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Dear Customer,

throughout this manual, the Vector Signal Generator R&S® SMU 200A is abbreviated as
R&S SMU.

The firmware of the instrument makes use of several valuable open source software packages. The
most important of them are listed below together with their corresponding open source license. The
verbatim license texts are provided in the user documentation CD-ROM (included in delivery).

Package Link License

OpenSSL http://www.openssl.org OpenSSL/SSLeavy

Net-SNMP http://www.net-snmp.org NetSnmp-5.0.8

Xitami http://www.xitami.com 2.5b6

PHP http://www.php.net PHP, Version 3

DOJO-AJAX http://www.dojotoolkit.org Academic Free
License

ResizableLib http://www.geocities.com/ppescher Artistic License

BOOST Library http://www.boost.org Boost Software, v.1

zlib http://www.zlib.net zlib, v.1.2.3

Xalan http://xalan.apache.org/ Apache, Ver.2

Xerces http://xerces.apache.org/

ACE http://www.cs.wustl.edu ACE_TAO

TAO (The ACE ORB) http://www.cs.wustl.edu ACE_TAO

PC/SC-Lite http://www.linuxnet.com/ PCSCLite

ONC/RPC http://www.plt.rwth-aachen.de SUN

The OpenSSL Project for use in the OpenSSL Toolkit (http://www.openssl.org/). includes cryptographic
software written by Eric Young (eay@cryptsoft.com) and software written by Tim Hudson
(tih@cryptsoft.com).

Rohde & Schwarz would like to thank the open source community for their valuable contribution to
embedded computing.

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

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 O — ~ ~ O

VSC:';& Fgé _Stgnd_by cl?Jlrrree%tt Alternating Direct/alternating %?Vé%i ;Tg%;;%ergteeg
ON/OFE indication (DC) current (AC) current (DC/AC) 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 Rohde & Schwarz. Only original parts may
operating conditions and in the positions be used for replacing parts relevant to safety
specified by the manufacturer. Its ventilation (e.g. power switches, power transformers,
must not be obstructed during operation. fuses). A safety test must always be
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
accidents must be observed in all work that goes beyond their intended use,
performed. The product may be opened only hazardous substances (heavy-metal dust
by authorized, specially trained personnel. such as lead, beryllium, nickel) may be
Prior to performing any work on the product released. For this reason, the product may
or opening the product, the product must be only be disassembled, e.g. for disposal
disconnected from the supply network. Any purposes, by specially trained personnel.
adjustments, replacements of parts, Improper disassembly may be hazardous to
maintenance or repair must be carried out your health. National waste disposal
only by technical personnel authorized by regulations must be observed.
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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
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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.
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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
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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 seccidn 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
esta 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 dafio. 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 documentacion 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 sélo 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 SR A

Ver Informaciones jCuidado!
para Peligro de jAdvertencia! | Conexién a . Conexion Elementos de
documen- L .- Conexion -
tacion de maquinaria golpe de Sup§ﬁ|0|e conductor a tierra a masa con.strucmon con
con un peso corriente caliente protector conductora peligro de carga
producto "
de > 18kg electroestatica
| O (D — N TN D
Potencia EN Indicacion Corriente Corriente Corriente continua/- El ap:ﬁg;gz dprcg?g:’?o 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 dafios y peligros de toda clase.
Es necesario de que se lean las siguientes informaciones de seguridad concienzudamente y se tengan en
cuenta debidamente antes de la puesta en funcionamiento del producto. También deberan ser tenidas en
cuenta las informaciones para la proteccion de personas que 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 senal corresponden a la definicion habitual para aplicaciones civiles en el area
econdmica europea. Pueden existir definiciones diferentes a esta definicion en otras areas econémicas o
en aplicaciones militares. Por eso se debera tener en cuenta que las palabras de senal aqui descritas
sean utilizadas siempre solamente en combinacion con la correspondiente documentacion de producto y
solamente en combinacion con el producto correspondiente. La utilizacion de las palabras de sefal 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

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

como posicion de funcionamiento se define
por principio la posicion con el suelo de la caja
para abajo, modo de proteccién IP 2X, grado
de suciedad 2, categoria de sobrecarga
eléctrica 2, utilizar solamente en estancias
interiores, utilizacion hasta 2000 m sobre el
nivel del mar, 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

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
deberé este ser desconectado de la corriente.
El ajuste, el cambio de partes, la manutencién
y la reparacion deberan ser solamente
efectuadas por electricistas autorizados por
R&S. Si se reponen partes con importancia
para los aspectos de seguridad (por ejemplo
el enchufe, los 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,
medicidn de resistencia de aislamiento,
medicion de la corriente conductora, control
de funcionamiento).
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Informaciones elementales de seguridad

Como en todo producto de fabricacién
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 radiacién electromagnética.

1171.0000.42-04.00
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1.

El empresario/usuario esta comprometido a
valorar y sefialar 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
concentracién 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 dafios 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 tensién también
se deberan en caso dabo cambiar los fusibles
correspondientes del producto.

Productos de la clase de seguridad | con
alimentacion mévil 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
distribucion 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 electrénicos 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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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 instalacion adecuadas de que
el cable de eléctrico no pueda ser dafiado o
de que nadie pueda ser dafiado por él, por
ejemplo al tropezar o por un golpe de
corriente.

Solamente esta permitido el funcionamiento
en redes de distribucion TN/TT aseguradas
con fusibles de como maximo 16 A (utilizacién
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 extension o los enchufes de
extension ya que esto pudiera causar fuego o
golpes de corriente.

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

En caso de conexién 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
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23.

24.
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26.

En caso de que los productos que son
instalados fijamente en un lugar sean sin
protector implementado, autointerruptor o
similares objetos de proteccidn, 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 indicacién, ver
también punto 1. Si no se tiene en cuenta esto
se arriesga el peligro de golpe de corriente
para el usuario o de dafios en el producto lo
cual también puede llevar al peligro de
personas.

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

Por favor no cierre ninguna ranura u orificio
del producto, ya que estas son necesarias
para la 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
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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 atencidn 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
eso no esta permitido utilizar las asas para la
sujecién 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
dafios 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 documentacion 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
pafio suave, que no se deshilache. No utilice
de ninguna manera agentes limpiadores
quimicos como, por ejemplo, alcohol, acetona
o nitrodiluyente.
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Customer Information Regarding Product Disposal

The German Electrical and Electronic Equipment (ElektroG) Act is an implementation of
the following EC directives:

e 2002/96/EC on waste electrical and electronic equipment (WEEE) and
e  2002/95/EC on the restriction of the use of certain hazardous substances in
electrical and electronic equipment (RoHS).

Product labeling in accordance with EN 50419

Once the lifetime of a product has ended, this product must not be disposed of
in the standard domestic refuse. Even disposal via the municipal collection
points for waste electrical and electronic equipment is not permitted.

Rohde & Schwarz GmbH & Co. KG has developed a disposal concept for the
environmental-friendly disposal or recycling of waste material and fully assumes its
obligation as a producer to take back and dispose of electrical and electronic waste
in accordance with the ElektroG Act.

Please contact your local service representative to dispose of the product.

ROHDE&SCHWARZ

1171.0200.52-01.01






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 flir 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






Certificate No.: 2003-47, Page 1

This is to certify that:

Equipment type
SMUZ200A

SMU-B9

SMU-B10
SMU-B11
SMU-B13
SMU-B14
SMU-B15
SMU-B16
SMU-B17
SMU-B20
SMU-B22
SMU-B30

Stock No.
1141.2005.02

1161.0766.02
1141.7007.02
1159.8411.02

1141.8003.02/.04

1160.1800.02
1160.2288.02
1161.0066.02
1142.2880.02
1142.0006.02
1160.5006.02
1159.7444.02

&

ROHDE&SCHWARZ

EC Certificate of Conformity

Designation
Vector Signal Generator

Baseband Generator

Baseband Generator

Baseband Generator

Baseband Main Modul

Fading Simulator

Fading Simulator Extension
Differential 1/Q Outputs

Analog Baseband Input

FM/PHIM Modulator

FM/PHIM Modulator a. enh. Phase Noise Performance
Overvoltage Protection for 1st HF-Pfad

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 : 2001-12
EN55011 : 1998 + A1 : 1999 + A2 : 2002, Class B
EN61326 : 1997 + A1 :1998 + A2 : 2001 + A3 : 2003

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 2003

Munich, 2007-08-22

1141.2005.02 —s1-

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

Central Quality Management MF-QZ / Radde

CE E-9
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2003-47, Page 2

This is to certify that:

Equipment type Stock No. Designation

SMU-B31 1159.8011.02 High Power Output for 1st RF Path

SMU-B32 1160.0256.02 Overvoltage Protection and high Power for 1st HF-Pfad
SMU-B35 1160.0633.02 Overvoltage Protection for 2nd HF-Pfad

SMU-B36 1160.1000.02 High Power Output for 2nd RF Path

SMU-B37 1160.1400.02 Overvoltage Protection and high Power for 2nd HF-Pfad
SMU-B81 1159.9001.02 Rear Panel Connectors

SMU-B82 1159.9501.02 Rear Panel Connectors

SMU-B102 1141.8503.02 Freg. Range to 2,2 GHz for 1st RF Path

SMU-B103 1141.8603.02 Freg. Range to 3 GHz for 1st RF Path

SMU-B104 1141.8703.02 Freg. Range to 4 GHz for 1st RF Path

SMU-B106 1141.8803.02 Freg. Range to 6 GHz for 1st RF Path

SMU-B202 1141.9400.02 Freg. Range to 2,2 GHz for 2nd RF Path

SMU-B203 1141.9500.02 Freq. Range to 3 GHz for 2nd RF Path

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 : 2001-12
EN55011 : 1998 + Al : 1999 + A2 : 2002, Class B
EN61326 : 1997 + A1 :1998 + A2 : 2001 + A3 : 2003

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 2003

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

Munich, 2007-08-22 Central Quality Management MF-QZ / Radde

1141.2005.02 —s2- CE E-9



&

ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2007-58

This is to certify that:

Equipment type Stock No. Designation

SMU-B18 1159.6954.02 Digital Baseband Output
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 electromagnetic compatibility
(2004/108/EC)

Conformity is proven by compliance with the following standards:

EN 55011 : 1998 + A1 : 1999 + A2 : 2002, Class A
EN 61326 : 1997 + A1 : 1998 + A2 : 2001 + A3 : 2003

For the assessment of electromagnetic compatibility, the limits of radio interference for Class
A 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 2007

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

Munich, 2007-10-23 Central Quality Management MF-QZ / Radde

1159.6954.02 CE






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


mailto:Customer.Support@rsa.rohde-schwarz.com
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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

Phone +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) 4521 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 SMUZ200A

User Documentation

Contents of User Documentation for Vector Signal Genera-

tor R&S SMU200A

The user documentation describes the Vector Signal Generator R&S SMU 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.

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

ment function.

Quick Start Guide

Help System

1007.9845.32

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 the data sheet plus 4
chapters plus index:

The data sheet informs about guaranteed specifications and
characteristics of the instrument.

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 SMU.

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.

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 docu-
mentation for the vector signal generator including the contents of
the present quick start guide.

To access the context-sensitive help, an external monitor and
mouse must be connected to the instrument (see chapter 3 of this
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-4



User Documentation

R&S SMUZ200A

Documentation CD-ROM

Optional Documentation

1007.9845.32

The CD-ROM provides the complete user documentation for the
vector signal generator:

- The online help system (*.chm).
- The complete operating manual and service manual in printable

form (*.pdf).

- The data sheet (broschure and specifications) 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.

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 vector signal generator. This
manual can be ordered as an option (stock no. 1007.9845.32
(English - A4 format) or 1007.9845.39 (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 instru-
ment. It is subdivided into 10 chapters:

The data sheet

Chapter 1

Chapter 2

Chapter 3

0.2

informs about guaranteed specifications
and characteristics of the instrument.

describes the control elements and con-
nectors on the front and rear panel as well
as all procedures required for putting the in-
strument into operation.

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

describes key operating modes, the struc-
ture of the graphical interface and the prin-
ciples of manual control.

E-4



R&S SMU200A User Documentation

Chapter 4 forms a reference for manual control of the
R&S SMU 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.

Chapter 10 contains an index for the operating manual.

Remote Control

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

Chapter 6 lists all the remote-control commands de-
fined for the instrument. At the end of the
chapter a alphabetical list of commands.

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 SMU may gener-
ate.

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 SMU by ex-
changing modules. In addition it describes how to perform a
firmware update and how to install options.

Internet Site

The Internet site at: R&S Vector Signal Generator R&S SMU200A
provides the most up to date information on the R&S SMU. The
current 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.

1007.9845.32 0.3 E-4






R&S SMU200A Contents "Putting into Operation”

Contents - Chapter 1 "Putting into Operation™

1 Putting into Operation ... 1.2
Introduction - Putting into Operation...........cccccooiiiiiiii e 1.2
Legend for Front Panel View..........coooiiiiiiiiiiii e 1.3

DS PIAY ettt e e 1.3
Keypad for data entry ... 1.5
Keys for setting parameters .........ccoocveeiiiiiiii i 1.7
Keys for settings and navigation in the display and for setting
021 =1 ALY L= = RS 1.8
INPUtS @Nd OULPULS ... 1.10
RF outputs Aand B ........ooeiiiiiii e 1.10
Trigger inputs and OULPULS ........cooveiiiiiiiiiiiiie e 1.11
Female USB connectors type A ... 1.12
COoNNECEOr fOr SENSON.....cciiiiiiiiiiiee e 1.12
Keys for setting the display .........ccuueeiiiiiii s 1.12
SWItCH e 1.13
Keys for general instrument settings ..., 1.13
Legend for Rear Panel VIEW ..........ccooiiiiiiiiiiiiiii e 1.15
LF QUEPUL .. 1.15
Marker OUIPUL ........oeiieeiiie e 1.15
F O 10 o] o] YRR 1.15
I/Q SigNal QUEPUL ....oeeneiieie e 1.16
| OUT BAR / Q OUT BAR....oiiiiiteeeeecee s 1.16
[/Q/DATA/CLOCK ...ttt 1.16
Reference signal output ... 1.16
Reference signal input...........oooiii e 1.17
Input for external analog modulation signal ..............cccoieies 1.17
IEC/IEEE-bUS CONNECION .....ooviiiiiiiiieieee e 1.17
USB conNectors type A ... 1.17
USB interface type B .......coouiviiiiiiii e 1.17
1Y/ (o] a1 (o] PO PP PPP PP PPPTPPPPPPP 1.18
AUX /O INterface ........eeviiiiieiiiieee e 1.18
BERT ettt ettt e e nnaeenee s 1.18
LAN iNterface.......veviiiiiiie e 1.19
RFE AT RF B oottt ee st 1.19

1007.9822.62 1-1.1 E-10



Contents "Putting into Operation” R&S SMU200A

Clock signal OUtPUL.........coiiiiiie e 1.19
Instrument triggering .........eeeeiiie i 1.19
USER CONNECION.....cciiiiiiiiiiiieieiiee et 1.20
TrIQQEr INPUL ..o 1.20
Putting into Operation.............oooiiiiiiiiiiie e 1.21
Unpacking the Instrument ... 1.21
Setting up the Instrument or Installing itin a 19" Rack ................... 1.21
Safety INStruCtioNS .......coooi i 1.22
EMC Safety Precautions ... 1.23
Connecting the R&S SMU to the AC Supply......ccceeeeeieiiiiiiiiieeeen. 1.23
SWItChING ON oo 1.23
Start Display and Booting the R&S SMU ..o, 1.24
SWitching Off L 1.25
FUNCHON ChECK.......coiiiiiii e 1.26
Default SELtNGS .. ..eeiiiiiii e 1.27
Windows XP Embedded..........oooiiiiiiiiiiii e 1.28
Connecting an External Keyboard............cccoooiiiiiiiiiiiiiie e, 1.30
Connecting the MOUSE ......ccoiuiiiiiiiiiiee e 1.30
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Introduction - Putting into Operation R&S SMU200A

1 Putting into Operation

Introduction - Putting into Operation

Chapter 1, "Putting into Operation" explains the control elements and connectors of the Vector Signal
Generator R&S SMU 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 printer, keyboard, mouse and
monitor. 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 including the associated remote control commands 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.

1007.9822.62 1.2 E-10
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Legend for Front Panel View

Legend for Front Panel View

This section gives an overview of control elements and connectors on the front panel of the R&S SMU.
Each element/connector is briefly described and a reference is given to the chapters containing
detailed information. If an element/connector of two-path instruments is available for one path only
(e.g. path A) or for either of the two paths (path A or B), a note is made in the brief description.

1 Display

Frea A 1.000 000 000 00 |GHz -| |rF or

PEPA|-3ﬂ_ﬂﬂ dBm Levﬂ|-3ﬂ_ﬂﬂ ||:le vl

Freq B| 1.000 000 000 00 |GHz -| |rrorr
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config... I confiy... I_: config... I ] config... I config... I_/ R@FA
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BB Input Graphics BERT
config... I config... I | config... I
" On " On " On
Graph A+B BERT
Basebhand B Fading B AWGN/IMP B 10 Mod B RF/A Mod B
RF B
config... I : confiy... I — config... I config... I config... I - e
I~ On " On I~ On " On I~ On
DigMod Std Del IMP
BERT
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Display

1007.9822.62

The large display clearly shows all main settings See chapter 3, section
and signal generator states. "Display"

The display is divided into three sections:

® Frequency and level display with info line

® Block diagram

® Winbar with labelled softkeys

The frequency and level display section with info

line shows

® Frequency and level settings containing offset
and peak envelope power (PEP);
in two-path instruments, frequency, level and
PEP are displayed in two lines

# Status messages

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

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, info windows and graphs are
displayed on top of the block diagram. The block
diagram can be displayed in the foreground anytime

with the | DIAGRAM | key.

Open menus are indicated by a labelled button in
the Winbar. The buttons determine the softkey
functions for front-panel control. When a button or
softkey is pressed, the associated menu is
displayed either in the foreground or minimized in
the Winbar.

If required, the Winbar is covered by a row of
buttons to which menu-specific functions of the
active menu are assigned. By pressing the
button, the Winbar can be displayed in the
foreground again. This allows the user to toggle
between the button and softkey functions.

1.4 E-10
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Legend for Front Panel View

2 Keypad for data entry

A
9
abc def :1Ei-l
4
ghi i kI
wxyz
0
(=]

Keypad for data entry
0..9
Entry of numeric values

Entry of decimal point
+-

Entry of sign
abc

Entry of letters

Entry of a space
B

Entry of special characters
Ao a

Switchover between uppercase and
lowercase letters.

See chapter 3, section
"Setting Parameters"

1007.9822.62

Keys for data entry

A,B,C,D,EF
Entry of hexadecimal values. The letters
assigned to the keys are automatically

active when an entry field with a
hexadecimal value is active.

Keys for data entry
INSERT

Toggles between insert and overwrite
mode

BACK-SPACE

Deletes the character to the left of the
cursor.

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.

1.5

See chapter 3, section
"Setting Parameters"

See chapter 3, section
"Setting Parameters”
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R&S SMU200A

1007.9822.62

Keys for data entry

The unit keys can either select a unit and thus
determine the absolute value, or change the unit,
i.e. trigger a recalculation without changing the
absolute value. 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 dBpv

giga/nano, dBpV for RF levels, dBu for LF
levels

M/p pVv

mega/micro, uV for levels
k/m mV

kilo/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

1.6

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

3

Keys for setting parameters

[ FREQ

] o

) ()

RF
ON/OFF

| b

MOD
NJ/OFF

J {

RECAL-
CULATE

)

1007.9822.62

FREQ

Activates frequency entry.

In the two-path mode, the frequency entry
field that was active last is activated.
Pressing the key again activates frequency
entry for the second path.

RF ON/OFF

Switches the RF signal on and off.

In the two-path mode, the RF ON/OFF key
switches all RF signals off. A second stroke
restores the status that was active before
the last switch-off.

RF OFF is displayed in the header next to
the Frequency field.

LEVEL

Activates level entry. In the two-path mode,
the level entry field that was active last is
activated. Pressing the key a second time
activates frequency entry for the second
path.

MOD ON/OFF

Switches the modulations on and off.

In the two-path mode, the MOD ON/OFF
key switches all modulations 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.

FILE

Activates the menu for storing or loading
files.

RECALCULATE

Starts the recalculation of instrument
settings. If time-consuming calculations are
required, the active modulation is
automatically switched off and the
calculation is interrupted to allow the user
to make further settings. Calculation is
restarted by a keystroke and the
modulation is switched on again after the
calculation is completed.

1.7

See chapter 3, section
"Setting Parameters",
and chapter 4, section
"RF Signal and Analog
Mod - A Mod-RF A"
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R&S SMU200A

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

DIA-
BRAM
ONJOFF

1007.9822.62

DIAGRAM

Brings the block diagram to the foreground. Active
menus are minimized. Active menus are indicated
by the buttons in the menu bar.

ESC

Calls the next higher selection level. 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.

MENU
Calls the menu tree.
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.

1.8

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

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.

See chapter 3, section
"Setting Parameters"

a0

1007.9822.62

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).

(¢ /8]

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

1.9

See chapter 3, section
"Setting Parameters"
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R&S SMU200A

5 Inputs and outputs

o @
o ©

(0]

nata G

cLock (&=

Input for external analog modulation signal in case
of 1/Q modulation (path A) or Input for external
analog baseband signal (option R&S SMU-B17,
Baseband Input).

Q

Input for external analog modulation signal in case
of 1/Q modulation (path A only) or Input for external
analog baseband signal (option R&S SMU-B17,
Baseband Input).

DATA

Input for external serial data signal in case of digital
modulation (path A only). Output for serial data
signal in case of digital modulation (path A only).

CLOCK

Input for external clock signal (bit or symbol clock,
multiple of symbol clock) for synchronizing the
external data signal in case of multivalent
modulation. The active edge can be set (path A
only).

Output for clock signal (bit or symbol clock) in the
internal mode (path A only).

6 RF outputs Aand B

RFﬁlme+

Outputs for RF signal of path A and
path B.

'100k|-t LEGHE ]

'1UUkl-t 226&

@@

20,5 REY
<10V OC _

<SOWRES
<3VOC

NOTICE

1007.9822.62

Maximum Input Levels

See data sheet and
chapter 4, sections
"Data and Signal
Sources in Baseband",
and "Baseband Input
Settings Menu".

See data sheet

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

in the data sheet.
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Legend for Front Panel View

7

Trigger inputs and outputs

1

MARKER (= 2

TRIGGER 1 &

1007.9822.62

TRIGGER 1

Input for triggering digital
modulations and standards and ARB
(paths A and B).

MARKER 1, 2

Outputs 1 and 2 for triggering and
control of external devices with user-
definable marker signals.

Marker signals 1 to 3 are
permanently assigned to the
outputs; marker signal 4 can be
routed to one of the four USER
outputs.

Path A

® Marker 1,2:
BNC connectors MARKER 1/ 2
on front panel

% Marker 3:
MARKER 3 pin of AUX I/O
connector on rear panel

® Marker 4:
BNC connector USER 1 or
USER 2/3/4 pins of AUX I/O
connector on rear panel

Path B

€ Marker 1:
MARKER 1B output on rear
panel

® Marker 2/3:
MARKER 2 B/ 3 B pins of AUX
I/O connector on rear panel

% Marker 4:
BNC connector USER 1 or
USER 2/3/4 pins of AUX I/O
connector on rear panel

See data sheet and
chapter 4, section
"Global
Trigger/Clock/Input
Settings — Setup -
Environment"
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R&S SMU200A

8 Female USB connectors type A

USB

USB (universal serial bus) interfaces of type A (host

USB).

# Connection of peripherals such as mouse,
keyboard, printer

# Connection of memory stick for file transmission

® Firmware update

Another USB interface type A (host USB) and a

USB interface type B (device USB for remote

control) are available on the rear panel.

9 Connector for sensor

SENSOR

®

Connector for R&S NRP-Zxx 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 setting the display

CLOSE

Ea

)
m
B
3

WINBAR

1007.9822.62

CLOSE

Closes the active menu.

If the entry mode is active, changes are cancelled.
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.

HIDE

Minimizes the active open menu. The associated
button in the Winbar remains visible.

REARR
Automatic rearrangement of open menus.
WINBAR

Toggles between display and blanking of the
Winbar.

See chapter 1, section
"Connecting the Mouse"
and chapter 8, section
"USB Connection (USB
and USB IN)".

See chapter 3, section
"Menu Operation”
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Legend for Front Panel View

11 Switch

-

e

The on/off switch switches the instrument from the
standby mode to the operating state provided the
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.

CAUTION Shock hazard!
The instrument is still power-supplied while it is in standby mode.

12 Keys for general instrument settings

—=

@

r—=

—
LOCA

L

==

INFD
HELP
el

)

1007.9822.62

PRESET
Sets the instrument to a defined state.
LOCAL

Switches from REMOTE control to LOCAL (manual)
control.

SETUP
Opens the setup menu for configuring presettings.
HCOPY

Opens the print menu for configuring and starting
printing.

INFO

Displays status messages, error messages and
warnings.

HELP

Displays context-sensitive help text.

See chapter 1, section
"Switching On"

See chapter 4, section
"General Instrument
Settings"
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Fig. 1-2 Rear panel view
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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 SMU. 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. If a connector of a two-path instrument is available for
one path only (e.g. path A) or for either of the two (path A or B), a note is made in the brief description.

1 LF output

LF

Output for internal LF generator signal (path A
only)

2 Marker output

(L MARKER 1B

Output for user-programmable marker signal 1 of
path B for triggering and control of external
devices. Marker outputs are permanently
assigned (see marker outputs on front panel).
MARKER 1 and 2 outputs are intended for future
upgrades.

3 AC supply

AC supply connector.

When the R&S SMU is connected to the AC
supply, it automatically sets itself to the
correct range for the applied voltage (range:
see type label). There is no need to set the
voltage manually or change fuses.

Power
switch

Power
connector .
Power switch.

The R&S SMU comes with or without a
power switch, depending on the design of the
otherwise technically equivalent power
supply unit.

1007.9822.62

See chapter 4, section
"LF Generator and LF
Output - LF Output" and
data sheet

See chapter 4, section
"Global
Trigger/Clock/Input
Settings — Setup -
Environment" and data
sheet

See chapter 1, section
"Connecting the R&S
SMU to the AC Supply"
and data sheet
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4 1/Q signal output

1OUT/QOUT See data sheet and
chapter 4, section

Direct output or Differential (non-inverting) output
! Hipu ! al ( inverting) outpu "Impairment of Digital

(with option R&S SMU-B16) for analog 1/Q signal

(path A or path B). I/Q Signal"
5 | OUT BAR/ Q OUT BAR
I OUT BAR/Q OUT BAR See data sheet and

hapter 4, secti
Differential (inverting) output (Option R&S SMU- || C-ap-er & section

"Differential Outputs"
B16) for analog 1/Q signal (path A or path B). HISISANET LUEPLES
6 I/Q/IDATA/CLOCK
I/Q/DATA/CLOCK See data sheet and
hapter 4 i
Rear Panel Connectors for path 1 (option R&S Sszgir?r u, sti(:on
SMU-B81) and path 2 (option R&S SMU-B82). gup -
. . Instrument or Installing it
This options are recommended for use of the in 2 19" Rack"
instrument in a 19" rack. Installing the instrument
in a 19" rack requires a rack adapter or an adapter
for telescopic sliders (refer to data sheet for Order
No.).
Note:
Option R&S B16 (Differential Outputs) and
options R&S-B81/B82 cannot be fitted both,
because they use the same connectors.
7 Reference signal output

REF OUT (3 REF OUT See data sheet and
: chapter 4, section "RF

Reference Frequency -
Reference Oscillator"

Output of internal reference signal.

1007.9822.62 1.16 E-10
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8 Reference signal input

REF IN&) REF IN See data sheet and
chapter 4, section "RF
Reference Frequency -
Reference Oscillator"

Input for external reference signal
(the external reference is used for both paths).

