESR register
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Filename missing (463)
The desired operation cannot be execute because the file name is not specified.

Example: A file name has to be entered when creating a new list.

SCPI: Device-specific error - sets bit 3 in the ESR register

Hardware revision out of date (201)

A later version of certain parts of the instrument is necessary to execute the function

selected.
Example: The driver does not support the installed version of a module.
SCPI: Device-specific error - sets bit 3 in the ESR register

Invalid EEPROM data (203)
Reading a EEPROM is possible, however the data are inconsistent.

SCPI: Device-specific error - sets bit 3 in the ESR register

Invalid filename extension (464)

The file extension is not valid for the desired operation.

Example: The file extension for list mode files is *.Isw. It is not
possible to enter another file extension when storing a list.

SCPI: Device-specific error - sets bit 3 in the ESR register

No current list (241)

There is no list selected. To execute the desired operation a list has to be selected in
the related menu. If no list is available, a new list must be created.

Example: The list mode is enable without a list being selected.

SCPI: Device-specific error - sets bit 3 in the ESR register

This modulation forces other modulations off (140)

A modulation has been switched on which cannot be used at the same time as an
already active modulation. The previous modulation has been switched off.

Example: Enabling FM modulation switches PM modulation off.

SCPI: Device-specific error - sets bit 3 in the ESR register

Unknown list type specified (242)

The list type selected is not valid for the desired operation

Example: The file extension for list mode files is *.Isw. It is not
possible to enter another file extension when selecting a
list.

