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Dear Customer,
throughout this manual, the Vector Signal Generator R&S® SMU200A is abbreviated as R&S SMU.

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

R&S® is a registered trademark of Rohde & Schwarz GmbH & Co. KG
Trade names are trademarks of the owners.
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Before putting the product into operation for
the first time, make sure to read the following

Safety Instructions

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

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

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

Symbols and safety labels

A 1Bkg A — — ./77 A
i |
Observe Weight Danger of Warning! Attentlon._
. Lo ; . Ground Electrostatic
operating indication for electric Hot PE terminal Ground terminal sensitive
instructions units >18 kg shock surface devices
1 C | W == ~ ~ O
Supply Standby Direct Alternating D!rchaIternat Device fully protected
voltage indication current current (AC) ing current by double/reinforced
ON/OFF (DC) (DCI/AC) insulation
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Safety Instructions

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

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

user that can result in death or serious injuries.

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

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

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

to the product.

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

Basic safety instructions

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

Rohde & Schwarz products:

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

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

personnel authorized by Rohde & Schwarz.

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

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

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

11.

Safety Instructions

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

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

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

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

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

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

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

1171.0000.42-01.00

12.

13.

14.

15.

16.

17.

18.

19.

20.

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

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

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

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

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

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

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

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

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

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

22.

23.

24.

25.

Safety Instructions

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

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

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

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

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

27.

28.

29.

30.

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

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

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

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

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

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

Informaciones de seguridad

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

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

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

Simbolos y definiciones de seguridad

VANV NP LIl | WP

iCuidado!
Elementos de

Informaciones
Ver manual

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

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

Palabras de sefial y su significado

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

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

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

Indica la posibilidad de utilizar mal el producto y a consecuencia

accesorios.

PELIGRO

heridas.
ADVERTENCIA

heridas .
CUIDADO

pequefas
ATENCION

dafarlo.
INFORMACION

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

Informaciones de seguridad elementales

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

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

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

1171.0000.42-01.00

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

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

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

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

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

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

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

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

1171.0000.42-01.00

10.

11.

12.

13.

14.

15.

16.

17.

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

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

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

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

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

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

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

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

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

19.

20.

21.

22.

23.

24,

25.

Informaciones de seguridad

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

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

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

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

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

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

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

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

27.

28.

29.

30.

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

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

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

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

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

Dado el caso de que esté integrado und
producto de laser en un producto R&S
(por ejemplo CD/DVD-ROM) no utilice
otras instalaciones o funciones que las
descritas en la documentacion. De otra
manera pondra en peligro su salud, ya
que el rayo laser puede dafiar
irreversiblemente sus ojos. Nunca trate
de descomponer estos productos. Nunca
mire dentro del rayo laser.
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Certificate No.: 2003-47, Page 1

This is to certify that:

Equipment type
SMUZ200A

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

1141.7007.02
1159.8411.02
1141.8003.02
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 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
Obervoltage 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
(73/23/EEC revised by 93/68/EEC)

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

Conformity is proven by compliance with the following standards:

EN61010-1 : 2001-12
EN55011 : 1998 + Al : 1999, Klasse B
EN61326 : 1997 + A1 : 1998 + A2 : 2001

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

as a basis.

Affixing the EC conformity mark as from 2003

Munich, 2005-11-02

1141.2005.02 —s1-

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

Central Quality Management MF-QZ / Radde

CE E-7
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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 Obervoltage Protection and high Power for 1st HF-Pfad
SMU-B35 1160.0633.02 Obervoltage Protection for 2nd HF-Pfad

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

SMU-B37 1160.1400.02 Obervoltage 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 Freq. Range to 2,2 GHz for 1st RF Path

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

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

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

SMU-B202 1141.9400.02 Freq. 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
(73/23/EEC revised by 93/68/EEC)

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

Conformity is proven by compliance with the following standards:

EN61010-1 : 2001-12
EN55011 ;: 1998 + Al : 1999, Klasse B
EN61326 : 1997 + A1 : 1998 + A2 : 2001

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

Affixing the EC conformity mark as from 2003

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

Munich, 2005-11-02 Central Quality Management MF-QZ / Radde

1141.2005.02 —s2- CE E-7



Certified Quality System

1S0 9001

DOS REG. NO 1954 QM

Certified Environmental System

ISO 14001

DQS REG. NO 1954 UM

Qualitétszertifikat

Sehr geehrter Kunde,

Sie haben sich fir den Kauf eines Rohde &
Schwarz-Produktes entschieden. Hiermit
erhalten Sie ein nach modernsten Ferti-
gungsmethoden hergestelltes Produkt. Es
wurde nach den Regeln unseres Qualitats-
managementsystems entwickelt, gefer-
tigt und geprtift. Das Rohde & Schwarz-
Qualitdtsmanagementsystemistu.a. nach
IS0 9001 und I1SO 14001 zertifiziert.

Certificate of quality

Dear Customer,

You have decided to buy a Rohde&
Schwarz product. You are thus assured of
receiving a product that is manufactured
using the most modern methods available.
This product was developed, manufac-
tured and tested in compliance with our
quality management system standards.
The Rohde & Schwarz quality manage-
ment system is certified according to stan-
dards such as 1IS09001 and IS0 14001.

Certificat de qualité

Cher client,

Vous avez choisi d'acheter un produit
Rohde & Schwarz. Vous disposez donc
d'un produit fabriqué d'aprés les métho-
des les plus avancées. Le developpement,
la fabrication et les tests respectent nos
normes de gestion qualité. Le systeme de
gestion qualité de Rohde & Schwarz a été
homologué, entre autres, conformément
aux normes IS0 9001 et IS0 14001.

ROHDE&SCHWARZ






Customer Support

Technical support —where and when you need it

For quick, expert help with any Rohde & Schwarz equipment, contact one of our Customer
Support Centers. A team of highly qualified engineers provides telephone support and will

work with you to find a solution to your query on any aspect of the operation, programming
or applications of Rohde & Schwarz equipment.