9 Input for external analog modulation signal

EXT MOD See data sheet and
chapter 4, section

Input for external analog modulation signals
P 9 9 "Modulation Sources"

(amplitude, pulse, frequency and phase
modulation)

10 I1EC/IEEE-bus connector

IEC 625/IEEE 488 See data sheet and
hapter 8, i
IEC-bus (IEEE 488) interface for remote control of chapler S, sectlon
"IEC/IEEE Bus
the R&S SMU
Interface"
11 USB connectors type A
USB USB (universal serial bus) interfaces of type A See chapter 1, section
(host USB). "Connecting the Mouse"
® Connection of peripherals such as mouse, and chapter 8, section
keyboard, printer "USB Connection (USB
® Connection of memory stick for file and USB IN)"
transmission
Further USB interfaces of type A (master USB)
are on the front panel.
12 USB interface type B
USB (universal serial bus) interface of type B See chapter 8, section
(device USB). "USB Connection (USB

® Input for external asynchronous modulation and USB IN)"
data (path A only)

® Remote control of signal generator

® Software download

1007.9822.62 117 E-10



Legend for Rear Panel View

R&S SMU200A

13 Monitor

Connector for external monitor

MONITOR

AUX /O

Parallel input/output for data signals as well
as settable trigger and control signals of the
baseband. Input for device trigger.
Assignment of the AUX I/O interface and of
USER pins, and the arbitrary assignment of
pins to path A or B can be configured in the
menu under Environment - Global
Trigger/Clock/External Inputs - USER
Marker / AUX I/O Settings.

An adapter of the AUX I/O interface to coaxial
BNC connectors is available as an accessory
(R&S SMU-Z5, see data sheet).

15 BERT

BERT (Bit Error Rate Tester) input

Input for data, clock and control signals for bit and
block error rate measurements, level
0.0128..1.998V. See chapter 8 for pin assignment.

1007.9822.62 1.18

See data sheet and
chapter 1, section
"Connecting an External
Monitor" and chapter 8,
section "Monitor
Connector (MONITOR)"

See chapter 4, section
"Global
Trigger/Clock/Input
Settings — Setup -
Environment" and data
sheet

See data sheet and
chapter 4, section "Bit
and Block Error Rate
Measurements - BERT
Block" and chapter 8,
section "BERT
Connector"

E-10



R&S SMU200A

Legend for Rear Panel View

16 LAN interface

LAN

Ethernet interface

For integrating signal generators in a network
Remote control of signal generator

Input of external asynchronous data

Manual remote control of signal generator
Firmware update

L 2R IR IR R

177 RFA/RFB

RF A/RF B

Provided for future upgrades

18 Clock signal output

CLOCK OUT

Output for internal (bit or symbol) clock signal
(path A, the internal clock signal of path B can be
output at one of the USER interfaces)

19 Instrument triggering

INST TRIG

Input for external trigger of analog modulations,
sweeps and list mode. HOP input for control of the
frequency hop mode with external source in the
list mode (path A).

The instrument trigger input for path B is part of
the AUX I/O interface.

1007.9822.62

See data sheet and
chapter 1, section
"Connecting the R&S
SMU to a Network
(LAN)", chapter 8,
section "LAN
Connector" and chapter
5, section "Remote
Control via LAN
Interface"

See data sheet and
chapter 4, section "Data
and Signal Sources in
Baseband"

See data sheet and
chapter 4, sections "List
Mode - List", and
"Sweep Mode"
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R&S SMU200A

20 USER connector

USER

Input/output for configurable signals for triggering
and control.

The following signals can be applied to the
connector:

Marker 4 (path A or B)

Clock Out (path B, bit or symbol)

CW mode Out (path A/B)

No signal (blank) marker (path A/B)

HOP (path A/B)

L 2R R 2R R J

21 Trigger input

TRIGGER 2

Input for external triggering of digital modulations
and standards and ARB.

The TRIGGER 1 input is provided for future
upgrades.

1007.9822.62 1.20

See data sheet and
chapter 4, section
"Global
Trigger/Clock/Input
Settings — Setup -
Environment"

See data sheet and
chapter 4, section
"Global
Trigger/Clock/Input
Settings — Setup -
Environment"
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Putting into Operation

The following section describes the procedure for putting of the instrument into operation and the
connection of peripherals such as printer and monitor. 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 various items.

® First, pull off the polyethylene protection pads from the instrument's rear feet and then carefully
remove the pads from the instrument handles at the front.

® Pull off the corrugated cardboard cover that protects the rear of the instrument.

® Carefully unthread the corrugated cardboard cover at the front that protects the instrument handles
and remove it.

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

It is advisable to keep the original packing material in order to prevent control elements and
connectors from being damaged in case the instrument is to be transported or shipped at a later
date.

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.

Arack adapter or an adapter for telescopic sliders (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
SMU-B81/-B82 (Rear Panel Connectors, factory-fitted) the front panel inputs are relocated to the rear
panel.

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

1007.9822.62 1.21 E-10



Putting into Operation R&S SMU200A

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:

®
®

L R J

%

%

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

Risk of instrument damage caused by electrostatic discharge!

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

Setting up the Instrument

CAUTION Safe operation with support feet!

%

%

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).

When the instrument with expanded feet, the feet might collapse and fold in.

Do not shift the instrument with the feet out.

|
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R&S SMU200A Putting into Operation

Cleaning the Outside and Storing

What is necessary is essentially the cleaning of the instrument.

NOTICE Instrument damage caused by cleaning agents!
Prior to cleaning, disconnect the product from the AC supply.

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 chemical cleaning agents such as solvents (e.g. diluent for lacquers,
thinners, acetone, alcohol, etc), or acids, bases, or other substances.
Use a soft, non-linting cloth to suitably clean the outside of the instrument.

EMC Safety Precautions

To avoid electromagnetic interference, only suitable, shielded signal and control cables must be used
(see recommended extras).

Connecting the R&S SMU to the AC Supply

The R&S SMU 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.

The R&S SMU comes with or without a power switch, depending on the design of the otherwise
technically equivalent power supply unit.

Switching On
Instruments with power switch

® Connect the signal generator to the AC supply by means of the
supplied power cable.
Power Since the instrument is in compliance with safety class EN61010-1, it
connector should only be connected to a socket with earthing contact.
® Press the main power switch at the rear of the instrument to position
Power switch .
® After power-up the instrument is either ready for operation
(STANDBY) 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.
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ON STANDBY ® Press the ON/STANDBY switch on the front panel; the green LED
| | must be on.
® The instrument is ready for operation. All modules in the instrument

are supplied with power.

Instruments without power switch

® Connect the signal generator to the AC supply by means of the
supplied power cable.
Since the instrument is in compliance with safety class EN61010-1, it
should only be connected to a socket with earthing contact.
After connection to the AC supply the instrument is either ready for
operation (STANDBY) or in operating mode, depending on the
position of the ON/STANDBY switch on the instrument front (see
below).

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

are supplied with power.

Start Display and Booting the R&S SMU

After instrument switch-on, the installed BIOS version and the processor characteristics are indicated
for a few seconds in the start display.

After this, the Windows XP Embedded operating system boots 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 rebooted by pressing the STANDBY key
for approx. 5 s.
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Switching Off

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

The R&S SMU stores the current setting on the hard disk before it
shuts down the Windows operating system. Then the AC supply is
) switched to the STANDBY mode.

Only the AC supply is powered and the oven-controlled crystal
oscillator is kept at operating temperature.

® The yellow LED must be on.

ON STANDBY

.U
U

CAUTION Shock hazard!
The instrument is still power-supplied while it is in standby mode.

>

Do the following only if the instrument is completely disconnected from the AC supply:

Instruments with power switch

® Press the main power switch at the rear of the instrument to position
0. None of the front-panel LEDs should be on.

Power

connector Note:

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

Power switch

Instruments without power switch

® Pull the power cable at the rear of the instrument. None of the front-
panel LEDs should be on.

Note:
It is recommended to switch the instrument to STANDBY mode before
completely disconnecting it from the AC supply. If the power switch is
set to 0 before the instrument is switched to the standby mode, all
current settings are lost.
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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 Chapter 9, "Error Messages").
Besides automatic monitoring of instrument functions, other capabilities in the R&S SMU ensure
correct functioning of the vector signal generator.
® Internal Adjustments
Adjustments can be performed in the Setup-System-Internal Adjustments menu. Thus
maximum level accuracy can be obtained, for instance.
# Test points
Internal test points can be queried by the user and the results can be displayed. See Chapter 4,
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:
In remote control it is possible to preset the settings of the two instrument path separately (see
chapter 6, Section 'Preset Commands’).
Resetting the instrument to the factory state is possible in the Factory Preset - Setup Settings
menu of the menu

In addition, only those settings associated with the menu can be reset directly in the individual menus,
e.g. all digital modulation settings in the Custom Digital Mod menu. These settings are identical to

those which are called up using the key.

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 on.

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 preset tables of the individual menus and the information
accompanying the IEC/IEEE-bus commands.

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

Table 1-1 Preset state - important generator settings

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)
- Password and settings protected by passwords (Setup menu)
- Start/Stop Gui Update (Setup menu)
- Display and keyboard settings (Setup menu).
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Windows XP Embedded

NOTICE Possible impairment of the functioning of the instrument

The instrument is equipped with the Windows XP Embedded operating system. It is
thus possible to install COTS software in the instrument. The use and installation of
commercial off-the-shelf (COTS) 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 following program packages have been tested.

e R&S Power Viewer (virtual power meter for displaying results of the Power
Sensor R&S NRP-Zxx)

¢ Windows XP Remote Desktop
e Symantec Norton AntiVirus — Virus-protection software

In certain cases, the use of these programs can impair the performance of the
instrument.

The drivers and programs used in the instrument under Windows XP Embedded
have been adapted to the test instrument. Existing instrument software must only
be modified with update software released by Rohde & Schwarz.

Chapter 4 of the service manual (on the CD-ROM delivered with the instrument)
describes how the instrument software can be restored in case of a program crash
by using the recovery function.

The signal generator is equipped with the Windows XP Embedded 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 and printer are installed
or in the event that the network configuration does not comply with the default settings (see sections
"Connecting the R&S SMU to a Network (LAN)").

After power-up of the signal generator, the operating system boots and the instrument firmware is
started automatically without a password query (auto login).

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

The operating system can only be accessed if an external keyboard and/or a mouse is connected.
Windows XP provides an on-screen keyboard that can be operated using a mouse, thus enabling
operation by mouse only. An external keyboard is recommened for extensive entries.
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System settings under Windows XP can be made in the Start - Control Panel menu (for required
settings refer to the Windows XP manual and to the hardware description).

The Windows XP start menu is opened with the Windows key (next to the Ctrl key) or with key
combination CTRL-ESC on the external/on-screen keyboard. In this menu the Windows XP programs
can be called. Some of the programs are also placed as symbols on the Windows task bar and can be
called directly by double-clicking the associated symbol.The Windows XP desktop including the task
bar is displayed when moving the mouse to the bottom of the display.

el O TS

The instrument display with block diagram, header and Winbar is displayed in the foreground by
double-clicking the Block Diagram, Status Bar and Task Bar buttons in the Windows task bar.

The R&S SMU does not contain a disk drive. Data is exchanged via a memory stick connected to a
USB interface. An unused disk drive letter is automatically assigned to the memory stick. Data can be
transferred in Windows Explorer.

Energy saving mode:

An energy saving mode is a default setting in the R&S SMU. The hard disk switches to power-save
mode if it is not accessed for 30 minutes. The energy-saving mode is exited by accessing the hard disk
anew.
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Connecting an External Keyboard

A commercial, external keyboard with USB interface can be connected to the R&S SMU. A keyboard
simplifies entry of list items, comments, file names, etc. and is a prerequisite for convenient operation
of Windows XP.

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

1 usB 2
=

The keyboard is detected automatically when it is connected. The UK keyboard assignment is the
default setting. The keyboard assignment and special settings such as the refresh rate can be changed
in the Start - Control Panel - Keyboard or Regional and Language Options menu of Windows XP.
The menu can be accessed by pressing the Windows key on the external keyboard.

Note: A keyboard emulation menu can be called from the Window XP operating system (START -
Programs - Accessories - Accessibility - On-Screen Keyboard). With the On-Screen Keyboard it is
possible to manually operate the instrument using the mouse only.

Connecting the Mouse

A commercial mouse with a USB interface can be connected to the R&S SMU. A mouse simplifies
control of the block diagram and of associated menus. It is sufficient for operation of Windows XP
when used together with the on-screen keyboard.

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

1 usB 2

The mouse is detected automatically when it is connected. Special settings such as mouse cursor
speed etc, can be made in the Start - Control Panel - Mouse menu of Windows XP. The menu can be
accessed by pressing the Windows key on the keyboard.
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Connecting an External Monitor

NOTICE The monitor and the R&S SMU may be damaged!

Connecting the monitor without switching off the instrument may damage the monitor
and the R&S SMU.

The monitor must be connected only when the instrument is switched off
(STANDBY).

The screen driver (Display type) and the display configuration must not be modified.

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

MONITOR

The MONITOR interface is described in Chapter 8.

Connection

Before the external monitor is connected, the instrument must be switched off (standby mode) to
prevent damage to the monitor and the R&S SMU. After connection, the external monitor is detected
when the instrument is started. The generator screen with all elements, e.g. block diagram, Winbar,
etc, is then displayed on the external monitor and on the R&S SMU. Further settings are not required.

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

The R&S SMU 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 and the Window XP
firewall configuration is adapted accordingly, 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 controlled in the network.

Manual network control means that the user can operate the R&S SMU from any remote PC in the
network via the Remote Desktop Connection which is provided for Windows PCs or via the
Ultr@VNC connection which is provided for Linux/Unix and Windows PCs. For instance, the user can
control one or more R&S SMUs from a desk that is part of a test assembly located in another section
of the building.

Remote-control of the instrument via the LAN interface is described in Chapter 5, section "Remote
Control via LAN Interface".

A firmware update via the LAN interface is described in chapter 2 of the service manual (on CD-ROM).
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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
10/100/1000Mbps connection attached to the LAN interface at the rear of the instrument.

The connector is described in chapter 8.

Configuring the R&S SMU for Network Operation

The network interface functions with 10/100/1000Mbps 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. In addition, network access of the different users is organized
by the assignment of access rights.

Access rights determine which of the available network resources, e.g. data logging systems, are
available to the R&S SMU.

The Window XP operating system is protected by an activated firewall per default. The configuration of
the firewall has to be adapted according to the required network communication needs.

Networks using DHCP

The R&S SMU is preconfigured for networks using DHCP (dynamic host configuration protocol). In
these networks, an available IP address is automatically assigned to the R&S SMU. In this case the
generator is identified via an unambiguous computer name in the network.

Each R&S SMU is assigned a individual computer name in the factory. This name can be queried and
changed in the Start - My Computer menu of Windows XP (see "Query Computer Name" below).
Networks using fixed IP addresses

In networks using fixed IP addresses, the addresses are mostly assigned by the network administrator.
Afixed IP address must be entered in the Start - Control Panel menu of Windows XP (see "Entering
the IP Address").
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Point-to-Point Connection

To build a simple network — just an LAN connection between the R&S SMU and a controller without
integration into a larger network — an IP address has to be assigned to the R&S SMU 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.

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

User name and pass word

The user "instrument" is assigned to the R&S SMU. The user name is used for auto-login when the
instrument is started and for manual remote-control. The password is also "instrument”. By assigning
the respective rights, the network administrator decides which directories and resources in the network
can be accessed by the R&S SMU.

The configuration of the R&S SMU for networking is performed in the Windows XP embedded menus.
The operating system can only be accessed if an external keyboard and/or a mouse is connected.
Operation by mouse only without the external keyboard is possible if the on-screen keyboard is used.
To ensure recognition of the external devices, the instrument has to be switched off prior to connecting
them.

1. Switch off instrument
2. Connect external keyboard and/or mouse to the USB interface.

3. Switch on instrument

1. Open the start menu (either by pressing the Windows key (on the keyboard next to the Ctrl key)
or by moving the mouse to the bottom of the display and subsequent clicking on Start).

ASHlmERL

._.)5 My Computer

Er' Coritrol Panel
J_J Search

All Programs D

@ Shut Down

T ’ @ e i = P
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2. Click Control Panel and then Network and Internet Connections.

Edt  WView Favorkes Tools  Help

@Back - e @ p@aapchs E‘Eﬁfﬁl&em

tddress |3 Control Panel

| E? Control Panel
(3 Switch bo Classic Yiew

See fAlso
g Help and ! Supparl:

Pick a category

T
@" Appearanceand Themes

\-. Printers and Other Hardware

Network and Interniet
Connections

- R
'. @ Add or Remoye Programs

I.f. . Sounds, Speech, and Audjo
& | DEViES

User Accounts

Date, Time, Language, and
Regional Options

Accessibility Dpitions

;  Performance and Maintenance Security Center

Fle Edt Yew Favortes Tods Help

eﬁaeh - a - @ ﬁ-‘%ﬁaﬁhs %Fﬁhﬁem -

Address |3 Metwork and Internet Connections

See Also

‘ Ty Nsah\:-ﬂ?“kﬂacas

@ Netwerkma@'rmt{&
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|§| Set up a wireless network For'a home or small office
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Internet Options

s
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4. Click LAN Area Connection in the Network Connections menu (at the right)

& Network Connections -G
=]

Fil Edit ‘Yiew Favorites Tools -Adva ™ ?F

@Back o~ | 'ﬁ‘ ,-;'._ ! Sgarch 7

i

Address | &8 Metwork Coninections =V] G
LAN or High-Speed Internet

Ly ] H
e Local Area Connection

L Connecked, Firewaled
] ._.'!_ InkeliR) FROYLO0 Metwork Co...

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

i, Local Area Connection Properties B[ =]

General | Advanced!

Connect uging:

B IntellR) PRO 00 Metwork: Connectio
L et Ie...

This connection uses the following items:

] %= NwLirk NetBI0S [
[ %7 MewiLink [P35 P etBl 05 Compatible Transport Prot |
Wl 5= Intemet Protocol [TCPAAR) {

&L ] @

[ Imstall.., ] [ Uninztall ] Prog

[lezcnphion

Enables this computer to log o bo Metware servers and
access theil resouces.

[] Show icot in hotification area when cornected
[#]Motify me when this sonnection has imited or no connechriby

s ] [ Cancel
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6. Inthe Internet Protocol (TCP/IP) Properties menu, enter the IP address in the Use the
following IP address: field (the complete data can be queried from the network administrator).
Terminate the entry in all menus with OK.

Obtain an IP address automatically (DHCP = dynamic host configuration protocol) is the default
setting.

‘Internet Protocol (TCPAP) Properties @@

General |

You can get [P zettings assigned automatically if wour nebwork supports
thiz capability. Othenwise, you need to ask your network. administrator for
the appropriate |P-zettings.

(7 Obtain an P address autamatically

(&) Use the following [P address:
| 5

|P address: 192 168, 1 . 1 |
Subnet mask: 255 285 285 .0

Default gaterway: | ; ; : |

(&) Use the following DNS server addresses:
Ereferred DNS zerver: | . - : |

Alternate DMS server; | S ; : |

[ 0K ][ Caricel ]

Query Computer Name

7. Open the start menu, select My Computer and open the context menu by pressing the right
mouse key.

IISTHTEnt

Sﬂ My Computer  open

Explore
Bﬁ Conktrol Panel Search...
Manage
f‘) Search Map Metwork Drive. .

Discannect Metwark Drive. ..
All Programs D
Show on Desktop

Rename

=i

Properties

T EE A
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8. Click Properties and select the Computer Name tab in the menu.
The computer name is displayed under Full Computer Name. The name can be changed in the
Change submenu.

System Properties 23
__System Restare | _Automatic | pdates | Hemate
General | Computer Mame : Hardware | Advanced

e :I. g Windows uzes the following information to identify your computer
- ) o the nebwork,

Cormputer description:

For example; "Kitchen Computer' o ""Man's

Computer,
Full computer-name: MHame1 23456
Wiark group: IMSTRUMEMNT
Tio uze the Metwark, [dentification Wizard ba jgin a -
domain atd create a local user account, click Metwark beadip

1D

To rename this computer or joita domain; click Change.

| & Changes will take effect after you reztart this computer,

[ Ok H Cancel ]

The Windows XP Firewall suppresses all network communication which is not initialized by the
controller itself or which is defined as unwanted. It protects the controller from an attack of hostile users
and programs. On the R&S SMU, the Internet Connection Firewall (ICF) is activated for all network
connections per default to enhance protection of the instrument.

To enable data transfer with other controllers in a local network, file and printer sharing must be

specifically permitted.

9. Open the start menu, select Control Panel and open the context menu by pressing the right
mouse key.
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10. Click Switch to Classic View and select the Windows Firewall.

el Windows Firewall %]

General | Exceptions | Advanced!

Windows Firewall helps protect your computer by preventing unauthorized users
from gaining access o pour computer through the Internet or a network.

Thiz zetting blocks all autzside sources from connecting to thiz
computer, with the exception of those selected on the Exceptions tab.

[]Don't allow exceptions
Select thiz when you connect to public networks in less secure
locations, such as airportz, You will not be notified when Windows

Firewall blocks pragrams. Selections on the Exceptions tab will be
ignored.

@ ) Off [not recommended)

Avoid using thiz setiing. Turning off ‘Windows Firewall may make this
computer more vulnerable to viruses and intruders,

Wihat else shiould | know about \Windows Frewsll?

[ Ok H Cancel ]

11. Select tab Exceptions and activate check box File and Printer Sharing.

& Windows Firewall %)

1 Gieneral | Exceptions | Advanced|

Windows Firewall iz turned off. Your computer iz at risk of attacks and intruzions
from outzide sources such as the Intemet, We recommend that you click the
General tab and zelect On.

Programs and Services:

M arme

Component of 'So.ftware.F'Iatflorm: Componen.tEnvimnmentSewer

[#iFile and Printer Sharing
[ Message Queuing

| [ Remate Assistance

[ Remote Desklop

| | O FRun U@ SERVER

I UPHP Framework

| tddProgam. | [ AddPot. || Edt. |

Bizplay 4 notification when Windows Firewall blocks a program

‘ Wihat are the nzhe of allowing exceptions?

[ (1]4 H Cancel ]

Access to network drives depends on access rights and whether the drives in question have been
enabled. The complete integration of the R&S SMU into a larger network with the necessary allocation

of rights is highly complex and normally performed by a network administrator.
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However, the hard disk of a computer also connected to the network can be accessed from the R&S
SMU relatively easily. The only precondition for this is that the desired directory the R&S SMU should
access is enabled on the remote computer. Subsequently, this directory is accessed from the R&S
SMU using a Windows XP® search function.

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

Note:
The computer and the signal generator must both be equipped with a computer name and an IP
address (see section "Configuring the R&S SMU for Network Operation").

Enabling the desired directory on the remote computer

Note:
The menu name may deviate from the name specified in the operating sequence, depending on the
language and on the operating system used on the computer.
1. On the computer, in Windows Explorer mark the directory to be enabled and open the Properties
menu with the right-hand mouse button.
2. Inthe Sharing panel, activate the Share this folder checkbox.
3. Write down the name of the computer (see section "Query Computer Name").

Accessing the enabled directory on the R&S SMU

1. Call the Start menu.

2. Inthe Search menu, select Computers or People and then A Computer on the Network.

3. Inthe input window of the query Which Computer you are looking for?, enter the computer
name and start the search by pressing the enter key.
The computer and its name appears in the results list.

4. Click the computer's name to display the enabled directory. The files in this directory can be used
in the R&S SMU.

Note:
If a user name and password are requested when you click the computer, the login name and
password used on the computer must be entered.
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Manual Remote Control via an External Controller

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

Manual remote control in contrast to remote control does not use remote-control commands but a
separate software which is installed on the external PC. After its start, the software simulates the user
interface of the R&S SMU. The instrument can thus be manually operated from the PC as on the unit
itself.

A precondition for manual remote control is a connection between signal generator and PC via a LAN
network and the installation of the software on the PC and on the R&S SMU.

Two free-of-charge programs are available for setting up the connection for manual remote control:
The Windows program Remote Desktop Connection for PCs with Window operating system and the
program Ultr@VNC for PCs with Linux/Unix or Windows operating system.

After the connection is established, the signal generator screen with the block diagram is displayed on
the external PC and the R&S SMU 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 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 remote-control software and establishing the connection between external PC and
signal generator is described in the following.

Configuration for Manual Remote Control via Windows
Remote Desktop Connection

The instrument is operated with the aid of the Windows program Remote Desktop Connection which
is provided by Microsoft in the download area of the Internet (http://www.microsoft.com). Manual
remote-control is described in Chapter 3, "Manual Operation".

Manual remote control of the signal generator is possible under the following conditions:

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

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

The Remote Desktop Connection is enabled on the R&S SMU

#® R&S SMU data (IP address or computer name of R&S SMU in the network) is entered in the
Remote Desktop Connection program of the external PC.

® Login on the external computer for the R&S SMU was carried out with the correct user name
(remote) and the correct password (remote).

L 2
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Enable Remote Desktop Connection on R&S SMU

NOTICE Risk of unauthorized access!

After enabling the remote desktop, any user on the network who knows the password
and computer name of the vector signal generator can access this R&S SMU. Even
after cutting it, the connection is still enabled and the R&S SMU can be accessed any
time. To disable the connection, the remote desktop must be deactivated on the R&S
SMU.

The configuration is performed in the Windows XP embedded menus. The operating system can only
be accessed if an external keyboard is connected. A mouse is recommended for convenient operation
of Windows XP. To ensure recognition of the external devices, the instrument has to be switched off
prior to connecting them.

1.

2.
3.
4

Switch off instrument

Connect external keyboard and mouse to the USB interface.

Switch on instrument

Open the start menu with the Windows key, select My Computer and open the context menu by
pressing the right mouse key.

IStiTnent

All Programs D

:?._E My Computer  open

Explore
B) Control Panel Search...
Manage
i') Search Map Metwork Drive.

Disconnect Metwork Drive. .

Show on Deskiop

E Renarme
Propetrties

T EEEEEL A

5.

Click Properties and select the Remote tab in the menu.
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6. Activate check box Allow users to connect remotely to this computer

‘System Properties =IE

Gereral | Computer Mame .'. Hardware

sttem Restare Il Auitornatic Updates

A =9 Select the ways that this computer can be used from another
TN location,

Remote Assistance

[ &llow Remate Assistance invitations to be sent from this computer

Wohat iz Bemote Assiztance?

Fiemate Desktop
Allow users to connect remotely to this computer
Full computer name;

Mamel 23456

Select Remote Users...

For uzers bo connect remotely Lo thiz computer, the user account must
have a password.

connections to this computer.

Ok ] [ Cangel Apply

Note:
When activating/locking the Remote Desktop, the associated firewall settings are automatically
enabled/disabled.

Install Remote Desktop and Establish Connection on the Windows PC

The Remote Desktop Connection program of Microsoft is available on the Internet for the Windows
95™ operating system and its successors as a free-of-charge download. Following the instructions on
the Internet, it can be loaded onto any external PC. For the Windows XP operating system, the
program is available on the installation CD-ROM.

1. Install Remote Desktop Connection program if required

2. Start program in the Start - All Programs - Accessories - Communications window.

24 Remote Desktop Connection &I

,.f:x_
._‘-;__“%'-‘:_ !

Camputer, | Marne1 23458 [ ].

[ Connect _H Caniel H Help I I Options >3 ]

Prior to the first use, the instrument and user ID of the R&S SMU must be entered on the external
PC. The instrument ID, i.e. the computer name of the R&S SMU, identifies the R&S SMU in the
network. Each R&S SMU is assigned a computer name in the factory, which can be used for
manual remote control. The query for the computer name is described in section "Query Computer
Name".
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The user ID is required for accessing the R&S SMU. On the R&S SMU "instrument" is preset as
the user name and password. No entry need be made in the Domain field.

3. Enter the instrument and user ID of the R&S SMU in the General tab of the extended menu which
is opened with the Options>> button.

|54 Remote Desktop Connection = E =]

General | Display | Local Resources | Programs || Expetience |

Logor settings

E Typie the nars of the camputer, or choose a computer from
- the drop-down list:

Computer: | Narme123456 ! "_l

User name: | instrurment

Pagsword: |uuuuu

Damait: |

[ 5ave my password

Connection settlngs
om0

"] Sawe current settings, or open saved connection.

