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Grouped Safety Messages

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

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

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

The product is used for its designated purpose if it is used in accordance with its product documentation
and within its performance limits (see data sheet, documentation, the following safety instructions). Using
the product requires technical skills and a basic knowledge of English. It is therefore essential that only
skilled and specialized staff or thoroughly trained personnel with the required skills be allowed to use the
product. If personal safety gear is required for using Rohde & Schwarz products, this will be indicated at
the appropriate place in the product documentation. Keep the basic safety instructions and the product
documentation in a safe place and pass them on to the subsequent users.

Symbols and safety labels

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

| O O — ~ ~ O

VSC:';& Fgé _Stgnd_by cl?Jlrrree%tt Alternating Direct/alternating %?Vé%i ;Tg%;;%ergteeg
ON/OFE indication (DC) current (AC) current (DC/AC) insulation

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

1171.0000.42-04.00 Sheet 1



Grouped Safety Messages

Tags and their meaning

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

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

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

NOTICE NOTICE indicates a property damage message.

In the product documentation, the word ATTENTION is used synonymously.

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

Basic safety instructions

1. The product may be operated only under the Rohde & Schwarz. Only original parts may
operating conditions and in the positions be used for replacing parts relevant to safety
specified by the manufacturer. Its ventilation (e.g. power switches, power transformers,
must not be obstructed during operation. fuses). A safety test must always be
Unless otherwise specified, the following performed after parts relevant to safety have
requirements apply to Rohde & Schwarz been replaced (visual inspection, PE
products: conductor test, insulation resistance
prescribed operating position is always with measurement, leakage current
the housing floor facing down, IP protection measurement, functional test).
2X, pollution severity 2, overvoltage category 3. As with all industrially manufactured goods,
2, use only in enclosed spaces, max. the use of substances that induce an allergic
operation altitude 2000 m above sea level, reaction (allergens, e.g. nickel) such as
max. transport altitude 4500 m above sea aluminum cannot be generally excluded. If
level. you develop an allergic reaction (such as a
A tolerance of +10% shall apply to the skin rash, frequent sneezing, red eyes or
nominal voltage and of £5% to the nominal respiratory difficulties), consult a physician
frequency. immediately to determine the cause.

2. Applicable local or national safety 4. If products/components are mechanically
regulations and rules for the prevention of and/or thermically processed in a manner
accidents must be observed in all work that goes beyond their intended use,
performed. The product may be opened only hazardous substances (heavy-metal dust
by authorized, specially trained personnel. such as lead, beryllium, nickel) may be
Prior to performing any work on the product released. For this reason, the product may
or opening the product, the product must be only be disassembled, e.g. for disposal
disconnected from the supply network. Any purposes, by specially trained personnel.
adjustments, replacements of parts, Improper disassembly may be hazardous to
maintenance or repair must be carried out your health. National waste disposal
only by technical personnel authorized by regulations must be observed.

1171.0000.42-04.00 Sheet 2
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Grouped Safety Messages

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

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

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

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

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

Intentionally breaking the protective earth
connection either in the feed line or in the

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

If the product has no power switch for
disconnection from the AC supply, the plug

1171.0000.42-04.00

12.

13.

14.

15.

16.

17.

18.

19.

of the connecting cable is regarded as the
disconnecting device. In such cases, it must
be ensured that the power plug is easily
reachable and accessible at all times
(corresponding to the length of connecting
cable, approx. 2 m). Functional or electronic
switches are not suitable for providing
disconnection from the AC supply. If
products without power switches are
integrated in racks or systems, a
disconnecting device must be provided at
the system level.

Never use the product if the power cable is
damaged. Check the power cable on a
regular basis to ensure that it is in proper
operating condition. By taking appropriate
safety measures and carefully laying the
power cable, ensure that the cable cannot be
damaged and that no one can be hurt by e.g.
tripping over the cable or suffering an electric
shock.

The product may be operated only from
TN/TT supply networks fused with max. 16 A
(higher fuse only after consulting with the
Rohde & Schwarz group of companies).

Do not insert the plug into sockets that are
dusty or dirty. Insert the plug firmly and all
the way into the socket. Otherwise, this can
result in sparks, fire and/or injuries.

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

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

Ensure that the connections with information
technology equipment comply with IEC
950/EN 60950.

Unless expressly permitted, never remove
the cover or any part of the housing while the
product is in operation. Doing so will expose
circuits and components and can lead to
injuries, fire or damage to the product.

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

Sheet 3
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21.

22.

23.

24.

25.

26.

27.

Grouped Safety Messages

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

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

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

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

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

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

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

Batteries and storage batteries must not be
exposed to high temperatures or fire. Keep
batteries and storage batteries away from
children. Do not short-circuit batteries and
storage batteries.

If batteries or storage batteries are
improperly replaced, this can cause an
explosion (warning: lithium cells). Replace
the battery or storage battery only with the
matching Rohde & Schwarz type (see spare
parts list). Batteries and storage batteries
must be recycled and kept separate from
residual waste. Batteries and storage
batteries that contain lead, mercury or
cadmium are hazardous waste. Observe the

1171.0000.42-04.00

28.

29.

30.

31.

32.

33.

34.

national regulations regarding waste
disposal and recycling.

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

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

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

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

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

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

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

Sheet 4



Informaciones elementales de seguridad

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

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

Ademas queda en la responsabilidad del usuario utilizar el producto en la forma debida. Este producto
esta destinado exclusivamente al uso en la industria y el laboratorio o, si ha sido expresamente
autorizado, para aplicaciones de campo y de ninguna manera debera ser utilizado de modo que alguna
persona/cosa pueda sufrir dafio. El uso del producto fuera de sus fines definidos o despreciando las
informaciones de seguridad del fabricante queda en la responsabilidad del usuario. El fabricante no se
hace en ninguna forma responsable de consecuencias a causa del mal uso del producto.