Up-to-date information and upgrades

To keep your Rohde & Schwarz equipment always up-to-date,
please subscribe to our electronic newsletter at

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

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

Feedback

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

USA & Can ad a 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 Customer.Support@rsa.rohde-schwarz.com
East As | a 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.asia@rohde-schwarz.com

Rest Of th e Wo rl d 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

&

ROHDE & SCHWARZ

1007.8684.14-04.00


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




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 - Volume 1

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 - Volume 2

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 - Volume 3

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 SMUZ200A

Contents "Putting into Operation™

Contents - Chapter 1 "Putting into Operation"

1007.9822.62

1 Putting into OPeration .......ccccoeeeevieeiiiiiee e 1.1
Introduction - Putting int0 OPeration.............ccoiecuieiieeeesieiiiiieee e e e s ssiereeee e e e s 1.1
Legend for Front PAn@l VIEW ..........occuuiieiiee et e e ee e e e 1.1
Legend for Rear PANEl VIBW........ccoviuviieieiee i icciieie e e e sntnrne e e e e e 1.11
PULting iNt0 OPEratioN..........uuiiiiiieiiiiiieie ettt e e e e e e 1.16

Unpacking the INStrument ... 1.16
Setting up the Instrument or Installing it in a 19" Rack ............ccccee... 1.16
Safety INSIIUCLIONS .......eiiiiiei e 1.17
EMC Safety PreCautions ..........oooiiiiiiiieaeiiiiie e 1.17
Connecting the R&S SMU to the AC SUpPIY.....cccuveeeeiiiiiiiieeees 1.18
3111 (o] ] T 1 o SRR 1.18
Start Display and Booting the R&S SMU .........cccccvveeveeiiiiiciiiieeee e, 1.19
SWILChING Off e e e 1.19
FUNCHON CRECK.......iiiiiiiiii e 1.20
DefaUlt SEINGS . .vvveiiiiie e e e s s e e e e s r e e e e e e ana 1.20
WiINdows XP EMBedded..........cooueiiiiiiiiiiiiice e 1.21
Connecting an External Keyboard............cccccoiiiiiiiiiiiiiie e 1.22
CoNNECHNG the IMOUSE.......coiiieiiiee et e e 1.22
Connecting an External MONITOr .........ocuvuiiiiiiaii e 1.23
Connecting the R&S SMU to a Network (LAN) .......oueiiiiiiiiiieee e, 1.24
Connection to the NetWOrK ...........coo i 1.24
Manual Remote Control via an External Controller............occcccovviiiiinieneinnnen. 1.32
Configuration for Manual Remote Control via Windows Remote
(D=1 g o] o @fe] ] 1=t 110 I SRR 1.32
Configuration for Manual Remote Control via UItr@VNC..................... 1.37
USING NOMON ANTIVIFUS .....eeviiiieeie s e e s e e e e e e e s e e e e e e s s snntnrnneeeeeeesnns 1.44
Preparing the Installation of Norton Antivirus..........cccoeeecvvveeeee e vccvnneen, 1.44
I-1.1 E-7



Contents "Putting into Operation” R&S SMU200A
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R&S SMU200A Introduction - Putting into Operation

1 Putting into Operation

Introduction - Putting into Operation

Chapter 1, "Putting into Operation" explains the control elements and connectors of the 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 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 "Remote Control - Commands". Chapter 9, "Error Messages" contains a list of possible status
and error messages.

Legend for Front Panel View

This section gives an overview of control elements and connectors on the front panel of the R&S 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 oF PEPA[-30.00 dBm Lova|-30.00 [aBm -]
FreqB| 1,000 000 000 00 |Gtz ~| |rr orr PEPB[-30.00 4Bm Lov[-30.00 [4Bm -|

| A ALC-Auto | B: ALC-Auto Info |
[e]
ouT
=
Baseband A Fading A AWGN/IMP A 1/ Mod A RF/A Mod A
! RF &
confiy... I config... I = config... I config... I confiy... I - G
[ On [ On [~ On [~ On [~ On
DigMod Std Del IMP
BB Input Graphics BERT
confiy... I config... I | config... I
[~ On [~ On [~ On
Graph A+B BERT
Baseband B Fading B AWGN/IMP B 170 Mod B RF/A Mod B
RF B
confiy... I : config... I = config... I config... I config... I |- G
[~ On [~ On [~ On [~ On [~ On
DigMod Std Del IMP

1007.9822.62 1.1 E-7



Legend for Front Panel View

R&S SMUZ200A

1 Display

Display

1007.9822.62

The large display clearly shows all main settings
and signal generator states.

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

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.

12

See chapter 3, section

"Display"

E-7



R&S SMU200A Legend for Front Panel View

2 Keypad for data entry

[—] [—]9 A Keypad for data entry
abo def O 9

Entry of numeric values

Entry of decimal point

+/— Entry of sign

[ ] [Jk| ]
' @D Entry of a space
w m w * L H# Entry of special characters

Ao a Switchover between uppercase
and lowercase letters.

abc Entry of letters

See chapter 3, section
"Setting Parameters"

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.

See chapter 3, section
"Setting Parameters"

= &3 &

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.

1007.9822.62 1.3

See chapter 3, section
"Setting Parameters"

E-7



Legend for Front Panel View R&S SMU200A

2 Keypad for data entry

A Keys for data entry See chapter 3, section
dB

The unit keys can either select a unit and thus Selecting a Unit -

o
(m determine the absolute value, or change the unit,

Setting Parameters"
i.e. trigger a recalculation without changing the
£ absolute value. Their function depends on the time
at which they are pressed during parameter entry:

: @D 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

LEVEL 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 dBuV  giga/nano, dBuV for RF levels,
dBu for LF levels

M/ Y mega/micro, pV 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

1007.9822.62 14 E-7



R&S SMUZ200A

Legend for Front Panel View

3 Keys for setting parameters

(o] [

J

FILE ]

RF MOD
OMN/OFF OM/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.

15

See chapter 3, section
"Setting Parameters"”,
and chapter 4, section
"RF Signal and Analog
Mod - A Mod-RF A"
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Legend for Front Panel View R&S SMU200A

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

DIA-
GRAM

ESC

DIAGRAM Brings the block diagram to the See chapter 3, section
foreground. Active menus are "Setting Parameters"
minimized. Active menus are indicated
by the buttons in the menu bar.

—
c|8
=]
g9
ml™m

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.

Keys for settings and navigation in the display and | See chapter 3, section
for setting parameters "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.

1007.9822.62 1.6 E-7



R&S SMU200A Legend for Front Panel View

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

@ Keys for setting and navigation in the display and

for setting parameters
E} Arrow keys @ / @

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

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

[e /8]

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

5 Inputs and outputs

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

| &

0+

Q Input for external analog modulation
signal in case of I/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).

paTs G

cLock &

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 A and B

RF 50§ {3+ Outputs for RF signal of path A and
ath B.
[. 100k|—t...BEHz] [.100k|-t...2.26|-kt p
[ <05 REY ] & [ <SOWRES Caution
V0G| s8V00 Do not overload the RF outputs. The

maximum permissible back-feed is
specified in the data sheet.