[ Seveds. [[  Open. |

[ Connect ][ Cancel J[ Help J [ Optiong << ]

4. Login data can be stored with the Save As button.
If it is stored as a default.rdp file, the connection to the R&S SMU is offered as the default when
the program is started. If the data is stored under another name, the R&S SMU link is available in
the selection list opened with the El button of the Computer: entry field.

5. Enter remote desktop size 800 x 600 in the Display tab

SE%]

| %4 Remote Desktop Connection

| Genelal| Display | Local Resources |I Programs |I Experience |

Flemote deskiop size

. Chooge the gize of vour remote desktop, Drag the slider all the
way ta the right ta go fullzcreen.

Less — Ji Mare
800 Ey EIEID |I:ixells .
Colars
[High Coler (16 it v
I .

Hote: Settings on the remote computer might override this setting.

Display the conriection bar whien in full screen mods

[ Corinect ][ Caricel H Help J [ Optiong << ]
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6. The connection is established when the Connect button is pressed.
After the connection is established, the signal generator screen with the block diagram is displayed
and the R&S SMU 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 or the front panel key emulation
that can be operated with the mouse (see table in Chapter 3, section "Legend of Front-Panel
Controls").
The device firmware of the R&S SMU is disabled when the connection is set up. Direct control on
the R&S SMU is not possible while manual remote-control is active. The access of an
external PC is indicated by the logon screen of Windows XP Embedded which identifies the
accessing user.
If several R&S SMU instruments are to be manually remote-controlled from one PC, a separate
Remote Desktop Control window must be opened for each R&S SMU. This is possible by
starting the program on the external PC several times.

Cut Manual Remote Control Connection via Remote Desktop

The connection can be cut either on the R&S SMU or on the external PC. Cutting the connection does
not disable it. It can be established again any time.

Cutting the connection on the signal generator (requires external keyboard and mouse):

® Click Disconnect in the remote-control message menu of the R&S SMU
The connection is cut, a message on the external PC informs about the disconnection.

Cutting the connection on the external PC:
1. Open the start menu.

2. Click Disconnect in the lower right-hand corner of menu

RETnoie

[ T remaote on
= RS-INSTRUMENT

E’} Control Panel
é_) Search

@ Windows Security

All Programs D

H:E}I Disconnect

i) @Y S
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Disable Manual Remote Control Connection via Remote Desktop

The connection can be disabled by deactivating the Remote Desktop on the R&S SMU .

1. Open the start menu, select My Computer and open the context menu by pressing the right
mouse key.

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

3. Deactivate check box Allow users to connect remotely to this computer and close window with
the OK button.
The connection is disabled, it is no longer possible to access the R&S SMU for manual remote
control via Remote Desktop.

Configuration for Manual Remote Control via Ultr@VNC

The instrument is operated with the aid of the program Ultr@VNC. The program is included in
operating system Linux/Unix. It is available as a free-of-charge download on the internet for operating
system Window XP (http://www.uvnc.com/download/index.html).

Manual remote control 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.

® The UItr@VNC program is installed and enabled on the R&S SMU, and an user-specific password
for the VNC connection is defined. Communication on the network via Ultr@VNC program is
enabled in the firewall.

® PC with Linux/Unix operating system
R&S SMU IP address is entered in the address line of the internet browser of the external PC and
the user-specific password for the VNC connection is entered in the request panel.

® PC with Windows operating system
The Ultr@VNC Viewer program component is installed on the external PC
R&S SMU IP address and the user-specific password for the VNC connection are entered in the
VNC Viewer panel.

Install and Enable VNC Connection on R&S SMU

The Ultr@VNC program is available on the Internet as a free-of-charge download. Following the
instructions on the Internet, it can be copied onto the R&S SMU.

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 SMU. Even
after cutting it, the connection is still enabled and the R&S SMU can be accessed any
time. To disable the connection, the VNC program on the R&S SMU 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.
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1. Download the program from the internet and copy it to a directory that can be accessed by the
R&S SMU.

Switch off instrument.

Connect a mouse and a keyboard.

Switch on instrument.

Shut down firmware using the ALT-F4 key combination.

Start installation by double clicking the setup file (Ultr@VNC_100_RC18_setup.exe / whereas 18
denotes the version number).

The setup wizard leads through the installation. In the following only those panels are described in
which defined settings are required for the signal generator.

7. Select installation of all components

o0 wN

E}! Setup - UKr@'VHC Release 1.0.0 RC 13

Select Components
‘Which components shauld be installed?

Selectthe components pou want to install: clear the components vouda not want to
install. Click Mest when pou are ready to continue.

| Full installation i

] UttraWMC Server 1.EME]
Uitra M T Wiewer 1.0ME |
| ]I aVHE Hepeater OB

Current selection requires at least 27 ME: of digk space.

[ < Back “ Mext > |[ Caticel

8. Select all entries in the Additional Task Panel

E}! Setup - UKr@'VHC Release 1.0.0 RC 13

Select Additional Tasks
‘Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Uit C
Releage 1.0.0 RC 18; then click Nest.

Server configuration;

Feaster UEyNT Server as & system seryvice
Start or restart UIrEVHE service

Additional icohs:

Create a Ulr@EWVHC Viewer dezktop icon
Create a Uir@EYNC Server desktop icon
Create a Uitn@VMHE Repeater deskiopicon
File Aszociations:

[¥] Aizsociate e files with L@y HE Viewsr

< Back “ Mext > |[ Caticel
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9. Asuccessful installation is indicated by a message

WinVHC %]
i The Win¥NE service was successfully registeriad
"\f) The service may be started From the Control Panel, and wil
aukomatically be run the next time:this machine is reset

10. At the same time a warning is displayed stating that a password must be set.

| WinVHC Error

] WARMNIMG ; This machine has no defaulk password set, WinWMNC will present the Default
. Propetties dialog now to allow one to be entered.

After clicking OK in the warning panel the Default Local System Properties panel opens. A
password with a length of at least five digits must be entered. This password is used on the remote
PC to access the R&S SMU. Other settings may be changed according to the user-specific
security requirements.

| WinWHC: Default Local System Properties =
Incoming Connections Connection Settings
v Accept Socket Connections I~ Force Yiew Only [disable Yiewers Inputs]
Password: |""“““““* I Disable Local Inputs [Keyboard & Mouse]

Display Number or Ports to use &+ Auto T (rfstie (Dt bl el Gls

" Display N° Update Handling

" Ports Main: | Hitp: | ¥ Poll Full Screen [ Fast) - Poll Console
v Poll F d Wind Windows Only
MS Logon | ofl Foregroun o= Poll On Event

[ Poll Window Under Cursor Received Only
¥ Enable Java Viewer [Hitp Connection]

I+ Enable Xdmcp [¥11 Connection] d stz el

I+ Video Hook Driver
When Last Client Disconnects I” Low Accuracy [ Turbo Speed )

+ Do Nothing
" Lock ¥Workstation [A2K]
" Logoff Workstation

DSM Plugin

[~ Use |Nu Plugin detected... j

Share only the Window Named :
[ Share |

Misc.

¥ Enable Blank Monitor on Yiewer Hequest
v Enable File Transfer

[~ Log debug infos to the WinV¥NC.log file

[ Allow Loopback Connections

Default Server Screen 1/ |17 0K | Apply ‘ Cancel ‘

Query on incoming connection

[~ Display Query Window Timeout: s
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11. After the installation the VNC connection must be enabled in the ICF firewall.

After the installati~~ the program always is automatically started together with the operating
system. An icon 'is placed on the right side of the Windows XP task bar (notification area). On
mouse over, the IP address of the R&S SMU is indicated. This IP address and the user-defined
password are the prerequisites to enable manual remote control on the PC.

A cut connection is indicated by changed color of the icon. Cutting the connection does not disable
it. It can be established again any time.

Configuring Internet Connection Firewall for VNC Connection

To enable manual remote control by other controllers in a local network via VNC connection, the

connection must be specifically permitted in the firewall.

1. Open the start menu, select Control Panel and open the context menu by pressing the right
mouse key.

2. Click Switch to Classic View and select the Windows Firewall.

sl Windows Firewall B

General | Ewceptions | Advanced!

irewallizhelping to protect vowr PE

Windows Firewall helpz protect your computer by preventing unauthonzed users
from gaining access bo pour computer through the Intemet or a network.

df

Thiz setting blocks all outside sources from connecting to this
canmputer, with the exception of those selected on the Exceptions tab.

[]Don't allow exceptions
Sebect thiz when you connect to public networks in less secure |
lozationg, such as airportz. You will not be notified when YWindows

Firewall blocks pragrams. Selections on the Exceplions tab will be
ignored.

@ ) Off [not recommended)

Avoid using thiz setiing. Turming off ‘Windows Firewall may make this
camputer more vulherable to wiruses and intruders,

wihat else should koo it wfindows Firewsll?

Ok ] [ Cancel
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3. Select tab Exceptions and call sub menu Add Program...

' 'Add' a Program @ 1

To allaw communications with & pragran by adding it ta the Esceptions list,
selectthe program, o click Browse to search for one that iz not listed.

Progrars:

=l Caleulator

E M5 logon test utility

@ Hotepad

= OnScreen Kevboard

Y Pairt

E Run Ultri'MNC R epeater
5 Fun LS SERVER j
S Bun Ulk@hNT YIEWER
ﬁ Upgrade

2 windows Explarer

[A wordPad

Fath: ;Ef\F’rogram Filez\Lkrat! M Chininvne. exe

=]

4. Select Run Ultr@VNC SERVER and click Ok.
5. Activate check box Run Ultr@VNC SERVER in the Exception tab.

&3l Windows Firewall 3

| General | Exceptions | Advanced |

Windows Firewall i turned off. Y'our computer ig at risk of attacks and intrugions
from outzide sources such as the Intermet. "we recommend that you click the
General tab and gelect On.

Programs and Services:

Mame

Component of Software Platform: ComponentE nvironmentS erver

[ File and Printer Sharing

[ Message Queuing

| [ Remate Assistance

[ Remate Desktop

|| e e R
O UPHF Framewiork:

[ addPogan.. | [ addPot. |[  Edt. | [ Dekte |

Bizplay & notification when Windows Firewall blocks a program

allowsing exceptions?

‘ “what are the nels of

Ok ] I Cancel
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Establish Manual Remote Control on the Linux/Unix PC

The VNC program is available per default for Linux/Unix operating systems. Only three steps are
necessary to establish the connection to the R&S SMU:
1. Start the internet browser on the PC.
2. Enter the following address:
vnc://"IP-address of R&S SMU", e.g. vnc://192.168.1.1
After Enter, the password for the remote VNC connection is requested
3. Enter the password defined in the Default Local System Properties panel of the Ultr@VNC
program of R&S SMU. 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 SMU 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"). In contrast to Remote Control Desktop, direct control on the R&S SMU is possible
while manual remote-control is established, it can be performed alternately with the manual remote
control.

Install VNC Viewer and Establish VNC Connection on the Windows PC

The Ultr@VNC program is available on the Internet as a free-of-charge download.
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:
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.

1. Install VNC Viewer program component on the PC.
2. Start VNC Viewer program component on the PC.

Conneckion 5[
R N Server [1521681 1 = -
- [ host:dizplay or host:port |
— Quick Options
& alTO [Auto select best settings) Connect
O ULTR& [ 2Mbit/s) - Experimental
C |
LN [ Mbit/s] - Max Colars ﬂl

" MEDIUM (> 128Kbit/s] - Max Colars
" MODEM (19 - 128Kbit/s) - 256 Colars
O sLO0W [« 13kKhit/s] - 256 Colars, Fuzzy

[~ View Only [™ Auto Scaling Options. . |

[~ Use D5MPlugin INo Flugin detected... j Config |

™ Proxy/Repeater I
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3. Enter IP address of R&S SMU in input line VNC Server.
4. Initialize the connection by pressing the Connect button.
A message requesting the password appears.

¥NC Authentication

Log On I Cancel |

5. Enter the VNC password defined in the Default Local System Properties panel of the Ultr@VNC
program of R&S SMU. 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 SMU 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"). In contrast to Remote Control Desktop, direct control on the R&S SMU is possible
while manual remote-control is established, it can be performed alternately with the manual remote
control.

Cut Manual Remote Control Connection via Ultr@VNC

The connection can be cut either on the R&S SMU or on the external PC. Cutting the connection does
not disable it. It can be established again any time.

Cutting the connection on the signal generator (requires external keyboard and mouse):

1. Open the start menu with the Windows key or the CTRL+EXC key combination.

2. Right-click on the VNC icon on the task bar. The context menu opens.

3. Select Kill all clients

Th~ connection is cut, a message on the external PC informs about the disconnection. The VNC icon
' changes color.

Cutting the connection on the external Linux/Unix PC:

# Either close the internet browser or
close the signal generator window
The connection is disabled, the VNC icon on the task bar = off the R&S SMU changes color.

Cutting the connection on the external Windows PC:

® Close the VNC Viewer program
The connection is cut, the VNC icon on the task bar = off the R&S SMU changes color.

Disable Manual Remote Control Connection via Ultr@VNC

The connection can be disabled by removing the program on the R&S SMU or by deactivating the
VNC Server service in the Control Panel.
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Removing the VNC program:

4.

5.
6.
7

Open the start menu with the Windows key or the CTRL+EXC key combination.

Open the Control Panel menu

Select Add or Remove Programs

Remove the VNC program.

The connection is disabled, the VNC icon on the task bar . of the R&S SMU disappears.

Deactivating the VNC Server service:

8.
9.

10.
11.

Open the start menu with the Windows key or the CTRL+EXC key combination.

Open the Control Panel menu

Select Services

Deactivate the VNC Server service.

The connection is disabled, the VNC icon on the task bar o of the R&S SMU disappears.
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Using Norton Antivirus

Virus-protection software Symantec Norton Antivirus 2005 has been successfully tested for
compatibility with the measurement instrument software on R&S SMU.

However, Norton Antivirus may affect the behaviour of the instrument in terms of settling time or
stability. Norton Antivirus 2005 has been subjected to detailed tests with R&S SMU Firmware version
V1.40 and the paging file settings given below. The system remains very reliable. However, rare impact
on the settling time has been experienced ( slight degradations of settling time in 2% of samples out of
specification).

Preparing the Installation of Norton Antivirus

The installation is performed in the Windows XP operating system. The operating system can only be

accessed if an external keyboard and/or a mouse is connected. Operation by mouse only without the

external keyboard is possible if the on-screen keyboard is used. To ensure recognition of the external

devices, the instrument has to be switched off prior to connecting them.

1. Switch off instrument.

2. Connect external keyboard and/or mouse to the USB interface.

3. Switch on instrument.

4. Open the start menu (either by pressing the Windows key (on the keyboard next to the Ctrl key)
or by moving the mouse to the bottom of the display and subsequent clicking on Start).

5. Click Control Panel and then System.

['} Control Panel = =]
File Edit View Favorites Tools  Help f,t
3 Back ﬂh P Smarch || Folders v
Address [} Control Panel :V__ = Go
Contrallers.  Graphics, ., |
) =3 ! &
P = T @
{} Switch bo Category View =
Internet kevboard Mouse Metwiork
Options Conneckions
k 'Y
See fAlso :1;‘ g :'5;} AN o
-'u Wirdows Update = . e
Phone and  Power Options  Printers and  Regional and
&) Help and Support Moder ... Faxes Language ...
)
=3 y &
Scannets and  Scheduled Sounds -and Speech
Camieras Tasks Audio Devices
=
P @A m
System Taskbar and  User Accounts |
Stark Menu [ e
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6. Select the Advanced and click Performance Settings

System Properties B =]
3,11 S I T T R
Advanced | Spstern Festore ( Femote

You muzt be logaged on az an Administrator to make most of these chahges,

Performance

Yizual effects; proceszor scheduling; memon usage, and wirtual memony

Settings

| dzer Profiles-

Deskiop zettings related to your logon
Settings

Startup and Hecosven

System startup; svatem failure, and debugging information

[ Seftings

| l E rrvironrent Y ariables ] [ Error Reporting

)

[ LK, ][ Cancel ] Apply

7. Click the Change button
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8. Activate
- Drive D: [DATA]

- System managed size

v

| Wirtual Memory JEd|

Drive tﬂulume Label] Paging File: Size (MB)
i [EIRMWF’.RE]

by [DAaTA] :

E:  [USBSTICK]

Paging file size for selected drive

Dirivie: Dn [DATA]
Space available; 11557 ME
D Cuskam size:

Initial size {MEB):

Maximum size (B

()5ystem managed size:
) Mo-paging file St

Total paging file size far-all drives
inimurn allowed: 2ZMEB
Recommended; 381 MB
iZurrently allocated: 0 MB

Ok H Cancel J

9. Click the Set button
10. Click the Close button, the dialog closes
Now program Norton Antivirus can be installed
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2 Getting Started

Introduction - Getting Started

The main field of application of the R&S SMU is the generation of digitally modulated signals. The R&S
SMU uses 1/Q (vector) modulation. Digital data streams are converted to an I/Q baseband signal. The
baseband signal is then D/A-converted and modulated onto the desired RF carrier frequency with the
aid of an 1/Q modulator.

The R&S SMU provides an entirely digital baseband section for generating 1/Q signals and an RF
section with I/Q modulator. Baseband section and RF section may contain two paths, the first being
called path A and the second path B in the description below.

The architecture of the R&S SMU and the signal flow are shown in a block diagram on the R&S SMU
user interface. In the diagram, signal processing is performed from left to right (left: baseband signal
generation, extreme right: RF output). The block diagram in the figure below shows a fully equipped
two-path R&S SMU.

Freq Al 1.000 000 000 00 | GHz -| RF OFF PEP A [-30.00 dBm LwA[-Sﬂ_ﬂOldBm -|

Freq B i GHz = RF OFF PEPH |- Bm LevB| -30. dBm =
P d L
| A ALC-Auto | B: ALC-Auta Info
1)
out
>
=
Baseband A 10 Mod A RF/A Mod A
RFA
config... I = config... [ config... ] A
=3 — — e =
™ on I~ On I~ On S
DigMod
BE Input Graphics BERT
config... [ canfig... __| config...
I~ on ™ On I~ On
Graph A+B BERT
Baseband B Fading B AWGN/IMP B) 1/0 Mod B RF/A Mod B
RF B
config... | config.. ||__.| config... | config... | config... || - ..
¥ =" SO NS — . 71
I~ on Fon | | FoOn ™ On ™ On =
DigMod Std Del IMp
BERT

| | | | | | | |

Fig. 2-1 Block diagram of a fully equipped two-path R&S SMU
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In the R&S SMU, a digitally modulated signal can be generated in several ways:

® The 1/Q signal is generated internally in the R&S SMU. In this case the instrument must be
equipped with at least one baseband generator (option R&S SMU-B10) and at least one baseband
main module (option R&S SMU-B13). One or two baseband generators can be installed. The
signals produced by the two generators can be added (possibly with frequency offset). Fading
scenarios can be created with the aid of a fading module (option R&S SMU-B14, Fading

Simulator).
e 1.000 000 000 00 [ov - pep 26,50 dom Lev 30,00 |dom -
| ALC-Aulo info
2 2 >
et
. €0 nlll—n.;n config... RF

Graphics

config...

™ on

| | | | | |

Fig. 2-2 Operation of R&S SMU I/Q modulator with 1/Q signals from the internal baseband section

® The 1/Q signal is generated by an external instrument and coupled in via the baseband input
module (option R&S SMU-B17, Baseband Input). The baseband input module is capable of
processing analog 1/Q signals. If options are installed for internal baseband generation, external
and internal baseband signals can be added (possibly with frequency offset). In this operating
mode, the fading module can also process external I/Q signals.
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R&S SMU200A Introduction - Getting Started

feea | 1.000 000 000 00 |cre ~|fsr ore vee| 30,00 wom Loy -30.00 |som -]
| ALC-Auto __info_|
L]
ouT
(=
(3
Baseband RF/A Mod
config... | config...
I on I"on
DigMod

Graphics

config...
™ On
Graph A

| l | | | | | |

Fig. 2-2 Operation of R&S SMU 1/Q modulator with external 1/Q signals applied to the baseband
section

€ An external analog I/Q signal is directly applied to the 1/Q modulator of the R&S SMU (Analog
Wideband 1/Q operation). In this mode, the entire bandwidth of the I/Q modulator can be utilized.
The various capabilities of the baseband section (AWGN, addition of signals, etc) are disabled,
however.

rrea 1,000 000 000 00 o+ - ver|-30,00 dom tev 30,00 |som -
| ALC-Aulo info |

Graphics

™ on

| | | | J J | |

Fig. 2-3 Operation of R&S SMU 1/Q modulator with external analog 1/Q signals directly applied to
the 1/Q modulator
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Baseband Section of R&S SMU R&S SMU200A

Baseband Section of R&S SMU

The baseband section of the R&S SMU is fully digital and contains the hardware for generating and
processing I/Q signals. The baseband section may contain two paths.

Baseband generator (option R&S SMU-B10): The generator produces baseband signals. It contains
modules for real time signal generation and an arbitrary waveform generator (ARB). One or two
baseband generators can be fitted in an R&S SMU and operated separately. Signals from the
baseband generators can be routed from path A to B and vice versa, and added (possibly with
frequency offset). Option R&S SMU-B10 contains real time Custom Digital Modulation and ARB.
Software options providing various digital standards are offered in addition. Option R&S SMU-K40, for
instance, generates signals to GSM/EDGE standard, option R&S SMU-K42 signals to 3GPP FDD
standard. For more detailed information on available options, refer to the R&S SMU data sheet and the
R&S SMU Configuration guide (available at R&S SMU homepage on the internet).

Note:
If two baseband generators are fitted and two signals of the same standard (e.g. GSM/EDGE) are
to be output simultaneously, two appropriate software options must be installed (in this case R&S
SMU-K40). If only one R&S SMU-K40 is installed and GSM/EDGE is selected in the first baseband
generator, the second baseband generator is disabled for GSM/EDGE. However, a software option
is not tied to a specific baseband generator. In our example, either the first or the second
baseband generator can output a GSM/EDGE signal.

Baseband main module (option R&S SMU-B13): This module can be installed twice (for path A and
B). It is at the end of the baseband path and converts the digital signal to an analog 1/Q signal. The
analog 1/Q signal is fed to the 1/Q modulator of the corresponding RF path. The baseband main module
(A or B) also routes signals to the analog I/Q outputs. This module is absolutely required for coupling
out the baseband signal from the baseband section. At this stage routing from A to B or vice versa is no
longer possible. If a two-path RF section is available, two baseband main modules are required if the
signals from the baseband section are to be output to the two RF paths.

The baseband main module also offers digital I/Q impairment functions. The 1/Q signal can be
deliberately corrupted, e.g. for testing the receiver quality.

Additional White Gaussian Noise (option R&S SMU-K62):Additive white noise, which may be
required for instance for measurements on mobile radio base stations, can be produced with the
AWGN software option (R&S® SMU-K62).

Baseband input module (option R&S SMU-B17): With the aid of this module, external 1/Q signals
can be applied to the baseband section of the R&S SMU. The I/Q signals can be further processed in
the baseband section (e.g. fading, addition of noise). If the R&S SMU is equipped for internal
baseband signal generators, external and internal baseband signals can be added. The output of the
baseband input module can be connected to baseband path A or path B (if available) provided at least
one baseband main module or one fading module is installed. Otherwise the baseband input module is
permanently linked to path A.
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R&S SMU200A RF Section of R&S SMU

Fading module (option R&S SMU-B14): This module enables fading effects to be produced on
baseband signals in real time. In the case of TDMA fading, up to 20 fading paths (40 fading paths with
option R&S SMU-B15) can be created simultaneously. Provided two RF paths are installed, option
R&S SMU-B15 permits also real two-channel fading irrespective of the RF carrier spacing of the two
channels. Software option R&S SMU-B71 comprises the 3GPP dynamic fading configurations moving
propagation and birth-death propagation as well as the fine delay fading configurations offering
enhanced delay resolution.

RF Section of R&S SMU

The RF section of the R&S SMU may also contain two paths. An RF path is configured by installing a
frequency option that comprises all required modules including synthesizer, output section with 1/Q
modulator and attenuator. One of the following options can be installed for path A:

R&S SMU-B102 100 kHz to 2.2 GHz

R&S SMU-B103 100 kHz to 3 GHz

R&S SMU-B104 100 kHz to 4 GHz

R&S SMU-B106 100 kHz to 6 GHz

Note:
One of these options must be installed.
The following frequency options are available for path B:
R&S SMU-B202 100 kHz to 2 GHz
R&S SMU-B203 100 kHz to 3 GHz

Note:
RF path B can be I/Q-modulated only if the baseband section is equipped with two Baseband Main
Modules R&S SMU-B13.

In addition, each RF path can be equipped with a high-power option for higher output levels.
For more detailed information on options, refer to the R&S SMU data sheet and the R&S SMU

Configuration Guide (available on the R&S SMU Homepage on the Internet;
http://www.smu200a.rohde-schwarz.com).
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Applications of the Two-Path R&S SMU R&S SMU200A

Applications of the Two-Path R&S SMU

The modular design of the R&S SMU allows the instrument to be equipped with two paths. This allows
a multitude of applications to be performed for which several signal generators were previously
required. A few examples are given below.

Two Baseband Generators, One RF Path

Possible applications:

# Addition of real time signals of different standards, e.g. GSM/EDGE and 3GPP FDD
® Generation of multicarrier signals with real time components

# Simulation of antenna diversity

freal 1.000 000 000 00 |or= —: RF OFF PEP}_ao-UU dBm Lw!'_gg_gg c;j

| ALC-Aulo Info

Baseband A IMP 1WQ Mod RFIA Mod

config... config... config.. config...

" On = I I~ On [~ on
DigMod

Baseband B Graphics

config... config...

I~ On [~ Oon

Fig. 2-4 Operation of R&S SMU with two baseband generators and one RF path
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R&S SMU200A Applications of the Two-Path R&S SMU

One Baseband Path and Two RF Paths

Possible applications:
@ Generation of a modulated signal on path A and a CW interferer on path B

'F‘t’e#ql._u;w'm Lw._ﬂl-:iil_on dBm .|

pep 6 [-30.00 d8m Lov[-30.00 |46 <
Info l

Freq A | 1,000 000 000 00 [tz <]
Freq B | 1.000 000 000 00 |Gtz -|

A ALC-Auto | B: ALC-Auto

E«m s |
v

Graphics

config... |

I~ on

&
G

Fig. 2-5 Operation of R&S SMU with one baseband generator and two RF paths
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Applications of the Two-Path R&S SMU

R&S SMU200A

Fully Equipped Two-Path Instrument

Possible applications:

@ Generation of a wanted signal and an interfering signal for receiver tests
@ Generation of multicarrier signals with extremely wide bandwidth (>80 MHz)

@ Generation of fading scenarios with external I/Q signal

FreqA| 1,000 000 000 00 [Ghe =] [wrorr
Freq B 1.000 000 000 00 |Ghz -| |mrorr

PEPA[-30.00 dBm Lev|-30.00 [8m <]
pmammm Lmﬂmm

| A ALC-Auto | B: ALC-Auto info [
our
>
€4
Baseband A Fading A 110 Mod A RF/A Mod A
RFA
config... | config... config... [ | config... i _ @
I~ on [ On ™ On ™ On
DigMod
B8 Input Graphics BERT
config... |I confiy... [ __| config... [
[~ On ™ On ™ On
Graph A+B BERT
Baseband B Fading B (AWGN/IMP B 1/Q Mod B RF/A Mod B
RF B
config... | ) config... | | config... I config... [ | | config... I |2 9
I on [~ On " on ™ On ™ on
DigMod Std Del IMp
BERT
Fig. 2-6 Fully equipped two-path instrument
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R&S SMU200A

Description of Individual Diagram Blocks

Description of Individual Diagram Blocks

Available Blocks

Block

Function of block

Status display in the block

Effect of TOGGLE ON/OFF| key

Baseband Aor B

source is
and activated

Baseband
configured

Selected modulation

Switches the selected modulation
(digital standard, digital modulation
or ARB) on or off.