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

Simbolos y definiciones de seguridad

A AN A SR A

Ver Informaciones jCuidado!
para Peligro de jAdvertencia! | Conexién a . Conexion Elementos de
documen- L .- Conexion -
tacion de maquinaria golpe de Sup§ﬁ|0|e conductor a tierra a masa con.strucmon con
con un peso corriente caliente protector conductora peligro de carga
producto "
de > 18kg electroestatica
| O (D — N TN D
Potencia EN Indicacion Corriente Corriente Corriente continua/- El ap:ﬁg;gz dprcg?g:’?o en
MARCHA/PARADA | Stand-by | continua DC | alterna AC alterna DC/AC . ) p
aislamiento de doble refuerzo
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Informaciones elementales de seguridad

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

Palabras de seial y su significado

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

lesiones de gravedad si no se toman las medidas oportunas.

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

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

danarlo.

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

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

Informaciones de seguridad elementales

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

como posicion de funcionamiento se define
por principio la posicion con el suelo de la caja
para abajo, modo de proteccién IP 2X, grado
de suciedad 2, categoria de sobrecarga
eléctrica 2, utilizar solamente en estancias
interiores, utilizacion hasta 2000 m sobre el
nivel del mar, transporte hasta 4.500 m sobre
el nivel del mar.

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

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

1171.0000.42-04.00

trabajo y de prevencion de accidentes. El
producto solamente debe de ser abierto por
personal especializado autorizado. Antes de
efectuar trabajos en el producto o abrirlo
deberé este ser desconectado de la corriente.
El ajuste, el cambio de partes, la manutencién
y la reparacion deberan ser solamente
efectuadas por electricistas autorizados por
R&S. Si se reponen partes con importancia
para los aspectos de seguridad (por ejemplo
el enchufe, los transformadores o los fusibles),
solamente podran ser sustituidos por partes
originales. Después de cada recambio de
partes elementales para la seguridad debera
ser efectuado un control de seguridad (control
a primera vista, control de conductor protector,
medicidn de resistencia de aislamiento,
medicion de la corriente conductora, control
de funcionamiento).
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Informaciones elementales de seguridad

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

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

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

Ciertos productos, como por ejemplo las
instalaciones de radiocomunicacion RF,
pueden a causa de su funcion natural, emitir
una radiacion electromagnética aumentada.
En vista a la proteccion de la vida en
desarrollo deberian ser protegidas personas
embarazadas debidamente. También las
personas con un bypass pueden correr peligro
a causa de la radiacién electromagnética.

1171.0000.42-04.00

10.

1.

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

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

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

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

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

Si el producto no esta equipado con un
interruptor para desconectarlo de la red, se
debera considerar el enchufe del cable de
distribucion como interruptor. En estos casos
debera asegurar de que el enchufe sea de
facil acceso y nabejo (segun la medida del
cable de distribucién, aproximadamente 2 m).
Los interruptores de funcion o electrénicos no
son aptos para el corte de la red eléctrica. Si
los productos sin interruptor estan integrados
en bastidores o instalaciones, se debera
instalar el interruptor al nivel de la instalacion.
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12.

13.

14.

15.

16.

17.

18.

19.

Informaciones elementales de seguridad

No utilice nunca el producto si esta danado el
cable eléctrico. Compruebe regularmente el
correcto estado de los cables de conexion a
red. Asegure a través de las medidas de
proteccion y de instalacion adecuadas de que
el cable de eléctrico no pueda ser dafiado o
de que nadie pueda ser dafiado por él, por
ejemplo al tropezar o por un golpe de
corriente.

Solamente esta permitido el funcionamiento
en redes de distribucion TN/TT aseguradas
con fusibles de como maximo 16 A (utilizacién
de fusibles de mayor amperaje solo previa
consulta con el grupo de empresas Rohde &
Schwarz).

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

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

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

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

A menos que esté permitido expresamente, no
retire nunca la tapa ni componentes de la
carcasa mientras el producto esté en servicio.
Esto pone a descubierto los cables y
componentes eléctricos y puede causar
heridas, fuego o dafios en el producto.

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

1171.0000.42-04.00

20.

21.

22.

23.

24.

25.

26.

En caso de que los productos que son
instalados fijamente en un lugar sean sin
protector implementado, autointerruptor o
similares objetos de proteccidn, el circuito de
suministro de corriente debera estar protegido
de manera que usuarios y productos estén
suficientemente protegidos.

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

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

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

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

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

No ponga el producto sobre aparatos que
produzcan calor, como por ejemplo radiadores
o calentadores. La temperatura ambiental no
debe superar la temperatura maxima
especificada en la hoja de datos.
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27.

28.

20.

30.

31.

Informaciones elementales de seguridad

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

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

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

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

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

1171.0000.42-04.00

32.

33.

34.

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

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

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

Antes de proceder a la limpieza, desconecte el
producto de la red. Realice la limpieza con un
pafio suave, que no se deshilache. No utilice
de ninguna manera agentes limpiadores
quimicos como, por ejemplo, alcohol, acetona
o nitrodiluyente.
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Safety Instructions - Informaciones de seguridad

Safety Instructions for Instruments with Fold-Out
Feet

WARNING

Danger of injury

The feet may fold in if they are not folded out completely or if the instrument is
shifted. The feet may break if they are overloaded.

Fold the feet completely in or completely out to ensure stability of the instrument and
personal safety.

To avoid injuries, never shift the instrument when its feet are folded out.

The overall load (the instrument's own weight plus that of the instruments stacked on
top of it) on the folded-out feet must not exceed 500 N.

Place the instrument on a stable surface. Secure the instruments stacked on top of it
against slipping (e.g. by locking their feet on the top front frame).

When the instrument is standing on its folded-out feet, do not work under the
instrument and do not put anything under it, otherwise injuries or material damage
could occur.

|
<500 N

The instrument can be used in each of the positions shown here.

I |
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Safety Instructions - Informaciones de seguridad

Informaciones de seguridad para aparatos con
telepiés

ADVERTENCIA

Peligro de heridas

Los telepiés pueden doblarse hacia adentro si no han sido desdoblados por
completo o si el aparato es movido. Los telepiés pueden romperse si son
sobrecargados.

Doblar los telepiés por completo hacia afuera o hacia adentro. De esta manera se
puede asegurar la estabilidad del aparato y a la vez la seguridad de las personas.
No mover nunca el aparato con los telepiés desdoblados, para evitar heridas.