1007.9822.62 1.7

See chapter 3, section
"Setting Parameters

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

See data sheet
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Legend for Front Panel View

R&S SMUZ200A

7 Trigger inputs and outputs

1 MARKER{> 2 TRIGGER1-€}

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

8 Female USB connectors type A

usBe USB (universal serial bus) interfaces of type A
(host USB).
|E| |E| — 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 data
transmission) are available on the rear panel.
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See data sheet and
chapter 4, section
"Global
Trigger/Clock/Input
Settings — Setup -
Environment"

See chapter 1, section
"Connecting the
Mouse" and chapter 8,
section "USB
Connection (USB and
USB IN)"
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R&S SMU200A Legend for Front Panel View

9 Connector for sensor

SENSOR Connector for R&S NRP-Zxx sensors (provided for
= future upgrades).

10 Keys for setting the display

CLOSE Closes the active menu. See chapter 3, section
If the entry mode is active, changes "Menu Operation"
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.

CLOSE

WINBAR

A
3 Ed
3

11  Switch

= = The on/off switch switches the instrument from the|| See chapter 1, section
| ) | standby mode to the operating state provided the| "Switching On"

——d 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.

Warning!
The AC line is still connected to the instrument in
the standby mode.

11  Keys for general instrument settings

" PRESET  Sets the instrument to a defined state. See chapter 4, section
LOCAL Switches from REMOTE control to Si?t?r? rgll Instrument
- LOCAL (manual) control. 9
et SETUP Opens the setup menu for configuring
resettings.
@ s
(A HCOPY Opens the print menu for configuring
v and starting printing.
r—s INFO Displays status messages, error
.l messages and warnings.
HELP Displays context-sensitive help text.

HELP
el
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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

BrRarer Wl 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.

4 I/Q signal output

| OUT / Q OUT
Direct output or Differential (non-
inverting) output (with option R&S
SMU-B16) for analog I/Q signal
(path A or path B).

1007.9822.62
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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

See data sheet and
chapter 4, section
"Impairment of Digital
I/Q Signal"
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R&S SMUZ200A

5 | OUT BAR/Q OUT BAR

| OUT BAR /Q OUT BAR
Differential (inverting) output (Option
R&S SMU-B16) for analog I/Q signal
(path A or path B).

5 I/Q/DATA/CLOCK

I/Q/DATA/CLOCK
Rear Panel Connectors for path 1
(option R&S SMU-B81) and path 2
(option R&S SMU-B82). This options
are recommended for use of the
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 SMU-B16 (Differential Out-
puts) and options R&S-B81/B82 cannot be
fitted both, because they use the same
connectors.

6 Reference signhal output

REF OUT Output of internal reference signal.

REF IN Input for external reference signal
(the external reference is used for

both paths).

EXT MOD Input for external analog modulation
signals (amplitude, pulse, frequency

and phase modulation)

9 IEC/IEEE-bus connector

IEC 625/IEEE 488
IEC-bus (IEEE 488) interface for
remote control of the R&S SMU

112
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See data sheet and
chapter 4, section
"Differential Outputs”

See data sheet and
chapter 4, section
"Setting up the
Instrument or Installing it
in a 19" Rack"

See data sheet and
chapter 4, section "RF
Reference Frequency -
Reference Oscillator"

See data sheet and
chapter 4, section "RF
Reference Frequency -
Reference Oscillator”

See data sheet and
chapter 4, section
"Modulation Sources"

See data sheet and
chapter 8, section
"IEC/IEEE Bus
Interface"
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Legend for Rear Panel View

10

USB connectors type A

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

Further USB interface

s of type A (master USB) are on the front panel.

11

USB interface type B

USB (universal serial bus) interface of type B
(device USB).
— Input for external asynchronous
modulation data (path A only)

12 Monitor

MONITOR Connector for external monitor

13

AUX I/O interface

AUXI1/0

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 /O Settings.

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

1007.9822.62 1.13

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

See chapter 8, section
"USB Connection
(USB and USB IN)"

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
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R&S SMUZ200A

14

BERT

BERT (Bit Error Rate Tester) input
Input for data, clock and control
signals for bit and block error rate

See chapter 8 for pin assignment.

15 LAN interface

LAN LAN Ethernet interface
— For integrating signal generators
/i in a network
) — Remote control of signal
generator
— Input of external asynchronous
data
— Manual remote control of signal
generator
Firmware update

16 RFA/RFB

RFA/RFB
Provided for future upgrades

17

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)

18 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 /O interface.

1007.9822.62 1.14

measurements, level 0.0128..1.998V.

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

Connector"

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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19 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)

20 Trigger input

TRIGGER 2

Input for external triggering of digital

The TRIGGER 1 input is provided for
future upgrades.

1007.9822.62 1.15

modulations and standards and ARB.

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 R&S SMU200A

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 separate items.

» Remove the two protective covers from the front and rear panel of
the signal generator and carefully check the instrument for damage.

Remove protective covers > 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.

» The original packaging is also useful for transporting or shipping the
signal generator later on. Keep at least the two protective covers to
prevent control elements and connectors from being damaged.

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

The instrument is designed for indoors use. It can either be set up independently or mounted in a 19"
rack.

A rack adapter 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.
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R&S SMU200A Putting into Operation

Safety Instructions

General Precautions

Caution!
Prior to putting the instrument into operation, check the following:

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

Vents are not obstructed. Make sure that the air can escape freely through the vents
at the rear and at the sides. The minimum distance to the wall should therefore be at
least 10 cm.

The signal levels at the inputs do not exceed permissible limits.

The outputs of the instrument are not overloaded or incorrectly connected.
This particularly applies to the maximum permissible back-feed at the RF 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.

Any non-compliance with these precautions may cause damage to the instrument.

Protection against Electrostatics

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

Setting up the Instrument

Warning!

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

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

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

{
<500N

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

EMC Safety Precautions

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

1007.9822.62
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Putting into Operation R&S SMU200A

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 (see
below).

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.

Power switch 5. Press the main power switch at the rear of the instrument to position I.

» 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.

» Press the ON/STANDBY switch on the front panel; the green LED

ON STANDBY
‘ ‘ must be on.

e OO

» 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).

» Press the ON/STANDBY switch on the front panel; the green LED

ON STANDBY
‘ ‘ must be on.

& o

» The instrument is ready for operation. All modules in the instrument

are supplied with power.
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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.

Switching Off

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

(‘:) C‘) 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.

Warning:
The instrument is still connected to the AC supply when the instrument is
in the 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

gonnector — 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 O 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 O 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".

Default Settings

The instrument is set to a defined state with the key.

RF frequency 1 GHz

RF level OFF

Reference frequency internal, adjustment off
Offsets 0

Modulations switched off
Uninterrupted level setting switched 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
IEC/IEEE-bus address not changed

With PRESET, all parameters and switch states are preset, including those of deactivated operating
modes.