Baseband Input

External baseband signal is
activated

Activated input

Switches the input of external
modulation signal on or off.

Fading AorB Fading simulator is Selected test case or | Switches the fading simulation on
configured and activated selected fading | or off (Note: under certain signal
configuration routing conditions only one fader

can be activated)

AWGN/IMP Aor B Additive ~ white  Gaussian | Active functions of block Switches the active functions of the
noise production and digital block on or off. The functions
impairments are activated (AWGN, impairments or both) are

activated in the respective menus.

Graphics Graphical display is selected Status of graphical display Opens or closes the graphics
and activated window.

/IQMod Aor B I/Q modulator is configured, | Analog I/Q impairments, | Switches the I/Q modulator on or
I/Q impairments are selected 1/Q swap off.

and activated

RF/AMod Aor B

RF signal, analog
modulations, list mode and
sweeps are configured and
activated

Active analog modulation
modes of path

Switches the RF signal of the path
on or off.

BERT

Bit and block error rate
measurement are configured
and activated

Selected measurement(s)

Switches the active function(s) of
the block on or off. The functions
(BERT and BLER) are activated in
the respective menus.

Blocks of the Baseband Section

The baseband section of the R&S SMU comprises two paths (paths A and B). Therefore, if two
baseband generators are available, two baseband signals can be processed independently of each
other. Routing from path A to path B and vice versa is also possible, but not after the IMP or

AWGN/IMP block.

Baseband A block

Baseband A

config. ..

[~ On
DigMod

In this block, the (first) baseband source is configured and activated. The block is displayed only if a
baseband generator (option R&S SMU-B10, Universal Coder and ARB) is available in the instrument.
Depending on the installed software options, various digital standards, user-configured digital real time
modulation or the built-in waveform generator (ARB) can be selected. The selected modulation is
displayed in the block. The key switches the selected system on or off.
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Description of Individual Diagram Blocks R&S SMU200A

External Baseband In block

BB Input

confiy... |

™ On

This block controls the baseband input module for external 1/Q signals. The block is displayed only if
the baseband input module (option R&S SMU-B17) is installed. External 1/Q signals can be applied to
the analog 1/Q input. The output of the baseband input module can be connected to baseband path A
or (if available) path B provided at least one baseband main module or one fading module is installed.
Otherwise the baseband input module is permanently linked to path A.

(The reason is that the baseband input module does not contain a router chip. For switchover, at least
one baseband module with a router chip is required).

Baseband B block

Baseband B

config. ..

[~ On
DigMod

Configures the second baseband source (if installed). The block is displayed only if the instrument
contains two baseband generators (option R&S SMU-B10). Depending on the installed software
option, various digital standards, user-configured digital real time modulation or the built-in waveform
generator (ARB) can be selected.

Note:
If two baseband generators are installed and two signals of the same standard (e.g. GSM/EDGE)
should be output simultaneously, the two associated software options must also be installed (in this
case R&S SMU-K40). If only one R&S SMU-K40 is installed and GSM/EDGE is selected in the first
baseband generator, the second baseband generator is disabled for GSM/EDGE. However, a
software option is not tied to a specific baseband generator. In our example, either the first or the
second baseband generator can output a GSM/EDGE signal.

Fading block

Fading A

confiy... |

I On
Std Del

This block controls the fading module. It is displayed only if a fading simulator (option R&S SMU-B14)
is installed. Signal routing at the output of the fading module is also configured in this block. For
instance, two-channel fading can be selected if the instrument contains two RF paths and two faders
(option path extension, R&S SMU-B15).
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R&S SMU200A Description of Individual Diagram Blocks

AWGN/IMP A block

AWGNIIMF A

config._.
[ On

This block is displayed only if a baseband main module is installed. In this block (digital) I/Q
impairments for baseband path A can be set. With the aid of the software for AWGN generation (option
R&S SMU-K62), an (additive) noise signal can be produced in path A.

AWGN and impairments can be activated independently of each other in the appropriate menus. The
settings are displayed in the block. The entire block can be activated or deactivated with the
key. If the block is deactivated, the signal passes through the block unchanged.

In addition, the differential I/Q output is configured in this block (option R&S SMU-B16).

AWGN/IMP B block

AWGNJIMF B

config...
[ On

This block is displayed only if two baseband main modules (option R&S SMU-B13) are installed. In this
block (digital) 1/Q impairments for baseband path B can be set. With the aid of the software for AWGN
generation (option R&S SMU-K62), an (additive) noise signal can be produced in path B.

If a noise signal should be applied to path A and B simultaneously, two software options R&S SMU-K62
are required.

Graphics block

Graphics

config. ..
[~ On

With this block, the baseband signal (of path A or B) can be graphically displayed in real time. The
block is displayed only if at least one baseband main module is installed.

BERT block

BERT

config... I

[~ On

In this block an integrated bit and block error rate tester can be set. The bit error tester makes it
possible to evaluate a signal demodulated and decoded by a DUT by measuring the bit error rate. The
data used to drive the DUT can be generated by the R&S SMU or an user-defined external source. In
addition, the block error rate measurement can be used to verify CRC checksums.
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Description of Individual Diagram Blocks R&S SMU200A

Blocks of the RF Section

1/Q Mod A block

g Mod A

config.._.

[~ On
Imp Swap

The (first) I/Q modulator is configured in this block. Also the Analog Wideband I/Q mode can be
selected here, which allows external I/Q signals to be directly applied to the I/Q modulator, i.e. not via
the baseband section. If no baseband modules are installed, 1/Q modulation is possible only in the
Analog Wideband I/Q mode. This block can be used to select whether the signal of path A or path B is
applied to the analog I/Q outputs. | and Q components can also be swapped (I/Q Swap). (Analog) 1/Q
impairments can be set in addition. Unlike the impairments in the AWGN/IMP block, impairments in the
I/Q Mod block also affect the externally applied signals in the Analog Wideband I/Q mode.

The status display in the block shows whether I/Q impairments and/or I/Q swap is active. I/Q

modulation is switched on or off with the key.

Note:
An I/Q modulator provided in the R&S SMU is automatically activated when a connected baseband
source is switched on. The I/Q modulator can also be separately switched on and off (select the I/Q
Mod block and press the TOGGLE ON/OFF key). This permits the following configuration to be
obtained with a single-path R&S SMU.
The baseband source generates an I/Q signal that is output via the analog I/Q output. At the same
time, the RF section generates an unmodulated carrier.

1/Q Mod B block

IfQ Mod B

config.._.
[ On

This block controls the 1/Q modulator of RF path B. It is displayed only if a second RF path and two
baseband main modules are installed.

Note:

The I/Q modulator B can only be driven by modulation signals from the R&S SMU baseband
section. Operation with external analog I/Q signals is not possible.
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R&S SMU200A Description of Individual Diagram Blocks

RF/A Mod A block

RFJ/A Mod A
config RE&
[~ On
AM

In this block, the RF parameters and the analog modulation modes of path A are set.

The active analog modulation modes are displayed in the block. The key switches the
RF signal of the path 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

® Attenuator settings; if required, switching to the high-power mode if a high-power option is installed
for path A.

® 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.

Available analog modulation modes:

Amplitude modulation

Broadband amplitude modulation

Frequency modulation (option R&S SMU-B20/B22)
Phase modulation (option R&S SMU-B20/B22)
Pulse modulation

L 2R R 2R R J

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

RF/A Mod B
RF/A Mod B
config RES
[~ On

In this block, settings are made for analog modulation and RF parameters of path B. This block is
displayed only if a second RF path is installed.

Available analog modulation modes:

® Amplitude modulation
® Pulse modulation
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Example of Setup R&S SMU200A

Example of Setup

A central element of the R&S SMU display is the block diagram that illustrates the signal flow. Each
block represents an important section of signal generation. Thus the user always knows the position at
which a parameter has an effect in the signal flow. 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. When the window is opened, an
entry is made in the Winbar below the display. All open menus are of equal priority (not modal) and
can be accessed any time.

The R&S SMU 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 key. Active blocks are
highlighted by a colored background.

In the example, a simple QPSK-modulated signal is configured and displayed. Proceed as described
below:

1. Activate default (preset) state.

2. Select and activate digital modulation.

3. Set frequency and level and activate RF signal.

4. Select graphics display of 1/Q signal.
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R&S SMU200A Example of Setup

Step 1: Activate default (preset) state

s 1.000 000 000 00 |ove ~|farorr per -30,00 dom tov-30,00 |oom -|
ALC-Auto Info 1
Set a defined instrument Lo
state by pressing the {_\}
o
key' Baseband  yaMod | W
config... T config... config... F
I~ On : f " On " On =
DigMod
Graphics
config...
I~ On
| |
Step 2: Select and activate digital modulation
Fiea 1,000 000 000 00 o= - [srorr ver -30,00 dm tov -30.00 |oom -]
ALC-Auto nfo |

Select the Baseband A Baseband AWGNSINP 4Q Mod RF/A Mod
H config... config... config. .. config. .. R
block by turning the = = = =5
rotary knob.
DigMod

Graphics

config. ..

[~ Oon
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Fea 1,000 000 000 00 |ove < |srorr rer|-30.00 som tev -30,00 |aom -
i ALC-Aulo Info I
—
Press the rotary knob to
open the menu where AWGN/IMP RFIA Mod
the digital modulation e config... canfig... -
= - —3»
can be selected —— miisx : On I on
Custom Dgital Mod..
(different modulation i
modes are available oooms
Path Gain
depending on the 048
options installed). Sitaphics
config...
I on
— TDMA standards —
GSMEDGE...
— COMA standards —
3GPP FDD...
misc
Custom Digital Mod... :
Highlight Custom ARB..
Digital Mod... by turning (1 Multicarrier CW...
the rotary knob.
Frea 1.000 000 000 00 |o+= - fur or per -30.00 som tev 30,00 oom -
| ALC-Auto Info
:i Custom Dig, Mod, Sli=l.
= | =
Setto Defaull | S
Save/Recall User... | (=
Press the rotary knob to Data Sour 76 Wod RFIA Mo
open the Custom Dig. il [PRag = ana Cantia e
Mod. menu. FRES Type Lo = on “re |2
List Management._.
‘Set acc o standard | GEM =]
Symbol Rate | 270833333 [Kksymis ~|
Coding | Gam |
Modulation Type Tusx - S
T | = config...
Filter " on
Filter | Gauss x|
BT | 0.30
_____ i |
Dig Mod ‘ | I |
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R&S SMU200A

Example of Setup

Select the Symbol Rate
parameter by turning the
rotary knob, and then
enter the desired symbol
rate with the aid of the
numeric keypad and the
unit keys.

State

Set to Default

Save/Recall User... |

Data Source

Data Source ]PRBS _'_J

PRBS Type |PRBS 9 -
List Management. .. |

Set acc to standard | User LJ

ISymhuI Rate ] 1.000 00D 000 | Msym/s J
Coding | G5M R
Modulation
Modulation Type | MSK =]
More. . J 2
! Filter
Filter j Gauss :J
B*T [ 0.30 -

v . O

Select the Coding
parameter by turning the
rotary knob. Press the
button to open the
selection list. Select Off
by turning the rotary
knob and press it to
activate the selected
item.

1007.9822.62

& Custom Dig. Mod

State

Sei to Default

A

SavelRecall Use

r.. |

Data Source
Data Source | PRBS -]
PRBS Type |PRBS 9 R
List Management... |
Setace to standard | User |
Symbol Rate | 1.000 000 000 |Msymis |
ICuding | Gsm _vjl

Modulation Type

More.._.

Differential
Phase Differeniial
Differential + Gray

Gray Rl
GSM
NADC
Filter Galpne
; PHS
Sk TETRA 1|~
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Example of Setup

R&S SMU200A

v .

Set Modulation Type
QPSK and Filter Root
Cosine with Roll Off
Factor 0.3 in the same
way using the rotary
knob.

E Custom Dig. Mod. A

State off | =
Setfo Default |
SavefRecall User._. J
Data Source—————————— ]
Data Source |PRBS -]
PRBS Type |PRBS 9 ]
List Management. . |
Set acc to standard J User Lj
Symbuol Rate | 270.833 333 |ksymis ~|
Coding | GSM =]
Modulation
Modulation Type | QPSK |
More.__ J
Filter
Filter | Root Cosine |
Roll Off Factor | 0.30] .
-

Finally, switch on digital
modulation by selecting
State On.

1007.9822.62

& Custom Dig. Mod. A

State
Setto Default |
SavelRecall User... |
Data Source———————————
Data Source | PRBS -]
PRBS Type |PRBS 9 -
List Management... |
Set ace to standard j User L]
Symbol Raie | 270.833333 |ksymis ~|
Coding | GSM x|
Modulation
Modulation Type | @PSK x|
More... |
Filter
Filter | Root Cosine |
Roll Off Factor | 0.30 |
-
2.18
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R&S SMU200A Example of Setup

rea 1,000 000 000 00 oz -|{srore ver 30,00 m tev-30.00 [oom -]

| ALC-Auto Info

Press the
key to display the
complete block diagram.

Graphics

config...

[~ on

Cozl| | | I | | |

To indicate the active state, the Baseband block is displayed in blue. The I/Q Mod block is
automatically activated. The RF/A Mod is not yet active, which means that no RF signal is output.
The entry in the Winbar indicates that the Custom Dig. Mod. menu is still open in the background.

e 1.000 000 000 00 |ove -/ ore ver|-98.00 avm tov 30,00 |am

| ALC-Aute Info
2| Custom Dig. Mod. I

Set to Default
The menu can be
. . SavelRecall User... _|

displayed in the Data Saurce oW YT
foreground by clicking Data Source :"““3 ey

PRBS Type PRBS 9 - :
the sokaey belgw the s ~on ™ on
button in the Windows S ] Ty &
list. Symbol Rate | 1.000 000 000 | Msymis ~|

Coding | OFF =

Modulation Type | oPsK = SRALE I

More... s “T?"'

E F"h" I— Oﬂ

Filter | Root Cosine =

Roll O Faclor | 0.30

i ~]

Press the key to Dig '“‘ ‘ ] | | | |

minimize the menu
again.
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Example of Setup R&S SMU200A

Step 3: Set frequency and level and activate RF signal

m |Freq’ 2.000 000 000 0O ’GHZ '||

Press the 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
using the numeric
keypad and terminate
the entry by pressing a
unit key.

L ey _5_00 dBm -

Enter the level in the
same way after pressing

the key.
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R&S SMU200A

Example of Setup

DIA-
GRAM

frea 2,000 000 000 00 o= - |

PEPl -4.00 em rev 500 Etth j

Press the key
to display the complete
block diagram.

Info

ALC-Auto

v .

ONIOFF
TOGGLE

Dig Mod ‘ ‘

Select the RF/A Mod
block by turning the
rotary knob and activate
it by pressing the

key.

The QPSK modulation signal is now present at the RF output.

Step 4: Select graphics display of 1/Q signal

Graphics

config...

™ on

22| Graphics Settings

| Path A
Siate off
Gril :
| Smart Graphics I~ On
|
t‘"‘"ﬁ. || Mode [1a Rd|
. : ‘Sample Rate Mode ]Autn j
Select the Graphics | |
Sample rate o100
block and open the |

respective menu by
turning the rotary knob.
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B A: (1), qlt)

Activate display of the
I/Q diagram by selecting
State On with the rotary
knob.

Inphase i{t)

=
2
=
)

400 GO0 Ban 1Ta0o

=
-

Quadrat. q(t)

-0.4
-1
0 200 400 B00 800 1000
t/ Tsymbol
Run Zoom out Show ref Copyto ref

The R&S SMU 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 SMU.

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.

Assistants simplify the completion of tables. After data entry in the assistant, the table is modified only
after the Accept button has been pressed. Pressing the Accept button also stores the assistant data.

Detailed operating instructions and an overview of menus follow in Chapter 3, "Manual Operation".
Menus and instrument functions are described in detail in Chapter 4, "Instrument Functions".
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R&S SMU200A Introduction - Manual Operation

3 Manual Operation

Introduction - Manual Operation

The Vector Signal Generator R&S SMU 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 . Graphs,
spectra, vector diagrams, etc, can be called for a visual check of the output signal. 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. An overview
of menus and functions can be found at the end of this chapter.

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, 6 and 7.

Operating Concept

The operating concept of the R&S SMU 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.

A large 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 Vector Signal Generator R&S SMU. 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 and graphs 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 or key
is pressed. Status messages for the output signal are displayed in addition to frequency and level.

FregA| 1.000 000 00O 00 |Gsz RF OFF PEPAI 30.00 dBm LevA|—3I]_[II] IdBm 'l
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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 baseband block which contains all menus required for
baseband signal configuration. In this block all digital standards and the digital modulation 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, digital 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.

TDMA standards

Baseband A [hurprry

config.. | [ CDMA standards
= on 3GPP FDD...

DigMod

misc
Custom Digital Modl... I

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

Marker

1: slat timing
20 =lot timing

IsH I |
— _
Trigy Im 1

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.

b — TOMA standards —
GSMEDGE...

o - CDMA stanclarids ---
- 3GPP FDD..
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Operation corresponds to the Windows concept

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

[mode | Framed (Single) -
|Unframed

Save/Recall Frame...

Modulation...

check boxes,

Il_gnure 1/4 sym (slot length 156 sym) |

or entry fields.

IFiIter Parameter 0.30 I‘

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:

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.

If a value is entered, the entry is stored by another click on the rotary knob and the editing mode is
exited.

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.

: _| -
= e AEET

—TSET —

s State Symbol Rate 2l Istate off
Custom Digital Moil...

. ARB.. Ignore 174 sym (slot lengthl Mode Auto =

Set To Default

Multicarrier CW... oo
L
— Frequency Offset — ‘
- Mode _ ; Start Level -3o.o0o0 (dBm -
.. 0OHz ' Modulation
“—Path Gain — SaveiRecall Frame ||| oo Stop Level -10.00 | dBm ~|
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The Winbar gives an overview of menus and simplifies their access.

The menus are displayed on top of the block diagram but they can be "hidden", i.e. displayed in the
form of a button in the Winbar at the lower end of the screen ([HIDE] key). They can be displayed again
in full size by a keystroke ( key). This makes room on the screen for other displays that may be
required but the setting menus can thus be accessed any time.

GSM/EDGE A

Menu ‘ GSMIEDGE A ‘ Modulation

:!_evel Sweep k‘ ‘ ‘ ‘ ‘

The keys are assigned simple functions

Most keys on the front panel of the R&S SMU 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 SMU, 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.

The valid setting range can be displayed for each numeric parameter. This requires a short wait after
activation of the entry field. The range is then displayed automatically after a few seconds. If the
entered value is outside the permissible range, the next permissible value is automatically set and a
message is output (see below).

Roll Off Factor .30
More. Min = 0.05
Max = 0.99

Power Ramp Contr{ "EP13CE MOdEe Lo ine 1 1.00 sym

Context-sensitive help for each parameter can be called with the or [F1] key:

Contents Previous Mesxt

State - GSM/EDGE
Switch the GSM/EDGE standard ondoff.

Switching on this standard turns off all the other digital standards and
digital modulation types on the same path.

GSM/EDGE is a realtime system (no precalculated signal), and therefore
all parameter changes (in the OM state) directly affect the output signal.

Remote-control cormmand:
1 SOUR:BE: GSM: STAT O
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Operating Concept

Each help page is part of a comprehensive online help function which can be called by means of an
index, a content tree or the Previous / Next buttons.

'ﬁ]Digital Standard GSM/EDGE |
- Digital Standard GSM/ED
- ) G5MEDGE menu

=) Digital Standard GSM/

N - i /EDIGE

. Set to Diefault - GEM
. Mode - GSM/EDGE

Save/Recall Frame - [
‘... Modulation - GSM/ED

GoTo - Digital Modulation

GFIE

Graphical display of output zignal
Graphical Display of Signal Charact
Graphicz block,

Graphicz Sample Rate - Graphics £
Graphicz Settings Menu

G5M Mode

G5MAEDGE - Digital Standard

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.

Fread | 1.000 000 000 00 | o= ~|

RF OFF PEP B | -30.00 dBm LevB|-30.00 |dBm ~
| A ListMode, UCorr, ALC-Auto | B: ALC-Auto Info

Graphical display of data structure

The structure of the baseband signal is graphically displayed in the respective menus; the individual
signal elements can be graphically selected for processing.

Frame: Select Slot to Configure
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Definition of control signals with the aid of a graphics editor

Control signals are also graphically configured.

& Slot Marker GSM A (Frame 1 : Slot 0) EER

Tail Data s| TsC Data Tail
4 57 1 26 57 3

i [ I B

=~

rConfigure Control Signals Select Ramp to edit

Marker1p- J . J_|

] 50 100 Position f Bit
Total List Length——
Length lﬁ
Preset Ramp Marker 1 Cursor Positions Marker 1
Select preset type iAII down 'vl Position |¥ Dsa:a Edit Tahle...l
Preset |
Position in Data 56

Graphical display of output signal in a diagram

The output signal can be graphically displayed in a number of diagrams. This allows a fast check of
signal characteristics. Zoom functions and the insertion of a reference trace permit in-depth evaluation
without an external analyzer being required.

E A: Constellation Diagram

quadrature q(t)

-075 <08 <025 0 025 05 075
inphase i(t)

Zoom out Show ref ‘ Copy to ref
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Display

The display shows the current signal generator state and offers graphical elements for direct operation.

It is divided into three sections:

® 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.

® 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 graphs are displayed on top of the block diagram.

® Winbar with labelled softkeys for menu display.

Freq Al 1.000 000 000 00 | GHz 'l RF OFF PEP A [-30.00 dBm LwAI-Sﬂ_ﬂOldBm '|
Fran| 1.000 000 000 00 |GH: j RF OFF PEP B |-30.00 dBm LevD -3o_m|aam |

| A ALC-Auto | B: ALC-Auta Info
1)
out
>
=
Baseband A 10 Mod A RF/A Mod A
RFA
config... I = config... ] config... ] A
=)z — el G 1
™ on I~ On I~ On S
DigMod
BE Input Graphics BERT
config... I canfig... __| config...
I~ On ™ On I~ On
Graph A+B BERT
Baseband B Fading B AWGN/IMP B) 1/0 Mod B RF/A Mod B
RF B
config... | config.. ||__.| config... | config... | config... || .~
¥ =" SO NS — . 71
I~ on Fon | | FoOn ™ On ™ On =
DigMod Std Del IMp
BERT

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 case of two-path instruments, the RF information for the two paths is displayed in two lines.

® 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.

® In the 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.

® In the case of digital modulation, Freq indicates the frequency, PEP the peak envelope power and
Level the average level.

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 Phase - Frequency - Phase" and "RF Level -

Level - EMF" in chapter 4).
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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",
page 3.9).

Chapter 9, "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
SMU. 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. On two-path instruments, all states that can occur independently in the two paths are
displayed separately for each path. The associated path is indicated in the info line.

Freq A | 1.000 001 000 00 ‘GH: j orREQ o CEVEL lpEp A |99 00 dBm Leva | -29.00 |dbm -

Freas | 1.000 000 000 00 |oHz ~| |reore (| rer 8-30.00 vem Leve|-30.00 |oom -
| A: ALC-Auto | B: ALC-Auto Info

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

Brief 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.

These messages can be read from remote using 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 signalled 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.

These messages can be read from remote using 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 9
"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
softkey. The most recent message is displayed first.

A: UCorr, ALC-Aulo | B: ALC-Auto [ info_|| Info line
' . List of current
*| Lev |SCPI | Text Ji=] )
Ert messages with short
-
w5 message text.
* Info 0 SaviRcl Manager Info: operation c lete -Recall c d

Detailed description
for highlighted
message

-No pending errors.

Softkeys

Delete | Delete all I Del. volatile History

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 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.

Clears the highlighted message. This button is available only if the history of the
messages is displayed.

Remote-control command:
(see below)

Clears all messages.
This button is available only if the history of the messages is displayed.

Remote-control command: n.a

Clears all volatile messages. This button is available only if the history of the
messages is displayed.

Remote-control command:
SYST:ERR:ALL?

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? or :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).

Delete

Delete All

Del. volatile

History
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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.

Marker 11
1: Ratio ouT
e 2 Pulse
3 CList
) 4: Ratio {9)
AWGN/IMP A
—_—
Trig In 1 [ on
Graphics
config. ..
[~ On
Baseband B AWGN/IMP B 153 Mod B RFfA WMod B
config... : config... config... config... - RSFB
[~ On [~ On I— [~ On [~ On
DigMod

Each block represents a function of signal generation. The function is indicated in the headline of the
block, e.g. Baseband A. In this block, the digital modulation signal, the digital standards, arbitrary
waveform generation and multicarrier CW 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 baseband block, for instance, the selected modulation and associated
additional information, e.g. the number of channels, are indicated.

Clicking the rotary knob (front panel) or the config... button (mouse) opens the associated setting
menu. In all function blocks where the signal flow can be influenced, the top menu level for setting
signal routing parameters is offered.
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ETDMA standards i

— CDMA standaris —]
3GPP FDD...

misc
Custom Digital Mod...
ARB...
Multicarrier CW...
— Frequency Offset —]
0 Hz

Path Gain
0B
— Signal Routing —
wroute to path A
route to path B
route to path A and B

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:

A The symbols indicate the inputs for the analog | and Q signal on the instrument
_'“ front panel.

- @
)

In case of configurable user inputs/outputs, the name and the current assignment are indicated:
Marker signals 1 to 3 of the two paths are assigned to fixed outpUser 1 interface configured as output
for the clock signal of path B.uts. If several markers are active, tThe marker characteristics are listed
next to the marker symbol of the active markers.

Symbols and lines are displayed in different colors depending on their function.

® The baseband signal is

config...

hlarker lje}
Lo o indicated by a three line
: Pulze
3 CList e arrow, the I- and Q-
4. Ratio

components of the signal by
a single-line arrow.

Trig In 1 on |l # Addition of signals is
J@L L ‘ indicated by the summation

sign.

® Connections are indicated by
a "solder point".

® Black is used for the
generated signal.

® Green is used for control
signals.

AWGN/IMP A

The signal flow is configured in the individual menus. User interfaces are configured in the [Setup]-
Environment - Global Trigger/Clock/External Inputs - USER Marker /AUX 1/O Settings menu.
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Winbar and Softkeys - Display

The Winbar with eight buttons is displayed below the block diagram. Labelled buttons represent open
menus, the label indicates the menu. If several menus are open, the button of the currently active
menu is displayed in a lighter colour. The buttons also assign functions to the softkeys of the next
lower level for front-panel operation. Up to eight menus may be open simultaneously. When the ninth
menu is opened, the menu that was opened first is automatically closed.

Dig Mod A Dig Mod A Digital Mod A
Modulation Data Src Pow Ramp

Some menus, e.g. data and list editor menus, cover the Winbar and assign menu-specific functions to
the front-panel softkeys by way of the menu buttons.

Any of the open menus can be activated either with the respective button in the Winbar or the front-
panel softkey. In combination with the keys for menu operation ((CLOSE], [HIDE | and [REARR]),
convenient menu operation can be ensured.

Menu operation is described in section "Menu Operation", page 3.26.

Dig Mod A

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. If the menu
buttons assign menu-specific functions to the softkeys, the Winbar is hidden.

& Custom Dig. Mod. A

et

Set fo Default |

Savef/Recall User._. |

Data Source
Data Source |PRES

b
PRBS Type |PRBS 9 |

List Management... |

Setace to standard | GSM |
ETC -

Symbol Rate

This section describes the menu structure. Menu operation is described in section "Menu Operation”,
page 3.26, the setting of parameters in section "Setting Parameters", page3.16.

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

il Menu header

The header line contains the name of the menu
(e.g. Custom Dig. Mod. A) and the buttons for
minimizing 2 and closing & the menu. The
buttons can be operated with the mouse. For
operation from the front panel, the and

keys can be used.

B Customn Dig. Mod. A Q|§|g
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Display

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.

[Ron off Factor

File Name:

Entry field

| | A numeric value (e.g. roll-off factor) or an alpha-

numeric value (e.g. file name) can be entered in
this field.