El peso total equilibrado (peso prépio mas el de los aparatos posicionados sobre
este) ejercido sobre los telepiés no debera exceder a los 500N.

Posicionar el aparato sobre una superficie estable. Los aparatos puestos encima de
esté deben estar asegurados para que no resbalen (por ejemplo fijando los piés del
aparato en el listén del marco de delante arriba).

Por favor no manipulen debajo del aparato y no pongan nada debajo de este
cuando esté posicionado sobre los telepiés desdoblados, ya que si no pueden
originarse heridas o dafnos en objetos.

)
<500 N

El aparato puede ser puesto en funcionamiento en cualquiera de las posiciones
aqui descritas.

N |
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Safety Instructions - Informaciones de seguridad

Safety Instructions for Stacking Instruments

WARNING

Danger of injury

Instruments may slip if they are stacked on top of each other.

Place the instrument on a stable, even surface. Stack the instruments according to
their size, with the largest instrument on the bottom. Do not stack more than three
instruments directly on top of each other. Instruments may only be stacked if their
feet and housing allow horizontal stacking. If these conditions are not met, the in-
struments must be installed in a rack in order to avoid the risk of personal injury and
material damage.
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Safety Instructions - Informaciones de seguridad

Informaciones de seguridad para el amontonamien-
to de aparatos

ADVERTENCIA
Peligro de heridas

Los aparatos pueden desplazarse al ser amontonados.

Posicionar los aparatos sobre una superficie estable y lisa. Amontonar los aparatos
por orden de su tamafio. No amontonar nunca mas de tres aparatos uno sobre el
otro. Los aparatos solamente deberan ser amontonados, si los piés y la caja del
aparato correspondiente hacen posible amontonarlos de forma horizontal. Si no se
cumplen estas condiciones, deberan ser montados los aparatos en una caja apta
para este propésito. De esta manera evitaran el riesgo de dafos en personas y da-
fos en el aparato.
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Customer Information Regarding Product Disposal

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

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

Product labeling in accordance with EN 50419

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

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

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



Certified Quality System

DIN EN ISO 9001 : 2000
DIN EN 2003

2004

9100
DIN EN 1SO 14001

DAS REG. NO 001954 QM UM

QUALITATSZERTIFIKAT

Sehr geehrter Kunde,

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

Das Rohde & Schwarz Management-
system ist zertifiziert nach:

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

CERTIFICATE OF QUALITY

Dear Customer,

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

in compliance with our quality manage-

ment system standards.

The Rohde & Schwarz quality manage-

ment system is certified according to:

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

CERTIFICAT DE QUALITE

Cher Client,

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

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

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

ROHDE&SCHWARZ
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2004-31
This is to certify that:

Equipment type Stock No. Designation

SFU 2110.2500.02 Broadcast Test System
SFU-B1 2110.7424.02 Coder Extension 1
SFU-B2 2110.7430.02 Coder Extension 2
SFU-B3 2110.7447.02 Memory Extension 1
SFU-B4 2110.7453.02 Memory Extension 2
SFU-B5 2110.7460.02 User IN/OUT

SFU-B6 2110.7501.02/.03 Additional Harddisk 1
SFU-B10 2110.7747.02 Extension Board 10
SFU-B11 2110.7553.02/.03 ETI Input

SFU-B30 2110.7530.02 Fading Simulator
SFU-B31 2110.7547.02 Fading Simulator Extension
SFU-B90 2110.8008.02 Overvoltage Protection HP

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

- relating to electrical equipment for use within defined voltage limits
(2006/95/EC)

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

Conformity is proven by compliance with the following standards:

EN61010-1 : 2001
EN55011 : 1998 + A1: 1999 + A2 : 2002, Class B
EN61326 : 1997 + A1: 1998 + A2 : 2001 + A3 : 2003

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

Affixing the EC conformity mark as from 2004

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

Munich, 2008-02-12 Central Quality Management MF-QZ / Radde

2110.2500.02 CE E-7



Customer Support

Technical support — where and when you need it

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

Up-to-date information and upgrades

To keep your instrument up-to-date and to be informed about new application notes
related to your instrument, please send an e-mail to the Customer Support Center
stating your instrument and your wish.

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

USA & Canada

East Asia

Rest of the World

1171.0200.22-02.00

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

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

Fax +1410 910 7801

E-mail CustomerSupport@rohde-schwarz.com

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

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

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

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

E-mail CustomerSupport@rohde-schwarz.com

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

1.1

Chapter 1

Chapter 2

Chapter 3

CD-ROM

Chapter 4

Chapter 5
Chapter 6
Chapter 7
Chapter 8

Chapter 9

Manual Overview

Putting into Operation

Manual Overview

This chapter describes the instrument’s controls and the connectors
using front- and rear-panel views. How to prepare the instrument for
operation is also described. Connection of external devices such as a
printer, keyboard, mouse and monitor is also explained. Specifications
for the interfaces are contained in the data sheet.

“Brief Introduction” provides an overview of the instrument’s functions
and operating concept.

provides a much more detailed description of how to operate the
instrument and includes an overview of the menus.

The CD-ROM contains the complete manual with additional chapters in
a format you can print (PDF).

“‘Reference Part” explains the instrument’s individual menus and
functions.

describes the basic principles of remote control.
describes how to use the remote operation commands.
describes the instrument’s interfaces.

describes how to maintain the instrument.

contains an overview of the possible error messages the instrument can
produce.
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R _Explanation of the Front Panel

1.2 Explanation of the Front Panel

This section provides an overview of the controls and connectors on the
instrument’s front panel. Each control or connector is briefly described

along with a reference to the chapter(s) containing detailed information
about its usage.

Figure 1-1  Explanation of the front panel

@ ROHDE&SCHWARZ SFU - BROADCAST TEST SYSTEM 2110.2500,02

0RO@ N\
EEEE | |
%g%s .
peo 0¥ | ©

The ON/OFF button switches the instrument from stand-by mode to
ready mode.

The AC power switch on the back of the instrument must be switched
on.

The yellow LED to the right is illuminated in stand-by mode.