Presettings beyond those in the above list can be seen from the *RST values of the associated
IEC/IEEE-bus commands.
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Windows XP Embedded

Caution:

Drivers and programs used in the instrument under Windows XP have been

adapted to the signal generator. To avoid impairment of instrument functions, only

the settings described below are permissible. Existing software must only be

modified with update software released by Rohde & Schwarz. Likewise, only

programs authorized by Rohde & Schwarz for use on the instrument must be

executed.

The following program packages have been successfully tested for compatibility

with the measurement instrument software:

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

¢ Windows XP Remote Desktop

¢ Symantec Norton AntiVirus — Virus-protection software (see also section ")

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.

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.

i) T TTIEYD

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 uUsB 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

Caution:
The monitor must be connected only when the instrument is switched off (STANDBY)
to prevent damage to the monitor and the R&S SMU.

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

An external monitor with an analog interface can be connected to the MONITOR connector 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.
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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".

Important: In contrast to file transfer via LAN which requires only a partial permission (exception) in
the firewall, remote control via LAN is only possible if the firewall is completely switched
off. Therefore, the firewall settings for remote control differ from the firewall settings for
file transfer (see 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).

Connection to the Network

Caution:

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

Connect and disconnect the network cable only when the instrument is switched off
(standby). Only then can the network connection be reliably detected and impairments
to instrument operation 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.

LAN

|

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.
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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.
A fixed IP address must be entered in the Start - Control Panel menu of Windows XP (see "Entering
the IP Address" below).

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).

[RSTEUTERT

_"g My Computer

Dr" Contral Panel
J‘) Search

All Programs D

@ Shut Down

T '@3_3___;:113! Ej
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2. Click Control Panel and then Network and Internet Connections.

M

File Edit View Favorites Tools  Help |n

@Back = e ¥ @ |pSearch %Folders -

Address 9‘ Control Panel G

@ concolbent 21 Pick a category

ﬂ- Switch bo Classic Yiew =
T ’

-
Appearance and Themes h Printers and Other Hardware

See Also

Help and Support
@ P B ¢ Network and Internet
a Other Control Panel | Connections

Options -
J 4  Add or Remove Programs Date, Time, Language, and
F Regional Options

¥ 4 Sounds, Speech, and Audio
4 Devices

User Accounts

Accessibility Options

Performance and Maintenance . =,/ Security Center

File Edit ‘“iew Favorites Tools Help

eBack - e b @ pSearch @;Folders v

Address ﬂ Metwork and Internet Connections

See Also @ Metwork and Internet Connections

& My Metwork Places

iL Printers and Other PiCk e | taSk_ -

Hardware

% Remote Desktop = :
|-)| Set up or change your Internet connection
R Phone and Modem Options ==
E| Create a connection to the network at your workplace

Troubleshooters @ |§| Set up or change your home or small office network
Harne or Small Office
Metworking

2] Internet Explorer |§| Change Windows Firewall settings
|2) metwork Diagnastics

|§| Set up a wireless network for a home or small office

or pick a Control Panel icon

"
Internet Dptions = Network Connections

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

& Network Connections =]

File Edit ‘Wew Favorites Tools  Adva 2

— »
Q Back ~ (J ? pi ! Search
Address | & Nebwark Connections bl GO
LAN or High-Speed Internet

- = Local Area Connection
. Connecked, Firewalled
M InkeliR) PROS100 Metwork Co...

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

_L, Local Area Connection Properties B%]

General | Advanced

Connect uging:

E& IntellR) PRO 00 Metwork Connectio

This connection uses the following items:

[ 57 Mw/Link NetBIOS N
[ %= MuwiLink [P/S PN etBl05 Compatible Tramsport Prot

%= Internet Protocal (TCPAIP) ()
w
:( 1l > |

[ Install... ] ’ Uninztall ]

Dezcription

Enables thiz computer to log on to Met\Ware servers and
access theil resources.

[ Show icon in notification area when connected
[#]Motity me when this connection has imited or no connectrity

Ok ] [ 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 e =N

General

You can get 1P zettings assigned automatically if wour nebwork, supports
thiz capability. Othensize, you need to ask your netwark, adninistrator for
the appropriate IP zettings.

(O Obtain an IP address automatically
(®) Uze the fallowing IP address:

IP address: 192 0162, 1 .1
Subnet mask: 285 285 0285 . 1

Detault gateveay:

(®) Use the following DNS server addresses:
Prefered DS server:

Alternate DMS server:

I Ok H Cancel ]

Query Computer Name

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

[RStEUEnt

3_! My Computer Open

Explore
Bﬂ Contral Panel Search...
Manage
/") Search Map Metwark Drive. ..

Disconnect Metwork Drive..,

All Programs D
Show on Desktop

E Rename
Properties

TS R il T
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2. Click Properties and select the Computer Name tab in the menu.

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

System Properties [2JE3
System Restore Automatic Updates Femate
General Computer Mame Hardware Advanced

. '. Windows uses the following information to identify your computer
W on the netwark.

Computer description:

Far exarnple: "Kitchen Computer” or "Man's

Computer",
Full computer name: Mame1 23456,
“Woorkgroup: IMSTRUMEMT
To uze the Metwark [dentification wizard ba join a -
domain and create a local user account, click Network Hetwork ID

ID.

Torename this computer of join a domain, click Change.

& Changes will take effect after you restart thiz computer.

(1]:8 ] [ 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.

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.
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. @ Windows Firewall .

General | Exceptions | Advanced

Windows Firewall helps protect your computer by preventing unauthorized users
from gaining access bo your computer through the Intemet or a netwark.

@ s

This zetting blocks all outside sources from connecting to this
carmputer, 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
lozations, such as airportz. You will not be notified when YWindows

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

@ () Off (not recommended)

Avoid uging thiz setiing. Turning off ‘Windows Firewall may make this
carmputer more vulherable ta wiruses and intruders.

Wihat else should | khow abaout Windows Firewall?

I ar. H Cancel ]

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

&) windows Firewall

General | Exceptions | Advanced

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

Programs and Services:
M arne
Component of Software Platform: ComponentE nvinonment’s erver
[ItFile and Printer Sharing
[ Meszage Queuing
[ Remate Assistance
[J Remate Desktop
O Run Ultr@k/NC SERVER
O UPHP Framewark

| 4ddPogram... | [ AddPot. ||  Edi.

Dizplay a notification when Windows Firewall blocks a program

Wihat are the rizks of allowing exceptions?

[1]4 ][ 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[I 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. In the 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. In the Search menu, select Computers or People and then A Computer on the Network.

3. In the 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).

Caution:

After activation of the remote desktop, any user on the network who knows the
computer name and login data 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.
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Enable Remote Desktop Connection on 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. Switch off instrument

2. Connect external keyboard and mouse to the USB interface.
3. Switch on instrument
4.

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

[RIStONTNERt

:_;')j My Computer  open

Explore
G) Control Panel Search...
Manage
/—) Search Map Metwark Drive. ..