SCPI: Device-specific error - sets bit 3 in the ESR register
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Bl I C PRSPPI 6.5
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SENSEe[:POWer]:FILTENLENGLN:AUTO ....eeiiiie ittt 6.28
SENSEe[:POWEr]:FILTErNSRALIO ....cceiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt 6.28, 6.29
SENSE[:POWET]:FILTEIrSONCE .....ccoiieiieieieeeeeeeeeeeeeeeeeeeeeeee ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeees 6.29
] = N ST = @ AT AT L= o o 1 =Y G I 6.29
SENSE[:POWEIT:FREQUENCY ...ttt ettt e e e e e et e e e e e e e e e ennnreeeeeae e e e e annneees 6.30
SENSE[:POWEI:OFFSEL ... ..ottt sa e s e bt e sabe e e sbe e e sneeeeaee 6.30
SENSE[:POW I :OF F SO STATE ..ottt et e e st e e e et e e e snbeee e 6.30
SENSE[:POWEI :SNUMDET ...ttt et et e e e st e e s snbe e e e s anbeeeeesnbeeeeeas 6.30
SENSE[:POWEI :SOURCE .....coi ittt ettt e et e e e sate e e e s enbe e e e e anbeeeeesnteeeeeas 6.31
SENSE[:POWEr]:STATUS[:DEVICE]? ....eeieiiiiiie ettt e e st e e e snaeee e 6.31
SENSE[:POWEI:SVERSION. ...ttt ettt sttt e e e sttt e e s enbe e e e e anbeeeeesnbeeeeeas 6.31
SENSE[IPOWEITTYPE? ... ettt ettt e e e et e e e ea et e e e aabeee e s anbeeeesanbeeeesanbeeeeeas 6.31
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SENSE[IPOWEI:ZERO .......oeiiiiiteie ettt e e et e e e et e e e e et e e e e eabaeeessabeeeesanbaeeesanteeaeaas 6.32
SENSEIUNITLEPOWET ...ttt ettt e e ettt e e e et e e e e eab e e e e s sateeeeeeabaeeesantaeaesansaeeesanraneeaas 6.32
[:SOURCEe<1|2>]:POWErALC:OMODAE .......ooiiiiiiiieitiiee ettt e s as 6.100
[SOURCce<[1]|2>:]FREQuency:PHASe:CONTINUOUS:HIGH ... 6.56
[SOURce<[1]|2>:]FREQuency:PHASe:CONTINUOUS:LOW.........ooiiiiiiiiiee e 6.56
[SOURCce<[1]|2>:]FREQuency:PHASe:CONTINUOUS:MODE ... 6.57
[SOURCce<[1]|2>:]FREQuency:PHASE:CONTINUOUS:STATE .....ueiiiiiiiiiiiiiieeee e 6.57
[SOURCce:]:PULM:TRIGger:EXTernal:IMPedance ..o 6.109
[SOURCE: JADF i ST AT ] ettt eetiee ettt ettt e e ettt e e e et e e e e sate e e e e anteeeeaasteeeeasbeeeeannteeeeasseeeeanseeeeannes 6.34
[SOURCE:JAMIDEPTR] ...ttt et e e e et e e e e abee e e e eate e e e esreeeeenreeeeennes 6.35
[SOURCE:JAM:EXTErNal:COUPIING ....coeiiiiiiee ettt e nbe e e e e e 6.35
[SOURCE:JAM:INTErNal<A|2>:DEPTR .ot 6.36
[SOURCE:JAM:INTEINASOURCE ......eeiiiiiiiiee et et nee e e 6.36
[SOURCE: JAM:SENSIIVILY .veeeeiiiiiiee ittt e et e e e e tre e e e e eate e e e enre e e e enreeeeennns 6.36
[SOURCE:JAM:SOURCE ... 6.37
[SOURCE: JAM: S T AT ettt e ettt ettt ettt e e e ettt e e e ettt e e e easbe e e e e asteeeeasteeeeasteeeeesteeeeensteeeeaseeeeeannes 6.37
[SOURCE:ICHIRP:BANDWIALN ....coiiiiiiie ettt e et e e et e e e e nte e e e e neeeeeenees 6.38
[SOURCce:]CHIRP:COMPression:RATIO .....ccooe e, 6.38
[SOURCE:ICHIRP:PULSEIPERIOM ......cciiiiiiiiie ettt e et e e e e nre e e e e 6.39
[SOURCE:ICHIRP:IPULSEIWID TN ...ttt ettt e e et e e e et e e e ente e e e eneeeeeennes 6.39
[SOURCE:ICHIRP:ISTATE ..ottt ettt e e ettt e e e e bt e e s e bt e e e e e bbe e e e ensbeeeeenreeeeennee 6.39
[SOURCce:ICHIRp: TRIGger:EXTernal:GATE:POLAItY.......cooiiiiiie e 6.39
[SOURCce:ICHIRp:TRIGger:EXTernal:IMPedancCe ...........ccoooiiiiiiiiiiie e 6.40
[SOURCce:ICHIRp: TRIGErEXTErnal:MODE ..........c..oiiiiiiie et 6.40
[SOURCce:ICHIRp: TRIGErEXTErnal:SLOPE ......ccociiii e 6.40
[SOURCE:JCORRECHON[:STATE] ..ttt ettt e et e bt e e e e nree e e ennee 6.49
[SOURCce:]CORRECtiON:CSET[:SELECE] ..., 6.48
[SOURCe:]JCORRECHON:CSETICATAIOF? ...eeieiiieeeiiiiieeeeee ettt e e e e e ae e e e e e e e e sneeaeeeaeas 6.42
[SOURCce:]CORRection:CSET:DATA[:SENSor<1...3>][:POWer]:SONCe .............eeeeeiiiiiiin. 6.43
[SOURCce:]CORRection:CSET:DATAIFREQUENCY ......euiiiiiiiiiiiiiiieee et 6.42
[SOURCce:]CORRection:CSET:DATA:FREQUENCY:POINS? .....ooeiiiiiiiiieeee e 6.42
[SOURCe:JCORRECHON:CSET:DATAIPOWET ....coiiiiiii ettt 6.43
[SOURce:]JCORRection:CSET:DATA:POWErPOINIS? .....cooiiiiiieiiee e 6.43
[SOURCe:JCORRECHON:CSET:DELELE ......eiiiiiiieiiiiee e 6.44
[SOURCce:]CORRection:DEXChange:AFILE:CATAIOG? ....ueiiiiiiiie e 6.44
[SOURCce:]CORRection:DEXChange:AFILE:EXTENSION......ccoiiiiiiiiiie e 6.45
[SOURCce:]CORRection:DEXChange:AFILE:SELECT. .........coiiiiiiiiiiiiieeeeee e 6.45
[SOURCce:]CORRection:DEXChange:AFILe:SEParator:COLUMN ........couiiiiiieiiiiiieee e 6.46
[SOURCce:]CORRection:DEXChange:AFILe:SEParator:DECIMal ...........ccoeeieiiiiiiieeeen 6.46
[SOURCce:]CORRection:DEXChange:EXECULE ..........uuiiiiiiiiieeiee et 6.47
[SOURCce:]CORRection:DEXChange:MODE ...t 6.47
[SOURCce:]JCORRection:DEXChange:SELEC ............uieiiiiieiee e 6.48
[SOURCE:JCORRECHON:VALUET? ..., 6.49
[SOURCE:IFMDEVIAtON] ...cccieteee ettt ettt et e e e e et e e e et e e e e eate e e e e nre e e e enreeeeennes 6.50
[SOURCE:IFM:EXTErnal:COUPHNG ....coiiiiiiiee ittt st e e e e e e 6.50
[SOURCE:IFM:EXTErnal:DEVIAtion .........c.eiiiiiiie et 6.51
[SOURce:IFM:EXTernal:DIGital:BFORMAL .........oooiiiiiiiiiiee e 6.51
[SOURce:IFM:INTernal<[1]|2>:DEVI@tion ..........coiiiiiiiieiiee e 6.51
[SOURCE:IFM:INTEIrNA:SOURCE ......ooiiiiiiiiie ettt et et nbe e e e nee e e e eneee 6.51
[SOURCE:IFMIMODE .......coiiiiiiiiie ettt ettt e ettt e e e ettt e e e e st e e e e esteeeeesteeeeensteeeeesteaeeaneeeeeannes 6.51
[SOURCE:IFM:SENSIIVILY ...eieiiiiiieeiiiiie ettt e e et e e e st e e e e nte e e e ente e e e enteeeesneeeeeennes 6.52
[SOURCE:IFM:SOURCE ..., 6.52
[ES1 O LU Lo = | Y S I = SRS 6.52
[SOURCce:IFREQUENCY[:CW :FIXEA] ...t ee s 6.54
[SOURce:IFREQUENCY[:CW:FIXEAIIRCL ...t 6.54
[SOURCE:JFREQUENCY:CENTEN ...ttt ettt e et e e e e are e e e e nree e e eanes 6.53
[SOURCE:IFREQUENCY:MANUAL ........oeiiiiiiiie ettt et e e e eare e e e e are e e e eanes 6.55
[SOURCE:JFREQUENCY:MODE ...ttt et e et e e e e e e e e e nre e e e ennes 6.55
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[SOURCE:JFREQUENCY:OFFSEL ...ttt ettt e e e e e 6.56
[SOURCE:JFREQUENCY:SPAN ...ttt et e e e et e e e et e e e e nre e e e e nreeeeennes 6.58
[SOURCE:JFREQUENCY:STARL ....ooiiitiee ettt e e et e e e et e e e e nre e e e e nreeeeennes 6.58
[SOURCce:IFREQuUeNcY:STEP[INCREMENT] ....oooiiiee e 6.58
[SOURCe:IFREQUENCY:STEP:MODE ...t e et e e e e e e e aeeeeeas 6.59
[SOURCE:IFREQUENCY:STOP ...ttt e ettt e e e e e e e te e e e e e e e e enneeneeeaeas 6.59
[SOURCE:]ILS[:GS|GSLOPE:COMIAL:STATE] ...uitiiiiiiieeeiieee e ettt e e esttee e e siee e e et e e e e snrea e e eneeeeesnneeeeeennes 6.34
[SOURCE:]ILS[:GS|GSLOPE[:COMIA:CODE .......cccciiiiieeeieee et e e eeneee e e ennes 6.33
[SOURCe:]ILS[:GS|GSLOPE:COMIA:DEPTRN.. ..ottt 6.33
[SOURCce:]ILS[:GS|GSLope]:COMId:FREQUENCY.......cuuiiiieeeieiiiiiiieeeeeeiesiiieeeeee e e s ssnenaeeeeeeesesnnnneeeeens 6.34
[SOURCce:]ILS[:GS|GSLOPE:DDMDEPTR]......oiiiiiiiie ettt e 6.62
[SOURCe:]ILS[:GS|GSLOPE]:DDM:COUPIING ....ooiiiiiiieeiiiee et 6.61
[SOURCEe:]ILS[:GS|GSLOPE]:DDM:CURRENL......cciiiiiieieieee e e ceciiiiee e e e e e e e e e s e e e e e e e e snrnneeeees 6.62
[SOURCe:]ILS[:GS|GSLOPE]:DDM:DIRECHON ....cociiiiiiiiiiiiie ettt 6.62
[SOURCce:]ILS[:GS|GSLope]:DDM:LOGArtNMIC ........ueeeeiiieieiiieeie e 6.63
[SOURCce:]ILS[:GS|GSLope]:FREQUENCY:STEP ... 6.63
[SOURCE:]ILS[:GS|GSLOPEICAO:CHANNEL......ccciiiiie ettt 6.64
[SOURCce:]ILS[:GS|GSLope]:LLOBE[:FREQUENCY]......ueeieieiiiaiiieiie et 6.64
[SOURCE:]ILS[:GS|GSLOPEIIMODE ..........tiiieiiiee et see e e e et e e e e nnae e e e enae e e e ennreeeeennes 6.64
[SOURCE:JILS[:GS|GSLOPEIIPHASE. ...ttt e e e e nre e e e e nre e e e ennes 6.66
[SOURCE:]ILS[:GS|GSLOPEI:PRESEL........eeiieiiiie e e 6.66
[SOURCE:JILS[:GS|GSLOPEL:SDIM....ciiiiieiieieiiie e ettt e e e e e e e e e e e e s e e e e e e e e s s nsnreeeaeeeeeannnrnreeeeens 6.66
[SOURCE:]ILS[:GS|GSLOPEL:SOURCE ......ueiiiiiiieee ittt e e st e e s rr e e e e e e s e e e e e e e s e snnrnreeeees 6.67
[SOURCE:JILS G S G SLOPE i STATE e eceieieieee e e ettt e e e e e e ete e e e e e e s e e e e e e e s ssnanreeeaeeeseannsrnreeeeens 6.67
[SOURCe:]ILS:LOCalize:rICAO:CHANNEL ......ooiie et e e e e e e e enrnaeeeee s 6.64
[SOURCce:]ILS:LOCalizer:COMIAL:STATE] ...cccoviee ettt ettt ettt ettt e e e e e e e nre e e e ennes 6.61
[SOURCce:]ILS:LOCalizer:COMId:CODE .........cuiiiiiiie ettt e 6.61
[SOURCe:]ILS:LOCalizer:COMIA:DEPTR ...cciiiiiie ettt e e e e e e enees 6.61
[SOURCce:]ILS:LOCalizer:COMId:FREQUENCY ...ttt e e e eea s 6.61
[SOURCE:]ILS:LOCaliZer:DDMIDEPTR] ...uiiiiiiiie ettt e et ne e e e enreeeeenees 6.62
[SOURCe:]ILS:LOCAliZEr:DDM:COUPHNG . ... eeeeieeeieiieeeeee ettt e e e e e e e e e aneeaeeeeeas 6.61
[SOURCEe:]ILS:LOCaliZEr:DDM:CURRENL .....uiiiieeeeeciiiieiee e e e sttt e e e st e e e e e e e sntnanee e e e e e e snnrnneeeees 6.62
151018 ] 3ot || IS H MO L07= 117415 BB 1Y B 1| 24=To1 110] o 0SS 6.62
[SOURCce:]ILS:LOCalizer:DDM:LOGANNMIC ..vvvieiiiiiiieiiiiee e e e e e e e e sneaneeeee s 6.63
[SOURCce:]ILS:LOCalizer:FREQUENCY:STEP .....cco ettt e e 6.63
[SOURCce:]ILS:LOCalizer:LLOBE[:FREQUENCY] ......cuuiiieiiiiie ettt 6.64
[SOURCE:]ILS:LOCAlZENMODE ........ooiiieiee ettt e et e et e e e e e e e e 6.65
[SOURCE:]ILS:LOCAliZENPHASE ... 6.66
[SOURCE:]ILS:LOCaAliZEr:PRESEL ... 6.66
[SOURCce:]ILS:LOCalizer:RLOBE[:FREQUENCY] ......uueiiieiiieeiiiieeee et e e e 6.66
[SOURCE:]ILS:LOCAliZESDM ... 6.66
[SOURCE:]ILS:LOCaAliZEr:SOURCE.......cccoeeee e 6.67
[SOURCE:]ILS:LOCAliZEr:STAT ..., 6.67
[SOURCE:]ILS:ULOBE[:FREQUENCY] ....cutiieeiiiiee e ettt ettt eette ettt e e e e et e e e e nre e e e e nree e e ennes 6.67
[SOURCE:]INPUt:MODEXEIMPEAANCE ........eviieiiieeeeeciieieee e e e s eeee e e e e s e e e e e e e snenaeeeeeeeeesnsrnneeeees 6.68
[SOURCE:]INPULPULM:IMPEAANCE ...ttt ettt e e e e e e e e e sntnte e e e e e e s e nnnrnneeeee s 6.68
[SOURCE:]INPUL TRIGGEINSLOPE ....cccc ittt et e e e e e e e e e e e e e s nanaeeeaeeesesnsenreeneeas 6.68
[SOURCce:ILFOutputSWEEepP[:FREQUENCY:SHAPE........ooeiiee ettt 6.76
[SOURCE: ILFOUIPUL I STATE] .ttt e et e e e et e e e e nre e e e e nreeeeennes 6.73
[SOURCce:ILFOUtput<[1]|2>:FREQUENCY .....eeeiiiiiiiiiiiiiieeee ettt e e e e e e e enee e eeee s 6.70
[SOURCce:ILFOuUtput<[1]|2>:INTernal:VOLTagE ........uueeieiiieeeieiieiee et 6.72
[SOURCce:ILFOutput:FREQUENCY:MANUAL.....ccoii it 6.70
[SOURCce:ILFOutput:FREQUENCY:MODE .......cooi e 6.71
[SOURCce:ILFOuUtput:FREQUENCY:STARL .....ceiiiiiee e e ee s 6.71
[SOURCce:ILFOUtput:FREQUENCY:STOP ...t ee s 6.72
51010 | ot | I @ 10 10 o @ T S 6.72
[SOURCE:JLFOULPULSOURCE .....vviiiiieee ettt ettt e e e s st e e e e e e e e et e e e e e e s ananteeeaeeeeesnnrnneeeeens 6.73
[SOURCce:ILFOutput:SWEep[:FREQUENCY]I:DWELI .....ccooiiiiiiiiie e 6.74
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[SOURCce:]LFOutput:SWEep[:FREQUENCY]:EXECULE .......coviiiiiiiiiiiieeee e 6.74
[SOURCce:ILFOutput:SWEep[:FREQUENCY]:LFSOUICE .....cceei it 6.75
[SOURCce:ILFOutput:SWEep[:FREQUENCY]:MODE..........cuiiiiiiiieeeiie e 6.74
[SOURCce:ILFOutput:SWEep[:FREQUENCY]:POINIS ......coiiiiiieeee e 6.75
[SOURCce:ILFOutput:SWEep[:FREQUENCY]:SPACING ....coiiiiiiiiieiee et 6.76
[SOURCce:ILFOutput:SWEep[:FREQuUency]:STEP[:LINEar] .........ccouii e 6.76
[SOURCce:ILFOutput:SWEep[:FREQuency]:STEP:LOGarithmic............cccuviiiieiiiiieeeen 6.77
[SOURCE:ILFOULPULVOLTAGE ... eeeeeieeeeeiiteieeee ettt e e e e e ettt e e e e e e e nea e e e e e e e e e enneneeeeaeas 6.77
[SOURCE:ILFOULPULZ:SHAPE. ..., 6.72
[SOURCce:ILFOUtput2:SHAPE: TRAPEZEIFALL ...ttt e e 6.72
[SOURCce:ILFOutput2:SHAPE: TRAPEZE:HIGH .........ooiiiiiiiee et e e 6.73
[SOURCce:ILFOUtput2:SHAPE: TRAPEZELOW ...ttt e e a e e e e nnraneeeee s 6.73
[SOURCce:ILFOuUtput2:SHAPE: TRAPEZEIRISE..........eiieeieie ettt e e e e 6.73
[SOURCE:ILISIDWELL ... ..ttt e e e et e e et e e e et e e e e e ate e e e e nreeeeennes 6.84
[IS1O Lo | S I 07 =1 (o o SRR 6.79
[SOURCE:ILIST:DELELE ... .tiiie ettt et e st e e e ettt e e e e st e e e este e e e e nte e e e eseeeeeeneeeeeennes 6.80
[SOURCE:ILIST:DELELEIALL .....eeeee ettt ettt ettt e ettt e e e et e e e et e e e enre e e e e nreeeeennes 6.80
[SOURCce:ILIST:DEXChange:AFILE:CATAIOG? ... ...t 6.81
[SOURCce:ILIST:DEXChange:AFILE:EXTENSION .......uuiiiiiiieieiieeee e 6.81
[SOURCce:ILIST:DEXChange:AFILE:SELECL ...t 6.82
[SOURCce:LIST:DEXChange:AFILe:SEParator:COLUMN .........uuviiiiiee e e e 6.82
[SOURCce:LIST:DEXChange:AFILe:SEParator:DECIMal ...........ceuvviieiiiecieieeee e 6.82
[SOURCE:ILIST:DEXChanGE:EXECULE .......uuuiiiiee e sttt e e e e e e e senae e e e e e e s e ennenneeeee s 6.83
[SOURCE:ILIST:DEXChanGE:MODE ...ttt e sttt e e e e e s e e e e e e e snanae e e e e e e s e snnrnneeeees 6.83
[SOURCE:ILIST:DEXCHhANGE:SELECE ...ttt ettt e e e e e e e e e e e e e enrnaeeeee s 6.83
[SOURCE:ILIST:FREQUENCY .....oeeieiiiiee ettt ettt e ettt e e e et e e eabe e e e e eate e e e e nre e e e enreeeeannes 6.84
[SOURCEe:ILIST:FREQUENCY:POINLIS? ...t e e e e e e e aeeee s 6.84
[SOURCE:ILIST:INDEX:STARL ....eeiiiiiiie ettt e et e et e e e et e e e e sste e e e ssteeeeennteeeeeseeeeeaneeeeeennes 6.85
[SOURCE:ILIST:INDEX:STOPR ....oeiee ettt ettt e e ettt e e e e st e e e e ste e e e e nte e e e enteeeeenreeeeennes 6.85