The green LED to the left is illuminated in ready mode (see Chapter
Switching the Instrument On).

WARNING
Danger of shock hazard

In stand-by mode, there is still AC supply voltage present in the
instrument!
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i Explanation of the Front Panel

eoE

Sets a defined instrument state. (see Chapter 4).

Switches from REMOTE mode (remote control) to LOCAL mode
(manual operation). (see Chapter 4)

Used to manage the favorites and the user fields in the information
region of the display. (see Chapter 4)

Button for accessing context-sensitive help. (see Chapter 4).
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R&S SF Explanation of the Front Panel
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chf LEVEL STANDARD  MODE BANDWILTH
474 000 000 Mz -30.0 s8m DVB-T/H 4K T 67 MHz
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Menu bar

Information area

TH:Q | PHA&E ERROR . .
FREQUENCY THFREQUENCY 2150000000.0 Hz Tree Workview

LEVEL TX-LEVEL €9.0 dBm
MODULATION RX:STATE OFF
CODING DVM:STATE

IMPAIRMENTS  [FRACK

NOISE
FADING

Error / status displav
Softkey labels

Softkeys

The menu bar allows additional access to the hardkeys on the front
panel (used primarily for remote operation).

Information yisp|ays the main parameters for the selected application.

area
Tree Navigates within the main areas of the active application.
. Displays the parameters for the active application. Parameters can be
Work view

modified here.

Error/ status  Current error messages and warnings for the application that is
display running. Overview of other active applications.

Softkey labels  Display for the executable commands

Softkeys Keys for execution of commands
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R&S S Explanation of the Front Panel

(e

@
()

Quick

E0
pe 005G

Save and reload instrument states and manage files

= | Instrument configuration

Overview of the instrument settings

Resets the navigation

Select/switch to another application (TX, BER, TSGEN,...)
(see Chapter 4)

Keypad for entering data

Used to enter zero
Used to enter a space

()

Used to enter a decimal point
Used to enter a special character

L

71 Used to enter the sign
Switches between upper-case and lower-case letters
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R&S SI Explanation of the Front Panel

Deletes the current input

368 6

| Input of the unit

Change between inserting and overwriting mode

SPaLe Deletes the character to the left of the cursor

4 Calls up the next menu level

¢ Activates editing mode for the marked numeric and alphanumeric
parameters

¢ Data entry is completed and the new value is accepted. For
numeric parameters, the unit is displayed in the menu next to the
value.

4 Switches the marked status parameters on/off (State On/Off)

4 Confirms (OK) and closes message windows (see Chapter 3)
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R&S SFU Explanation of the Front Panel

~

B8

Rotary knob

9 Varies the input value at the cursor position. You can set and
activate a fixed step size for the variation for the frequency and the
level.

4 Navigation within the tree and the work view

¢ Moves the cursor in the tables and drop-down lists

¢ Complete your entry by pressing on the rotary knob (Click = Enter).
Editing mode is terminated and the value is accepted
(see Chapter 3).

Cursor keys /

4 Varies the input value or marks the selection in a list in editing mode.
@ ¢ Marks the parameters in the menus and in the tables (up/down).
E] @ @ Cursor keys @ /
¢ Moves the cursor in the input fields in editing mode.

¢ Marks the parameters in the menus and in the tables (left/right).
(see Chapter 3)
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R Explanation of the Front Panel

0
0

BTN /Q INPUT

il I Input for an external analog modulation signal for I/Q modulation
@ (I/Q Wideband or 1/Q Analog In).

: Q Input for an external analog modulation signal for I/Q modulation
@ (1/Q Wideband or I/Q Analog In).

See Chapter 7 and the data sheet

RE OUT

RF OUT 50 Q2 BNC output for the RF signal.

NOTICE
Do not overload the RF outputs. See the data sheet for the maximum
permissible reverse power.
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R&S SFU Explanation of the Front Panel

TS PARALLEL IN

TS PARALLEL IN is used to connect a parallel MPEG2 transport
stream. (see Chapter 7)

TS SERIAL IN

TS SERIAL IN is used to feed in a serial MPEG2 transport stream.
(see Chapter 7)

usB
USB interfaces (USB = Universal Serial Bus) type A (host USB).

4 Connection of external devices such as a mouse, keyboard, printer
4 Connection of the memory stick for transferring files

¢ 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.
(see Chapter 7)

SENSOR

This female connector is used to connect a power sensor
(R&S NRP-Z221 or R&S NRP-Z51), (see Chapter 7).
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R&S SFU Explanation of the Rear Panel

1.3 Explanation of the Rear Panel

This section provides an overview of the connectors on the instrument’s
rear panel. Each connector is briefly described along with a reference to
the chapter(s) containing detailed information about its usage.
Specifications for the connectors are contained in the data sheet.

Figure 1-2 Rear-panel view

chl=

AC power connector

The R&S SFU is equipped with AC voltage detection. The instrument
will automatically set itself to the AC voltage it detects (range: see the
type label). No external switching or modification of the fuses is
necessary.

AC power switch
The AC power switch is located below the AC power connector.

AC power fuse
See Chapter AC Power Fuses and the data sheet

=
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R&S SFU Explanation of the Rear Panel

PFGcT BER CLK/DATA/EN IN
® BER ERR OUT

These four BNC female connectors are associated with the bit error
/ rate tester application (BER R&S SFU-K60) provided by the R&S SFU.
They are used for serial bit error rate (BER) measurement. For details,
see Chapter 4.

BER EN IN BER ERR OUT

TRIGGER 1/0
15-pin connector for trigger signals.

mesa iN TRIGGER IN

TRIGGER OUT TRIGGER OUT

Sl EXT TS CLKIN
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R&S SFU Explanation of the Rear Panel

T-DMB / DAB
ETI

N
i

ouT
A, 04

670/

T-DMB / DAB
External ETI input / output (Ensemble Transport Interface) for
transmission standard T-DMB/DAB.

The BNC female connectors are associated with the specification
ETS 300 799.

ETI NI (Network Independent) and ETI NA 5592 or ETI NA 5376 (NA:
network adaptation) signals are accepts.

External ETI output (Ensemble Transport Interface) for transmission
standard T-DMB/DAB.