Disconnect Metwork Drive. ..

All Programs D
Show on Deskkop

Rename

=i

Properties

KR O TEIO Y2

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

System Properties [2JE3

General Computer Marme Hardware
Syztem Festore Lutomatic Updates

A= Select the ways that this computer can be used from another
location.
Remote Azsistance
[] &llow Remate Assistance invitations to be sent from this computer

What is Bemote Assistance?

Femate Desktop

Allow users to connect remotely to this computer
Full computer name:
M arne 23456
what iz Remote Deskiop?

Select Remote Users...

For uzers bo connect remotely o this computer, the user account must
have a pasgword.

windoves Firewall will be configured to allow Femote Deskiop
connections to this computer.

I ak H Cancel ]

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

%4 Remote Desktop Connection ==

Computer; | Marne1 23458

[ Connect H Cancel ][ Help ] [ 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".

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.

%44 Remote Desktop Connection ==

S )esktop
{ tion

General |Display Local Resources | Programs | Espenience

Logon settings

Tupe the name of the computer, or choose a computer fram

the drop-down list,

Computer: | Name123456 [v]

Jzer name: | instrument
Pazzword:  (eesssseses

Domain:

[ Save my password

Connection settings
@ Save cumrent settings, or opeh saved connection.

[ Save bz... ] [ Open... ]

[ Connect H Caticel ][ Help ] ’ Options << ]
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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 EI button of the Computer: entry field.

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

‘;U Remote Desktop Connection
(=

>

SE]

ktop

ol

General| Displap | Local Resowrces | Programs | Experience

Femote deskiop size

D Chooze the size of your remote desktop. Drag the slider all the
— Way to the right to go fullscreen.

Less J tare
800 by BOO pivels
Colors
High Color [1 kit) [v]
I |

Mote: Settings on the remote computer might override thiz getting.

Display the connection bar when in full soreen made

[ Connect H Caticel ][ Help ] ’ Options << ]

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.
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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):
1. 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

REMBLE!

@ remote on
RS-INSTRUMENT
@’ Control Panel
é:) Search

Windows Security

all Programs D

L{II Disconneck

) A @ oY

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.

1007.9822.62 1.36 E-7



R&S SMU200A Manual Remote Control via an External Controller

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://ultravnc.sourceforge.net/download.htm).

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 Ultr@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.

Caution:

After enabling the VNC connection, any user on the network who knows the password
and IP address of the vector signal generator can access this R&S SMU. Even after
cutting 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 deinstalled or the
VNC server service disabled.

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

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.

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.

o g > w DN
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» Select installation of all components

ﬁ%’ Setup - UkrizVHC Release 1.0.0 RC 18

Select Components
Which components should be installed?

Select the components you want bo install; clear the components you do not want to
inztall. Click Mext when you are ready to continue.

Full installation v
UlrawMC Server 1.8 B
Ultrat M Wisvwer 1.0 B
[¥]illraWHC Fepeater 0.1 kB

Current selection requires at least 2.7 MB of dizk space.

[ < Back " Mest = l[ Cancel

» Select all entries in the Additional Task Panel

ﬁl Setup - Utri@VHC Release 1.0.0 RC 18

Select Additional Tasks
YWhich additional tasks should be performed?

Select the additional tasks pou would like Setup to perform while installing Ult@tMC
Releaze 1.0.0 RC 18, then click Nest.

Server configuration;

Feaizter Ulr@VMC Server as a spstem service
Start or restart @M service

Additional icons:

Create a Uln@WHC Viewer desktop icon
Create a UrENE Server desktop icon
Create a UlniE?'NE Repeater deshklop icon

File Associations:

[v] Azsociate . vnc files with UIiEVMC Yiewer

[ < Back " Mest > l[ Cancel

» A successful installation is indicated by a message

WinVHC x|

i The \WinWMC service was successfully reqistered
\J) The service may be started from the Control Panel, and wil
autamatically be run the next time this machine is reset

» Atthe same time a warning is displayed stating that a password must be set.

| WinVHC Error -

L] WARMING : This machine has no default password set, WinWNC will present the Default
. Propetties dialog now to allow one ko be entered,

1007.9822.62 1.38 E-7



R&S SMU200A Manual Remote Control via an External Controller

» 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.

WinVHC: Default Local System Properties =)
Incoming Connections Connection Settings
lv Accept Socket Connections [ Force Yiew Only [disable Yiewers Inputs]
Password: |m [~ Disable Local Inputs [Keyboard & Mouse]

Display Number or Ports to use « Auto E GO D e R LI

" Display N° Update Handling

" Ports Main: Http: ¥ Poll Full Screen [ Fast] - Poll Console

Windows Only

v Poll On Event

I+ Poll Foreground Window—|
M5 Logon |
[ Poll ¥indow Under Cursor Received Only

¥ Enable Jawva Yiewer [Http Connection]

lv¥ Enable Xdmcp (%11 Connection] e mibookill

¥ ¥Yideo Hook Driver
When Last Client Disconnects " Low Accuracy [ Turbo Speed ]

+ Do Nothing

DSM Plugin
¢ Lock Workstation [WZK) [~ Use |Nu Plugin detected... j
" Logoff Workstation
Misc. Share only the Window Named :

[~ Share |

v Enable Blank Monitor on Yiewer Request

I+ Enable File Transter Query on incoming connection

I Log debug infos to the Win¥NC.log file I Display Query Window Timeout: 5
I~ Allow Loopback Connections

Default Server Screen 11 |1_ 0K | Apply ‘ Cancel ‘

7. After the installation the VNC connection must be enabled in the ICF firewall (see following section).

After the installation 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.

K| TTTIE YT z
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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.

. @ Windows Firewall .

General | Exceptions | Advanced

Windows Firewall helps protect your computer by preventing unauthorized users
from gaining access bo your computer through the Intemet or a netwark.

v

This zetting blocks all outside sources from connecting to this
carmputer, 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
lozations, such as airportz. You will not be notified when YWindows

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

@ () Off (not recommended)

Avoid uging thiz setiing. Turning off ‘Windows Firewall may make this
carmputer more vulherable ta wiruses and intruders.

Wihat else should | khow abaout Windows Firewall?

I ar. H Cancel ]

3. Select tab Exceptions and call sub menu Add Program...

| Add a Program -

To allow communications with & program by adding it to the Exceptions list,
zelect the pragram, or click Browse to zearch for one that iz not listed.