[SOURCE:ILISTLEARN ...ttt ettt ettt e et e e e ettt e e e e snt e e e aste e e e esteeeeennteeeeesteeeeaneeeeennnes 6.85
[SOURCE:ILISTIMODE ......ooiii ottt e ettt e e e ettt e e e e st e e e s ste e e e e nte e e e enteeeeeneeeeeannes 6.86
[SOURCEILIST:IPOWET .....eeiieiieiie ettt ettt ettt e e et e e e e bt e e e e e abe e e e e sbe e e e enreeeeennee 6.86
[SOURCE:ILIST:POWEINAMODE .....coieeieiiiieieiiie e e e eeittete e e e e s e staee e e e e e e sssnsnteeeeaaeessnnsnaneaaaeeseannssnneeneens 6.86
[SOURCE:JLIST:POWEIPOINLIS? .. ..ottt e e e e et e e e e nre e e e e nre e e e ennes 6.87
[SOURCE:ILIST:TRIGGEINSOURCE.......ciiiiiieieiiie e ettt et e e e e e e s e e e e e e e s ssnanreeeaaeeeeannsrnneeeeens 6.88
[SOURCce:IMBEaCON[:MARKETI:DEPTR ....uiiiiiiie ettt s e 6.90
[SOURce:IMBEacon[:MARKEI:FREQUENCY ......ccoovuuiiiiieee e ittt e e e s seeee e e e e e snanaeeeae e e e e snnnneeeee s 6.90
[SOURCce:IMBEacon:COMIA[:STATE] ..o, 6.90
[SOURCce:IMBEacon:COMId:CODE ..., 6.89
[SOURce:IMBEacon:COMId:DEPTh........coo 6.89
[SOURce:IMBEacon:COMId:FREQUENCY ......cooiiiiiiiiiieieee ettt a e e e ee s 6.89
[SOURCE:IMBEACON:STATE. ..., 6.91
[SOURCE:IMODUIAtioON:STATE ..o, 6.92
[SOURCE:INOISEBWIDLN ...t et e et e e e e rre e e e e nre e e e ennes 6.93
[SOURCE:INOISE: BWIDth: ST AT E ... ettt et e e e e eate e e e e are e e e e nree e e eanes 6.93
[SOURCE:INOISE:DISTIDULION.....eeeiiieeee it e e s e e e e e s e e e e e e s ssnenreeeaeeeseannrnreeeees 6.93
[SOURCE:INOISE:LEVEI[:ABSOIULE] ...eee ittt e e e ettt e e sttt e e e e s e e e e e e e snenanee e e e e e e snnrnneeeees 6.94
[SOURCE:INOISE:LEVELRELALIVE ...coeeee ettt ettt e e e e e e e e e snrnneeeee s 6.94
[SOURCE: P GEN: ST ATE ...eeii ittt e e e e et e e e et e e e e e e e e e s aaeeeesareeeesareeesasreeens 6.106
[SOURCEIPHASE. ... .ottt ettt ettt e ettt e e e ettt e e e e e st e e e e asteeeeasteeeeesteeeeensteeeeaseeeeeannes 6.95
[SOURCE:IPHASEIREFEIENCE ... 6.95
[SOURCE:IPMIDEVIAtION] ...eiiiiiiiiee ittt ettt e ettt e e e ettt e e e e st e e e snte e e e enteeeeenteeeeeneeeeeennes 6.96
[SOURCce:IPM:EXTernal[:DEViation] ... 6.97
[SOURCE:IPM:EXTErNal:COUPING ....ceeieeeieeee ettt e e e e e e e e e e e neeeaeas 6.96
[SOURCce:IPM:EXTernal:DIGital:BFORMAL.........ccoi it a e e e e e 6.97
[SOURce:IPM:INTernal<[1]|2>:DEVIation ..........cooiiiiiiiiiiice e 6.97
[SOURCE:IPM:INTEINAISOURCE ....coiiii ettt e e e e s e e e e e e e s ae e e e e e e e e snnrnaeeeeens 6.97
[SOURCE:IPMIMODE .......ooiiiiiiiiie ettt ettt e e et e et e e e e et e e e e eab e e e e eab e e e e e aateeeeesbeeeesnreeeeannes 6.98
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[SOURCE:IPM:SENSIIVILY «.eeeieieieiiiiee e ettt e s e e e e e s et e e e e e e e s e snnnte e e e e e e e s snnnsneneeeeeeeeannnrnreeneens 6.98
[SOURCE:IPM:iSOURCE.......eiieiiiiie ettt ettt ettt e e e bt e e e e bt e e e e bte e e e enbeeeeenreeeeannee 6.99
[SOUR CE: PSS T AT .ttt ettt e e et e e et e e e e et e e e e e eab e e e e e eabe e e e eabeeeeeateeesesteeeeesreeeeannes 6.99
[SOURCce:]POWer[:LEVel][:IMMediate][:AMPLItude] ..., 6.101
[SOURCce:]POWer[:LEVel][:IMMediate]:OFFSet ... 6.102
[SOURCce:]POWer[:LEVel][:IMMediate]:RCL ... 6.102
[SOURCE:IPOWEIALC T STATE] .eeeiiiiiieeiiiiieeeiteee e ettt e e st e e e st e e e ssteeasssaeeaesnaeeeessseeeeansneeesasseeens 6.101
[SOURCE:IPOWErALC:SONCE ... 6.101
[SOURCE:IPOWErLIMIt:AMPLIEUAE] ...eeeeeieee ettt e e e e s e e e annneee s 6.102
[SOURCE:JPOWEFMANUAL ... .eeeeeeiiiiee ettt ettt e st e e st e e e anne e e e e snneeeesannneeens 6.103
[SOURCE:JPOWEIIMODE ...ttt ettt e e st e e s be e e e snne e e e e annaeeesannneeens 6.103
[SOURCE:IPOWETSTARL ..ottt ettt s et e sttt e e s et e e sttt e e e snb e e e e anneeeesanneeeens 6.104
[SOURCe:IPOWeEr:STEP[:INCREMENT] .....oeiiiiiiiiiieiiiiee et 6.104
[SOURCE:JPOWEISTEP:MODE .....coiieiiiiieieiie e e ettt e e e st e e e e e e s e sneatae e e e e e e s snnsaaneeeaaeessnnnrnneees 6.104
[SOURCE:IPOWEISTOP.....coeiiiiiieeiiiiee ettt ee et e sttt e e st e e e st e e e e snsaeeaeansaeeeeasseeeeansseeeeanssseeeasseeens 6.105
[SOURCE:JPULM:DELAY......cciiiiiiieeiiiieeeeitieeesiteeeesteeeeestaeeeessteeeeessseeaeansseeeesssseeeasseeesanssseesansseeens 6.107
[SOURCE:JPULM:DOUBIE:DELAY ......ccviiiiiieeeiiiiee e eiieee sttt e sitee e e st e e e ssaeea s snaeeassnnsaeassnssaeesannseeens 6.107
[SOURCE: IPULM:DOUBIE: ST AT E ... eiiee et eteee ettt sttt e e st e e e st e e e s e e e ssaeeaeasseeeeansseeesansseeens 6.107
[SOURCE:JIPULM:DOUBIE:WIDTR ...ttt ettt e sttee e staee e e st e e e snnsaeeesnsnaeeeannneeens 6.107
[SOURCE:JPULM:PERIOQ .....ceiiuiiiieeiiiiee e eiiee ettt e e sttt e e sttt e e e sttt e e e ssteeaeansaeeaesnsseeaeansseeeeanssneeeansseeens 6.107
[SOURCE:JPULM:POLAIILY ..o ieeieieeee e ettt e e e e e sttt e e e e e e s e st ae e e e e e e sssnsntaeeeaaeessnnsnaneeeeaeeesnnnsnneees 6.108
[SOURCE:JPULM:SOURCEE .....ueteiieiiiiiee ettt ettt ettt ettt ettt e e et e e e s et e e e snnb e e e e annneeesannneeens 6.108
[SOURCE:IPULM:STATE ...ttt ettt ete e ettt e e et e e e s e e e et e e e e aa e e e e saaeeeessseeeeansraeesasreeens 6.108
[SOURce:]PULM:TRIGger:EXTernal:GATE:POLArItY ........eeiiiiieieieieee e 6.109
[SOURce:]PULM:TRIGQEr:EXTernal:SLOPE.......ccooiiiiee e 6.109
[SOURCE:JPULM:TRIGGEINMODE........cc ittt e e e s e e e e e e e s e e e e e e e e snnneneeees 6.109
ST @ L Lot = | U I T o RSP 6.110
[SOURCce:]ROSCillator[:INTernall:ADJUSI[:STATE]......coeeeeeeeeeeeeee 6.111
[SOURCce:]ROSCillator[:INTernall:ADJUSt:VALUE ... 6.111
[SOURCce:]ROSCillator:EXTernal:FREQUENCY..........uuiiiiiiee et 6.111
[SOURCce:]ROSCillator:EXTernal:SBANdwidth ..., 6.112
[SOURCce:]ROSCillator:SOURCE ... 6.112
[SOURce:ISWEepP[:FREQUENCY]:DWELL .......ccuvviiieeteiee ettt 6.114
[SOURce: ISWEep[:FREQUENCY]:EXECULE.........ciiiiiiiieeciiiee ettt e e 6.114
[SOURce:ISWEep[:FREQUENCY]:MODE ..........c.oviiiiciiiie ettt e e 6.114
[SOURce: ISWEep[:FREQUENCY]:POINLS ......cccutiiiiiiiiiie ettt 6.115
[SOURCce: ISWEEeP[:FREQUENCY]:SHAPE ...ttt 6.115
[SOURCce:1SWEep[:FREQUENCYL:SPACING ....cciiiiiiiiiiieeee ettt 6.115
[SOURce:1SWEep[:FREQUENCY]:STEP:LINEAI] ......cuuiiiiiieeiieeee e 6.116
[SOURCce:1SWEep[:FREQuency]:STEP:LOGarithmiC..........cooocueiiiiiieiiiiiee e 6.116
[SOURCce:]ISWEep:POWErAMODE........ccccoieeeeeeeee 6.117
[SOURCce:ISWEep:POWErDWELI ... 6.117
[SOURCce:ISWEep:POWErEXECULE ... 6.117
[SOURCE:ISWEEP:POWEIMODE........cco ittt e et e e e e s anneeeas 6.118
[SOURCE:ISWEEP:POWEIPOINES......coiiiiiiiiiiiiiee ettt e e e e e s e s anneeeas 6.118
[SOURCE:ISWEEP:POWESHAPE. .....coiiiiee ettt e ns 6.119
[SOURCce:ISWEep:POWer:SPACING:MODE? ...t 6.119
[SOURce:1SWEep:POWer:STEP[:LOGArithmiC]........ueeiiiiiiieeiiiiee e 6.119
[SOURCE:IVOR[IBANGIE]....ceeeiutiiie ettt ettt ee e et e et e st e e et e e e et e e e s aa e e e e anns e e e e snssaeeeansraeens 6.121
[SOURCce:]VOR[:BANGIE]:DIRECHON......ccceeeeeeeeeeeee 6.121
[SOURCE: IVOR:COMIA:STATE] .eeeeiteieeeiieieeeeieeee e ettt e e e stete e e staeeeestteeassseeeaeasaeeaeasseeaeansseeesanseeens 6.122
[SOURCE:IVOR:COMIA:DEPTR ...ceiiiiiiie ettt ettt e e e st e e e st e e s s e e e snseeeesnsneeeeannseeeas 6.122
[SOURCe:]VOR:COMId:FREQUENCY ...ttt e e e e e e e e e e e 6.122
[SOURCE:IVORIMODE .......cooiiiiiiie ettt et e e st e e e sttt e e e snte e e e e anaaeeeeasaeeeeansseeeeansseeaeannseeens 6.123
[SOURCE:IVORIPRESEL......coiiiiiiieiiiiiee ettt e sttt e e st e e e s st e e e snseeeeansseeeeannseeens 6.123
[SOURCce:]VOR:REFerence[:DEVIation] ........cccuuiiiiiiiiiiiiiiiee ettt 6.123
[SOURCE:IVOR:ISOURCE ....coiiitiiieiiiiiee ettt ettt ettt e e st e e e ane e e e e anneeeeeannneeeas 6.124
[SOURCE:IVORISTATE ...eteiie ettt ettt e e et e e e st e e e st e e e st b e e e e easaeeeesaaeeaessseeeesnssaeasasraeens 6.124
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[SOURCce:]VOR:SUBCarrier[:FREQUENCY] ........uuiiiiiiiieeiiiiee ettt e s 6.124
[SOURCEe:]VOR:SUBCArTErDEPTR ...coiiiiiiii ettt 6.124
[SOURCE:IVOR: VAR DEPTR]. .. ettteiiiee e ettt e s e sttt e e e e e e e staae e e e e e e s s snsnteeeeaaeessnnsnaneeeeaeeesnnnsnnnees 6.124
[SOURCE:IVOR:VAR:FREQUENCY.....ccciiiiiiiiiiei ettt e e e e e e e e e e neeeeeas 6.125
[SOURce:MBEacon[:MARKEI:PULSE.........ccooiii e, 6.90
[SOURCE:MBEACON:PRESEL ... 6.91
1O 10 Lot o Rt 1= 6.6
STATUS:OPERAtION:CONDILIONT ...ttt e e e et e e e e et e s e s e e e eaaeeeenaaeaes 6.126
STATUS:OPERALONIENABIE ... ... et e et e e e e e e e e e e et e e s enaaeaes 6.127
STATUS:OPERAONIEVENL? ... ettt e e et e e et e e e e e e e e e e e e e eeaaaaeees 6.126
STATUS:OPERAtIONINTRANSIION ....cccveieeeeee et e et e e e e e e e e e e e e e e eeanaeees 6.127
STATUS:OPERAtION: P TRANSIION ...cceve ettt e e et e e et e e e e e e e e eaaeeeeaaaaeees 6.127
ST AT US P RESEY ... e ettt e e e e ettt e e e e e e e et e e e e e e e e e ea e e e e e eaaee 6.127
STATUS:QUESHONADIEICONDIIONT ..ottt e e e e e e e e e eeeeeeaeeeees 6.128
STATUS:QUESHONADIEIENABIE ...ttt ee e e e e e eeees 6.129
STATUS:QUESHONADIEIEVENL? ...ttt e e e e e et e e e e e e e e ee e e e eeaaees 6.128
STATuUS:QUESHONAbIEINTRANSIHION ... et e e e e e e e e e enaa e 6.128
STATuUS:QUESHONADIE:IPTRANSIIION ...t e e e e e e e e e e e e eeaa e 6.128
STATUS:QUEUEINEXT]? .ottt ettt e e e e e e et e e e e e e e e e eeabaaeeeeeeeeesasbraeeeaaeeaaaanns 6.129
R A N I LN =] = = R S N AN =TT 6.131
SYSTem:COMMunicate:GPIB[:SELFJ:ADDRESS.........ccovviiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeee 6.131
SYSTem:COMMunNicate:GPIB:LTERMINAION ... .ot e e e e e eees 6.131
SYSTem:COMMunicate:NETWork[:COMMON]:HOSTNAME .........ueiiiiiiieiiiiee e 6.131
SYSTem:COMMunicate:NETWOork[:IPADAress]:GATEWAY .......ccuueieiiuiereiiiieeeeeiieeeesieee e eieee e 6.134
SYSTem:COMMunicate:NETWork[:IPADdress]:SUBNetMASK .........c..coiiiiiiiiiiee e 6.135
SYSTem:COMMunNicate:NETWOrkiCOMMON:SET ...ttt e e e e e e 6.132
SYSTem:COMMunicate:NETWOrk:DNS:ALTEINAE ....cc..ueieeeeeeeeeeee e e e 6.132
SYSTem:COMMunicate:NETWOrk:iDNS:MODE ... 6.132
SYSTem:COMMunicate:NETWOrk:DNS:PREFEIred.........ccouuuiiiiiiiieeeee et 6.133
SYSTem:COMMUNIcate:NETWOIrK:DNS:SET ... .ot e e e e e eea e 6.133
SYSTem:COMMUNICAte:NETWOIKIGET ... et e e e e e e e e e e e enaa s 6.133
SYSTem:COMMUNIcCate:NETWOrK:IPADAIESS ......c.uiiieee ettt e et e e e e e e e e 6.133
SYSTem:COMMunicate:NETWork:IPADAress:MODE ........... it 6.134
SYSTem:COMMunicate:NETWOrk:IPADAIreSSS:SET ...ttt e e e e 6.134
SYSTem:COMMuUNIcate:NETWOrk:MACAAAIrESS?......coeeeeeeeeeee et et e e e e e e e e e e aeees 6.135
SYSTem:COMMUNICate:NETWOIrK:RESOUICE? ........eeeeeee ettt e e e e e e eaes 6.135
SYSTem:COMMUNICAtE:USBIRESOUITE? .....coe ettt e e et e e e e e e e e e e e e eaaaeees 6.135
O A K= 10 1 BN I =TT TRRRTRTRRRRRRT 6.136
SYSTEMDISPIAY:UPDALE. ..ottt st e e s e e et e e e ennes 6.136
SYSTEMERROIMINEXT]? ..ottt e e et e e e e e e ettt e e e e e e e e nnarens 6.137, 6.138
SY ST EMIERROII AL ? et e e e e et e e e e e e e e et e e eeaa s eeesaa s eeaaaeseenaasaaes 6.136
SYSTEM:ERRONCODEINEXT]? ...ttt ettt ettt e e e e e et ae e e e e e e e e saabaaeeeaaeeeeaanns 6.137
SY STEMIERROICODE:ALL?. ... et e e e e e e e e et e e e e e e aeee e eeeaeees 6.136
SYSTEMIERROIICOUNL? ...ttt e e e e e e et e e e e e e e e et eeeeeseestaaeeeeaaees 6.137
N A N =T Ll R CCTT ATTT 6.138
SY ST EMIIDENICALION ..ceeeeeeee et et e e et e e e et eeeee e e e eeaeeeeeaaeeeeanaeees 6.138
SYSTEMIIRESPONSE ..ottt ettt e sttt e e bt e e e bt e e e e nbbe e e e anbeeeesanneeeeeannees 6.139
S ST RMIKLOCK ..ottt e e e e e e et e e e e e e e e et te e e e e e e e e e e eaaaeeaeeeees 6.139
SYSTEMILANGUAGE ....coiiiiiiiiiiiiiiie ettt et e st e e sttt e e s st e e e s bt e e e s nbbe e e s anbeeeeeanneeeeeannees 6.139
SY STEMIPRESEL ... e ettt e e e e ettt e e et e et et e e e ee e e e eeaeeeeeaaeeeennaaeees 6.139
SYSTEM:IPROTECISNZ[:STATE] ...eeiiiiiiiii ettt st e e s snbee e e e snneee e e ennees 6.140
R A R= L R T = o o TR 6.140
SYSTemM:STARIUP:COMPIEIE? ... 6.140
R S =10 LI LY TR 6.141
R A R= 1 R4 = S (o] o TR 6.141
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T
TESTZIDIRECE ...ttt e ekttt e e ettt e e e bt e e e e bt e e e e e nbe e e e ebbeee e ennteeeeennees 6.142
TRIGGEr[:SWEEPI:IMMEIAE].......eeiiiiiiee e et 6.146
TRIGGEr:FSWeep[:IMMEIAte] .......cccoiiiiiieiiiie e e 6.144
TRIGGENFSWEEP:SOURCE.....ccoiiiiiee ittt e et e e e e b e e e nte e e e ennes 6.144
TRIGQErLFFSWEEP:SOURGCE ...ttt e e e e et e e e e e e s nnnreeeeaae s 6.143
TRIGEr:LIST:AMMEIALE] -...eeeeeeieiiiiiiiie ettt e et e e e e e e e et e e e e e e e e e nnnreeeeaaeeas 6.145
TRIGger:PSWeep[:IMMedIate]........cooueeieiiiie e e e e e e e e 6.145
TRIGGENPSWEEP:SOURCE ....eeiiiiiiiiieeee ettt e e ettt e e e e e e e e e e e e e e e e e nnnreeeaaaeeas 6.146
TRIGGEINSWEEP:SOURCE .....eeiiiieiiiie ettt e e e e ettt e e e e e e e e anbte e e e e e e e e aannnreeeaaaeeas 6.147
TRIGQErO[:SWEEP]:SOURGCE ...ceiiiiiiiiieiie ettt e e ettt e e e e e e et e e e e e e e e nnnreeeaaaeeas 6.143
U