USERIN/OUT

Application-specific inputs/outputs.

Used to synchronize two R&S SFU systems to simulate the co-
channel interference (CCI) in DVB-S2.

=

100 BASE-T
LAN interface

TS PARALLEL IN

SR TS PARALLEL IN is used to connect a parallel MPEG2 transport
stream.
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R&S SFU Explanation of the Rear Panel

o

gErTTENg OPTION
jlm=a)>]  DIG 1/Q IN

Input for the digital 1/Q signal

DIG I/Q OUT

Output for the digital 1/Q signal
(option R&S SFU-K80)

USB IN
USB interfaces (USB = Universal Serial Bus) type B (device USB).

¢ Used to feed in external asynchronous modulation data

4 Remote control of the broadcast test system

¢ Software download
See Chapters 1 and 8

‘HCas USB
@ USB interfaces (USB = Universal Serial Bus) type A (host USB).

4 Connection of external devices such as a mouse, keyboard, printer

4 Connection of the memory stick for transferring files

Further USB interfaces type A (host USB) are located on the front
panel of the instrument.

See Chapters 1 and 8

IEC 625/IEEE 488

IEC bus (IEEE 488) interface for remote control of the R&S SFU,
see Chapters 5 and 6
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R&S SFU Explanation of the Rear Panel

TS SERIAL 1.

TS SERIAL IN
TS SERIAL IN is used to feed in a serial MPEG2 transport stream.

TS GEN SER OUT

TS SERIAL OUT allows you to make external use of the transport
stream generated internally by the TS Generator Option (R&S SFU-
K20).

| ANALOG OUT
Output for the analog | signals

Q ANALOG OUT
Output for the analog Q signals

REF FREQ IN
Reference frequency input

REF FREQ OUT
Reference frequency output
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R&S SFU Preparing for Operation

1.4 Preparing for Operation

The following section describes how to prepare the instrument for
operation and how to connect external devices. Please heed the
general safety instructions for operating the instrument.

For information on installing options and updating the software, refer to
the service manual.

1.4.1 Unpacking the Instrument

After unpacking the instrument, check the supplied equipment against
the delivery note and the lists of accessories to make sure that it is
complete.

Remove

protective  Remove the two protective covers at the front and the rear of the
covers Broadcast Test System and carefully check the instrument for
possible damage.

Should there be any damage, please inform the carrier immediately.
Keep the packaging material to support your claim.

The original packaging is also useful for transporting or shipping the
Broadcast Test System later on. Keep at least the two protective
covers for the front and rear panel to keep the controls and
connectors from being damaged during subsequent shipping.

1.4.2 Positioning or Installing the Instrument in a 19” Rack

The instrument is designed for interior use only. You can set it up
individually or install it in a 19” rack.

To install it in a 19” rack, you must use a rack mounting adapter (see
data sheet for order number). Instructions are included with the
adapter.
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R&S SFU Preparing for Operation

1.4.3 Safety Instructions

1.4.3.1 General Safety Instructions

NOTICE
Prior to putting the instrument into operation, check the following:

4 The instrument cover is in place and screwed on.

9 Vent holes are not obstructed, and air flow is not blocked on the
rear panel and the lateral vent. The spacing from the wall should
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.
In particular, please heed the maximum permissible reverse power
allowed on the RF outputs (see data sheet).

¢ The instrument may be operated only in a horizontal position and
the surface on which it is placed must be level.

¢ The ambient temperature must be in the range specified in the data
sheet.

Any noncompliance with these instructions can damage the
instrument.

1.4.3.2 Protective Measures against Electrostatic Discharge

NOTICE
In order to avoid damage to the electronic components of the

equipment under test (EUT) due to electrostatic discharge when
touched, we recommend that you use the appropriate protective
equipment.
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R&S SFU Preparing for Operation

1.4.3.3 Positioning the Instrument

WARNING
A Before positioning the instrument, read the safety instructions for
\  instruments with fold-out feet at the beginning of this manual and
respectively on the CD-ROM carefully.

1.4.3.4 EMC Safety Precautions

NOTICE

To prevent electromagnetic interference, the instrument must be
operated only when closed and with all shielding covers fitted. Only
suitable and shielded signal and control cables may be used.

¢ This applies particularly to cables which are connected to the
ASI/BER/TRIGGER inputs and outputs. Regardless of the data
rate and the packet timing of the transport stream, high signal
levels can occur at individual points in the signal spectrum. To
avoid EMC problems, the cables should have at least 80 dB
shielding protection up to 1 GHz. This generally requires the use of
cables with double shielding.

¢ If a cable is attached to TS-GEN-SER-OUT, it must be provided
with a conclusion

® When connecting the USB interfaces, use only peripheral
equipment that does not cause limit violations.

4 If DIG 1/Q IN/OUT is connected by means of a conventional cable,
it is possible that the specifications of limit class B are not longer
met.

4 During the wiring of the LAN interface (100 BASE-T) it is to be
made certain that a suitable cable (e.g. Category 6) is used.
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R&S SFU Preparing for Operation

1.4.4 Connecting the Instrument to AC Power

The R&S SFU is equipped with AC voltage detection. The instrument
will automatically set itself to the AC voltage it detects (see rear). No
external switching or modification of the fuses is necessary. The AC
power connector is at the rear of the instrument.

1.4.5 Switching the Instrument On

Instruments with an AC power switch

¢ Use the supplied AC power cable to connect the instrument to the
AC power mains.

Since the instrument is in compliance with safety class EN61010-1,
it should only be connected to a socket with a ground contact.
¢ Put the AC switch on the rear of the instrument into the | position.

Once the instrument is switched on, it will be in the stand-by state
or in the ON state depending on the position of the ON/STANDBY
switch on the front of the instrument (see below).

Important:

The AC power switch can be left permanently switched on. You need
to switch off the instrument only if it is to be completely disconnected
from the AC power line

¢ Press the ON/STANDBY switch on the front of the instrument; the
green LED should light up.

The instrument is now ready for operation. All of the subassemblies
in the instrument are now live.
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R&S SFU Preparing for Operation
1.4.6 AC Power Fuses

Prior to exchanging the fuses, switch off the instrument and
disconnect it from the power supply.