Programs:

| Caloulator

E 5 logon test utility

& Naotepad

E) On-Screen Keyboard

U Pair

1 Run Ult@WNC Repester
ERun UIk@EWNC SERVER
& Fun U@ NC VIEWER
E Upgrade

|3 wWindows Explarer

A wordPad

Path: | C:A\Program FilesiUlteaM Chwinvne. exe

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

@E'I Windows Firewall

General | Exceptions | Advanced

Wwindows Firewall iz tumed off. Y'our computer iz at risk of attacks and intrugions
from outside sources such as the Intermet. "We recommend that you click the
General tab and select On.

Programs and Services:

Mame

Component of Software Platform: ComponentE rvironmentS erver
[ File and Printer Sharing

[ Meszage Queuing

[ Remate Assistance

[ Remate Desktop

WI:Fun Ul @NC SERVER:

O UPAF Framework.

| AddPogiam.. | [ AddPet. ||  Edt. ||  Delete

Dizplay a notification when Windows Firewall blocks a program

YWhat are the risks of allowing exceptions?

Ok l [ Cancel

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.

1007.9822.62 141 E-7



Manual Remote Control via an External Controller R&S SMU200A

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.

Connection x|
R nCSever [152168.1.1 =
- [ hozt:dizplay or host:port |
r— Quick Options
& AUTO [Aabn zelect best settings) Connest
 ULTR& [»2Mbit/z) - Expenimental
Cancel
LAk [ 1hbitds] - Max Colors _I

© MEDIUM (> 128Kkit’s] - Max Colors
" MODEM (19 - 128Khkit/s) - 256 Colors
 GLOwW [« 19kKkit/s] - 256 Calars, Fuzzy

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

[~ Use DSMPlugin IND Flugin detected... j Config |

[ Prowy/Flepeater I

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.
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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

The 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:

1. 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:

1. 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.

Removing the VNC program:

4. Open the start menu with the Windows key or the CTRL+EXC key combination.
5. Open the Control Panel menu

6. Select Add or Remove Programs

7. 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:

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

2. Open the Control Panel menu

3. Select Services
4. Deactivate the VNC Server service.

The connection is disabled, the VNC icon on the task bar . 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 embedded 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.

E} Control Panel E]@
File Edit \iew Favarites Tools  Help ﬁ'
2, _ ? 7~ Search Folders EI -
Address g" Cankral Panel fv: a Go
Conkrallers araphics, .. |

D = T @

[ Switch to Cateqory View -

Internet Kevboard Mouse Mebwork,
Options Connections
See Also * "1 ) :}F-, ’ " ' .
i - 1 L - .
B ] = s

& windows Update
Phone and  Power Options  Printers and  Regional and

L] Help and Support Modem ... Faxes Language ...
A @ 5L
- ~ )
Scanners and  Scheduled Sounds and Speech
Cameras Tasks Audio Devices
9 g
3

System Taskbar and  User Accounts W |
Skart Menu [»
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Using Norton Antivirus

6. Selectthe Advanced and click Performance Settings

Y'ou muszt be logged on az an Administrator to make most of these changes.

Performance

Yizual effects, proceszor scheduling, memorny uzage, and wirtual mermony

Settings

I1zer Profiles

Dezktop settings related to pour logon

Settings

Startup and Recovery

Syzterm startup, systerm failure, and debuagaging infarmation

Settings

[ E rvironment Y ariables ] [ Error Reporting ]

[ aE. H Cancel ]

System Properties 2
General Computer Mame Hardware
Advanced Syztem Festore Fiemate
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7. Click the Change button

Performance Options E]

Wisual Effects | Advanced

Processor scheduling

By default, the computer is set ko use a greater share of
processar kime ko run your programs.,

adjust For best performance aof ;

() Background services

Memory usage

By defaulk, the computer is set ko use a greater share of
memaory ko run your programs.

adjusk Far best performance af ;

() Programs () 3vstem cache

Wirkual mermary:

& paging file is an area on the hard disk that Windows uses as
if it wiere RAM,

Total paging file size For all drives; 0 ME

0K H Cancel ]

1007.9822.62 1.46 E-7



R&S SMU200A Using Norton Antivirus

8. Activate
- Drive D: [DATA]
- System managed size

| Virtual Memory B[]

Drive [Wolume Label] Paging File Size (ME)

C:  [FIRMWARE]
D:  [DATA]
E:  [USBSTICK]

Paqing file size for selecked drive

Crrive: O [DATA]
Space available: 11557 MB
O Custom size:

Initial size (MB]):

Maximum size (ME):

(%) System mananed size:
() Mo paging file Set

Total paging file size for all drives
Mirirnurn allowed: ZMB
Recommeanded: 381 MB
Currently allocated: 0O ME

QK l [ Cancel

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 I/Q (vector) modulation. Digital data streams are converted to an 1/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 I/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 1.000 000 000 00 |GHz | |rr orF PEPA[-30.00 dBm Leva|-3000 [aBm -|
Freq B 1.000 000 000 00 |GHz -| |rr orF PEP 0 [-30.00 40m Levb|-30.00 [aom -]

| A: ALC-Auto | B: ALC-Auto Info
e}
our
€8
Basehand A Fading A AWGN/MP Al 1/Q Mod A RF/A Mod A
FF &
config... config... I config... I config... I config... I |
I =57 —" = _— ._(9_)
[" On 2] " On " On [" On " On
DigMod Std Del IMp
BB Input Graphics BERT
config... I config... I | config... I
[” On [” On " On
Graph A+B BERT
Basehand B Fading B AWGN/AMP B 1/Q Mod B RF/A Mod B
config... I , config... I — confiy... I config... I _| | config... I | - RGFE
[~ On " on " on [~ On " On
DigMaod Std Del IMP

BERT

Fig. 2-1 Block diagram of a fully equipped two-path R&S SMU
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R&S SMUZ200A

In the R&S SMU, a digitally modulated signal can be generated in several ways:

1. The I/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).

Freq

1.000 000 000 00

GHz j

pep 26,50 dom tov 30,00 |aom |

Marker

1: Ratio
2 Ratio
3. Ratio

AWGNI/IMP

config...

config...

[~ On

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

Fig. 2-2
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Info

[Lle]
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config...

E
S

Graphics

config._.

[~ On
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2. 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.

frea | 1.000 000 000 00 [on- | furor pp[-30.00 @n ted-30.00 [won -]

| ALC-Auto Info |

e}
ouT

[ Baseband |

config... |

[~ On
DigMod

[ RE/AMod |

d

[ Graphics |

config... |

[~ On
Graph A

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

reea 1,000 000 000 00 |ove -| pee 30,00 aom tov 30,00 |aom ~|

[ ALC-Aulo Info

Marker [Lle] ARl
QuT 1A N

[ AWGNIIMP |

config.

E
s

Graphics

config._.