UNITIANGLE ..ottt e rh e e e e a et e e e ea bt e e s aabe e e e e ambeeeeeanbeeeesanbeeeesanbeeeesanbeeeenans 6.148
UNITIPOWET. ...ttt a e e e e a et e e e ea bt e e e e aab e e e e e ambeeeeeanbaeeesanbeeeesanbeeeesanbeeeeaans 6.148
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-410 - Query deadlocked.............ccccccveevcreiiniiiiiiiieee 9.8
-410 - Query interrupted............cccoevveevcreiiniiieiieeee 9.8
-410 - Query unterminated..... ....9.8
& 460 - Cannot OPeN fil............ccceeeueeeeeecriiaeeaesciiieeaaann, 9.11
461 - Cannot write file..... s 9.11
1T I N 5.3 462 - Cannot read file ...........ccccceeeeeeeecciiaeeeescciieenaann, 9.11
1T I SRS 5.3 463 - Filename missing e e e e n——— 9.12
464 - Invalid filename extension..................cccccvvuvenenn. 9.12
/ 465 - File contains invalid data..............cccccccevvccvvvenenn. 9.11
NAE QIFECLONY ... 3.22, 6.16 5
0 50 - Extern reference out of range or disconnected ...... 9.10
0 = NO ©ITO ... 9.7 A
1 ADBOI DULEON ..o 3.15
Aborting a calculation...................cccooeueeeessciiianaaennns 3.15
=100 - COMMANA EFTO........coovoeveeeeeeioeieisieeieieieeeeeien. Accept - Network Settings s 4.15
-101 - Invalid Character... ACCESS AENIEA ... 3.9
-102 - Syntax error .......... AC-coupling, external FM .............ccccccocoeeemiiieninieanne. 4.97
-103 - Invalid separator ... ADF modulation..................... ...4.145
-104 - Data tyPe EITOF ..........oeeeeeeeeeeeeeeeeeeeeerrssseeeeeen Adjust All ..........c......... 4.6, 6.7
-108 - Parameter not @llowed .................c..ccoevvvvrevnerenn. Adjust Clock Synthesis ......... 4.6, 6.7
-109 - Missing parameter ................ AdeSt FM offset.................... 497, 6.7
-112 - Program mnemonic too [Ong A AdeSt FM/PhiM Modulator.... 46, 6.8
-113 - Undefined Reader.................ccccocvverreveeeererrseeren. 9.9 AQUSELEVEI ... 4.6, 6.8
-114 - Header suffix out of range.... AdeSt LF Gen/Mod Gen ............ccooueueeeeeeeeeeieaaaan, 4.6, 6.8
-123 - Exponent too large............... Adjust Synthesis ...4.6, 6.8
-124 - Too many digits................. Adjustment ACtIVe.............coceeveceeeeiiieeiee 4.40, 6.111
-128 - Numeric data not allowed.. Adjustment data invalid (183) ........................................ 9.10
-131 - Invalid SUffiX.........c..c......... Adjustment data missing (182).
=134 = SUFFIX 100 IONG ... Adjustment failed (180)
-138 - Suffix NOt @OWE.............o.oveeveereieierisiereeieeeian. Adjustment Frequency ................................
140 - This modulation forces other modulations off .. Adjustment value - Reference frequency ....
-144 - Character data t00 IONg..............ccccoevevvvrereeeennn. Airplane poSition ................ccevvnnnininins
-148 - Character data not allowed ALC (automatic level control)...................ccuu.. 4.48, 6 100
-158 - Stnng data not allowed......... Y Y R O O TR 4.48
-161 - Invalid block data............... ALC-Auto..
-168 - Block data not allowed...... Y YR O O AR 9.2
180 - Adjustment failed................ ALC-ON.iiiieee et 9.2
182 - Adjustment data missing .... ALC-S&H ...
183 - Adjustment data invalid .................ccccovvvveeun.e.. Alternate DNS Server Address - Setup
AM Depth...........
2 AM Depth1/2.........
AM EXT Coupling .
200 - Cannot access RardWare. ... AM Frequency ..................................................... 4.92, 6.70
201 - Hardware revision out of date.... AM lntern'all SOUMC...ooovvviiseis i 4.91, 6.36
202 - Cannot access the EEPROM AM Sensitivity
-203 - Command Protected...............ccoveroreevevereeeererenenns AM SREPE.......ooeveeeeeeiceeee 4.92,6.72
203 - Invalid EEPROM data AM SOUICE........cceeeeveicecee e 4.90, 6.37
204 - Driver initialization failed..........................cooee.n.... AM SEBEE....ooooviviiiii 4.89, 6.37
-221 - Settings CONMIC ........ccovvveeeciieieieeeeeieeee, Antenna lobe
-222 - Data out of range .. ) B frequency - ILS-GS Modulation........... 4.129, 6.64, 6.67
-223-Too muchdata............... frequency - ILS-LOC Modulation......... 4.136, 6.64, 6.66
-224 - lllegal parameter value phase - ILS-GS Modulation.......................... 4.129, 6.66
-225 - Out of MeMory ................. phase - ILS-LOC Modulation ....................... 4.136, 6.66
-226 - Lists not same length........ Architecture of R&S SMA...........cccovvvvieiiciiceee 2.1
=240 - Hardware efror..............ccccoceeeeeieceaeieeceeeeen. ASCiII file import/export - List Mode
241 - HArdware MiSSiNg ...........ovevvereeorereeereosrereesrereereen, Assemblies display ...............cccccvveciviiiiniiiienene 4.7, 6.11
241 - No current list ASEOFISK. ... 5.18
242 - Unknown list type specified..............c.c.cccocuuucnn. Attenuator............ - 4.44, 6.23
Attenuator Mode
3 Attenuator Mode - List Mode....
ALFIXEd ...,
-300 - DEVICE-SPECIfiC BITON .......ceoeeeeeeseeeeeseerreenn 9.5 Auto Once - Power Sensors ...
-310 - System efror.............. AVIONICS SYSIOMS .....ooveeeeiieee e 4.87
-330 - Self-test failed ...
-350 - Queue overflow
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B