The instrument is equipped with two fuses of type F1/F2: IEC127-
T4.0H/250 V. The fuses are located under the AC power switch on
the rear panel of the instrument.

Exchanging the fuses:
4 Open the cover on the fuse box and remove the fuse holder.
¢ Replace defective fuses and put fuse holder back into place.

9 Close the fuse box cover.

1.4.7 Start-Up Screen and Booting the R&S SFU

Once the instrument is powered on, the installed BIOS version and
some of the computer features are displayed on the screen for a few
seconds.

Then, the WindowsXP® Embedded operating system will be booted,
followed by the instrument firmware. During the boot-up procedure, the
instrument firmware is subjected to a self-test. Once the boot-up
procedure is complete, the main screen of the Broadcast Test System
will appear and the instrument can be operated. The settings that were
active before the instrument was last switched off are used unless
another instrument setting was selected in the File menu.

Important:

If the software freezes unexpectedly, you can reboot the instrument by
pressing_} the ON/STANDBY switch for about 5 seconds.
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TG preparing for Operation |
1.4.8 Switching the Instrument Off

¢ Press the ON/STANDBY switch on the front of the instrument.

The R&S SFU saves the current settings to the hard disk and then
shuts down the Windows operating system. The power supply is then
switched over to stand-by.

Only the power supply has the operating voltage supplied to it and the
crystal oven is maintained at its operating temperature.

STANDBY

The yellow LED should be illuminated.

WARNING
Danger of shock hazard

In stand-by mode, there is still AC supply voltage present in the
instrument!

Only in case of complete disconnection from the AC line:

4 Put the AC switch on the rear of the instrument into the O position.
None of the LEDs on the front panel should be illuminated.

an_

W_whe
FUFZIECIAT
T4.0HR5W

O

Important:

We recommend that you switch to stand-by prior to complete
disconnection from the AC line. If you set the power switch to the O
position before the instrument is switched over to stand-by mode, the
current settings will be lost.
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R&S SFU Preparing for Operation

1.4.9 Functional Check

The Broadcast Test System automatically monitors the main instrument
functions during power-on and on an ongoing basis during operation.
If an error is detected, an “ERROR” indication will appear in the
error/warnings line of the display along with a brief description of the
error.

To obtain more information about the error, press the
IEERROR/WARNING DETAILS| softkey. A description of the error(s) will
be shown in the display (see Chapter 9, Error messages).

Besides automatic monitoring of instrument functions, the R&S SFU
also offers other ways of ensuring proper operation of the Broadcast
Test System:

4 System error correction (“internal adjustment”)
Internal adjustment can be carried out in the Setup Adjustments
menu. This is a way of obtaining the best possible level accuracy, for
example.

¢ Self checks
If necessary can be arranged self checks. See in addition service
manual equipment, chapter 3, section "self check".

¢ Test points

You can also query certain internal measurement points and display
the results. See Chapter 4
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R&S SFU Preparing for Operation

1.4.10 Presets

Press the PRESET button to reach a defined state for the

instrument:
RF frequency 1 GHz
RF level -10 dBm
Reference frequency Internal, adjustment off
Modulation First available real-time
modulation starting with K1, K2, ...
Attenuator mode AUTO
Internal level control Level ALC: AUTO
IP address Unchanged

PRESET sets all parameters and switching states to specific values
(even for operating modes that are not currently enabled).

The presettings of the remote command *RST are as following:

RF frequency 1 GHz

RF level -99 dBm

Reference frequency Internal, adjustment off
Modulation OFF

Attenuator mode AUTO

Internal level control Level ALC: AUTO

IP address Unchanged

1.4.11 Connecting an External Keyboard

-FE* The R&S SFU allows you to connect a standard external keyboard
— I — with a USB interface. A keyboard will make it easier to enter

— comments, file names, etc. It is necessary if you want to have easy
access to the power of WindowsXP®.

The keyboard is connected to one of the USB interfaces (type A) on
the instrument’s front or rear panel.

The keyboard should be automatically detected once you connect it.
The default language setting is for a UK keyboard. You can change the
language and modify other settings such as the repetition rate in
WindowsXP® under Start - Control Panel - Keyboard or Regional
and Language Options. Access this menu by pressing the Windows
key on an external keyboard.
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R&S SFU Preparing for Operation

1.4.12 Connecting a Mouse

-FEIF The R&S SFU allows you to connect a standard mouse with a USB
— i — interface. The mouse will make it easier to use the block diagram with

— the associated menus. It is necessary if you want to have easy access
to the power of WindowsXP®.

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

The mouse should be automatically detected once you connect it.
Certain settings such as the speed of the mouse cursor can be
modified in the WindowsXP® menu Start - Control Panel - Mouse.
Access this menu by pressing the Windows key on an external
keyboard.

1.4.13 Displaying the Screen on an External Monitor

The R&S SFU does not have a connector for connecting an external
monitor with an analog interface. However, it is possible to display the
screen on external monitors by launching manual remote operation on
an external computer (using the Windows program Remote Desktop
Connection).

1.4.14 Activating the Power Save Mode

Power saver mode is not set by default for the R&S SFU.

If the display isn't needed, the monitor can be switched off in
WindowsXP® under Start — Control Panel — Power Options after a
particular time.

Power Options Properties

Power Schemes |Advahced- | Hibernate | UPS |

Select the power scheme with the most appropriate settings for
thiz computer, Mote that changing the settings below will modify
the selected scheme.

Fower schemes

|RSSETTINGS v/

Save &s.. ][ Delete ]

Settings for RSSETTINGS power zcheme

Turt off maritar:

Turnoff hard disks: | Mewver w |

Syztem standby: | MNewver v|

[ 0K ][ Cancel ][ Apply
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R&S SFU Notes on the Operating System and Firmware Update

1.5 Notes on the Operating System and
Firmware Update

1.5.1 Installation of the Software

NOTICE

¢ Only software authorized by Rohde & Schwarz for use in the
R&S SFU may be installed. In case of doubt, please contact your
local Rohde & Schwarz representative.