[~ On

Fig. 2-3 Operation of R&S SMU 1I/Q modulator with external analog 1/Q signals directly applied to
the I/Q modulator
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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 I/Q signal. The
analog I/Q signal is fed to the I/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 I1/Q impairment functions. The 1/Q signal can be
deliberately corrupted, e.qg. 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 I/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.

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.
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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

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

e Simulation of antenna diversity

rrea 1.000 000 000 00 |ovz ~| fsrore pep 30,00 oom Lev -30.00 |oom <

[ ALC-Auto Info

[[i=]
ouT

[ Daseband A | IMP 1f0 Mod RFiA Mod

config... config... 5 config._. config... RF
Sk _ —{Z
[~ On m . [~ On [~ On [~ On
DigMod

Baseband B i Graphics

config... config...

[~ On

[~ On

Fig. 2-4 Operation of R&S SMU with two baseband generators and one RF path
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One Baseband Path and Two RF Paths

Possible applications:

* Generation of a modulated signal on path A and a CW interferer on path B

FrquI 1.000 000 000 00 IGHz j PEP A |-30.00 dBm LevA|-30_00 dBm v[
Freq B | 1.000 000 000 00 IGHz j PEP B |-30.00 dBm LevB|-30_00 dBm v[

| A ALC-Auto | B: ALC-Auto Info |
Marker NGy
1: OnIof Ratio aut
2 OniDff Ratio
3 Onioff Ratio
4 Oniff Ratio (=

IMP

config... | config...

[ on

™

I

Graphics

config... |

" on

Fig. 2-5 Operation of R&S SMU with one baseband generator and two RF paths
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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)

e Generation of fading scenarios with external I/Q signal

Freq A 1.000 000 000 00 |GHz | |re orF pep[-30.00 Bm Lova[-30.00 [esm -|
FreqB| 1.000 000 000 00 |GHz | |rr orF Pep 5[ 30.00 d8m Lovs[-30.00 [asm -|

| A: ALC-Auto | B: ALC-Auto Info
e}
ouT
=
Basehand A Fading A AWGN/AMP Al 1Q Mod A RF/A Mod A
RF &
config... I config... I confiy... I config... I config... I | -
=5 =" = _— { 9_)
™ On 2] ™ on [ on ™ On [~ On
DigMaod Std Del IMP
BB Input Graphics BERT
config... I config... I __| config... I
[~ On [~ On [~ on
Graph A+B BERT
Baseband B Fading B AWGN/IMP B 1/Q Mod B RF/A Mod B
config... I : config... I — config... I config... I _| | config... I | - H@FEI
[" On " On " On [" On " On
DigMod Std Del IMp

Fig. 2-6 Fully equipped two-path instrument
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R&S SMUZ200A

Description of Individual Diagram Blocks

Available Blocks

Block

Function of block

Status display in the block

Effect of TOGGLE ON/OFH key

Baseband A or B

Baseband source is configured
and activated

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 Aor B

Fading simulator is configured
and activated

Selected test case or
selected fading configuration

Switches the fading simulation on or
off (Note: under certain signal
routing conditions only one fader can
be activated)

AWGN/IMP A or B

Additive white Gaussian noise
production and digital
impairments are activated

Active functions of block

Switches the active functions of the
block on or off. The functions
(AWGN, impairments or both) are
activated in the respective menus.

Graphics

Graphical display is selected
and activated

Status of graphical display

Opens or closes the graphics
window.

I/QMod AorB

1/Q modulator is configured,
1/Q impairments are selected
and activated

Analog I/Q impairments,
1/Q swap

Switches the 1/Q modulator on or off.

RF/A Mod 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
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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.

External Baseband In block

BB Input

config... |

I 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 I/Q signals can be applied to the
analog I/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).

1007.9822.62 2.11 E-7



Description of Individual Diagram Blocks R&S SMU200A

AWGN/IMP A block

AWGNJIMP A

config...
[ On

This block is displayed only if a baseband main module is installed. In this block (digital) 1/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

AWGNJ/IMF B

config._.
[~ On

This block is displayed only if two baseband main modules (option R&S SMU-B13) are installed. In this
block (digital) I/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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Blocks of the RF Section

1/Q Mod A block

15 Mod A

config...

[ On
Imp Swap

The (first) 1/Q modulator is configured in this block. Also the Analog Wideband I/Q mode can be
selected here, which allows external 1/Q signals to be directly applied to the 1/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 1/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 1/Q mode.

The status display in the block shows whether I/Q impairments and/or 1/Q swap is active. 1/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 key). This permits the following
configuration to be obtained with a single-path R&S SMU.

The baseband source generates an 1/Q signal that is output via the analog I/Q output. At the
same time, the RF section generates an unmodulated carrier.

I/Q Mod B block

170 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 1/Q modulator B can only be driven by modulation signals from the R&S SMU baseband
section. Operation with external analog 1/Q signals is not possible.

RF/A Mod A block

RFIA Mod A
config ik
[ On
AM

In this block, the RF parameters and the analog modulation modes of path A are set.
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The active analog modulation modes are displayed in the block. The [ TOGGLE ON/OFF | 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
[FREQ|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

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
RF B

config... | - 3

[ 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

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 [ ON/OFF TOGGLE | 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.

Step 1: Activate default (preset) state

1.000 000 000 00 | oz ~|fsrore pep|-30.00 @m Lev|-30.00 |com

-

[ ALC-Auto Info

Set a defined instrument -
state by pressing the our
PRESET| key. O

[ Baseband | AWGNIIMP 15Q Mod RFIA Mod

config__ config. : config. . config... RF
[~ on [~ on [~ Oon [~ Oon
Dighod

Graphics

config...

[~ On
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R&S SMUZ200A

Step 2: Select and activate digital modulation

v . O

red 1,000 000 000 00 |ov= ~|[re ore

rep 30,00 @m Lev -30,00 |com -]

[ ALC-Auto Info
ol
Select the Baseband A ©
. Baseband AWGN/IMP Q Mod RFJA Mod
block by turning the
rotary knOb. config... config... config.._ config.._ _/._gé_)
[~ on [~ Oon [~ Oon [~ Oon
DiaMod
Graphics
config...
[~ On
| | | | | | |
rea  1.000 000 000 00 ‘GHZ J RE OFF pep|-30.00 dem Lev -30.00 |dem -
[ ALC-Auto Info
[lie]
Press the rotary knob to b
open the menu where =p
the digital modulation Emm smmhmsi AWGNIIMP | 17 Mod RFJA Mod
can be selected R stantiar e config... config... config. . RF
(different modulation 3GPP FOD.. =" “on “on 1 ron =
modes are available Custom Digital Mod..
depending on the Multicarrier CW...
. . |— Frequency Offset —
options installed). oo0Hz
0w Path Gain
Graphics
config...
[~ On
| | | | | | |
n — TDMA standards —
GSMEDGE...
— COMA standards —
JGPP FDD...
misc
Custom Digital Mod... :
Highlight Custom leHE‘:" .
Digital Mod... by turning |1 Multicarrier CW...
the rotary knob.
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Example of Setup

Press the rotary knob to
open the Custom Dig.
Mod. menu.