Bandwidth - NOISE............cccueveveverereeerererererenanans 4.158, 6.93
Bandwidth Limitation - Noise.............

Bearing Angle - VOR Modulation
Binary Offset - Ext FM....................
Binary Offset - Ext PhiM..
Block data...........ccocovvvevciie
Block data not allowed (-168)
Boolean parameter ................cccoucvieieceeeisiiieniieee

Cc

Cannot access hardware (200)...........ccccceevcoereascneeann.
Cannot access the EEPROM (202)
Cannot open file (460)...........cccoueeioiieaiii e
Cannot read file (462)
Cannot write file (461) .
CONLEr Freq.....coeceeeeeeee e
Change to ILS-GS - ILS-LOC Modulation
Change to ILS-LOC - ILS-GS Modulation
Character data ...........cccoccveveeececncieienee
Character data not allowed (-148) ..
Character data too long (-144)........
Characters, special .....................
Check Front Panel ..............c.ccccccevcienienceesiieieneane
Check-boX field .............cccoceeoeencieiesiee e
Chirp Deviation......
Chirp modulation ...
Chirp period...........
Clock synthesis......
Clock Synthesis .............cccceoun...
Clock synthesis inverted output...
Clock synthesis output ................
COoIlON (SEPAIALON) ...
Column Separator Import/Export -
List Mode data..............ccocoevvciiiiiiiiiic
Column Separator Import/Export -

User Correction data ...............ccccoeveceeeeicnnann.

COM/ID Depth - ADF Modulation . .
COM/ID Depth - ILS-LOC Modulation................. 4.138, 6.61
COM/ID Depth - Marker Beacon Modulation ...... 4.143, 6.89
COM/ID Depth - VOR Modulation..................... 4.123, 6.122
COM/ID Frequency - ILS-LOC Modulation ......... 4.138, 6.61
COM/ID Frequency -

Marker Beacon Modulation........................... 4.143, 6.89
COM/ID Frequency - VOR Modulation ............. 4.123, 6.122
COM/ID signal - ADF Modulation ....................... 4.146, 6.34
COM/ID signal - ILS-LOC Modulation................. 4.137, 6.61
COM/ID signal -

Marker Beacon Modulation.................. 4.142, 6.34, 6.90
COM/ID signal - VOR Modulation..................... 4.122, 6.122
COM/ID signal code - ADF Modulation............... 4.146, 6.33
COM/ID signal code - ILS GS Modulation .................. 4.142
COM/ID signal code - ILS LOC Modulation ................ 4.137
COM/ID signal code - ILS-LOC Modulation................... 6.61
COM/ID signal code - Marker Beacon Modulation........ 6.89
COM/ID signal code - VOR Modulation............. 4.122, 6.122
Comma (separator)

Command

AAArESSEd.....cceeiee e

description ......

header.............

Line.................

PArAMELEIS. ...

QUEIY et

Question mark....

sequence...........

structure....

SUFIX. et
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synchronization...
universal................