GSM -
Bluetooth -
DECT

ETC

IEet acc to standard

Symbol Rate

Coding

GSM EDGE
NADC
PDC

. 11]
Modulation Type

More | )
TETRA I
I WCDMA-3GPP hd |

Selection field

The o button indicates that a selection can be
made from a list. The fold-down selection list is
displayed below the selection field. Depending on

L | 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.

270.833 333 | ksymis vI

ISymhuI Rate

. SYmJs
Coding GSM
I Modulation———  Msymis

270833 333 | ksym/s ~

syYymis
ksym/fs

ISymhuI Rate

GSM
T Modulation

Coding

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.

Il_gnure 1/4 sym (slot length 156 sym) [ |

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

Coding GSM -

: Differential

Modulation Type Phase Differential

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 cannot be accessed.

Impairments Menu area

State I | | Several fields of associated but separately set

I Leakage | 0.00 |% ~| | | parameters can be organized in a menu area.

Q Leakage | 0.00 | % <] The menu area is framed and labelled with the
function common to all parameters (e.g.

Imbalance | 0.00 | % | )
Impairments).

Quadrature Offset | 0.00 |deg j
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Slot| Symb

Chan
Type

Tables
Tables are made up of a header, which normally
contains the column labels, and lines containing

P-CPICH No 15 |the text.
S-CPICH Mo 15
P-SCH Mo 15
S-SCH Mo 15
P-CCPCH | Config... 15 g
S-CCPCH MNo F0 15
—— Frame: Select Slot to Configure Graphical display
Phiorm 3 Graphical displays show signal characteristics and
< in some of them the element to be set can be
I—]
selected.
1} 1 2 3 4 H B ri

Execute Single Sweep |

TriggeriMarker._. |

Zoom in ‘ Zoom out ‘

1007.9822.62
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Buttons

The buttons either trigger a single action (e.g.
Execute Single Sweep), or call the next menu
level (to be identified by 3 dots, e.g. Markers...).
Some menus contain buttons that assign a
function to the front-panel softkey below. These
menus cover the Winbar..
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Graphical Display of Output Signal Characteristics

The graphical display of the output signal enables the user to rapidly check signal characteristics
without connecting an analyzer. Zoom functions and the display of a reference trace allow in-depth
evaluation. The diagram is displayed on top of the block diagram. It can be minimized and called in the
same way as a menu.

Example: 1/Q diagram

Inphase it}

=
=
=
L=
o
&
3
(e

t! Tsymbol

Zoom out Show ref Copy to ref

The Graphics Settings menu for selecting the graphics display of the output signal can be called
either via the Graphics function block in the diagram or with the aid of the key. Operation of the
graphics windows is analogous to menu operation. The menu and the individual graphical displays are
described in chapter 4, section "Graphics Display - Graphics".
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Setting Parameters

The R&S SMU 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 SMU 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 3.44), a detailed description of key functions is given in chapter 4.

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, File and Hcopy 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; in the Hcopy menu, printout is configured and hardcopies
can be made. These menus can only be called with the [SETUP|, [FILE| and [HCOPY| keys.

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

The R&S SMU uses the Windows XP® operating system. Settings at system level are only rarely
required, e.g. installation of a new printer driver. For convenient operation of Windows XP®, a
keyboard and a mouse are required.

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 or

the Winbar.

® The[FREQ]and [LEVEL]keys activate the frequency or level entry fields in the header area.

® The key moves the cursor to the block diagram.

® The key moves the cursor to the Winbar. The button that was active last in the Winbar is
highlighted. The associated menu is activated by clicking the rotary knob (= Enter). If the Winbar
was covered, it is now displayed in the foreground.

® Afront-panel softkey immediately activates the associated menu and the cursor is on a parameter
in this menu.

® The key opens the complete menu tree, the [FILE] and [SETUP]| keys the respective menus.
Menus can be closed with the key.
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® 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.

Frequency/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 first menu in the Winbar. If no menus are open, the current cursor position

remains unchanged.

Function

Front panel

PC keyboard

Mouse

Edits the frequency or level
in the entry fields of the
header area

Press [FREQ| or LEVEL key.

Press CTRL + F (frequency)
or CTRL + L (level).

Click the entry field and
enter value.

diagram

Enter value. Enter value.
Activates the block Press DIAGRAM| key. Press CTRL + D. Click the function block.

Activates the Winbar

Press softkey.

Press [WINBAR key .

Press CTRL + F1... F8
Press CTRL + W.

Click button in Winbar.

Calls the Setup or File
menu or the menu tree

Press SETUﬁ, FILE| or
MENU| key.

Press CTRL + S (Setup),
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.

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

‘IData Source

IPREIS VII

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.

1007.9822.62

3.17

E-10




Setting Parameters R&S SMU200A

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 ﬁ
djustment Active EI Iﬂdiustment Active IEI
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.

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.

& Select Data List...

recent data sets

fismuisetupe
= smu_lists
-- 3gpp
.. control
. dm

- §SMm —
.. listmode

.. seftings

.. UCor

- wayeforms
- temp

FUSEEY S

Select File
Manager...

® 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.
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& Select Data List.,,

recent data seis

Jsmufsmu_listsidm:

setupe

- smu_lists

- 3gpp

.. control

o gsm

- listmode
- gettings

- UCOr

.. Waveforms
. temp

JS S S S Y ¥

K

dataz00
data_cdma
dlist

gsm

nadc

new

Select

File
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.

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).
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Entering a Value - Setting Parameters

Numeric and alphanumeric values can be edited in the entry fields. In the editing mode, cursors of
different colour are used. A blue cursor indicates the overwrite mode, a green cursor the insert mode.
The key toggles between the two modes. The insert mode is the default setting.

Numeric values can either be newly entered or the existing value can be varied. Incorrect entries are
cleared with the 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.

||Svmbul Rate I 270.833 33 Iksvm.fs v!l
||Symhul Rate I 4 Iksym.fs v||

® Editing a value in the insert mode (default setting):
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 cursor is displayed in green. A change
to the overwrite mode is possible any time. In this case the cursor changes its colour and the
number to be replaced is highlighted. If the cursor is placed at the right of the total value, the insert
mode is always active.

||3ymbu| Rate | 270.833 33 [ksymis j'
‘ISymhnl Rate | 270.828 333 [ksymus ]|
||Svmhul Rate I 2?!]_33 33 Iksvm.fs v!l
||Symhul Rate 2?0.86 33 |ksymis ~

# Editing a value in the overwrite mode:
Clicking the rotary knob (= Enter) activates the editing mode. Set the cursor on the number to be
varied using the left/right arrow keys. In the overwrite mode, the cursor is blue. The highlighted
value is overwritten by clicking a numeric key.

|Is~,-mhu| Rate | 270.833 33 | ksymis 'll

||3ymbo| Rate | 1 [ksymis =]
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# 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.

||Svmbul Rate

I 270.833 33 Iksvm.fs v!l

||Symhul Rate

|  2b0.833 33 [ksymss =]

Alphanumeric values can either be newly entered or existing values can be edited (e.g. file name).

® New entry:

The entry is started by clicking an alphanumeric key.

File Name:

¢ Editing:

File Name:
i 1 |

An existing value, e.g. a file name, can be changed in the insert mode (see example) or in the

overwrite mode.

File Name:

McewList) mcow

File Name:

McowListi D.mcow

Function

Front panel

PC keyboard

Mouse

Enters a new value

Press an alphanumeric key.

If hexadecimal values are to be
entered, the numeric front-panel
keys are automatically changed
to hexadecimal values.

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.

Use the INSERT]| key to toggle

between the insert and overwrite
mode.

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

Use the Insert key to toggle
between the insert and the
overwrite mode.

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.
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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 pressing the unit key

When the entry is terminated with a unit key on the front panel, the key assigns the unit to the value. In
the example, the M/u key assigns Msym/s to the entered value 14.

B
||3ymhu| Rate | 400 Iksym:s vil . yields
|I5rmhu| Rate |14.I]I]I] 000 00 Ihlsym.fs 'il

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).

|I53rmhul Rate I 400 Iksymls *II +

‘Iﬁymhul Rate 400.00 [EYOTEIN -

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).

|I5';rmhul Rate I 14 I ksymis VII N -| yields
|I5ymhu| Rate I 14.000 00 Iksym.fs 'II

If a unit is subsequently changed, i.e. after the entry has been terminated and when the editing mode
is not active, the value remains unchanged but the display is automatically adapted to the new unit.
This applies if the unit is changed by means of the unit keys on the front panel or via the unit field next
to the value.
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|I5ymhu| Rate

I 270.833 33 Iksym.fs 'il

|I5',rmhul Rate

I 0270 833 33 IHsrmIS "il

or

yields

Function

PC keyboard

Mouse

Assigns a unit

Front panel

To terminate the entry, press
one of the \|unif keys
or

select unit in the field at the
right of the value.

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.

Select unit in the field at the
right of the value before
entering the value.

Changes a unit

After the value entry has

been terminated press a
junif 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.

Select unit in the field at the
right of the value after the
value entry.

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

ISet acc to standard GSM -
Bluetooth “
Symbol Rate DECT
. ETC
Coding GSM
Mo|GSM EDGE
NADC
Modulation Type PDC | |
More | PHS
TETRA
I WCDMA-3IGPP -h
Function Front panel PC keyboard Mouse
Opens the selection list Press rotary knob or | Press Enterkey. Click j button
[ENTER key. '

Selects an entry

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

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

Press ﬂ orZI button in

the scroll bar until the
desired entry is displayed.

1007.9822.62

3.23

E-10




Setting Parameters R&S SMU200A

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
(see also section "Selecting a Unit", page 3.22).

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 carriers for a multicarrier CW signal
are defined in the carrier table. 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.

This applies to most settings on the R&S SMU. An exception is, for instance, the frequency variation of
the reference oscillator, which is immediately set after confirmation.

Calculation and setting may take up different periods of time. Many settings are made without
noticeable calculation times. If a short period is required, BUSY is displayed during this time in the
status field of the header section. If more time is required for calculation, a window with a progress bar
is displayed. Calculation can be aborted with the Abort button in this window.

If time-consuming calculations are required, signal generation is automatically switched off and
calculation is interrupted to allow the user to make further settings. Calculation is restarted with the
key and the modulation is switched on again when the calculation is completed.

Hint:
If several settings are to be made for an instrument function, recalculation of the signal can be
prevented by switching the function off. When the function is switched on again after all parameter
have been changed, the signal is recalculated only once.

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.
key or
or
one of the key combinations
press [unif key. ALT + F9/+ F10/+ F11/+
F12.
Confirms entries in the Press Accept button. Select Accept button with | Click Accept button.
menus with the Accept the arrow keys and press
button. Enter.
Sets the entries in the If the instrument function is | (see front panel) (see front panel)
instrument active, the new value s

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.
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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.

With settings requiring an additional confirmation with the Acecept button, all settings are aborted when
the key is pressed. Before the changes are aborted, a confirmation query is displayed. If OK is
clicked, the changes are aborted; if Cancel is clicked, the menu with the previous settings is displayed
again.

B warning

“You changed some paramelfer{s) which require a new calculation of the signal.
Do you really want to abort your changes without ACCEPT 2

OK Cantcel

When a window with a progress bar is displayed in the case of extended calculations, the calculation
can be terminated with the Abort button. In this case all previous values are restored.

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.

Restores all previous
values in menus with
Accept button

Press the key.

Answer the confirmation
query with OK (see above).

Press the Esc key.

Answer the confirmation
query with OK (see above).

Click the button.

Answer the confirmation
query with OK (see above).

Restores all previous

Press the Abort button in

Select the Abort button in

Click the Abort button.

values after an extended the progress bar. | the progress bar using the
calculation has been arrow keys and press the
started Enter key.
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Menu Operation

Menus are operated with the aid of the Winbar buttons or front-panel softkeys and with the [HIDE],

[CLOSE], [DIAGRAM] and [REARR] keys on the front panel.

If the Winbar is covered by a menu, it can be called to the front with the key.

® The key moves the cursor to the block diagram. All active menus are minimized and
displayed in the form of Winbar buttons.
The key closes an active menu.
The key minimizes an active menu. It is displayed in the form of a Winbar button.

The key toggles the cursor between a Winbar button and the block diagram.

L
L
® The key rearranges all open menus so that they overlap as little as possible.
L
L

The softkeys call or close the associated menu and set the cursor in the menu.

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 a menu in the Press the associated | Press Click the respective button in

foreground softkey. CTRL + F1 to F8. the Winbar.

Minimizes an active menu Press the HIDE]| key. Press CTRL + H. Click the =l button in the
menu bar.

Closes an active menu Press the [CLOSE] key. Press CTRL + G. ciick the Il button in the
menu bar.

Hides all menus Click the DIAGRAM key. Press CTRL + D. -

Automatically arranges
displayed menus

Click the |REARR| key.

Press CTRL +A.

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 SMU provides user-friendly editors for defining data lists as well as control and marker
signals. Lists containing frequency and level value pairs are used for the list mode and the user-
defined level correction. Internally generated data lists can be used for digital modulation and digital
standards; the same applies to internally defined control and marker signals.

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 3.37).

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 correction Data... | Edit List mode Data... |

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

ﬁ Edit List Mode Data lital

Frequency § Fower J =1
Hz dBm

1 1 00D 000 00000 025

2 1000 000 000.00 0.24 .

3 1 000 000 000.00 _il].23 _

A 1000 000 000.00 0.22

5 1 000 000 000.00 _il].2'1

B 1 000 000 000.00 0.20

£ 1 00D 000 00001 _;I].'1-9

L 1000 000 000.00 018

9 1 00D 000 0DD_0O0 17

10 1 nnn nnn nnn nn ':n 1R L_ll

4| I.ﬂ
Gota ‘ R"';f;[:) | Save As... ‘ Save

® 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 3.37) or by changing an existing list which will then
be saved under a new name.
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Function Front panel PC keyboard Mouse
Call up editor. Use the rotary knob or the | Mark the Edit xxx Data... | Click the Edit xxx Data...

The cursor marks the first

cursor keys to mark the Edit

button in the individual menu

button in the individual

xxx Data... button in the | and press the Enter key. menu.
row of the Frequency/Hz individual menu, click the
column. 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 wvalue 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 mark | keys to mark the row.
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,
a row 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.

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

Enter the file name in the
File Select menu and select
the directory (see section

Double-click the Save as...
button.

Enter the file name in the
File Select menu and select
the directory (see section

Enter the file name in the | "File Select Menu", page | "File Select Menu", page
File Select menu and select | 3.38). 3.38).
the directory (see section
"File Select Menu", page
3.38).
Save list under the same Use the rotary knob or the | Mark the Save button and Double-click  the Save

name.

cursor keys to mark the
Save button, click the rotary

knob or press the ENTER

key.

press the Enter key.

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

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

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

Double-click Create
List.

Enter the file name in the
File Select menu and select
the directory (see section

New

File Select menu and select | the directory (see section | "File Select Menu", page
the directory (see section | "File Select Menu", page | 3.38).
"File Select Menu", page | 3.38).
3.38).
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Data Editor

The Data Editor can be used to internally generate binary data lists for digital modulation and digital
standards.

A list of binary values with a maximum length of 2431 bits can be entered in the Data Editor. This
value corresponds to a file size of approx. 268 Mbyte. While it is being processed, the file is
continuously automatically buffered. When the menu is exited, the file is automatically saved with the
new values, i.e. there is no extra Save button. Depending on the size of the file, saving may take some
time.

It is called up in the individual menus by means of the Edit Data List... button.

® The selected data list is displayed.

E. Data list g]

Offsel 144, Len 144, dlist ins
0 1111 1111 1111 1111 1111 1111 1111 1111 1111 1111
40 1111 1111 1111 1111 1111 1000 0000 0000 0000 000D
80 0001 1111 1111 0101 1111 1111 1111 1111 1000 0000

120 0000 1010 1000 0000 0000 0000 [}

160

200

240

Start

Salect J Copy | Pasle ‘ HEX [

GoTo |

® To increase readability, the bits are displayed in groups of four. The current cursor position, the
length of the list and the list file name are displayed above the list. The offset starts with the value
0 which corresponds to the bit position on the left side of the first row, i.e. the beginning of the list.
On the left edge of the editor, the last three offset positions are specified at the beginning of the
row.

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

® By means of the GoTo button, any bit position can be accessed.

® By means of the Start Select , Copy and Paste buttons, any range of bits can be marked, copied
and subsequently pasted at any position in the list.

® By means of the HEX button, switchover to hexadecimal display is possible.

® For anew list to be edited, it must first be created in the File Select menu (see section "File
Management", page 3.37) and then selected.

Function Front panel PC keyboard Mouse

Call up editor. Use the rotary knob or the | Mark the | Edit Data List... | Click the Edit Data List...
cursor keys to mark the | button in the list | button in the list
The cursor marks the start | Egjt pata List.. button in | management submenu of | management submenu of
value of the list. the  list  management | the individual menu and | the individual menu.

submenu of the individual press the Enter key
menu, click the rotary knob

or press the ENTER key.
Enter value. Use the numeric keys to Use the numeric keys to | -
enter the values O or 1. enter the values O or 1.

Depending on  selected
mode, either insertion or
overwrite, the value is either
inserted or it replaces an
existing value.
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Function Front panel PC keyboard Mouse
Delete value. Use the rotary knob or the Use the cursor keys to mark -

cursor keys to mark the bit | the bit that follows the value
The value before the marked | hat follows the value to be | to be deleted.
bit is deleted. deleted

: Press the Insert key to

Press the |INSERT| key to | activate the insertion mode.

activate the insertion mode. | Values cannot be deleted in

Values cannot be deleted in | the overwrite mode.

the overwrite mode. Press the Backspace key.

Press the BACKSPACE]| key.
Select bit position. Use the rotary knob or the Mark the GoTo button and Click bit.

The cursor marks the bit at
the selected position.

cursor keys to mark the
GoTo button, click the
rotary knob or press the
key.

Enter the bit position in the
GoTo Offset entry field by
means of the numeric keys,
click the rotary knob or press

the ENTER key.

press the Enter key.

Use the numeric keys to
enter the bit position in the
Offset entry field and
terminate the entry by
pressing the Enter key.

Copy and paste bits.

The selected and copied bits
are pasted after the selected
position.

Use the rotary knob or the
cursor keys to mark the start
bit of the selection.

Press the key. Use the
rotary knob or the cursor
keys to mark the Start
Select button, click the
rotary knob or press the

key.

Use the rotary knob or the
cursor keys to mark the
selection.

Press the key. Use the
rotary knob or the cursor
keys to mark the Copy
button, click the rotary knob

or press the ENTER key.

Use the rotary knob or the
cursor keys to mark the
insert position.

Press the key. Use the
rotary knob or the cursor
keys to mark the Paste
button, click the rotary knob

or press the ENTER key.

Move the cursor to the start
of the selection.

Press the ESC key. Mark the
Start Select button and
press the Enter key.

Move the cursor to the end
of the selection.

Press the ESC key. Mark the
Copy button and press the
Enter key.

Move the cursor to the insert
position.

Press the ESC key. Mark the
Paste button and press the
Enter key.

Click the bit at the start of
the selection.

Click the
button.

Click the bit at the end of the
selection.

Click the Copy button.

Click the bit position after
which the copied bits should
be pasted.

Click the Paste button.

Start Select

Display and edit the values
in hexadecimal form.

Each four bits are displayed
as a hexadecimal value: To
increase readability, the
hexadecimal values in turn
are displayed in pairs of two.
The hex functions are
automatically assigned to
the numeric keys at the front
panel.

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

or press the ENTER key.

Mark the Hex button and
press the Enter key.

Click the Hex button.

Save list.

The list is
automatically  when
menu is closed.

saved
the

Press the key.

Press the ESC key.

click the I button in the
menu bar.
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Function Front panel PC keyboard Mouse

Create new list. Mark the Data List... Mark the | Data List... button Double-click the 'Data List...
button in the list | in the Ilist management | button in the list

management submenu of
the individual menu, 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 (see section
"File Select Menu", page
3.38).

submenu of the individual
menu 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 (see section
"File Select Menu", page
3.38).

management submenu of
the individual menu.

Double-click Create New
List.

Enter the file name in the
File Select menu and select
the directory (see section
"File Select Menu", page
3.38).

Control and Marker List Editor

The control and marker signals for digital modulation and digital standards can be very conveniently
graphically defined in a Control and Marker List Editor.
The four available marker signals — and, with custom digital modulation, the CW, Hop, Burst Gate and
Lev Att control signals — can be defined in the Control and Marker List Editor. While it is being
processed, the file is continuously automatically buffered. When the menu is exited, the file is
automatically saved with the new values, i.e. there is no extra Save button. Depending on the size of
the file, saving may take some time.
The Control List Editor is called up in the Custom Digital Mod menus by means of the Edit Control

List... button.

The Slot Marker Definition Editor is called up in the Burst submenu of the GSM/EDGE menus by
means of the Slot Marker Definition... button.
The following figure shows the Slot Marker Definition Editor of the GSM/EDGE menu as an example.
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B Slot Marker GSM A {Frame 1 : Slot 0)

Data TSC Data
57 26 57
rConfigure Control Signals Select Ramp to edit
Marker 1/¥ - J_|_|
Marker2 Vv -
Marker 31 -
Marker 4 -
| I I I | I
0 50 100 Position f Bit
Total List Length——
Length [IS_T.
Preset Ramp Marker 1 Cursor Positions Marker 1
Select preset type |AII down 'vl Position |¥ Data Edit T'ahle,__l
a7
Preset |
Position in Data 56

® The upper area displays the signal (in the example, the GSM slot) for which the marker signals are
to be defined. On the left side, the available signals (marker and control signals) are listed and
colour-coded.

® Auxiliary functions are offered in the lower editor area, e.g. presetting for the ramps in the marker
signal, cursor positioning by entering the bit position and possible editing by means of value
entries in a table.

® The actual graphic definition of the control signals occurs in the center area of the editor.
Each control signal is represented by means of a colored line along the bit axis. A cursor can be
shifted alongside this line and marks the position where a ramp is to be set.
The color of the cursor changes depending on the current function. The switch over between the
colors (and therefore functions) is by means of the Enter key:

black: marks the bit position on the marker line
yellow: sets a ramp
green: activates the marked ramp for shifting

The ramp transition of the newly set ramp depends on the current status (high/low) of the control
signal. If the signal is low, a ramp with low/high transition is generated; if the signal is high, a ramp
with high/low transition is generated.

I [

When ramps are set between existing ramps, the transition of the new ramp is also defined by the
status of the signal before the new ramp. For this reason, a ramp that has already been set can be
assigned low/low or high/high transition (as in the example), i.e. it will have no effect on the control
signal in this configuration. However, the ramp remains saved, and its position is indicated by a
dashed line.
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I I

I

If another change produces effective transition, this ramp will be regenerated.

— I

B

[ _T1

€ An existing ramp can be shifted to any positions. The transitions are adjusted accordingly.

€ To make the setting easy, a selection of preset ramp characteristics is offered in the Preset Signal

area.

€ Inthe Cursor area, the cursor can be specifically set to a defined bit position in the data signal.
€ The ramps can also be set in the table in the Marker Positions area.

The various functions of the editor are explained in the individual menus. The following table explains
only the general use of the graphic editor.

Function Front panel PC keyboard Mouse
Call up editor. Use the rotary knob or the | Mark the button in the | Click the button in the
. cursor keys to mark the | individual menu and press | individual menu.
The cursor marks the first | ptton in the individual | the Enter key.
control signal in the list on menu, click the rotary knob
the left side of the menu. or press the Key.
Activate control/marker Use the rotary knob or the | Use the cursor keys to mark | Click row.
signal line for editing cursor keys to mark the | the editable graphic area
The cursor is active for the editable graphic area, click | and press the Enter key.
selected line. rzel;nob or press the Use the cursor keys_ to mgrk
: the control/marker signal line
Use the rotary knob or the | and press the Enter key.
cursor keys to mark the
control/marker signal line,
click the rotary knob or press
the key.
Set ramp. Use the rotary knob or the Use the cursor keys to move Double click cursor; the

The ramp transition depends
on the status (high/low) of
the control/marker signal
before the ramp.

cursor keys to move the
cursor to the position where
the ramp is to be inserted.
Click the rotary knob or

press the ENTER key.

the cursor to the position
where the ramp is to be
inserted. Press the Enter
key.

cursor changes colour and
the ramp is inserted.
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Function Front panel PC keyboard Mouse
Shift ramp. Use the rotary knob or the Use the cursor keys to move | After double-clicking the

The ramp transition depends
on the status (high/low) of
the control/marker signal
before the ramp.

cursor keys to move the
cursor to the ramp position;
the cursor changes colour.

Click the rotary knob or
press the key. The
cursor again changes colour.
The ramp will now be shifted
by means of the cursor.

Click the rotary knob or
press the key. The
ramp will be set at the
current position.

the cursor to the ramp
position; the cursor changes
colour.

Press the Enter key. The
cursor again changes colour.
The ramp will now be shifted
by means of the cursor.

Press the Enter key. The
ramp will be set at the
current position.

cursor, click it once again
and, while holding down the
left-hand mouse button, drag
it The cursor changes
colour.

The ramp is set as soon as
the left-hand mouse button
is released.

Delete ramp.

The ramp transitions of the
other ramps are adapted to
the changed signal status
(high/low).

Use the rotary knob or the
cursor keys to move the
cursor to the ramp position;
the cursor changes colour.

Press the BACKSPACE] key.

The ramp will be deleted.

Use the cursor keys to move
the cursor to the ramp
position; the cursor changes
colour.

Press the Delete key. The
ramp will be deleted.

Define length of control list
(Custom Dig Mod only).

Use the rotary knob or the
cursor keys to mark the
Total List Length entry
field, click the rotary knob or

press the ENTER key.

Enter the length by means of
the numeric keys.

Click the rota knob or
press the ENTER| key. The

control list length is defined.

Use the cursor keys to mark
the Total List Length entry
field and press the Enter
key.

Enter the length by means of
the numeric keys.

Press the Enter key. The
control list length is defined.

Zoom displayed range
(Custom Dig Mod only).

Approx. 300 bits around the
current cursor position are
displayed.

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

rotary knob or press the
ENTER key.

Use the cursor keys to mark
the Zoom in button and
press the Enter key.

Enter the length by means of
the numeric keys.

Press the Enter key. The
control list length is defined.

Click the Zoom in button.

Save list. Press the [ESC| key. Press the ESC key. click the Il button in the

The list is saved menu bar.

automatically when the

menu is closed.

Create new list Mark the | Control List... Mark the | Control List... Double-click the | Control

(Custom Dig Mod only). button in the list | button in the list | List.. button in the Ilist
management submenu of | management submenu of | management submenu of
the individual menu, click the the individual menu and the individual menu.
rotary knob or press the | press the [ENTER key Double-click Create New

key

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

key.

Mark Create New List and
press the Enter key.

Enter the file name in the
File Select menu and select

List.

Enter the file name in the
File Select menu and select
the directory (see section

Enter the file name in the | the directory (see section | "File Select Menu", page
File Select menu and select | "File Select Menu", page | 3.38).
the directory (see section | 3.38).
"File Select Menu", page
3.38).
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Help system

The R&S SMU 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 SMU 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.

E# Halp - Burst Editor - GSMIEDGE
--Burst Type - GEMIEDG
- Save-Recall Slots - G
- lsary - GEMIEDGE
- Blot Level - GEMEDGE
- Slat Attenuation - GEM.
-=fultislot Configuration
- Mumber of Slots- GSM
--Extended Tail Bits - GS8 | At the top of the menu the structure of the current burst type far the selected slot is displayed
- Tail Bits - GEMEDGE | (in this example Normal (Half Rate)]. Individual fields of the burst are calour-coded:

--Diata for Data Field.of §

¢ Previous Mext

Burst Editor - GSM/EDGE

To call the burst editor, select a slot from the graphical display in the GSM/EDGE menu.

- | 1ge Stealing Flag - GE i Field | Colour
--Btealing Flag - GEMIEL . . . -

. Training Sequence TS ! Data, Fixed, Mixed, Stealln.g |wh|te
- lser TEC - GEMIEDGE |Training Seqguences: TSC, ETSE, SYNC | yellow
R TRIRINERG BTE0 | Tail, extended Tail | green
- Lsar ETSC - GEMIED

.. Training Sequence Sy | Guard, extended Guard | blue

-ser Byne - GEMIEDG
- Fixed - GEM/EDGE

- Fied Pattarn - GSME
- Mixed - GEMEDGE

#

Zoom out

Scroll | Scroll

Right | foom in

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.