¢ Changes to the system are only permissible in agreement with
Rohde & Schwarz.

¢ Updating the operating system, e.g. installing a service pack, is not
allowed without permission.

Otherwise the stability and performance of the system may be
impaired. Rohde & Schwarz shall not assume any liability for faults
caused by impermissible manipulations of the system.

1.5.2 WindowsXP® Embedded

NOTICE

The drivers and programs that are used with WindowsXP® have been
modified to suit the Broadcast Test System. In order to avoid
disrupting the operation of the instrument, you should not change any
settings unless they are mentioned in the following section. The
existing software may be modified only using update software
approved by Rohde & Schwarz. Likewise, you should only run
programs on the instrument that have been approved by Rohde &
Schwarz for such use.

The Broadcast Test System is equipped with the WindowsXP®
Embedded operating system. When the instrument is delivered, the
configuration of this operating system has been set for optimum
operation of the Broadcast Test System. Changes to the system
settings are required only if you install peripherals such as a keyboard
and printer or if you configure the network and the settings do not
conform to the default settings (see the following sections).
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R&S SFU Notes on the Operating System and Firmware Update

When you power on the Broadcast Test System, the operating system
will boot up and then automatically launch the instrument firmware
without asking for a password (“auto login”).

Important:

Auto login uses the user name and the password “Instrument”. This
standard user has administrator rights so that it is possible to install
printers and networks.

Access to the operating system requires the connection of an external
keyboard. Use the Windows key on the external keyboard (next to the
CTRL key) to open the Windows XP start menu so you can run
WindowsXP® programs. You should connect a mouse if you want more
convenient access to WindowsXP®.

The instrument screen is brought to the foreground if you double-click
on the Windows button SFU [xxx] in the taskbar.

You can modify the system settings under WindowsXP® in the Start -
Control Panel menu (see the documentation for WindowsXP® and for
the hardware for the required settings).

The R&S SFU does not have a disk drive. Data can be exchanged
using a memory stick which you plug into one of the USB interfaces.
The memory stick is automatically assigned a free drive letter and you
can use Windows Explorer to transfer data.

1.5.3 Firmware Update

Instructions to the firmware update are provided together with the new
firmware. Please, follow these instructions.

Your R&S SFU is delivered with the latest firmware version available.
Firmware updates are provided via Rohde & Schwarz service centers
or Sales Offices.

The installation of a new firmware version can be performed either via
the USB or the LAN interface.

The downloaded update files have to be stored on the memory stick for
an update via the USB interface or on a network directory for an update
via the LAN interface (due to speed recommended).
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1.6 Connecting the R&S SFU to a Network
(LAN)

The R&S SFU is equipped with a network connection and can be
connected to an Ethernet LAN (Local Area Network).

Provided the appropriate rights have been granted by the network
administrator, files can be transferred via the network, and network
resources, e.g. network directories, can be used. The instrument can
also be remote-controlled and manually operated in the network.
Manual remote operation allows someone to operate the R&S SFU
from an external computer situated anywhere in the world. For
example, a user can operate one or more R&S SFUs that are part of a
test setup situated in another part of a building from his or her desk.
Remote control of the instrument via the LAN interface is described in
Chapter 5 of the operating manual and firmware updates are described
in Chapter 4 of the service manual (on the supplied CD-ROM).

1.6.1 Connecting to the Network

NOTICE

We recommend that you co-ordinate the connection of the instrument
to the network with the network administrator. Any errors that occur
during the connection process can affect the entire network.

The instrument should be switched off (stand-by mode) when you
connect and disconnect the network cable. This is the only way to
ensure that the network connection is reliably detected and any
disruptions during the operation of the instrument are avoided.

The instrument is connected to the LAN using a standard RJ-45 cable
via the LAN interface on the rear of the instrument.

Chapter 7 contains a description of the connector.

Quick Start Guide 211 Page 1.26



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

1.6.1.1 Configuring the R&S SFU for Network Operation

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

To be able to exchange data within a local area network (LAN), every
computer or instrument that is connected must have a unique IP
address or a unique computer name. Access between different users is
managed with access authorizations.

These access authorizations determine which of the available network
resources such as file storage systems are available for the R&S SFU,
for example.

Networks with DHCP

The R&S SFU is preconfigured for networks using the dynamic host
configuration protocol (DHCP). In such networks, the R&S SFU is
automatically assigned a free IP address. In this case, identification in
the network is based on the use of a unique computer name.

Every R&S SFU is assigned an individual computer name at the
factory. You can view and modify this name in the WindowsXP® Start -
My Computer menu (see under Querying the Computer Name).
Networks that assign fixed IP addresses

In networks that assign fixed IP addresses, it is usually the network
administrator who handles this process. The fixed |IP address must be
entered under WindowsXP® Start - Control Panel (see below
“Entering the IP Address”).

Point-to-point connections

To set up a single network (a LAN connection between an R&S SFU
and a single computer without integration into a larger network), an IP
address needs to be assigned to the R&S SFU and the computer. The
IP addresses 192.168.xxx.yyy are available for use here. xxx and yyy
can assume values of 1 to 254, and the value for the subnet mask is
255.255.255.0.

In this case, a standard RJ-45 cross-over cable is required for the
connection.

User parameters

For the R&S SFU, the standard user name is “Instrument”. The user
name is used for auto login when the instrument is started up and for
manual remote operation. The password is also “Instrument”. The
network administrator must grant authorization to this user to determine
what network directories and resources can be accessed by the

R&S SFU.
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Preparations
The instrument is configured for network operation in the menus of the

WindowsXP® embedded operating system. The operating system can
be accessed only when an external keyboard is connected. We
recommend using a mouse for more convenient operation. Power
down the instrument prior to connecting the keyboard and mouse so
that the operating system with properly recognize them.

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

3.  Switch on the instrument

1.6.1.2 Entering the IP Address

1. Press the Windows key on the external keyboard (next to the
CTRL key) to call up the start menu.

) My Documents
)My Recent Documents  »
idMy Computer

(3 controt panel
) Search

All Programs D =7 Run...