Command Error (-100)

Command protected (-203) ..........ccccvveeeceeeeiiiesieeee. 9 4
Common COMMEANGS.............ueuueeeaeseiiiiaeeeeesciieaaeaaeenanns 6.3
CompactFlashTM Card. errrrre e e e n——— 1.20
Computer name - SetUP..........cccceecceeeeceeiesiieeeieeee. 4.16
Connection to external controller...............c.ccccccoveenn... 1.23
Controller, external....................cccccooveeeeieieiiiiiiieieeeee 1.23
Copy instrument settings ...... 4.28, 6.19
Counter...........ccceeveeeeeeeeen.... e 4.7, 6.12
Coupling mode - AM EXT .......cccoevveiiniiieiiene 4.91, 6.35
Coupling mode - FM/PM EXT .. .4.97, 4.105, 6.50, 6.96
Course Sector (ILS-LOC)........cccoovceeemiiiiesciieeeee 4.138
Create New Directory.............cccccoouieiiiiaciciiiiicce 4.28
Cross-over RJ-45 cable e 1.22
Current Freq (LF SWeep) ........cccccevvvevevcivenne. 4.152, 6.70
Current Freq (RF SWEEP)........cccveeveuevevciieaiaan. 4.69, 6.55
Current Level ..............cccooveeeiieiiiiiiiiiiiiiiiiiie, 4.75, 6.103
Current of the ILS indicating instrument.. 4.128, 4.135, 6.62
CUL.oeeee ettt 4.28
D

Data eXChange..............ccceueuceeeiaieiiieeeeeeeeeea e 1.20
Data format - block data...........

Data format - query command..

Data out of range (-222)...........

Data type error (-104) ..........

Date - SetUD .....coeeeeeeeeee e 4.14, 6. 136
DC Offset - Clock Synthesis ............ccceecvueenn. 4.165, 6.10
DC Offset - LF Output.............. veeeen.4.157, 6.72
DC-coupling, external FM e 4.97
DCL .o 5.19
DDM (Difference in Depth of Modulation) -

ILS-GS Modulation ..............cccccvveencencecncnennens 4.128
DDM (Difference in Depth of Modulation) -

ILS-LOC Modulation ..............ccccecvevvencnenns 4.134, 6.62
DDM logarithmic value - ILS-GS modulation.................. 6.63
DDM logarithmic value - ILS-LOC modulation.... 4.135, 6.63
DDM to SDM Coupling - ILS-GS modulation...... 4.128, 6.61
DDM to SDM Coupling - ILS-LOC modulation............. 4.135
Decimal POINt ..............ueeieeeieeeee e 5.15
Decimal Point Import/Export - List Mode data...... 4.85, 6.82

Decimal Point Import/Export -

User Correction data.............cccccoeevveevcvencrenceenan. 4.62, 6.46
Default factory settings......... e 6.138
Default instrument settings ... 1 19, 4.3, 6.139
Delete instrument settings ..........ccccccoovccuveeeeennn. 4.28, 6.20
Delimiter .........c.cooociiiiiiiiie e 5.19
Delta PhasSe ..........cccccoeeeuueeeeeeeeiieeeeeeeiieeeeeaa, 4.41, 6.95
Depth - Marker Beacon Modulation.................... 4.142, 6.90
Destination Import/Export - List Mode data.......... 4.86, 6.83
Destination Import/Export -

User Correction data..............cccceeeeeeeeeeeeennn.. 4.62, 6.48
DeviationREF signal - VOR Modulation ........... 4.122, 6.123
Deviation internal - FM..................ccc......... 4.99, 4.108, 6.51

Dig Ext PhiM Mode..............ccccoevciinienciesiiieiene 4.105
Digital modulation signal - FM.. 4.94, 6.52

Digital modulation signal - PhiM..............ccccccoceconeneen. 6.99
Direction - Chirp modulation.....

Direction - VOR Modulation ..................cc.c..... 4.121, 6. 121
Directory

Display...

Distribution - No:se ................. 4 93, 4.100, 4 108 4.157, 6. 93
DNS Server Address