Scroll

Select Previous or Next in
the help window using the
arrow keys and activate by
clicking the rotary knob or

the | ENTER | key.

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

Click Previous or Next.

Select an item in the table Activate Content window | Activate Content window | Set indicated area by
of contents using the arrow keys | using the arrow keys | moving the vertical scroll
left/right. left/right. bar.
The help page of the item is 9 ) ) 9 ) ) o
displayed. Select the desired item | Select the desired item | Click item.
using the rotary knob or the | using the arrow keys and
arrow keys up/down and activate with Enter.
activate by clicking the
rotary knob or the |ENTER
key.
Select an index term. Select Go-to-Index button | Select the Go-to-Index | Click the  Go-to-Index
. using the arrow keys and button using the arrow keys button.
gigf)lgsle%page ofthetermis | activate by clicking the | and activate with the Enter Set indicated area by
’ rotary knob or the | ENTER key. moving the vertical scroll
key. Enter the first letter of the | bar.
Enter the first letter of the | term and press the Enter | ooy torm.
term in the entry field. key.
Select the term using the | Select the term with the
rotary knob or the arrow | arrow keys and press the
keys and press the rotary | Enterkey.
knob or the | ENTER| key.
Shift the indicated area of Shift the entry focus up one | Shift the entry focus up one | Set indicated area by

the navigation window to
the left or right

level using the key.

Select Scroll Right or
Scroll Left -button using the
arrow keys and activate by
clicking the rotary knob or

the | ENTER | key.

level using the Esc key.

Select Scroll Right or
Scroll Left -button using the
arrow keys and activate with
the Enter key.

moving the horizontal scroll
bar.
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File Management

The R&S SMU uses files to save all instrument data, i.e. system and user data. The user data includes
saved instrument settings, data for the different digital standards, lists for the List mode and the user
correction as well as the waveforms for the arbitrary waveform generator.

The files are stored on the hard disk of the instrument. Drive D:\ can be used to save user-defined
data; any directory structure can be created on D:\. Some default directories are predefined, but can be
changed at any time.

The C:\ drive is a protected system drive. The files on this drive contain data that must not be changed.
Therefore, this drive 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 drive is not specified in the
file menus. It can be accessed if a protection level (see protection level, Setup menu) is revoked.

Files can be exchanged either via a memory stick or a connected network.

A memory stick is connected to the USB interface and is assigned the E:\ drive.

In the case of a connected network, all network drives that can be accessed are available (see chapter
1, section "Connecting the R&S SMU to a Network (LAN)").

The user data can be roughly divided into four data types:

® Settings

® Lists

# Complex modulation and control data

¢ Waveforms

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:

Settings, e.g. the frame setting of the GSM/EDGE standard, can be loaded and saved. In this case, the
current setting is saved to the specified file.

Save/Recall Frame._.

® 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.

I User Correction Data__.

# Complex modulation and control data can be loaded. It can be generated either externally or
internally. For internal generation, a new list must be created which will then be edited in the data
and control list editor. These functions are offered in the Data List Management window of the
individual modulation menu.

iDatafControl List Management._
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® Waveforms are generated externally (e.g. by means of the R&S WinIQSIM program that is
supplied together with the optional Baseband Generator R&S SMU-B10) and can be loaded in the
Arbitrary Waveform Generation menu.

I Load Waveform

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. For example, files with frame settings
can only be saved and loaded in the GSM/EDGE menu.

A button in the individual menu calls up the selection of the Save, Recall and File Manager functions.
If the file can only be loaded, the Select or Load and File Manager selection is available.

Select User Correction Data :
New User Correction Data

Recall 3GPP FDD Settings
Save IGPP FDD Settings
File Manager...

File Manager...

After the Save/Recall or Select/New selection, a File Select window for loading, saving or creating a
file is displayed (see the following section "File Select Menu", page 3.38).

After the File Manager selection, a menu for managing all files is displayed (see section "File
Manager", page 3.40).

All 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").

File Select Menu

The File Select menu consists of several areas.

&1 Recall 3GPP FDD Settings

& Save 3GPP FDD Settings

recent data sels recent data sets
fismufsmu_listsi3gpp Fismufsmu_listsi3gpp
. rf_smue - rf_smue =
5 base2
.. setupd - setupd uel
- setupe - setupe ue?
=--smu_lists = smu_lists
S 3upp = LI
control ‘ gmcnnnol ‘
}-dnl — i dm —
gsm gsm
listmode listmode
‘. waveforms L. waveforms
. temp [+ .. temp [+

File Name:

} File : File
Save
Manager. . SEIRET Manager...
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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.
In the File Type field, the TS file type (*.gts, *.ts, or *.trp) for DVB-H data lists can be selected.
Operation is similar to the operation of menus with several areas (see section "Selecting and Exiting a
Menu Area - Setting Parameters"”, page 3.78): 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.

In addition to the files saved by the user, some menus also offer files containing predefined contents.
These files are saved to a specific directory on system drive C.\; for this reason, this directory cannot
be chosen from the File Select menu. The following example shows the File Select menu of the
GSM/EDGE digital standard when Recall Predefined Frames is selected.

& Recall Predefined Frame

. Recall Predefined Frame :
Recall User Frame
Sawve User Frame
File Manager...

recent data sels

__Edged
EdgeAll
GsmEdge
NormalBurstl
NormalBursiAll

Select Fie
Manager...
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File Manager

The File Manager allows general file management such as copying, shifting, renaming and deleting
files as well as generating new directories. Thus, also externally created files, for example waveforms
created by using the R&S WinlQSIM program, can be saved to the R&S SMU by copying them from a
memory stick or a network to the internal hard disk.

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

Select Data List... :
Create Data List...
File Manager...

Data List. .

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. waveforms
(*.wv) 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/softkeys 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 3.18): 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.
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® 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 SMU assigns automatically

List type ‘ Contents ‘ File suffix
Instrument State
Instrument State | Instrument settings *.savrcl
User Correction
User Correction | User-defined level correction values *.uco
List Mode
List | User-defined frequency/level value pairs * Isw
Frequency Response
Correction
Frequency Response Correction | User-defined frequency response correction file * frc
Arbitrary Waveform Generator
Waveform ARB waveforms * Wy
Multi segment waveform ARB multi segment waveforms
Multi carrier waveform ARB multi carrier settings *.arb_multcarr
Configuration data Configuration file for creation of multisegment ARB | *.inf_mswv
waveforms
Waveform File Waveform File *.wav
DM
Data List Digital modulation data *.dm_iqd
*tdm
Control List Data to control digital modulation *.dm_iqc
Settings Digital modulation settings *.dm
User Standard Digital modulation user standard *.dm_stu
User Mapping Digital modulation user mapping *.vam
User Filter Digital modulation user filter *.vaf
Fading
Fading Fading data * fad
GSM/EDGE
Settings GSM/EDGE settings *.gsm
Slot User-defined slot data *.gsm_slu
Frame User-defined frame data *.gsm_fu
Higher symbol rate slot Higher symbol rate slot *.gsm_hslu
Higher symbol rate frame Higher symbol rate frame *.gsm_hfu
3GPP FDD
3GPP Settings Complete setting of the 2GPP (FDD) menu *.3g
Channel Coding DPCH Channel coding enhanced DPCH channels (downlink) *.3g_ccod_dI_s
Channel Coding DPDCH Channel coding enhanced DPDCH channels (uplink) *.3g_ccod_ul
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List type ‘ Contents ‘ File suffix
CDMA2000
CDMA2000 Settings | Complete setting of the CDMA2000 menu *.cdma2k
TD-SCDMA2000
TD-SCDMA2000 Settings Complete setting of the TD-SCDMA2000 menu * tdscdma
TD-SCDMA Test Model Test Model for TD-SCDMA2000 * tdtmd
1xEV-DO
1xEV-DO Settings | Complete setting of the 1xEV-DO menu *.evdo
IEEE 802.11 WLAN
WLAN Settings | Complete setting of the IEEE 802.11 WLAN menu *.wlan
IEEE 802.11 n WLAN
WLAN n Settings Complete setting of the IEEE 802.11n WLAN menu *.wlann
Beamforming data Beamforming data * bmf
IEEE 802.16 WiMAX
WiMAX Settings Complete setting of the IEEE 802.16 WiMAX menu *.wimax
EUTRA/LTE
EUTRA/LTE Settings Complete setting of the EUTRA/LTE menu *.eutra
IQW Data List User-defined IQ-File *iqw
GPS
GPS/A-GPS Settings Complete setting of the GPS/A-GPS menu *.gps
GPS Almanac Settings GPS Almanac Settings * txt
*.alm
*.al3
GPS Waypoints File GPS Waypoints File * txt
GPS Generated Almanac File GPS Generated Almanac File *rs_al
*.rs_yuma
GPS lonospheric File GPS lonospheric File *.rs_ion
GPS Navigation Data GPS Navigation Data *.rs_nav
GPS UTC File GPS UTC File *.rs_utc
*.rs_acq
FM-Stereo
FM-Stereo Settings Complete setting of the FM-Stereo menu * fmstereo
FM-Stereo Group Type Settings FM-Stereo Group Type Settings *fm_gt
XM-Radio
XM-Radio Settings Complete setting of the XM-Radio menu * xmradio
XM-Radio TWTA Data XM-Radio TWTA Data *.twta
DVB
DVB Settings Complete setting of the DVB menu *.dvb
DVB Transport Stream DVB Transport Stream i.gts
*:pr
DAB/T-DMB
DAB/T-DMB Settings Complete setting of the DAB/T-DMB menu *.dab
DAB ETI Files DAB ETI Files * eti
* xeti
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Manual Remote Control

The R&S SMU can be remote-controlled from an external PC. This allows convenient operation of the
vector signal generator from the desktop although the instrument is integrated in a rack somewhere
else.

Manual remote control in contrast to remote control does not use remote-control commands but
separate Windows software which is installed on the external PC. After its start, the remote control
software simulates the user interface of the R&S SMU. The instrument can thus be manually operated
from the PC as on the unit itself.

A precondition for manual remote control is a connection between signal generator and PC via a LAN
network and the installation of the software on the signal generator and on the PC.

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

After the connection is established, the current signal generator screen with the block diagram is
displayed and the R&S SMU 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. 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 with Remote Control Desktop, the device firmware of the R&S SMU is
disabled . Direct control on the R&S SMU is not possible while manual remote-control is active. The
access of an external PC is indicated by the logon screen of Windows XP Embedded which identifies
the accessing user.

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

For return to direct operation on the R&S SMU, the connection must be cut. After cutting the
connection, it is still enabled and can be established again any time. The connection is disabled only
after deactivation of the program (see Chapter 1, section "Manual Remote Control via an External
Controller")
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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) | Sets the cursor with the rotary knob.
Shift + Tab (towards the left)

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

N\

Arrow keys Moves the cursor.
W
*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.

CRLH# ELH Enters a period/decimal point.
Enters a special character.

+/- | Aea -/ (shift+) a—z Enters the sign.
Switches between upper-case and lower-case letters.

09/a..z CTRL+ 0-9/a...zCTRL 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.

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

HCOPY CTRL+Y Opens the menu for configuring and starting a
hardcopy.

HELP F1 Opens/closes context-sensitive help.

HIDE CTRL+ H Minimizes the active menu. Pressing the respective
button in the Winbar opens the menu again.

INFO CTRL + | Opens/closes the info window

INSERT Ins Activates the insert mode.

k/m / pyv ALT + F11 Selects the units Kilo/Milli and pV for RF levels.

LEVEL CTRL+L Activates the level entry.
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Front-panel key Key of PC keyboard Function

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

M/py/ 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.

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.

RECALCULATE CTRL+C Starts recalculation of the signal.

RF ON/OFF CTRL+R Switches the RF output signal on/off. RF OFF is

indicated in the status line. Both RF output signals are
always deactivated in the case of two-path instruments.

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 Displays the Winbar in the foreground/background.

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

Freq I Diagram

Level Menu

File Rearr.

RF OnjOff winBbar

Mod OnjOff Help

Preset

Local

Setup
Hardcopy

Info
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In addition, the Windows XP operating system provides a keyboard emulation that can be used for
system settings if no external keyboard but a mouse is available. It is called in the START - Programs
- Accessories - Accessibility menu, selection On-Screen Keyboard.

B8 On-Screen Keyboard
File Keyboard Settings. Help

ing | hm} puptiil$ /
del | end pd
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4 Instrument Functions

Overview of Instrument Functions

This chapter explains the functions of the vector 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 softkey menus and
not by means of function block menus. One exception is, for example, the signal graphics which are
called up in the Graphics block.

The signal generation functions are then described, beginning with the RF section functions which
affect the RF signal and the analog modulations and which are compiled in the RF/A Mod block of the
block diagram.

This is followed by an explanation of all functions which are in the signal flow prior to being fed into the
RF block and which do not affect the internal generation of a baseband signal - I/Q modulation, noise
generation and impairment of the digital signal, fading and the input of external baseband signals.
These functions are accessed by means of the function blocks Baseband Input, Fading, I/Q Mod and
AWGN/IMP.

The remaining (and largest) part of the chapter describes the functions used for the internal generation
of the signals in the baseband (these functions are provided in the Baseband block).

The general instrument settings include various functions, such as:

e Setting a defined basic setup using the key
(section "Default Instrument Settings - Preset Key" on page 4.4")

e Switching from remote control to manual control using the key
(section "Switching to Manual Control - Local Key" on page 4.28")

e 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 4.6)

e Generating a hardcopy of the display using the key
(section "Generating a Hardcopy of Display - Hcopy Key", page 4.28)

e Calling up the online help using the key
(section "Help System - Help Key", page 4.29)

¢ Querying messages using the key
(section "Messages - Info Key", page 4.28)

e Loading and storing complete instrument settings in the File menu
(section "Storing and Loading Instrument Data - File Key", page 4.37)

e Calling up the baseband signal graphics in the Graphics function block
(section "Graphical Display - Graphics", page 4.37)
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The integrated bit error rate and block error tester is configured and activated in the BERT function
block:

e Bit error rate and block error measurement
(section 'Bit and Block Error Rate Measurements - BERT Block" on page 4.49'

The RF signal is configured and the analog modulations activated in the RF/A Mod function block:

e CW mode
(section "Overview of RF Signal and Analog Modulation", page 4.72)

List mode
(section "List Mode - List", page 4.706)

Sweep mode
(section "Sweep Mode", page 4.116)

Analog modulations
(section "Analog Modulations", page 4.733)

In the I/Q-Mod function block, I/Q modulation is possible with external analog signals and internally
generated baseband signals.

Noise can be added to the baseband signal and the baseband signal can be impaired or faded before
input into the 1/Q modulator. It is therefore possible to output a baseband signal with impairments via
the 1/Q-OUT outputs (Impairment/AWGN function block). Impairment is also possible during 1/Q
modulation (I/Q Mod function block).

I/Q modulator
(section "1/Q Modulator - I/Q MOD Function Block", page 4.151)

Impairing the signal prior to input into the I/Q modulator
(section "Introduction - Impairments”, page 4.161)

Adding noise
(section "Introduction - AWGN", page 4.170)

Fading the signal
(section "Fading Simulation - Fader Block")

The baseband signal is available at the 1/0 outputs.

e Output of the baseband signal
(section "Output of the Baseband Signal - I/Q Out", page 4.179)

The R&S Vector Signal Generator offers various possibilities for generating digital modulation signals in
compliance with the definitions of digital standards or with characteristics which can to a large extent be
freely defined. The range of software options for this is being extended continuously. In addition,
external baseband signals can be fed into the baseband path.

e Baseband signals - Introduction
(section "Baseband Signal - Baseband, page 4.93)

External Baseband signals
(section 'External Baseband Signals - Baseband Input) on page 4.93

Digital modulation
(section "Digital Modulation - Custom Digital Modulation", page 4.105)

Arbitrary waveform generator ARB
(section "Arbitrary Waveform Generator ARB", page 4.129)

Multi Carrier CW signals
(section "Multi Carrier Continuous Wave")
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Digital standard GSM/EDGE
(section "Digital Standard GSM/EDGE")

Digital standard 3GPP FDD (WCDMA)
(section "Digital Standard 3GPP FDD (WCDMA))

¢ Digital standard CDMA2000°
(section "Digital Standard CDMA2000")

¢ Digital standard TD-SCDMA
(section "Digital Standard TD-SCDMA")

o Digital standard 1xEV-DO
(section "Digital Standard 1xEV-DO")

e Digital standard IEEE 802.11 (a/b/g) (WLAN)
(section "Digital StandardIEEE 802.11 (a/b/g) (WLAN)")

e Digital standard IEEE 802.11n (WLAN-N)
(section "Digital Standard IEEE 802.-11n (WLAN-N)")

e Digital standard IEEE 802.16 (WiMAX)
(section "Digital Standard IEEE 802.16 (WiMAX)")

e Digital Standard EUTRA
(section “Digital Standard EUTRA”)

o Digital standard GPS/A-GPS
(section "Digital Standard GPS")

¢ Digital Standard XM Radio
(section “Digital Standard XM Radio”)

e Digital Standard FM Stereo
(section “Digital Standard FM Stereo”)

¢ Digital Standard DVB-H
(section “Digital Standard DVB-H")

¢ Digital Standard DAB / T-DMB
(section “Digital Standard DVB / T-DMB”)
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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 keys. This
does not apply to the graphical representation of output signals which is activated in the Graphics
function block, or settings which can additionally be called up in the menus of the function blocks, e.g.
input configuration which is possible in the Setup menu and in almost every menu of the Baseband
function block.

The general instrument settings therefore affect various functions, such as storing instrument settings or
setting the IEC/IEEE-bus 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 Vector Signal Generator (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.

Remote-control command:
*RST

Note:
In remote control it is possible to preset the settings of the two instrument path separately (see
chapter 6, section 'Preset Commands’).
Resetting the instrument to the factory state is possible in the Factory Preset - Setup Settings menu
of the menu.

In addition, only those settings associated with the menu can be reset directly in the individual menus,
e.g. all digital modulation settings in the Custom Digital Mod menu. These settings are identical to
those which are called up using the key.

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 on.

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 preset tables of the individual menus and the information
accompanying the IEC/IEEE-bus commands.

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

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)
- Password and settings protected by passwords (Setup menu)
- Start/Stop Gui Update (Setup menu)
- Display and keyboard settings (Setup menu).
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General Configuration of Instrument - Setup Key

The key opens the System menu used to set general instrument parameters and the
Environment menu used to configure the instrument interfaces.

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

- The Reference Oscillator submenu can also be called up in the RF / A Mod block and is therefore
described in the section on this block (see section "RF Reference Frequency - Reference
Oscillator", page 4.82).

- 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 4.31).

- The Global Trigger/Clock/ External Inputs submenu (see section "Global Trigger/Clock/External
Input Settings - Setup-Environment", page 4.16) is also available in all modulation menus of the
Baseband function block where it can be called up with the Global Trigger/Clock Settings button
in the trigger/marker and clock submenus.

E| Setup

-- System -
Reference Oscillator...
Internal Adjustments...
Hardware Config...
Start/Stop Gui Update...
Software/Options...

| »

Internal Adjustments - Setup-System

The R&S Vector 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.

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

In the case of two-path instruments, adjustment can be performed separately for the two paths.

The Internal Adjustments menu is opened up using the [SETUP]| or [MENU]| key under System. The
adjustments offered also depend on the installed options, e.g. FM Modulator.
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& Internal Adjustments E“E|@

I Adjust Al I

High Accuracy Level Adjustment [ On

Path IA 'l

Adjust Synthesis / FM / ®M |

Lewvel

Adjust Level |

Use ext. Level Correction Data [v On

Adjust 'Q Modulator
... Current Frequency |

... Full Range |

Adjust BB Input |

Adjust All - Setup Internal  Starts all internal adjustments for which no external measuring
Adjustments equipment is needed. The adjustments with external measuring
equipment are described in the Service Manual (supplied).

With two-path instruments, adjustment is performed for both paths.

Remote-control command:

CAL:ALL?
High Accuracy Level Enables/disables level adjustment with high accuracy.
Adjustment - Setup Internal .
Adjustments Remote-control command:

CAL:LEV:HACC ON
Path - Setup Internal Selects the path for which the following adjustments are to be
Adjustments performed.

Remote-control command: n.a.
(With remote control, the path is selected using the numerical suffix
under CALibrate.)

Adjust Synthesis - Setup Performs all adjustments which affect the frequency of the selected
Internal Adjustments path.

This includes adjustment of option R&S SMU B20/B22, FM/PhiM
Modulator / and Low Phase Noise.

Remote-control command:
CAL1:FREQ:MEAS?

Adjust Level - Setup Performs all adjustments which affect the level of the selected path.

Internal Adjustments Remote-control command:

CAL:LEV:MEAS?
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Use ext. Level Correction
Data - Setup Internal
Adjustments

Adjust I/Q Modulator
Current Frequency - Setup
Internal Adjustments

Adjust 1/Q Modulator Full
Range- Setup Internal
Adjustments

Adjust Baseband Input-
Setup Internal Adjustments

1007.9845.32

Switch on or off use of external level correction data for the selected
path (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

Starts the adjustment for the I/Q modulator for the currently set
frequency, 1/Q swap, and baseband gain. The I/Q modulator is
adjusted with respect to carrier leakage, 1/Q imbalance and
quadrature.

Adjustment for only the set frequency is considerably faster than
adjustment across the entire frequency range. This is possible with ...
Full Range.

Remote-control command:
CAL1:IQM:LOC

Starts the adjustment for the 1/Q modulator for the entire frequency
range. The 1/Q modulator is adjusted with respect to carrier leakage,
I/Q imbalance and quadrature.

Remote-control command:
CAL1:IQM:FULL?

Starts the adjustment for the baseband input. The 1/Q input is adjusted
with respect to DC offset and gain.

Remote-control command:
CAL:BBIN: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.

B Har dware Config EJ|E|E|
Counter -
Operation Time ( h 588
Power On Count 314

Common Assembly

Assembly Part Number | Serial Number | Revision | Slot ﬂ

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

Remote-control command:
DIAG:INFO:0TIM?
Response: "100023"

DIAG: INFO:POC?
Response: "123"

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

Path Shows the path to which the assembly belongs

Assembly Assembly name

Part Number Part Number of assembly

Serial Number Serial Number of assembly

Revision Revision state of assembly

At slot Indicates whether the assembly is connected to the serial bus or PCI bus

Remote-control command:
DIAG:BGIN? " MBRD'

Response:
"MBRD 1141.3501.02 1.5.3 100023"
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Gui Update... - Setup/System

The Start/Stop Gui Update menu... provides the possibility to switch off update of the displayed
parameters in order to increase speed for certain settings.

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

& Start / Stop Gui Update

Gui Update is _

Please, be aware:
If "Gui Update is OFF", the values of displayed parameters could differ from their internal, used values.
This made is mainly provided to support unjittered signal outpa, f.e. in fast sweep or list mode.

If remote state is active, the <Local> Key or <Goto Local> command changes the value of "Gui Update is” to ON.

Remote-control command:
SYST:DISP:UPD OFF

Software / Options... - Setup/System

The Software / Options... 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 keycode. The activation code is
supplied with the software option. How to install options is described in Chapter 4 of the Service
Manual (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.

Remote-control commands:
*OPT?

Response:

"SMU-B106/B116, SMU-B203, SMU-B10, SMU-B10, SMU-B13, SMU-B13, ...."
*IDN?

Response:

"Rohde&Schwarz, SMU200A,1141.2005k02/123456,1.00.0.0 (Release)"
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The Firmware section of the menu shows the firmware version and the version of the software
platform.

&5 Software J Options f_||§|g|
Firmware =
| Package Version
ISMU Base Soflware 01.05.14.00 {Release) (D1/15/2004; 10:18:23)
R&S Software Platform 1.40.5.1 {Release)

B Software £ Options

Firmware
I Package Version
I SMJ100A Base Software 02.04.303.16 heta {Debug) (2007-10-30; 00:53:38)
I R&S COMPASS 2.1.57.0 {Debug)
I Bios Version {unknown)

The tables in the sections Hardware, Software and WinlQSIM list the installed hardware and software
options.

Option Short name of option
Designation Name of Option
Licenses Number of licenses

The license for the software options are "floating licenses". This means that in the case of two-
path instruments just one license is required to use the option for either of the two paths.
However, two licenses must be purchased to use an option on both paths simultaneously.

Expiration Date 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.

&5 Install SW-Option =13

Option Key Im

Only if the R&S Vector 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).
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Update - Setup-System

After a firmware update it is occasionally required to also update the PCI-FPGA. This is enabled 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.
I

NOTICE 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 I

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.

B Test Point =3
Path [a |
Select Test Point DIAG_IQOP3_LCM_CAL_I
Yoltage 000000
State Test Point - Setup Activates the measurement of the voltage at the selected test point.

Remote-control command:
DIAG1:MEAS:POIN? 'DIAG IQOP3 LCM CAL I'

Response: 2

Path Test Point - Setup Selects the path along which the test point is measured. Selection is
only possible with two-path instruments.

Remote-control command: n.a.
(The path is selected using the suffix under DIAGnostic)

Select Test Point - Setup Calls the submenu for selecting the test point. The currently selected
test point is shown next to the button.
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& Select Test Point [Z||i|rg|
recent data sets
DIAG_1QOP3 _LCM_CAL |

selected list:
DIAG_IQOP3_LCM_CAL I
DIAG_IQOP3_LCM_I
DIAG_IQOP3_LCM_I_N
DIAG_IQOP3_LCMW_IX
DIAG_IQOP3_LCM_INX

DIAG_IQOP3_LCM_GAIN_IA_N
DIAG_IQOP3_LCM_GAIN_IB_N
DIAG_IQOP3_LCM_GND_I
DIAG CAL_Q
DA 8]

Select

Remote-control commands:

DIAG1:POIN:CAT? (Command lists all test points)
DIAGL:MEAS:POIN? 'DIAG IQOP3 LCM CAL I'

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

1QOP3_LCM
QOP ol

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

Remote-control command:
DIAG1:MEAS:POIN? 'DIAG IQOP3 LCM CAL I'

Response: 2

1007.9845.32 4.13 E-11



General Configuration of Instrument - Setup Key R&S SMU200A

Selftest - Setup-Test

A selftest is provided for service purposes. The selftest is a protected test procedure, which can be
accessed if protection level 1 is disabled. The protection dialog is called in the Setup menu (see
Protection - Setup-Protection, on page 4.24).

B Selftest

I Ezecute Fader Selftest I

Execute Basebani Connection Selftest |

Execute BBIN Selftest |

External LVDS Test

BBOUT: LY¥DS Rate | 1I]l]| MHz vl Tx Test | I BBIN: Get Rx Bit Error |

Execute Fader Selftest - Performs a selftest on the fading simulator and the hardware options
Setup System Selftest of the fading simulator extension.The result (succeeded or failed) is
displayed in the status field next to the Fader Selftest button.

Remote-control command:
TEST:FADer?

Response: Succeeded, Failed

Execute Baseband Performs a connection test on each of the internal digital baseband

Connection Selftest - Setup links. This implies all installed options as baseband inputs,

System Selftest motherboard, universal coding generators, fading simulators, and
baseband outputs.The result (succeeded or failed) is displayed in the
status field next to the Execute Baseband Connection Selftest
button.

Remote-control command:
TEST:BB:CONNection?

Response: Succeeded, Failed

Execute BBIN A/B Selftest - P erforms a selftest on the baseband input hardware options. Several
Setup System Selftest analog diagnostics points are checked to verify the correct function of
the module.The result (succeeded or failed) is displayed in the status
field next to the Execute BBIN: x Selftest button.
Remote-control command:
TEST:BBIN?
Response: “Succeeded”, “Failed”

BBOUT LVDS Rate - Setup Sets the interface speed.