Freq

1.000 000 000 00 |otr -|jerorr

rer 230,00 wom tev 30,00 [oom -|

=1 Custom Dig. Mod.

State S =

Set to Default
Save/Recall User...

Data Source
Dala Source | PRBS j
PRBS Type |PRBS 9 |
List Management _
Set acc to standard | GSM j
Symbol Rate | 270833333 |ksymis ~|
Coding |Gsm =l
Modulation Type | MSK |

Filter
Filter | Gauss ﬂ

BT | 0.30

ALC-Auto

Info

/G Mod RFiA Mod
config... config... RF
— s
[~ On [~ On

More... |

Graphics

config...

[~ On

E n —
o}

+i
|_| = M B+ra dB[m]

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.

1007.9822.62

8| Custom Dig. Mod. A

State

Setto Default |

Save/Recall User__. |

Data Source

Data Source | PRBS

PRBS Type |PRBS 9

List Management... |

Set acc to standard | User

Symbol Rate

| 1.000 000 000 | Msymis ~||

Coding | GSM |
Modulation

Modulation Type | MSK -]

More.___ | L
Filter
Filter | Gauss -]
BT | 0.30 N
2.17
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R&S SMUZ200A

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.

& | Custom Dig. Mod. A

State Off

Setto Default |

Save/Recall User... |

Data Source

Data Source |PRBS j
PRBS Type |PRBS 8 R
List Management... |
Set acc to standard | User j
Symbol Rate | 1.000 000 000 | Msymis ~|
ICuding j
. 'Differential
Modulation Type Phase Differential
= Differential + Gray
O Bece Gray 1
GSM C
NADC
Filter Galpne
PHS
BT TETRA ~

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

1007.9822.62

&5 | Custom Dig. Mod. A

State Off

Set o Default |

Save/Recall User... |

Data Source
Data Source |PRBS j

PRBS Type |PRBS 9 -]

List Management. .. |

Set acc to standard | User j

Symbol Rate |  270.833 333 |ksymis |

Coding | GSM R

Modulation
Modulation Type | QPSK -]
More. |
Filter

Filter |Ruut Cosine j

Roll Off Factor | 0.30] B
b

2.18
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. . &8 | Custom Dig. Mod. A

Setto Default |

SaveiRecall User... |

Data Source

. . L. Data Source PRBS A
Finally, switch on digital | =l
modulation by selecting PRBS Type |PRBS 9 El
State On. List Management.._. |

Set ace to standard | User |
Symbol Rate | 270.833 333 |ksymis |
Coding | GSM |
Modulation
Modulation Type | aPSK =]
More.___ |
Filter
Filter |Ruut Cosine j
Roll Off Factor | 0.30 o

1.000 000 000 00 |ovz ~|fsrorr rep 30,00 @m Lev -30,00 |com -]

DIA- -
GRAM d

[ ALC-Auto Info
Press the [DIAGRAM
key to display the_ wener 5o
complete block diagram. e 2EE
3 Ratio
4: Ratio @>

AWGNIIMP [ | RFiA Mod

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

[~ On [~ On

Graphics

config...

[~ On

To indicate the active state, the Baseband block is displayed in blue. The 1/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.
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R&S SMUZ200A

The menu can be
displayed in the
foreground by clicking
the softkey below the
button in the Windows
list.

Press the key to

minimize the menu
again.

Freq

1.000 000 000 00 |o+= - {srorr

[ ALC-Auto

e 28,00 som Lev -30,00 |wom -

Info

=5 Custom Dig, Mod. ®
Set to Default
Save/Recall User...

Data Source

[ i RFiAMod |
Data Source |PRBS =
PRBS Type [PrRES 9 =
[~ On
List Management...

Set acc to standard ‘ User

|
| 1.000 000 000 | Msymis ~|
Bl

Symbol Rate
Coding | OFF
Modulation Type | aPsk K| Graphics
e L config...
Filter [ On
Filter | Root Cosine -
Roll Off Factor | 0.30 o

Set frequency and level and activate RF signal

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.
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Enter the level in the
same way after pressing

the key.

|Lev’ ‘5.00’“5"1 v||

DIA-
5R.A M

Press the key
to display the complete

block diagram.

ONIOFF

TOGGLE

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.

1007.9822.62

GHz -

Frea  2.000 000 000 00

pepl 400 aom Lex| -5.00 |oom -

harker
1: Ratio

2 Ratio
3: Ratio
4 Ratio
£ i AWGN/IMP
EB——)

config...

[~ On

Dig Mod ‘ ‘ ‘

2.21

ALC-Auto Info

=]

QouT

config...

5

Graphics

config...

[~ On
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Step 4: Select graphics display of 1/Q signal

& Graphics Settings

| Path A

State Off

Gr -
Smart Graphics [ On
confid | wode IC =]

Select the Graphics Sample Rate Mode |Autu ﬂ
block and open the Sample rate | 0.100
respective menu by

turning the rotary knob.

EZ A: i(t), q(t)

1
=
‘v
& 0
s
Activate display of the = 08
I/Q diagram by selecting =i
State On with the rotary 0 200 400 600 800 1000
knob.
P
=
2 !
-
E o0
E
3 05
o
8
0 il 400 B0 &00 1000
t/ Tsymbol
Run Zoom out Show ref Copy to 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 [ FREQ | or [ LEVEY key is
pressed. Status messages for the output signal are displayed in addition to frequency and level.

FregA| 1.000 000 00O 0O |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 [hugrpairsy
config... I CDMA standards
3GPP FDD...

[ oOn
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

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.

=F Baseband A

i - TDMA standards ---
.. GSMEDGE..
.. .- CDMA standards ---
.. 3GPP FDD...
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R&S SMU200A Operating Concept

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.

||Filter 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.

e 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 avalue 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.

| A ListMudf_UCnrr. ALC-Auto | B: ALC-A
- AEE
SHEee I state Symbol Rate
Custom Digital Modl...
ARE... lgnore 174 sym (slot lengthy yode Auto -
Multicarrier CW... Set To Default o
o
--- Frequency Offset —-
. Mode Start Level -30.00 |dBm ~
.. 0Hz Modulation
... --- Path Gain --- Savel/Recall Frame. . Filter 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 ([REARR] 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 key:

Contents Previous Mext

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 cormm