Address Auto - Setup............ccccvevccveanne.. 4.18, 6.132
Double dagger (#) ... ccceee e 5.18
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Double Pulse Delay..............ccccovvereeeeescerenn.. 4.159, 6.107 F
Double Pulse State ............ccccevvvevivceienancn. 4.159, 6.107
Double Pulse Width ..............cccoovnrniininiins 4.159, 6.107 FHOP_DATA ..o 1.10
Driver initialization failed (204)............cccccoovvevevcvvennnne.. 9.11 File contains invalid data (465) ...........cccococeeceveeeeennn. 9.11
Dual Code - EXt FM..........ccoovveiiiiiieiieeeei e File liSt ..o 4.26, 6.17
Dual Code - Ext PhiM Fil€ MENU. ... 4.24
Dwell Time - Level Sweep.............ccocovevscveannns 4.76, 6 117 File type SEIeCtioN.............cocoeeeeeeeeeeeeeeeeeeeee 4.27
Dwell Time - LF Sweep ...................................... 4.153, 6.74 Filename missing (463) e 9.12
Dwell time - List Mode...... . 4.82, 6.84 Filter - POWEr S@NSOIS .......ccccvcveveeeeeeeeeeeeeereeeeeessinsenns 4.54
Dwell Time - List Mode.... 4.82, 6.84 Filter Length - Power Sensors.................... 4.54, 6.28, 6.29
Dwell Time - RF SWE€P..........cccccovviiiviniiiiiins 4.70, 6.114 Fine adjustment - Reference frequency ............. 4.40, 6.111
Firmware update.............cocceeevoiieniiiieeiie e 1.14
E Firmware Version ..............ccccccoucoeecceeccneeccienens 49, 6.3
Fly - ILS-GS Modulation...............ccc.ccceveeeeennn.. 4.129, 6.62
Edit User Correction Data.............ccccccceeeeeceveeeeeeeeccnnnn. Fly - ILS-LOC Modulation ...............c..ccccouvveeannn. 4.135, 6.62
EFC (Electronic Frequency Control)............... FM
EFC mode (Electronic Frequency Control) carrier - VOR Modulation............................ 4.121, 6.124
EMF - Level display............cccccouvvcvencrencrecnane. FM Deviation ............ccccucceeeceeseeaseesineneenns 4.96, 6.50, 6.51
Enable/disable beep. " FM Deviation 1/2 ....4.99, 4.108, 6.51
ENEEI K@Y .o FM External Coupling ............ccccoeevmceeencieeene.. 4.97, 6.50
ENtry field.........c..oooiieie e FM External Impedance.............c..ccccovveveevennnne.. 4.97, 6.68
EOI (command line) .... FM Frequency. vereennn.4.100, 6.70
Equal Distribution - Noise... FM internal SOUrCe..............cocevvcveeveciiencieeee 4.99, 6.51
Error messages.............cccoceee.... FM MO ... 4.96, 6.51
Error messages - display list FM SeNSitiVity .......c.coeveeeieiiiiiiiieeii e 4.96, 6.52
EIrOr QUEUE .........coeveeeeieeee e FM Shape........ccoveeeeeieeeeeeeeeeae e 4.100, 6.72
Error queue query .... ..6.129, 6.136, 6.137, 6. 138 FM Source.......... ...4.95, 6.52
ESE (event status enable register) FM State........cccccoveeveveiaae. voreeenene.. 4.95, 6.52
Ethernet .........ccocveeeviiiieieiees FM/PhiM Modulator adjustment ..............c.ccccccceenun. 4.6, 6.8
Ethernet - Remote control ................cccoeeeeeeeeeevvieeeeanennn. X FM-DC mode .......cccueeeeeeeeeeeeeeeeeeeeeeeeeeeaaan, 4.38, 4.97, 6.35
Event status enable register (ESE) ...........cccccceveanne.. 5.26 FREQ OFFSET.....ooioiieeeee et 9.1
Example for Setting .............cccocevemveiceesiieiienie. 2.5,2.8 Frequency
Exclude Frequency .. 4.26, 6.54 antenna lobe - ILS-GS Modulation...... 4.129, 6.64, 6.67
EXclude LevVel..............cccoceevcieiienieiieieene 4.26, 6.102 antenna lobe - ILS-LOC Modulation.... 4.136, 6.64, 6.66
Execute Single - List Mode 4.82, 6.87 COM/ID signal - VOR Modulation .............. 4.121,6.125
Execute Single Sweep - Frequency Sweep........ 4.68, 6.114 FM carrier - VOR Modulation...................... 4.121, 6.124
Execute Single Sweep - Level Sweep................ 4.75,6.117 REF signal - VOR Modulation.................... 4.121, 6.125
Execute Single Sweep - LF Sweep .... VAR signal - VOR Modulation.................... 4.121, 6.125
Expiration date of option................. Frequency - AM ..........cccooovoieisiiiee e 4.92, 6.70
EXPONENL ... Frequency - Clock Synthesis ............ccccccocueenun... 4.164, 6.9
Exponent too large (-123)........coovceeeiieeeieeeieee Frequency - FM ...........ccocoovoiieeiiiiieiieeeieee 4.100, 6.70
Ext AM - ILS-GS Modulation....... Frequency — LF generator..... vereennn.4.156, 6.70
Ext AM - ILS-LOC Modulation Frequency - List MOde ............cccoouevveeeniiiiiiieeee 6.84
Ext AM - VOR Modulation .. Frequency - LIST mode.............cccccoccveemiieeiniiieiee 4.83
Ext FM Mode................... Frequency - Marker Beacon Modulation ............ 4.142, 6.90
Ext PhiM Mode...... Frequency - Modulation chirp..............c...cccc...... 4.116, 6.39
EXTREF............... Frequency - PhiM . e 4.108, 6.70
EXT TUNE iNPUE ..o Frequency - PM ............cccoovvvieeniiiiiniieeae 4.158, 6.107
Extension Import/Export - Frequency - POWer SENSOrs............ccccevveeeenceeenaieeans 4.53
List Mode data.............cccccvueerieeiaaiann. 4.85, 6.81, 6.82 Frequency - RF output signal..............c..ccccc...... 4.30, 6.54
Extension Import/Export - Frequency - RF SWEep..........ccccoceeveveeenciieae. 4.68, 6.58
User Correction data............c.cccoceeeeevceenncns 4.61, 6.45 Frequency Offset creeeeeene. 4.32, 6.56
Extern reference out of range Frequency Range - RF Signal.............cc.cccco...... 4.37, 6.56
or disconnected (50)...........cccocuevivoriiiiiiieiiiiee 9.10 Frequency Range Mode - RF Signal.................... 4.36, 6.57
External digital modulation signal - FM................ 4.94, 6.52 Front panel key emulation................c.cccoccceevciensincenn. 3.27
External digital modulation signal - PhiM...................... 6.99
External Impedance - Pulse Modulation........... 4.118, 4.163 G
External Input Impedance - Pulse....................... 4.112, 6.68
External Input Impedance — Pulse Trigger.................. 6.109 Gate Input Polarity - Pulse Modulation.. 4.118, 4.163, 6.109
External modulation signal - AM.......................... Gated Signal - Chirp Modulation....................cc.......... 4.117
External modulation signal - FM....................... Gated Signal - Pulse Modulation...................... 4.159, 6.109
External modulation signal - PhiM .. Gateway - SEHUP ........ccvverererrerrseneeeeresienn 4.17,6.134
External modulation signal - Pulse ..... Gaussian Distribution - Noise..... 4.93,4.100, 4.108, 6.93
External modulation signal - voltage... GET (Group Execute THQQer) .........coceeeeeeeeeeeeeeeannn. 5.20
External Reference Frequency........... Get System Settings - Setup.... e, 4.15
External tuning - Reference frequency ........................ 4.38 Getting SLAHEd ... 2.1
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Hardware COonfig ............cccevveieiiiiieeiiiesee KEY = IX/ENTON ... 1.4
Hardware error (-240)..........cccoeevoeeiccieeeeeeeeee KEY = FILE........ooooeeeeeee e 4.23
Hardware missing (-241) . Key-G/n...........
Hardware options.............cc.cccceevu. Key - HELP........
Hardware revision out of date (201) ... Key - INFO.........
Header ..........cccooeevieiiniiiiiiccs Key -k/m...........
Header suffix out of range (-114).... Key - LOCAL .....
Hostname - SetUp ...........cccocceevcieieiieceeeeee Key - M/u...........
Key - MOD ON/OFF
| Key - PRESET ......... e 1.7, 1.19, 43
KEY = SEIUP ...t 4.4
ICAO Channel - ILS-GS Modulation............................ 4.131 KEY = SETUP ... 1.7
ICAO Channel - ILS-LOC Modulation.......................... 4.139 Key - Unit key ...1.4
IEC/IEEE bus Key combinations ...............cccccveeueeeescciiiiaeeaesiiirenaaenns 3.26
command desCription ................ccccceeveeeeeveeseireeareann. 6.1 KEYDOAIT ... 1.20
INEEITACE......c...eeeieieeeee 1.9
IEC/IEEE-bus address ............ccccocevcvenvencreenan. 4.19, 6.131 L
lllegal parameter value (-224)...... ...9.6
ILS Source...........ccoevvevcreeceeae. 4.139 LAN ..o 1.21, 5.4, 85
ILS-GS default...........cccoceieeieniiiiiiiesiecreee, 4.129, 6.66 LAN - Interface.........
ILS-GS modulation.............ccccccceecvesceeeceeninenne 4.126, 4.132 LAN - Remote control .....
ILS-GS Source......... s 6.67 Learn List Mode Data......
ILS-LOC default ...............ccc....... ..4.136, 4.144, 6.66 Level - Power Sensors..........
Impedance — External Inputs..............ccccccvevioneanne.. 6.109 Level - RF output ............coeiiiiaiieeesieeeeee 4.43, 6. 1 01
Impedance - FM/PM EXT..........c.cccccccu... 4.97, 4.105, 6.68 Level - Step Width ..........ccccccevoeeviiiiiinicee, 4.45, 6.104
Impedance - PULSE EXT.........ccccoovivieiicnaee. 4.112, 6.68 Level - Uninterrupted setting..... coreennene. 4,44, 6.23
Impedance - RF OUtpULS............ccccoovceeeaiieiiee 6.24 LeVel = UNit ...t 4.42
Impedance Trigger/Gate Signal - Pulse Modulation... 4.118, Level adjustment.................coceueoeiaaieieiiiieeieee 4.6, 6.8
4.163 Level control ......... .4.48, 6.100
Import/Export - List Mode data..................... 4.85, 4.86, 6.83 Level display EMF e 4.47
Import/Export - User Correction data...........4.61, 4.62, 6.47 Level limit........cccoooieeeeiiieeiieesee e 4.44, 6.102
Level Noise - LF Output ....4.157, 6.94
Level offset.........cccccevevvnin. vieenne4.44, 6.102
LEVEL OFFSET ..ot 9.2
Level Offset - POWEr SENSOrS ..........cccocceevceeceeniannens 4.53
Level Sweep vereeenn4.71,6.103
Level user correction................eveeeeeeeeeeerieenennnn, 4.56, 6.41
Input PULSE EXT .. LEVEISWEED ...t 9.2
Input - REFIN ............. LF Gen Frequency ...4.92, 6.70
Input - VOR modulation... LF Gen Voltage.............cccoeieciiaiiieiiieeeieee 4.154, 6.77
Input buffer.................. LF generator...........ccccueeeeeiaiiiiieeeieaee e 4.148, 6.69
Install SW-Option ..... LF OUEPUL ... 4.148, 6.69
Instrument Config..........cccccovvvvenirenceenn. .7, 6. LF output State...... B, 4.154
Instrument current - ILS-GS Modulation.............. 4.128, 6.62 LF OUtpUE SEALE ...t 6.73
Instrument current - ILS-LOC Modulation........... 4.135, 6.62 LF SWEEP ...t 4.151, 6.71
Instrument settings - recall ............................ 4.25, 6.4, 6.21 LFGen Frequency. B, 4.156
Instrument settings - save.............cccccccecuenne. 4.24, 6.5, 6.22 LFGen2Shape ..........ccccecuemeevcreaseeeiesiecreee 4.156, 6.72
Instrument trigger input slope........... 4.76, 4.85, 4.153, 6.68 LFESWEEPD ..ottt 9.2
Interface - IEC/IEEE BUS ...........ccccoovcieneeicieiiceieee Licence for software Option ..............cccccevcvecveenccennenns 4.10
Interface function IEC/IEEE bus.. Limit - Level ..........cccevveen. .4.44, 6.102
Internal deviation - FM................. LiNUX @CCESS.....ccoiiiiiiiiiiie e 1.20
Internal deviation - PhiM.. Linux CONtroller ............ccccoocveiiviiiiiiiieiiie e 1.23
Internal Source - AM ... List mode........... .6.78, 6.103
Internal Source - FM............cccccovveeivvieniacece LIST MOQE ...t 4.77
Internal Source - PRIM...............ccccoocvevivencrecnne. 4.107, 6.97 LIST mode - manual processing of lists ........................ 4.80
Interrupt..........ccccceeeveie. List Mode Data..............ccccoueeeueieiaiiiiieieeeeeeea e 4.83
Invalid block data (-161).. List RaNGe IN .......ccoeeeeiieiieeee e 4.85, 6.85
Invalid Character (-101) LIStMOQE .........oeeeeeeeeeeeeeeeeeeeee e 9.3
Invalid EEPROM data (203)......... Lists not same length (-226)............ccccoveoeeencoreaineee. 9.7
Invalid filename extension (464).. Load instrument settings.............cccccccocueene.. 4.25, 6.4, 6.21
Invalid separator (-103) .............. LOCAL KEY ..t 421,54, 5.9
Invalid suffix (-131)...... Local to remote SWitChOVEr .............cccceeveceieiiiiaainee 5.3
IP address................ e 1.22, 6. 134 Lock keyboard ...................... ..6.139
IP Address - SetUp .........ccoeceeeeciieiieeeee 4.17, 6.133 LOWEL CASE ...t 6.1
IP Address Mode - Setup ..........c.c.cccoeveecceneannae. 4.16, 6.134 Lower-case (COmmands)...........ccccouuveeeencerencineaineans 5.13
IST fIAG <o 6.3
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M Noise Level - NOIS€..........cccceeeeeeeeeeeeeeeeaeaeaaaaa, 4.157, 6.94
Noise Level (System Bandwidth) - Noise...........4.158, 6.94
MAC Address - SEtUP..........c.cocoveeeeeeeeeeeeane. 4.16, 6.135 NOISE SIGNAI .....coveeeeeeeeeeeeeee e 6.93
MainteNance...............c.ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeen No-load voltage (EMF)..........c.oovvvininniiriies 4.47
MantisSa.......oooeveeeeeiii, NUMDBET Of lICENCES ......oeveeeeeiaeeeeeeee e 4.10
Manual control switch-over. Numeric data not allowed (-128) ..................................... 9.7
Manual operation
FEEUM O e (@)
Manual remote control. .
Marker Beacon default ............c...cooeveceeevnieeinciieee. Offset - - Clock Synthesis ............ccccccouvevencnenu. 4.165, 6.10
Marker Beacon modulation Offset - FreqUeNCY ...........ccocvevcreesieeeienieacreeee. 4.32, 6.56
Marker Depth - Marker Beacon Modulation........ 4.142, 6 90 Offset - Level 4.44, 6.102
Marker Frequency - Marker Beacon Modulation.4.142, 6.90 Offset Binary......... 4.97, 4.105
Maximal deviation - Chirp modulation................. 4.116, 6.38 Operation NOUIS ...........cccccverceeeeeeecieiieseeeeee 4.7, 6.12
Maximal deviation - FM ...................... 4.96, 6.50 Option
Maximal deviation - PhiM expiration date...............ccccoovciiiiiiiiiiii 4.10
Menu area....... listing..............
Menu header R&S SMA-B20/22..
Missing parameter (-109) R&S SMA-BSO... .
MOd GEN BIOCK ... RE&S SMA-B8T ... 1.12
MOD OFF ...t Option R&S SMA-B29.........cccooeieiieeiieeeee e 1.13
Mode - Dig Ext PhiM Out of MEMOIY (-225).....ccoevoeiesieiiiesieeseeee e 9.7
Mode - EXtFM ..o Output - CLK SYN ....... 1.13,4.164
Output - CLK SYN N 1.13, 4.164
Output - LF .............. 4.148, 6.69
Output - REF OUT 1.12, 6.112
OUIPUL = RF ... 1.7, 1.13
Mode - Level Sweep.................... ..4.72, 6. 103 6 118 Output voltage 1/2- LF Output.. 4.156, 6.72
Mode - LF Gen e ———— 4.149, 6.71 OvenCold...........cccoeveveveainnn. e 9.3
Mode - LF Sweep..........cccccvvvveenceiennce. 4.149, 6.71, 6.74 Overlapping eXECULION ..............cccecevereercreesiieiesieae. 5.20
Mode - List Mode ...........ccoeeeeeeeeieeeiieeeaaa 4.80, 6.86 OVERLOAD. ... 4.46
Mode - PhiM...........ccooomiiieiiieeei e 4.104, 6.98 Overvoltage protection................cccccevcvencreecneenaen. 4.46, 6.24
Mode - RF Frequency 4.65, 6.55
Mode - RF SWeep ........cccvveeeeeeveiaaeean, 4.65, 6.55, 6.114 P
Mode - VOR Modulation..............ccccccveveeeuenn. 4.120, 6.123
Mode Import/Export - List Mode data .................. 4.85, 6.83 Parallel POII.............c..uuueeeeeeeeeeiae e eeeaaaa e 5.27
Mode Import/Export - User Correction data.......... 4.61, 6.47 Parameter (COMMands) .............ccceeveeeeeeeeeceeeeeesnnann, 5.15
Mode IP Address - Setup ...........cccceevevvveesvueeeann. 4.16, 6.134 Parameter not allowed (-108)...
Modulation - ADF modulation 4.145 Part numbers
MOoQUIAEON = AM.........oeveeeeeeeeesaasesasanans 4.89, 6.35
Modulation - Chirp modulation..................ccceveveeenns 4.113
Modulation - FM 4.94, 6.50
Modulation - ILS-GS...........cccocemiriiiiecenieeseee 4.126 Peer-to-peer CoNNECHoN. ............cccceeceeresceesesreesnane 1.22
Modulation - ILS-GS Modulation...............cccccoueeeeeecnnn. 6.60 Phase
Modulation - ILS-LOC modulation ...... antenna lobe - ILS-GS Modulation............... 4.129, 6.66
Modulation - Marker Beacon modulation antenna lobe - ILS-LOC Modulation............. 4.136, 6.66
Modulation - Marker Beacon Modulation ............. 6.33, 6 89 Phase - RF output signal .............ccccccccecveecnnncnn. 4.41, 6.95
Modulation - PRIM...............ccccoeeviieiiniiieisieeee 4.102, 6.96 Phase continuous Active - RF Signal................... 4.35, 6.57
Modulation - Pulse modulation ......................... 4.110, 6.106 PhiM Deviation...............ccceeeeeccuveeenaaanannns 4.104, 6.96, 6.97
Modulation - VOR modulation................c.ccocovvvenne. 4.119 PhiM External Coupling .............cc.cccccvecvviuenennne. 4.105, 6.96
Modulation - VOR Modulation ...............ccccccceceenien. 6.121 PhiM External Impedance..............c..cc.cceeueune.... 4.105, 6.68
Modulation chirp PhiM Frequency.................... vereennn.4.108, 6.70
Modulation chirp - repetition frequency............... 4.116, 6 39 PhiM Internal Deviation 1/2............ccccccvvuveeeeesccienanaann. 6.97
Modulation depth PhiM internal SOUICe.............cccccccoveevmieeenciiaes 4.107, 6.97
FM carrier - VOR Modulation ..................... 4.122, 6.124 PhiM Mode veeeeen. 4.104, 6.98
Modulation depth - AM .4.90, 4.92, 6.35, 6.36 PhiM SensitiVity ............cocueecvveeeceeeesiieeeiieaeanns 4.105, 6.98
Modulation deviation - Chirp PRIM SREPE ... 4.108
Modulation deviation - FM............ PhiM Source vereennn.4.103, 6.99
Modulation deviation - PhiM PhiM State..........cccccevvennnn. vereennn.4.103, 6.99
MOUSE ... Point-to-point connection .................ccccceveeeenceeensineens 1.22
Multi-transmitter measurements Polarity - Pulse Modulation ...............c...cc......... 4.112, 6.108
Power - LiSt MOAE...........ccceeeeeeeiaeeeeeeiiaeeeeesieaaaaen 6.86
N Power - LIST MOQE........ccccoeeeeeiiaeeeeeeieaeeeecieaaaaen 4.83
Power-On Counter..............uuueeeeeeeeeeeeeeeeeeeeeaaaenan, 4.7, 6.12
NEtWOrK Card...........cccoiieiieieieeie e 1.21 Power-On State 4.47, 6.25
Network SEttiNgGS..........cccueeeiieieeeieeeee e 4.15 PPE (Parallel poll enable register) .............cccccccvevenannn. 5.25
No current list (2471).......cceeeeeeeeeiieeee e 9.12 Preferred DNS Server Address - Setup.............. 4.18, 6.133
No error (0)............... B SRRUSN 9.7 Preset - factory Settings............ccccoovvveeeniieinciiee. 6.138
Noise - Bandwidth .............cccccccevveveeeeeeeecinreenn.. 4.158, 6.93 Preset - instrument settings .......... 1.19, 4.3, 6.4, 6.5, 6.139
Noise - Distribution... ..4.157 Program mnemonic too long (-112).
NOISE DiStrIDULON .............eveeeeeeeeeiieeeeeeeeceeeeeeeeeen 6.93 Protection overvoltage .............ccccccueeeevcciveneennnnn.
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Protection service functions ................c.ccccuo..... 4.20, 6.140