System Selftest The External LVDS Test is used to check the correct data

transmission of the digital baseband outputs (BBOUT) and the correct
data reception of the digital baseband inputs (BBIN).
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Tx Test - Setup System
Selftest

BBIN Get Rx Bit Error -
Setup System Selftest

An external cable connection is needed to perform this test

successfully. An output must be connected to an input with the digital
I/Q cable. Always an input/output pair is tested together. The input and

the output can be on the same instrument, or alternatively on two
different instruments. Given an arbitrary cable connection, the

appropriate Tx test can be activated with different interface speeds

(LVDS rate).

On the connected input, this test sequence is received and can be
compared with the expected test signal.

Remote-control command:
TEST:BBOut : LRATe 90MHZ

Activates the transmission of a known pseudo-random sequence
(On).

Remote-control command:
TEST:BBOut:TTESt:STATe ON | OFF

Performs a bit error rate test of the received test signal. The result
(succeeded or failed is displayed in the status field next to the
BBIN: GET Rx Bit Error button.

Remote-control command:
TEST:BBIN:RBERror?

Check Front Panel - Setup-Test

The Check Front Panel menu.. is used to check whether the front panel keys are functioning 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.

Preset Freq Level File Diagram Menu
Local RF Oio |Mod Ofo| Recalc. ESC | Toggle
Setup
dardcop T 8 Gin
Info 4 H Mip Roll L. | Roll r. |
Help 1 2 kim
0 =1 up
Insert Backsp.| Enter Left Down Right |
Close
Hide
Rearr.
wWinBar
Soft1 | Soft2 | Soft3 | Soft4 | Soft5 | Sont6 | Son7 | sons |
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Global Trigger/Clock/External Input Settings - Setup-Environment

The Global Trigger/Clock/External Inputs menu can be opened using the [SETUP]| or [MENU]| key under
the Environment menu as well as in all clock and trigger menus of the Baseband function block.

This menu is used to determine the physical characteristics of the input connectors for trigger, clock and
control signals of the baseband and RF section. The user inputs/outputs (BNC connector and pins of
the AUX I/0O connector) are assigned in the menu User Marker AUX 1/O (see User Marker / AUX I/O -
Setup-Environment-Global...Settings, on page 4.19).

A common trigger threshold and input impedance is effective for all trigger and control signal inputs
(Path A and Path B). The settings influence the digital modulations, the generation of waveforms or
multi carrier signals, and all digital standards. Irrespective of this, a common threshold and input
impedance is effective for the serial and parallel data input (Path A only). These data sources are
available for digital modulation (Custom Digital Modulation).

The instrument trigger setting influences all sweeps and is effective in the List mode (Instrument
Trigger, Path A and Path B).

& Global Trigger/Clock/External Inputs g|§|@

IThreshuId Data Input (Ser/Par) I 1.00 IV v|I
Threshold Trigger/Control Input Wﬂ
Impedance Data Input (Ser/Par) IW,
Impedance Trigger/Control Input IW,
Baseband Trigger Input Slope IWL,
Instrument Trigger Input Slope Im
Clock Input Slope Im

Clock Output (BNC Rear Panel)

Clock Source I Baseband A 'I
Clock Mode ISymhnI vl

Threshold Data Input - Sets the high/low threshold in volts for the serial and parallel data
Global Settings input.

The serial data is input at the DATA connector on the front of the
instrument. The parallel data is input via the AUX I/O interface at the
rear of the instrument (DATA pins).

Remote-control command:
SOUR:INP:DATA:THR 1.0

Threshold Trigger/Control  Sets the high/low threshold in volts for the trigger and control signal
Input - Global Settings inputs of the baseband section.

The setting affects the TRIGGER 1 and 2 inputs (BNC connectors at
the front and rear of the instrument) and the CW, BURST and
LEV_ATT inputs (AUX I/O interface at the rear of the instrument).

Remote-control command:
SOUR:INP:TRIG:LEV 1.0
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Impedance Data Input -
Global Settings

Impedance Trigger/Control
Input - Global Settings

Baseband Trigger Input
Slope - Global Settings

Instrument Trigger Input
Slope - Global Settings

Clock Input Slope - Global
Settings

Selects the input impedance for the serial and parallel data inputs.
50 Ohm/GND should be selected for high clock rates.

The serial data is input at the DATA connector on the front of the
instrument. The parallel data is input via the AUX I/O interface at the
rear of the instrument (DATA pins).

Remote-control command:
SOUR:INP:DATA:IMP G50

Selects the input impedance for the external trigger and control signal
inputs. 50 Ohm/GND should be selected for high clock rates.

The setting affects the TRIGGER 1 and 2 inputs (BNC connectors at
the front and rear of the instrument) and the CW, BURST and
LEV_ATT inputs (AUX I/O interface at the rear of the instrument).

Remote-control command:
SOUR:INP:TRIG:IMP G1K

Selects the polarity of the active slope of an externally applied trigger
signal at the BNC connector TRIGGER 1/2.

Remote-control command:
SOUR:INP:TRIG:BBAN:SLOP POS

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 for Path A and the INST TRIG B input of the AUX I/O
interface at the rear of the instrument for Path B).

Remote-control command:
SOUR:INP:TRIG:SLOP POS

Sets the polarity of the active slope of an externally applied bit clock
pulse or symbol clock pulse.

This setting affects the CLOCK input (BNC connector at the front of
the instrument). An external clock signal can only be supplied for Path
A.

Remote-control command:
CLOC:INP:SLOP POS

The polarity of the clock output at the rear panel is set and the path selected in the Clock Output (BNC

Rear Panel) section.

Clock Output Source -
Global Settings

Clock Output Mode -
Global Settings

1007.9845.32

Indicates the path for which the clock signal at the CLOCK OUT
connector is to be output (always Path A).

This setting is only possible for two-path instruments.

Remote-control command:
CLOC:0UTP:SOUR?

Response: A

Sets the output of bit or symbol clock pulses at the CLOCK OUT
connector at the rear panel.

Remote-control command:
CLOC:0UTP:MODE SYMB

417
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Display/Keyboard Settings - Setup-Environment

In the Display/Keyboard Settings menu the power-save mode and external keyboard settings are
made. It is opened using the [SETUP| or [MENU| key under Environment.

E=|Display/Keyboard Settings E|§|@
Display Settings

IScreen Saver v Active I
Waittime | 13| Min ~|
Keyhboard Settings
Layout | English (UK) |

Screen Saver Active - Activates/deactivates the screen-save mode of the display.

Setup With the screen-save mode activated the display including backlight is
completely switched off after the elapse of the Wait Time 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.

Remote-control command :
DISP:PSAV ON
Wait Time - Setup 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.
Remote-control command:
DISP:PSAV:HOLD 10
Layout - Setup Selects the keyboard layout for the selected keyboard language.

The assignment of some keys depends on the selected layout and
language.

Remote-control command:
KBO:LAY US
KBO:LANG US
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User Marker / AUX I/O - Setup-Environment-Global...Settings

The R&S Vector Signal Generator provides four USER interfaces which can be freely assigned a
selection of signals and which can be configured as both inputs and outputs.

The following signals can be applied at the connector:

- Marker 4 (output Path A or B): A broad selection of suitable marker signals is offered in the marker
menus of the Baseband function. In addition, they can be freely configured in the Control List Editor
(Custom Dig Mod) and Slot Marker Editor (GSM/EDGE). The selected markers are activated when
switching on the Baseband function. When using markers defined in a control list (Marker = CList)
the related control list must be loaded in addition (Custom Dig Mod).

- CW Mode Out (output Path A or B): This signal marks the CW mode in which digital modulation
(Custom Dig Mod) is deactivated and the RF signal is output in unmodulated form. The CW signal
is defined in a control list and activated by loading the control list and setting the Modulation& CW
Switching State to On in the More sub menu.

With standards where it is possible to change between various modulation modes, the signal
indicates the active modulation mode (standard GSM: signal high (1) = modulation mode GMSK
and signal low (0) = modulation mode 8PSK EDGE). In this cases, the signal is generated
automatically when the standard is switched on.

- No Signal (Blank) Marker (output Path A or B): This signal marks the blank time in the List mode.
The signal is generated automatically when the list mode is switched on.

- HOP (output Path A or B): This signal marks the hop trigger for frequency hopping in the List mode
for Custom Digital Mod. The hop signal is defined in a control list and activated by loading the
control list in the Custom Dig Mod menu.

- Trigger (output Path A or B): This signal marks the trigger event caused by the selected trigger
signal (internally or externally) of Path A or B. The trigger is defined in the respective trigger
submenu of the Baseband block menus.

Additional signals for Path B are available in the case of two-path instruments. The corresponding
signals for Path A are applied at the pins of the AUX I/O interface and at the BNC connector CLOCK.

- Clock Out (output Path B; bit or symbol clock pulse): This signal corresponds to the clock signal for
digital modulations. The signal is generated automatically when the standard is switched on.

- LEV ATT (input/output Path B): With active envelope curve control, this signal determines whether
or not the signal level is attenuated. With external envelope curve control, the interface is input,
otherwise output. The envelope curve control is activated in the Power Ramp Control submenu in
the Custom Digital Modulation menu. The internal LEV ATT control signal is defined in a control
list which must be loaded in the main menu.

- BURST (input/output Path B): This signal corresponds to the control signal for envelope curve
control. With external envelope curve control, the interface is input, otherwise output. The envelope
curve control is activated in the Power Ramp Control submenu in the Custom Digital Modulation
menu. The internal BURST control signal is defined in a control list which must be loaded in the
main menu.

The User Marker - AUX I/O menu can be opened using the key under Environment - Global
Trigger/Clock/External Inputs or in the Global Trigger/Clock/External Inputs submenu of the
Trigger menu, e.g. from the GSM/EDGE menu in the Baseband A/B function block.

The signals are assigned to the USER interfaces in the Mapping Configuration section.The pin
assignment of the AUX I/O connector is also displayed. An adapter between the AUX I/O interface and
coaxial BNC connections is available as an accessory (accessories for R&S SMU-Z5, see data sheet).
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The polarity of the blank marker is selected in the No Signal (Blank) Marker section.

ES User Marker / AUX I/0 =l

Mapping Configuration

Ihlap Qutput Connector User 1 (BNC) To Marker 4 A -

AUX 10 Connector: SMU Rear Panel

1- - — G

- Not Used

: 5YMB CLCK

:BIT CLK
46: EXT TUNE
45: BURST

44: Not Used 29-38: PARDATA 0-9

Map Output Connector User 2 (AUX If0) To | CW Mode Output A -
Map Output Connector User 3 (AUX IFO) To | Mo Signal {Blank) A ﬂ

Map Output Connector User 4 (AUX I/0) To | Hop Output A -]

Mo Signal {Blank) Marker

Polarity | Positive R4
AUX I/O Connector An illustration of the AUX /O interface is shown. The pins are color-
Mapping - AUX I/O coded. The inputs are indicated by a "depressed"” pin =1, outputs by

Configuration

1007.9845.32

a non-depressed pin i1,

The assignment is shown in tabular form underneath the interface.
The colors indicate the signal type. A distinction is made between
control signals (yellow), marker signals (green), data (orange), freely
selectable signals at the user pins (blue), ground (gray), and unused
pins (black).

If no path letter is specified, the pin is assigned to the signals of Path
A. Pins with signals from Path B are indicated by a "B" to the right of
the signal name. This does not apply to the EXT TUNE input via which
the signal for external impairment of the reference frequency is
supplied; this impairment signal applies to both paths.
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User Connector Signal -
AUX I/O Configuration

1007.9845.32

Connection

Description

1..25-1
26 -LEV ATT

27 - CW MODE

28 -INSTTRIG B

29 - PARDATAO

38 - PARDATA9

39-USER 3

40 - USER 4

41 - MARKER 3
42 - MARKER 2 B
43 - MARKER 3 B

44 - not used
45 - BURST

46 - EXT TUNE
47 - BITCLK

48 - USER 2

49 - SYMBCLK

50 - not used

Ground

Signal input/output for controlling the level attenuation (Path A
only). With external envelope curve control (Custom Digital
Modulation only), the pin is the input for the control signal
LEV_ATT. With internal envelope curve control, the control
signal LEV_ATT is output for Path A.
With two-path instruments, the signal for Path B can be applied
to one of the user interfaces.

Signal input for controlling the switchover between the
modulated and unmodulated RF signal with activated external
modulation/CW switching in the Custom Digital Modulation
menu (CW control signal, Path A and/or Path B).

Signal output for the CW control signal with internal source
selected. This signal marks the CW mode in which digital
modulation is deactivated and the RF signal is output in
unmodulated form. In the case of digital standards with
selectable modulation mode, the signal indicates the active
modulation mode (GSM: (G)MSK = high, 8PSK EDGE = low)

Input for external triggering of the analog modulations, sweeps
and List mode. HOP input for controlling the frequency hopping
mode with external source in List mode (Path B).
The instrument trigger input for Path A is input via the DIGITAL
1/0 interface.

Parallel data input/output 0...D with 10-bit word width for digital
modulation. If the data source "external parallel" is selected,
these pins are the data inputs. If a different data source is
selected, the data is output here (Custom Digital Modulation,
Path A).

USER input/output which can be configured for various
purposes (see above).

USER input/output which can be configured for various
purposes (see above).

Output for the freely programmable marker signal 3 of Path A.
The output is permanently assigned.

Output for the freely programmable marker signal 2 of Path B.

Output for the freely programmable marker signal 3 of Path B.
The output is permanently assigned.

Pin is not used.

Signal input/output for controlling the burst ramp, Path A.
With external envelope curve control (Custom Digital
Modulation only), the pin is the input for the control signal
BURST_RAMP. With internal envelope curve control, the
control signal BURST_RAMP is output for Path A.
With two-path instruments, the signal for Path B can be applied
to one of the user interfaces.

Tuning input for the internal reference frequency.
Output Bit clock for internal mode (Path A only).

USER input/output which can be configured for various
purposes (see above).

Symbol clock output for internal mode (Path A only).
With two-path instruments, the signal for Path B can be applied
to one of the user interfaces.

Pin is not used.

Selects the signal for USER interface 1 (BNC), 2, 3 or 4 (AUX 1/O).
The signals which are available for selection are given above.

Remote-control command:
OUTP:USER2 :SOUR AMAR
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The polarity of the No Signal (Blank) Marker is set in the No Signal (Blank) Marker section.

Polarity - No Signal Marker Selects the polarity of the No Signal Marker. If Positive is selected,
- AUX I/O Configuration the signal is high (2.5 V) when the marker is active; if Negative is
selected, the signal is low (0 V).

Remote-control command:
OUTP:BLAN:POL POS

GPIB/Ethernet - Setup-Remote

The Remote Channel Settings menu provides access to the GPIB and Ethernet settings. The Remote
Channel Settings menu is opened using the [SETUP] or [MENU| key under Remote.

& Remote Channel Settings E|§|@
GPIB Settings
GPIB channel address I 28

Visa Resource Strings

TCPIPI TCPIP::10.113.10.39::INSTR

GPIB channel address - Sets the IEC/IEEE-bus address of the instrument.
Remote Channel Settings

Remote-control command:
SYST:COMM:GPIB:ADDR 28

TCPIP (Visa Resource Indicates the visa resource string. This string is used for remote
String) - Remote Channel control of the instrument.
Settings Remote-control command:
SYST:COMM:NET :RES?
Response: TCPIP:192.1.2.3:INSTR
Local - Remote Channel Switches the instrument to operate in local control mode.

Settings Switching from remote to local control mode can be also done with

one of the following actions:

— manually with the key on the front panel

— with the interface command &GTL via the remote-control interface
— with the key combination CTRL + Q

Remote-control command: n.a.
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LXI Status - Setup-Remote

The LXI - LAN eXtensions for Instruments - Status... menu displays the settings and status of the
LAN and allows to reset the LAN connection.

For more information about LXI, see chapter 5, section "LX/ - LAN eXtensions for Instruments".

B LXI - LAN eXtensions for Instruments - Status @|E|

LAN Status: &% ‘/ I
Hostname | mubli0h9e
MAC Address | 0014 22 26 76 1D
IP Address | 010.113.010.163
LAH Reset
LAN Status The LED indicates the LXI status.
The LAN Status is also indicated with the LED LAN Status on the
front panel of the instrument.
Remote-control command : n.a.
green normal operation
green (flashing) device identification
red LAN fault
LAN Reset Initiates the network configuration reset mechanism for the instrument

and resets the hostname, MAC address, and IP address.

According to the LXI standard, an LAN Reset must place the following
network settings to a default state:

Parameter Value

TCP/IP Mode DHCP + Auto IP Address
Dynamic DNS Enabled

ICMP Ping Enabled

Password for LAN configuration LxiWebIfc
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The LAN Reset for the R&S Signal Generator also resets the following

arameters:

Parameter Value

Hostname <Instrument-specific host name>
Description Vector Signal Generator
Negotiation Auto Detect

VXI-11 Discovery Enabled

The LAN settings are configured using the instrument's LXI Browser
Interface described in chapter 5, section "LXI - LAN eXtensions for
Instruments”.

To open the Instrument Home Page (welcome page), type the
instrument's computer name (host name) or IP address in the address
field of the browser on your PC, e.g. http://10.113.10.163 .

Note:
Do not add the missing zeros in the IP address, while opening the
Instrument Home Page.

Remote-control command: n.a.

Protection - Setup-Protection

The Protection menu provides access to the unlocking of protected service functions (authorized
personnel of R&S Service Departments only). To unlock the lock-out, the correct password has to be
entered. After the instrument has been switched on, the lock-out 2 to 5 is automatically activated.

Protection Level 1 can be activated to lock-out internal adjustment. The password is 123456.

& Protection

on IPasswurd Iil
On Password Im
On Password Im
Password Im
Password Im

<l

Protection Level 1

<1

Protection Level 2

<1

Protection Level 3

=]
2
=l

Protection Level 4

=]
2
=l

Protection Level 4

Remote-control command:
SYST:PROT1:STAT ON
SYST:PROT1:STAT OFF, 123456
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Security - Setup -Protection

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.

B Security

Change Security Password

IOId Password |

New Password |

Confirm Password I

Change Password |

Security Settings
USB Device

Lan Connections

IEnahIe 'I
IEnahIe vl

Security Password I

Accept |

Old Password - Setup

New Password - Setup

Confirm Password - Setup

Change Password - Setup

USB Device - Setup

1007.9845.32

Enters the currently used password. The default password is
"123456".

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.

Changes the password accordingly.
Remote-control command: n.a.

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.
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LAN Connection - Setup 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 - Setup Enters the security password that is required to enable or to disable
the LAN or USB interface. Default is '123456'".

All settings are only accepted after the Accept button is pressed.

Remote-control commands: n.a.

Accept - Setup Accepts a new entry or selection and changes the settings
accordingly.

Remote-control command: n.a.

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 4.31).

Factory Preset - Setup-Setting

The Factory Preset submenu provides a function to reset the instrument's settings to their factory
state. This function is activated by pressing the Execute Factory Preset button.

Note:
Since Factory Preset resets the Remote Channel and network settings to the default values,
executing Factory Preset via remote control terminates the connection to the instrument, if these
settings had been configured to values different to the default ones!

The Factory Preset function resets nearly all instrument settings. In addition to the regular preset by
means of the key, a Factory Preset resets also the following values:

- Reference frequency settings (Ref Oscillator menu)

- Power on settings (Level/EMF menu)

- Network settings including hostname (Setup menu)

- Remote Channel settings including IEC/IEEE-bus address and emulation (Setup menu)
- Start/Stop Gui Update (Setup menu)

- Display and keyboard settings (Setup menu).
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To maintain security, password settings and all settings protected by these passwords like disabled
USB and LAN connections are not changed.

Not affected by the Factory Preset are also user data, lists or instrument settings files, created for
example by means of the Save/Recall function.

& Factory Preset E|§|@

l Execute Factory Preset | I

Remote-control command:
SYST:FPR

Help - Setup-Help

The Help submenu offers comprehensive online help for the R&S Vector 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 4.29).
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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.

Frea® | 1.000 000 000 00 [o+= ~| per B | -30.00
| A ALC-Auto | B: ALC-Auto

on =
|

Set to Default

Save/Recall User... | |

Data Source
Data Source |PRBS J ‘

The status message additionally indicates whether the key is disabled or enabled (see also
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 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 command
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).

Generating a Hardcopy of Display - Hcopy Key

The key is without function for the Vector Signal Generator.

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".
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Help System - Help Key

The key opens a browser window containing a context-sensitive description of the highlighted
parameter.

& Help - Burst Editor - GSM/EDGE EEo&X

Eontents Previous Mext

- Burst Type - GSMIED(;J
--Gave-Recall Slots - G
- Llger - GSMEDGE
- Blot Level - GEWMEDGE -
siorarenvanon - oo | BUTST Editor - GSM/EDGE
--Multislot Configuration
- Mumber of Slots- G5
--Extended Tail Bits -GS} | At the top of the menu the structure of the current burst type far the selected slot is displayed

- Tail Bits - GSMEDGE [J | (in this example Mormal (Half Rate)). Indiwvidual fields of the burst are colour-coded:
--Drata for Data Field of §

To call the burst editor, select a slot from the graphical display in the GSM/EDGE menu.

- Use Stealing Flag - G2 | Field | Colour
- Stealing Flag - GSMIEL - - - -

. Training Sequence TS | Data, Fixed, Mixed, Stealing |Wh|te

- User TSC - GSWEDGE)| | Training Sequences: TSC, ETSC, SYNC | yellow
2 Sl | Tail, extended Tail | green

- Llser ETSC - GSMIED

....Training Sequence Sy | GUard, extended Guard | blue

- LIser Byne - GEMIEDG
-Fixed - GEMIEDGE

- Fixed Pattern - GSME
- Mixed - GEMIEDGE

&5 GSM/EDGE A: Burst@Frame1/Slot0

|

Foom out

Scroll Scroll
Right

| Foom in

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:

- 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.

- Back softkey
The Back softkey calls up the page last viewed.

- Contents in the navigation panel
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 in the navigation panel
The index is used to call up all pages which contain the selected entry. The index has an
alphabetical structure and also contains all IEC/IEEE-bus commands.

- Text search softkey
The text search allows you to look for freely selectable terms in all help pages. A list of the pages
containing the entered term is displayed as the search result. The search can be limited to words in
the page title to increase the number of hits.
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R&S SMU200A

The softkeys are used to determine the entry focus for front panel operation, to select the content of the
navigation window and to change the font size. To determine the entry focus for front panel operation
the Cursors UP/Down are used. The links are highlighted in blue, and can be selected and called up

using the rotary knob.

Index / Tree - Help

Find - Help

Scroll Left / Scroll Right -
Help

Zoom in / Zoom out - Help

1007.9845.32

Switches the navigation window display between the contents tree
and index entries. The input focus must be in the left-hand navigation

window.

Remote-control command: -

Contents tree:

The contents tree is the contents
list of the help system. The cursor
always highlights the entry which
is currently being displayed in the
right-hand help window. The
associated page can be opened
by selecting an entry.

‘QDigital Standard GSMAEDGE |
.- Digital Standard GSM/ED
- Y GSMAEDGE menu
i =) Digital Standard G5M/

¥ hate - GSM/EDGE

Set to Default - G5/

- Mode - G5M/EDGE

SawvesRecall Frame - [

- Modulation - GSM/ED

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.

GoTo - Digital Modulation

GFIBE

Graphical display of output signal
Graphical Display of Signal Charac
Graphics block

Graphiczs Sample Rate - Graphics £
Graphics Settings Menu

G5M Mode

G5M/EDGE - Digital Standard

Opens the search panel. The content of the titles only or the complete
help text can be searched for the entered term.

Text:  Words [

[GPs

Chap.| Topic -

Adjust Total Power ...
gps  Almanac For GPS ...
aps  Arm - GPS
aps  Chip Clock Multiplie...

Remote-control command: -

Shifts the indicated area of the navigation window.

Remote-control command: -

Increases and reduces the font size of the help text.

Remote-control command: -
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Storing and Loading Instrument Data - File Key

The R&S Vector Signal Generator allows complete instrument settings to be stored in files on the hard
disk. 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 hard disk 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 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 frequency/level list, is used for the LIST mode or a list of frame or channel configurations
is used for a digital standard, 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 GSM frame definitions are
created and stored in the GSM 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 or by means of a
network drive.

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.

EEX
Select Operation Save ~

Select Operation - File 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 Operation Save T
recent data seis
fismufsmu_listsisettings
- setupe | _presett |
- smu_lists
-- 30pp
.. control
...dm
- QS ’7
... listmode L
.. UCOr
.. waveforms
. temp ,T
File Name:
preset2] I
Save Save Save Save File
Immediate 1| Immediate 2] Immediate 3 MWanager._.
Recent data sets - File Displays the files last used. The entire path is shown in plain text.

Remote-control command: n.a.
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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 "D:\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?

File Name - File 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.)

Save - File Stores the current instrument settings under the specified path.

Remote-control command:
*SAV 4
MMEM:STOR:STAT 4, 'D:\test.savrcl'

Save Immediate x- File 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

File Management- File Calls the File Management menu.

Directories can be created and files managed in this menu (see the
section "File Manager - File", page 4.35").

Remote-control command: n.a.
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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.

BE®
Select Operation Recall -
recent data sets
Jsmufsmu_listsisetlings
. setupe | presett |
- smu_lists
- 3gpp
.. control
.. dm
- gsm r
- listmode L
. UCOF
.. waveforms
. temp |
Exclude Frequency [ Exclude Level |
Recall Recall Recall File
Ec | Immediate 1| Immediate 20 Immediate 3 Manager...
Recent data sets - File 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.
Directory - File 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 "D:\user"
File List - File Selects the file with the desired instrument configuration.
Remote-control command:
MMEM: CAT?

Exclude Frequency - File ~ The current frequency is retained when a stored instrument setting is
loaded.

Remote-control command:
SOUR1:FREQ:RCL EXCL

Exclude Level - File The current level is retained when a stored instrument setting is
loaded.

Remote-control command:
SOURL : POW:RCL EXCL
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Recall - File Load 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:
MMEM: LOAD:STAT 4, 'D:\test.savrcl'
*RCL 4

Recall Intermediate x- File 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 Manager - File

The File Manager menu provides all the functions required for file management. Directories can be
created, and files copied, deleted and moved between the directories on the drives (hard disk, memory
stick and network drives).

& Eile Manager

File Type | All Files (=) =]
Jsmuismu_listsidm
selupe | apco.dm_iqd
—- smu_lists apco.dm_stu
.. 3gpp data200.dm_iqd
data_cdma.dm_iqd
trol _ _|
conro dlist.dm_iqd
gim gsm.dm_iqd
- Q&M gsm.dm_stu
. listmode nadc.dm_igd
.. gettings — || nadc.dm_stu |1
L e new.dm_iqd
.. waveforms j
Cut Copy Paste Rename Delete Cre_ate New
Directory

File Type - File Manager 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.

1007.9845.32 4.35 E-11



Storing and Loading Instrument Data - File Key R&S SMU200A

Directory - File Manager

File Name - File Manager

Cut - File Manager

Copy - File Manager

Paste - File Manager

Rename - File Manager

Delete - File Management

Create New Directory - File
Management

1007.9845.32

Selects the directory in which the file to be deleted or copied is
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 "D:\user"

Selects the file.

Remote-control command: n.a.

Cuts the selected file. It can be pasted into a different directory using
the Paste button.

Remote-control command:
MMEM:DEL 'E:\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:
MMEM:COPY "D:\user\setl.wv","D:\user\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 iqgd"

Deletes the selected file. Before the file is deleted, a message
appears prompting the user to confirm deletion of the file.

Remote-control command:
MMEM:DEL 'E:\test.savrcl'

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 'D:\user\test'

Note:
When the subdirectory is entered, it is possible to enter an
absolute path name (e.g. "D: \USER\MEAS") or the path relative to
the current directory (e.g. ". . \MEAS").
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Graphical Display - Graphics

Graphical Display of Signal Characteristics

The R&S Vector Signal Generator can be used to graphically display the generated baseband signal. A
selection of different signal displays assists the user in assessing and checking the increasingly
complex modulation signals.

Most graphical displays are possible both for internally generated and externally applied baseband
signals.

Graphics

config...