Pulse Delay...........cccoouewecieesciiiiiiiiiciiece 4.159, 6.107

Pulse External Impedance.. e ——— 4.112, 6.68

Pulse generator state .............cccccvreeeeeecnvennn... 4.158, 6.106

Pulse modulation...............cccceeeuueeevevererererennnnn. 4.110, 6.106

Pulse modulation - repetition frequency...4.158, 6.70, 6.107

Pulse period..............ccoucveeeeciiiiiiiieiiieeee 4.158, 6.107

Pulse trigger input slope....................... 4.117, 4.162, 6.109

Pulse Width............ccoveveeeieeeieeecieeeciee e, 4.158, 6.110

Pulse width - Chirp modulation................ 4.116, 4.117, 6.39

Pulsed Marker - marker Beacon Modulation....... 4.142, 6.90

Q

QUEY et
responses.............

Query deadlocked (-430).

Query interrupted (-410)......

Query unterminated (-420) ..........

QUESHION. ......oceeeeeeeeeeeeee et

Queue oVErfloW (-350)........ccccoureeieieaiesiesi e

QUOLALION MAIKS........cccveesieecieesie e e s eieans

R

Recall instrument settings .................... 4.25,4.26, 6.4, 6.21

Recall Intermediate .............cccoeeeeevcveeeceeiieieceiiennn. 4.27, 6.4

... 4.25
. 1.12

REF OUT output

Reference frequency - external .......................... 4.39, 6.111
Reference frequency adjustment mode............... 4.40, 6.111
Reference 0SCillator...............ccccceveveveverererererannn, 4.38,6.111

Remote control - manual .
Remote control basics.....
Remote control switchover ....
Remote to local switchover ...

Reset Delta Phase Display............ccccocevevuvenne..
Reset factory settlngs

RESEt PALN.....cceeeeee e
Reset status reporting system .
Restoring the previous value.......

Revisions ..
RF block..........
RF frequency...

RF ON/OFF KEY ..ot
RF output - Power-on state ......... . .
RF output 1eVel............cccovveeiiieiiieseieeee 4.43, 6.101
RF output signal - Phase adjustment................... 4.41, 6.95
RF S€CHON.........eveeeeeeeeeeeaa e,

RFSweep.....
RJ-45 cable
Rotary knob

S

Sample-and-Hold mode.............c.c.ccovevineannne.. 4.48, 6.100
Save immediate .......... o
Save instrument settings.............
SCPI - conformity information
SCPI - €IT0r MESSAGES ...
SCPI = VEISION ...t
Screen Saver - Setup..........ccceeveeeeeiiiieiiiee

1400.0075.32

R&S SMA
Search Once - ALC ....4.49, 6.101
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Select ASCII Destination - User Correction data........... 4.62
Select ASCII Source - List Mode data...............c........... 4.86
Select ASCII Source - User Correction data.................. 4.62
Select List 4.83, 6.87
Select Operation - File menu ..............cccccoeeceveneeennnn. 4.24
Select Test Point ...............ccccoeveeeeeeeeiiiiiiiian, 4.11, 6.142
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Selftest ........cccccceeee....
Self-test failed ... (-330)
Semicolon (separator)
SENSOR ...ooveeeeeeeeeeeean, .
Sensor - POWer Sensors.........cccccceeeeeeeeeeeeeeeeeeeeeeeee 4.51
Serial BUS..........ccocoeeeeeeeeieeeeeeeeeee e 4.7
Serial number ....
Serial NUMDBETS.............cccooeeeeeeiieeiiiieeeeeeeeeeeeeeee 4.7
S€rial POIl........coovveieeiieei e
Service request (SRQ)..........

Service Request (SRQ)
Setting not possible ..
Setting Parameters
Settings conflict ... (-221)

Shape - LF generator 2...........cccccoccveeevceeennune.. 4.156, 6 72
Shape - LF SWeep ........cccoccevevciiieiiesieee 4.152, 6.76
Shape - PhM......................... e —— 4.108
Shape - RF Level Sweep ....4.75,6.119
Shape - RF Sweep ... verennnn. 4.69, 6,115
SHOM CULS ..ot 3.26
Show level permanent - Power Sensors ..... 4.52, 6.27
SHGN e 5.15
Slope - Instrument trigger input........ 4.76, 4.85, 4.153, 6.68
Slope - pulse trigger input ...4.117, 4.162, 6.109
Software OptionsS ...........ccocceeevcceieesciieeiee e 4.9,6.4
Source -AM.......coooee 4.90, 6.37
Source - FM..........vveveeeeenn, ...4.95, 6.52

Source - ILS-GS Modulation ..............cccceeeevecueeeneeensnns 6.67
Source - ILS-LOC Modulation .............ccccceeccevereeensnnns 6.67
Source - Level Sweep Trigger.. .72, 6.146
Source - LF Sweep Trigger.........ccccoveveeveenns 4.149, 6.143
Source - List Mode Trigger.............cccceeveeeevccunenn. 4.80, 6.88
Source -PhiM................cccooveiieiiiiiiiiiieiieeee 4.103
Source - POWEr S@NSOIS .......ccuveeeeeeiiiaaeeaesciiianaaesinns 6.31
Source - Pulse Modulation............................... 4.111, 6.108
Source - Reference Oscillator ............................ 4.39,6.112
Source - RF Sweep Trigger ....4.65, 6.144
Source - VOR Modulation...................... e r e e a——— 6.124
Source Import/Export- List Mode data............ ...4.86, 6.83
Source Import/Export- User Correction data......... 4.62, 6.48
Spacing - Level Sweep............ccccoeeccvveveeeeeacnnn, 4.76, 6.119
Spacing - LF SWEEP .........eevvvveeeeeeieaeeeens 4.152, 6.76
Spacing - RF SWEeP..........cccevveeeeeiiiaaaeaenn, 4.69, 6.115
Span (RF sweep) ...4.69, 6.58
Special characters ............cccceueeeeeeciiiiieeeeeeeciaeae e 6.1

SQUAre Brackets........ccoceeecueeeeeeeesiiiaeeeeescieaee e 5.13
SRE (service request enable register)
SRQ (service request)

Standby mode..........

Start - Power Sensors..

Start Freq.........c.cuc..... reeenns .
Start Freq - LF SWeePp.......ccccovceveevceieiieee 4 151 6.71
Start Level ..........ccoooeveeeeeiiiiiiiiiiiiii 4.75, 6.104
Start/Stop Gui Update.. ...4.8, 6.136
Startup complete...............cccoovevieiicieiiiiiiesiieee 6.140
State - ADFModulation................cccccceveneeesesciinanannn. 4.145
State - ALC.......ccovveveeen. .4.49, 6.101
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