The Graphics function block is available for instruments with the option R&S SMU-B13 (Baseband Main
Module) and one of the options R&S SMU-B9/B10/B11 (UniCod + ARB), R&S SMU-B17 (Baseband
input) or R&S SMU-B62 (Noise Generator).

It is the baseband signal actually generated that is recorded and displayed, and not a signal calculated
on the basis of the set parameters.

This graphical display allows the user to quickly view and check the current signal characteristics and
also gives an overview of the changes in the signal over time. The signal quality can be permanently
monitored. The results of parameter changes on the signal, such as a change in modulation mode, or
the effects of certain configurations, e.g. the activation of several base stations in the case of (W)CDMA
signals, can be analyzed directly in the display. Freezing the signal and then zooming permit a detailed
evaluation of any signal segment. The definition and display of one or more reference curves makes it
possible to compare various signals (i.e. by comparing the CCDF (Complementary Cumulative
Distribution Function) with different channelization codes, or the spectra if different filter parameters are
selected).

An externally applied signal can be checked with respect to the anticipated signal characteristics.

The displayed signal segment can be influenced by selecting the trigger that defines the time for
recording to start. With automatic triggering, the signal is tapped at the point in the signal path that is
best for the respective display. The displayed signal segment is selected internally depending on the
signal such that the signal characteristics of interest (e.g. the useful signal) are displayed. This selection
is appropriate for a representative display of the complete signal.

In addition, a user-definable trigger is available with which the displayed signal segment can be limited.

The time resolution can be set either automatically or manually, whereby for manual setting the
bandwidth for which the trace is to be displayed is selected. The transient recorders used for signal
recording have a variable recording depth which is specified under the respective display.

In addition to the large graphics window, the display can also be shown in a small window ("smart
graphics"). This window is fitted into the block diagram as a block, and can be used for basic checking
purposes (e.g. whether the signal is still being generated).
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In the case of two-path instruments, the baseband signals of both paths can be displayed
simultaneously.

Graphics Settings Menu

The Graphics Settings menu for selecting the graphical display of the output signal is opened either in
the Graphics function block or in the menu with the same name which is opened using the key.

& Graphics Settings The signal display can be selected and activated in the menu.

With two-path instruments, the settings for the two paths can be
entered separately. The signals can be displayed

[
State

Smart Graphics - on simultaneously in two separate windows.
Mode 1#] -
Trigger Source Software ~
Sample Rate Mode ,Autu—L|
Sample rate l—l]1l]l]

Status - Graphics Settings Activates the selected graphical display.
After activation, the diagram selected with Mode is displayed in the
block diagram.

At the bottom of each graphics window there are several buttons for
freezing and zooming the display and for activating a reference curve
(see the following section "Softkey Bar of Graphics Window", page
4.40).

Remote-control command: n.a.

Smart Graphics - Graphics Activates the "smart graphics”.

Settings The graphic is displayed in a small window which is roughly the size of
a block. These windows are displayed permanently in the block
diagram until they are deactivated, and allow basic checking of the
signal. They do not contain any buttons.

/

I

Remote-control command: n.a.
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Mode - Graphics Settings

Trigger Source - Graphics
Settings

Scrambling Code -
Graphics Settings

Sample Rate Mode -
Graphics Settings

1007.9845.32

Selects the graphical signal display. The display is not shown until it
has been activated with Status On.

The individual signal displays are described in the following sections
under "Signal Displays - Graphics", from page 4.43 onwards.

Remote-control command: n.a.

Defines the trigger for the starting time of the graphic recording.

Remote-control command: n.a.

Software Recording of signals is started automatically in
specified intervals.

This asynchronous method is appropriate when a
representative display of the complete signal is
desired, as recording starts in a random time
reference to the signal.

Marker 1 The starting point for recording signals is
determined by marker 1 in the menu of the active
standard.

This synchronous method is appropriate when
specific signal segments are to be shown in
greater detail. With periodic signals, a static image
is obtained by selecting a period length of marker 1
that is equal to the signal period.

The displayed signal segment can be shifted as
needed by entering a marker delay in the
Trigger/Marker menu of the active standard.

(only if Code Domain (3GPP FDD DL) is selected) Sets the
scrambling code if the Code Domain display is selected. Since it is
possible to select a different scrambling code in the menu for each of
the 4 base stations and it is also possible to display an external signal,
the scrambling code for which the display is to be generated must be
explicitly specified here.

Remote-control command: n.a.

Sets how the time resolution of the signal is determined. Maximum
resolution corresponds to a display covering the entire signal
bandwidth. The higher the resolution is, the shorter the length of the
displayed signal segment will be for the specified recording depth.

Auto The resolution is set to an optimum value on the
basis of the signal and display type.
Remote-control command: n.a.

Full Bandwidth  The resolution is set such that the display covers
the entire signal bandwidth.
Remote-control command: n.a.

User Under Graphics Sample Rate, the user can
determine the resolution by setting the signal
bandwidth for which the display is to be generated.

Remote-control command: n.a.
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Graphics Sample Rate -
Graphics Settings

With Auto and Full Bandwidth:

Displays the signal bandwidth for which the display is to be generated.
With User:

Selects the signal bandwidth for which the display is to be generated.
The setting range moves between the minimum and maximum
bandwidth which is possible for the selected display. The selection is
made graphically by moving the pointer.

Remote-control command: n.a.

Softkey Bar of Graphics Window

At the bottom of each graphics window there are buttons for freezing and zooming the display and for
defining and activating a reference curve.

| Run Zoom out

Show ref Copy to ref

Run

Zoom In
(only possible with mouse)

Zoom out

Time

1007.9845.32

Freezes the current display.

Clicking the button again reactivates the normal, permanently updated
display.

Freezing the display allows it to be analyzed more easily. Zooming the
display at the same time permits detailed evaluation of any signal
segment.

Remote-control command: n.a.

The mouse can be used to freely select any section to be zoomed.
This section is selected by pressing the left-hand mouse key and
dragging a rectangular marquee. In this way a display can be zoomed
in several steps. The zoom is cancelled by clicking the Zoom Out
button.

!k.l

Remote-control command: n.a.

Cancels the zoom.
Remote-control command: n.a.
(1/Q mode only)

Switches to seconds for time representation on the X axis of the 1/Q
diagram.

Remote-control command: n.a.
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Show ref

Copy to ref

1007.9845.32

Displays the reference curve(s). All defined reference curves are
displayed simultaneously (see the description of the Copy to ref
button).

The reference curves are displayed together with the current signal.
They allow visual comparison of two or more signals with different
settings, e.g. with different filters.

Power [ dB

-oh -4m -3M -2ZM -1M i} N 3 4 ahl
(f-fc) | Hz

Clicking the button again hides the reference curves.

The reference curves must be defined beforehand using the Copy to
Ref button.

Remote-control command: n.a.
Defines the current curve as the reference curve.

A window opens in which the curve can be given a comment and a
color.

First of all the desired color is highlighted in the top window. If this
color has already been assigned to a reference curve, this curve is
overwritten. The command is entered in the bottom Comment section.
This comment then appears next to the highlighted color.

Up to 5 reference curves can be defined and displayed simultaneously
in different colors together with the current signal.

E Reference Curves !Em

N =empty=
<empty=
qempt‘rb

N =empty=

Delete | Add

Each reference curve is available until it is deleted.

Remote-control command: n.a.
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Display area

Comment

Delete

Assign

1007.9845.32

The comments entered for the defined reference
curve are shown in the display area next the
assigned color. A maximum of five colors (and
reference curves) are available. If no reference
curve is assigned to a particular color, the
comment <empty> is displayed.

Remote-control command: n.a.

Enters a comment for the current curve which is to
be defined as the reference curve. This comment
then appears next to the highlighted color in the
display area.

Remote-control command: n.a.

Deletes the curve highlighted in the display area.

Curves which are no longer required can be
deleted to reduce the number of reference curves
displayed simultaneously.

Remote-control command: n.a.

Defines the current curve as the reference curve.

The new reference curve is shown together with
the entered comment next to the selected color in
the display area.

Remote-control command: n.a.
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Signal Displays - Graphics

All signal displays which are used for analyzing a baseband signal can be selected. A number of signal
displays are only available if the corresponding signal is generated, e.g. Code Domain only available for
(W)CDMA signals.

I/Q Diagram - Graphics

The 1/Q diagram displays the inphase component (i[t]) and quadrature component (q[t]) of the 1/Q signal
over time.

The diagram is displayed in a window with two separate coordinate systems. The coordinate systems
have identical X and Y axes. The time (in number of symbols, chips or samples depending on the
signal) is plotted on the X axes, and the amplitude scaled to the peak envelope power (PEP) is plotted
on the Y axes (minimum scaled amplitude = -1; maximum scaled amplitude = +1). The recording depth
is 1 kSamples.

This signal is picked off at the output of the baseband main module (Impairment function block).
Fading and impairment of the signal as defined by the user and the addition of noise is contained in the
displayed signal. Also, an added external (Baseband Input) or internal signal (from the second path) is
included.
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Vector Diagram - Graphics

The Q component is displayed over the | component in the vector diagram. Each point is determined by
a vector. The amplitudes of the signal components scaled to the peak envelope power (PEP) are
plotted on the X and Y axis (minimum scaled amplitude = -1; maximum scaled amplitude = +1).

This display shows the curves between the various states of modulation mapping. The recording depth
is 1 kSamples.

This signal is picked off at the output of the baseband main module (Impairment function block).
Fading and impairment of the signal as defined by the user and the addition of noise is contained in the
displayed signal. Also, an added external (Baseband Input) or internal signal (from the second path) is
included.

& A: Vector, Diagram

quadrature q(t)

0.25

-05 08 075 1

-026 0

inphase i(t)

Zoom out Show ref ‘ Copy to ref
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Constellation Diagram - Graphics

In the constellation diagram, the Q component is also displayed over the | component. However, only
the values at the constellation points (signal value at the ideal scanning instant of the symbol) are
displayed, i.e. for each symbol only 1 value in the form of a circle is shown for the | and Q component.

The amplitudes of the signal components scaled to the peak envelope power (PEP) are plotted on the X
and Y axis (minimum scaled amplitude = -1; maximum scaled amplitude = +1). The recording depth is
2kSamples.

This signal is picked off at the output of the unicoder (Baseband function block) upstream of baseband
filtering. Fading and impairment of the signal as defined by the user and the addition of noise is not
effective in this signal because signal impairment and noise addition occur further down the signal path.
Also, an added external (Baseband Input) or internal signal (from the second path) is not included.

This display shows the various states of modulation mapping which occur in the signal. The example
shows the constellation diagram of a QPSK modulation signal.

& A: Constellation Diagram

quadrature q(t)

0.25

-0.25 0 0.5

inphase i(t)

Foom out Show ref ‘ Copy to ref
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Eye Diagram - Graphics

The eye diagram displays synchronized and superimposed sections of either the inphase or quadrature
components of the signal.

The display width (eye length) is set at 2 symbols; several hundred curve segments are superimposed.
The time (in the range -/+ 1 symbol) is plotted on the X axis, and the amplitude scaled to the peak
envelope power (PEP) is plotted on the Y axis (minimum scaled amplitude = -1; maximum scaled
amplitude = +1). The beginning of recording is synchronous to the symbol and chip clock pulse. The
recording depth is 2kSamples.

This signal is picked off at the output of the unicoder (Baseband function block) downstream of
baseband filtering. Fading and impairment of the signal as defined by the user and the addition of noise
is not effective in this signal because signal impairment and noise addition occur further down the signal
path. Also, an added external (Baseband Input) or internal signal (from the second path) is not included.

The exactness of the superimpositions and therefore the size of the eye gaps depend on the used filter.

B8 A: Eye Diagram

quadrature gt}

-1 -08 -06 -04 -02 0O 02 04 06 08 1
t! Tsymbol

Show ref

Copy to ref
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CCDF Display - Graphics

The Complementary Cumulative Distribution Function shows the probability with which the output signal
will exceed the average power.

The level over the average power is plotted from 0 to 20 dB on the X axis; the average power (RMS)
corresponds to the origin. The probability of exceeding the average power is plotted between 0.0001%
and 100% on the Y axis. The recording depth is 8kSamples.

This signal is picked off at the output of the baseband main module (Impairment function block).
Fading and impairment of the signal as defined by the user and the addition of noise is not effective in
this signal because signal impairment and noise addition occur further down the signal path. Also, an
added external (Baseband Input) or internal signal (from the second path) is not included.

The point at which the CCDF curve intersects the X axis gives the crest factor of the signal.

& A: CCDF, Complementary Cumulative Distribution \ E'E'E

100

0.1

Probability | %

0.001

02 4 5 g 10 12 14 16 18 20
(peak power [ avg. power) [ dB

Foom Show Copy
kN out ref ‘ to ref ‘
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Power Spectrum - Graphics

With the spectrum display, the signal spectrum is calculated from the I/Q signal by means of Fast
Fourier Transform (FFT).

The power density over frequency is displayed. The power density is plotted on the Y axis, and the
frequency is plotted symmetrically on the X axis (-sampling rate/2 to +sampling rate/2). FFT Points
indicates the number of I/Q value pairs which are used for calculating a (part-)FFT. AVG indicates the
number of subspectra used for averaging. The recording depth is 8kSamples.

This signal is picked off at the output of the baseband main module (Impairment function block).
Fading and impairment of the signal as defined by the user and the addition of noise is contained in the
displayed signal. Also, an added external (Baseband Input) or internal signal (from the second path) is
not included.

The spectrum display of the output signal is particularly suitable for checking multi carrier signals.

Power Spectrum (EET points = 512, AVG = 16)

Power [ dB

-5h -4M -3M -2M 1M 1] M 2h 3 A ahd
(f-fc) | Hz

Foom out Show ref Copy to ref
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Bit and Block Error Rate Measurements -
BERT Block

Introduction - Bit and Block Error Rate
Measurements

The R&S Vector Signal Generator contains an integrated bit error rate tester which makes it possible to
evaluate a signal demodulated and decoded by a DUT by measuring the bit error rate. A known PRBS-
modulated data sequence (PRBS = pseudo random binary sequence) is sent to the DUT. The PRBS
data sequence is decoded by the DUT and sent to the R&S Vector Signal Generator in the form of
clock and data signals. The bit error rate tester of the R&S Vector Signal Generator synchronizes to the
known PRBS sequence and counts the bit errors. The quotient obtained by dividing the number of error
bits by the total number of bits is the BER.

In addition, a block error rate measurement can be used to verify CRC checksums. The ratio of errored
blocks to total blocks yields the block error rate.

The settings are shown in the block diagram in the BERT function block and in the menu of the same
name that is accessed via the button.

The equipment layout for the basic unit (R&S Vector Signal Generator with B10x frequency option)
includes the option K80 (Bit Error Rate Tester).

BERT

| config... I

v On
BLERT

RFIA Mod B

config... I
[~ On

The BERT interface is located on the rear panel. Besides the data and clock input, it provides other
inputs with which the user data containing the PRBS sequence can be masked. The interface
description can be found in chapter 8, section "BERT Interface".
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Test setup

The following figure shows the test setup for the bit/block error rate measurement. The data used to
drive the DUT can be generated by the R&S Vector Signal Generator or an user-defined external
source. The R&S Vector Signal Generator can generate any externally computed modulation signals
that were created using e.g. WinlQSIM software (see section "Arbitrary Waveform Generator").

A known PRBS sequence must be used for the bit error rate measurement.

(PRBS) Data

(RF/1/Q)
R&S Vector
Signal Generator
BERT
Interface
T 4 Data Enable
Restart
Clock
Demodulated Data
Fig. 4-1 Test setup for bit or block error rate measurement. The DUT is driven using a known data

sequence. It demodulates the data and sends it together with a clock signal to the R&S
Vector Signal Generator. The Data Enable signal marks the user data of the signal. The
restart signal for restarting the PRBS calculation is only important for the bit error rate
measurement.

PRBS data — bit error rate measurement

To be able to detect faulty bits by a BER measurement, the data generation polynomial must be known.
PRBS sequences are therefore used as the method for computing the data (see "Internal PRBS-Data
and Data Pattern" section). These quasi-random bit sequences are repeated periodically, depending on
the polynomial selected. A randomly selected initial status yields exactly one subsequent status. The
initial status and therefore the subsequent status occur only once in the whole sequence.

Hence an advantage of the PRBS data is that the bit error detector must know only the polynomial but
not the entire sequence. At the start of a measurement, the feedback shift register is filled once with the
applied data sequence (which corresponds to the synchronization time) and is subsequently switched
from "fill" to "feedback". This creates a defined initial status and generates exactly the same data that
the applied data stream should have. Faulty bits can thus be identified and counted by comparing the
received data with the results obtained from the shift register.

Creating a defined initial status makes it possible to start the analysis anywhere in the bit stream, i.e.
the bit-stream source and the analyzer need not be synchronized. Delays of the DUT and transmission
over long air paths, where the transmitter and the receiver are located at separate sites, therefore do
not present a problem.
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CRC polynomial — block error rate measurement

In the block error rate measurement, the checksum (CRC) that contains the data signal fed to the DUT
is compared with the checksum that the block error rate tester calculates from the feedback data. If the
two checksums differ, a block error is counted. The quotient obtained by dividing the number of faulty
blocks by the total number of blocks is the block error rate.

At the beginning of the data, the shift register is initialized with 0. All user data bits are then shifted
through the shift register. The CRC component is then read into a second register and compared bit by
bit with the result of the calculation.

CCITT CRC 16 : G(x) = x'® + x'? + x° + x" is the CRC polynomial supported.

The user data is marked by a signal that comes from the DUT and is fed to the Data Enable input of the
BERT interface.

Clock signal

Usually the clock signal is provided by the DUT. If not, the bit clock can be extracted from the CLOCK
output connector (only with Custom Dig Mod signals in realtime). If signals complying with other digital
standards are generated or if ARB waveforms are used, a marker signal can be used as a clock. As the
DUT causes a delay, the ratio of clock-to-data travel times must always be taken into account and
checked with an oscilloscope if necessary. The R&S SMU indicates the status of the clock and data
lines and of the synchronization in the menus.

Ending the measurement

The measurement results usually lie in the range of 10 to 10 for the bit error rate, and in the range of
10 to 10™ for the block error rate. This means that a very large number of bits or blocks may have to be
tested before a faulty bit or block occurs. Because of the large number of bits/blocks involved, the
measurement time is usually very long. Since 32-bit-wide counters are used for the total number of
bits/blocks and the number of error bits, the maximum measurement time is 4.29 x 10° bits.

To keep the measurement times short for both small and large bit/block error rates, the R&S Vector
Signal Generator provides a number of ways to end the measurement. In addition to manually
interrupting the count, two termination criteria can be selected: 1) reaching a user-defined number of
checked data bits/blocks; 2) a maximum number of detected errors. The measurement stops as soon
as one of the two criteria has been met. The display shows which of the two criteria caused the
measurement to stop.

Note:
The BER/BLER measurement measures statistical bit/block errors, i.e. errors which do not occur at
regular intervals but at random. Although a single measurement determines the exact number of
errors in the measured interval, a statistically reliable BER/BLER can only be obtained when a
sufficient number of errors occurs in the observed interval. This is the only way to ensure that the
single BER/BLER measurement result approaches the true error rate with high probability.

Bit error rates of approximately 50 % indicate a faulty measurement.

Interrupt-free measurement — bit error rate measurement

In the case of continuously generated signals that contain whole-number multiples of the PRBS
sequence, the measurement occurs without interruption. Only the data and clock lines of the BERT
interface are used for the measurement. The length of the random sequence is 2 to the power of the
degree of the polynomial minus 1. For example, PRBS9 has a length of 511 (2° equals 512 minus 1).
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Restart function — bit error rate measurement

The Restart function makes it possible to perform BER measurements with short signals or with signals
that are not continuously generated (and therefore do not contain any whole-number multiples of PRBS
sequences). An external signal at the BERT input halts the measurement and restarts it when the data
sequence begins, and the BER results of the relevant (sub)sequences are integrated.

start of PRBS generation

restart of PRBS generation
length of PRBS sequence

l | ‘ restart of PRBS generation
B |

user data block user data block user data block

restart signal H H

Fig. 4-2 The length of the signal is too short for a complete PRBS sequence; PRBS generation is
restarted by the Restart signal when the signal begins anew.

Frames generated by the R&S Vector Signal Generator or the WinlQSIM software contain continuous
PRBS data, i.e. the PRBS sequence is continuously written to the user data fields. Consequently, if the
R&S Vector Signal Generator is used as a data source, a restart is only necessary if (e.g. when using a
waveform) the total length of the signal does not equal a whole-number multiple of a PRBS sequence.

150 bits ‘ 150 bits 150 bits 150 bits
alh user data glalh user data glalh user data glalh user data g
t t t E
PRBS9 sequence

511 bits

Fig. 4-3 TDMA signal generated by the R&S Vector Signal Generator with user data that contains
the PRBS data sequence. The PRBS sequence is continuously written to the user data
fields.

Data Enable

In the case of the bit error rate measurement, the data signals usually contain not only PRBS data but
also other data (e.g. sync and preambles, see figure) that would result in bit errors. The BER
measurement for this data can then be interrupted using the Data Enable signal. The Data Enable
signal is fed in at the BERT input.

frame access header user data guard
data

clock [T U U U U UL

data

enable | L

Fig. 4-4 TDMA signal with user data that contains the PRBS data sequence and various check

fields which should be ignored for the bit error rate measurement. Below that are the
associated clock and Data Enable signals.
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In the case of the block error rate measurement, the Data Enable signal masks the user data (see
following figure).

data data cre

data

enableJ [

Fig. 4-5 Data Enable signal with block error rate measurement.

Pattern Ignore — bit error rate measurement

Bit sequences of 32 bits or more with only "1" or "0", which some mobile radio standards provide
instead of frame data when faulty frames are detected, can also be excluded from the measurement
using the Pattern Ignore function (see figure).

Drop Out of DUT

!

< N|

) )
PRBS at Generator Mu_\_[ - m
PRBSatDUTOutput_ | | [ | || e M

N

BER "active" F 50 Bits 7
— —

< )

K

These bits are ingored

Fig. 4-6 Example of functionality of Pattern Ignore: 50 bits were set to "0" by the DUT. These 50
bits plus the preceding "0" are ignored in the bit error rate measurement.
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Bit Error Rate Menu

The Bit Error Rate menu for configuring the bit error rate measurement is called either in the BERT
function block or via the button under BERT.

| Block Error Rate... |

The Bit Error Rate menu is divided into the following sections:

B Bit Error Rate The top section is used to switch on the bit error rate
T——— measurement and display the results and current status

State off I of the measurement.
Bit Error Rate 0.000 000 000 | ENG ]
Data Bits I 0
Errors I 0
Terminated By User
State:  NO CLOCK NODATA NO SYNC

® & ®

Configuration—————— The Configuration section is used to select the type of

Mode |__|Mt,, - Execute Single | measurement the data source and the termination
criteria.
Max. Data Bits | 10 000 000

Max. E 100 . . .
ax. EIors If the data is not cyclically continued, the measurement
PRBS IPRBS g - can be selectively interrupted and restarted. Certain data
. sections and frames that have been marked as faulty can
Data Polarity I Norm 'I
be excluded from the measurement.
Clock Slope Pos -

External Restart Off |
Data Enable I Not Used 'I

Pattern Ignore Off -

Threshold (BER} I 1.00 IV 'I
Impedance (BER) |1 k0 i GND 'I

The top section is used to switch on the bit error rate measurement and display the results and current
status of the measurement.

State - Bit Error Rate Switches the bit error rate measurement on/off.

Depending on the selection in the Mode box, either a continuous
measurement (Auto) or a single measurement (Single) is carried out.
A single measurement must be started by clicking the Execute Single
button.

Remote-control command:
BERT:STAT ON
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Bit Error Rate Menu

Bit Error Rate - Bit Error
Rate

Data Bits — Bit Error Rate

Errors — Bit Error Rate

1007.9845.32

Displays the measured bit error rate.
The bit error rate is the ratio of occurred errors to transmitted data bits.

Remote-control command:
BERT:RES?
Response (the 3rd value indicates the error rate):

"1000,5,E4,1,1,1,1"

The display unit can be selected in the box to the right of the value.

ENG The bit error rate is output in exponential notation
with the exponent -3 or —6.

Remote-control command:
BERT:UNIT ENG

SCI The bit error rate is output in scientific notation, i.e.
standardized to one place to the left of the decimal.

Remote-control command:
BERT:UNIT SCI

% The bit error rate is output in percent.

Remote-control command:
BERT:UNIT PCT

ppm The bit error rate is output in parts per million.

Remote-control command:
BERT:UNIT PPM

Displays the current number of data bits checked.

Remote-control command:
BERT:RES?

Response (the 1st value indicates the number of data bits checked):

"[ood, 5,5E-4,1,1,1,1"

Displays the current number of occurred errors.

Remote-control command:

BERT:RES?

Response (the 2nd value indicates the number of occurred errors):
"1000,,5E-4,1,1,1,1"
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Terminated By — Bit Error
Rate

State — Bit Error Rate

1007.9845.32

Displays the termination criterion for the measurement.

These criteria can be entered to keep the duration of the
measurement short for low as well as high bit error rates.

The last measurement result is displayed after the measurement has
been terminated.

Remote-control command:

BERT:RES?

Response (the 4th value indicates whether the measurement has
been terminated: 1 = terminated): 1000, 5, 58-4,[1], 1,1, 1"

User The measurement was manually terminated by the
user switching the state to off.

Remote-control command:
BERT:STAT OFF
BERT:STOP

Number of Data The measurement was terminated because the
Bits specified number of data bits was reached.

umber of Errors  The measurement was terminated because the
specified number of errors was reached.

Displays the status of the measurement.

This enables the user to check whether the measurement functions.
The status of the data and clock lines and of synchronization is
checked and displayed.

If a faulty status is displayed, the signals can be checked at the BERT
interface using an oscilloscope.

Remote-control command:

BERT:RES?

Response (the 4th value indicates whether the measurement has
been terminated: 1 = terminated): "1000, 5, 58-4,[],1,1,1"

Clock The applied clock signal was detected.

Remote-control command:

BERT:RES?

Response (the 5th value indicates the status of the
clock line: 1 = active, 0 = not active):
"1000,5,5E-4,1,0,1,1"

No Clock The applied clock signal was not detected.
Possible causes are:

- Clock recovery is not available (e.g. with tests
of RF components).
If the signal is generated using the R&S Vector
Signal Generator, the bit clock can be
extracted from the CLOCK output connector
(only with Custom Dig Mod signals in
realtime). If signals complying with other digital
standards are generated or if ARB waveforms
are used, a marker signal can be used as a
clock. As the DUT causes a delay, the ratio of
clock-to-data travel times must always be
taken into account and checked with an
oscilloscope if necessary.
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- The wrong impedance for the applied clock
rate was selected (see Impedance
parameter).

- The wrong threshold for the applied clock
signal was selected (see Threshold).

The applied data signal was detected.

Remote-control command:

BERT:RES?

Response (the 6th value indicates the status of the
data line: 1 = active, 0 = not active):
"1000,5,5E-4,1,1,[1,1"

The applied data signal was not detected.

Only clocked-in signals are detected; if the clock
signal is missing, then data changes will also not
be detected.

If the data is not detected despite the detected
clock signal, this may be caused by the following:

- The signal from the DUT is missing.

- The wrong impedance for the applied clock
rate  was selected (see Impedance
parameter).

- The wrong threshold for the applied data signal
was selected (see Threshold parameter).

The measurement is synchronized.

Remote-control command:

BERT:RES?

Response (the 7th value indicates the status of the
synchronization: 1 = successful, 0 =
unsuccessful):

"1000,5,5E-4,1,1,1,[I"

The measurement is not synchronized.

Generally, a measurement cannot be synchronized
until a clock and a data signal have been detected.
If synchronization still does not occur, this may be
caused by the following:

- The selected PRBS is not correct. For the bit
error rate measurement, the PRBS sequence
on which the data is based must be set on the
bit error rate tester. If the PRBS is not correct,
the BER measurement cannot synchronize to
the data (due to the incorrect polynomial).

- A wrong clock slope is used, which violates
setup or hold times (see 