2. Click on Control Panel and then Network

B Control Panel |:!:E|fz|
Fla Edit View Favertes Tooks Hep &

) @ F | Psesch i Fodes | [~

kordress | B Contral Pand v Boo
. ' Mame  ~ Commeants -
- control Panel e | & Accessbity Optons Achjst your computer,,
= Add Hardware Instalts and troublesho,
@ Switch o Ctsgory View L3Add or Remove Programs Irstal or remove prod...
3 Adminstranyve Tools Configure adminstrat..,
BHCSNW Chenit Service for Net.
W0ata Sources (OGBC) Mantars ODEC data
Set the date, ame, an, .,
W Virdows Updste change the appearan...
W) ek aw Seport Customeze the deplay ..
Add, change, and ma...
=Game Controlers Add, ramoive, and ca...

Birnte® Graphics Technclogy  Contral the graphics b,
Corfigure your Intem,..
Custonize your keyb,..
CLstom@e your mous...
Connects o otfer co...
Configure your telach,.. i
et W T T —

ReFharie and Modem Optiors
S — L Lk =
|Connects to other computers, networks, and the Intemet g My Computer

3. In the Network Connections menu, click on LAN Area
Connection 2 on the right.
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- z
= Network Connections

Fle Edt WView Favorites Took

Advanced Help
Ossk - @ - (F | POseach [ Foders [~

Address (& Network Cormections _
A | Name
| LAN or High-Speed Internet

-"ﬂ Creats a new connection JLoca Area Connection
? Satup a home or small
office network

& D

L8| oca Area Connection 2

5 patwork

4. Inthe General tab activate Properties. In the field This
connection uses the following items: mark the Internet
Protocol (TCP/IP) item and then click on the Properties button.

-4 local Area Connection Properties

General | Authentication | Advanced|

Connect using:

‘ B8 IntellRTPROA00Metwork Connection |

This connection uses the fallowing items;
v gElient far Mizrosoft Metworks

¥ = 00s Packet Scheduler
@File and Printer Sharing for Microsoft Networks

t Irteinet Protacol [TCRART

Install... Uramztal Properties

Drezcnption

Tranzmizsion Contral Pratocoldintemet Pratocal, The default
wide area network, protocol that provides communication
across diverse interconnected nebworks,

[ 5haw iconin notification area when connected

[ ok ][ cencel |

5. In the Internet Protocol (TCP/IP) Properties menu, enter the IP
address in the field Use the following IP address (you should
ask your network administrator if you need more information).
Finish by clicking on OK in all of the menus.

The default setting will be Obtain an IP address automatically
(DHCP = Dynamic Host Configuration Protocol).
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Internet Protocol (TCP/IP) Properties

Geheral_[

“You zan get [P gettings azsigned automatically i your network, supports
this capability. Dtherwise, you need to ask your network: administrator for
the appropniate [P settings.

(& Obtain an P address autamatically
&) Use the following IF address:

IP addrezs: 182 168, 1 . 1
Subnet mask: 256 ,'285 , 286, 0
Default gateway: | g ; ;

Obtain DNG server address aulomatically

(33 Use the follawing DNS server addresses:

Prefered DNS server | . : .
Alternate DNS zerver: | ; ; .

[ (]9 J[ Carnicel J

1.6.1.3 Querying the Computer Name

1. If the instrument has its DEFAULT COMPUTER NAME the
computer name is displayed as part of the window title of the
application:

K« RSSFU-100006 SFU-[TRANSMITTER MENU] V01.61.23.00

FILE STATUS HELP HARDKEY
FREQUENCY R

1000.000 0000 MHz  -7.00 dBm

Otherwise follow the next steps:

2. Press the Windows key on the external keyboard (next to the
CTRL key) to call up the start menu. Select My Computer or
instrument on RSSFU-xxxxxx and call up the contextual menu
with the right mouse button
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) My Documents

|} My Recent Documents  »
l Open

(B contraipane  Explore
Search..,

') BB Map Network, Drive,

All Programs D =] RN, Disconnect Nebwork Drive..,

Show on Desktop
Rename
Properties

Explore
(3 contaiPa  search,,

Maniage

) searct Map hetwork Drive...
Disconnect Network Drive...

All Programs D

Show on Desktop
Rename

: Properties
4 start j -

EmEP= ¢

3. Click on Properties and select the Computer Name tab in the
menu.

The computer name is shown under Full Computer Name.
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System Properties

Systam Restore Automatc Updates Remote
General Computer Name Hardware | Advancad

i’ Windows uses the following information to identity your computer on

the network
Computer description RSSFU-100006
For example: "Kitchen Computar® or "Mary's
Computer"
Full computer name RSSFU-100006
Workgroup INSTRUMENT

To use the Network Identfication Wizard to join a domain

and create a local user account click Network [D

To renama this computer of join & domain, click Change

ok || Concel

1.6.2 Sharing and Accessing R&S SFU Drives

Access to R&S SFU drives is managed using a system of access
authorizations. Complete integration of the R&S SFU into a larger
network is complex due to the access authorizations involved and is
normally performed by a network administrator.

However, access to the R&S SFU hard drives is relatively simple.

1. Select the directory in question on the R&S SFU using Windows
Explorer and use the right mouse button to call up the Sharing
and Security menu.

Quick Stz Page 1.32



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

S0 K

Fle Edt View Favorites Tools Help
Qesx - © i Psercn |F
Adldress - \ .

Folders

(&) Desktop
# ) My Documents
= o My Computer

# g DA Coply

® O Co

#(Do  Rename
&2 5F

® &3 SR Properties
® % My Metwork Places
&l Recycle Bin

2. Inthe Sharinﬁ panel, activate the Share this folder checkbox.

Gensrel | Tools | Hardware | Shenn |Sscury | Ouats|

-.'—"2 *Yau can share this tolder wih olhet users on your network. To
enable sharing for this ioidar. click Share thiz inidar

aJhis folder
(@) Share this foider

ShemmEmE | FL(C) |
Commeant
User fimit (@) Mavimum allowed

) Allow shis number of users =l

To sat permissians for users who access this P
falelst v this natwork, click Parmiss Blaile

To configure satings for offine access, dick
Caching ichis.

[ ox  J[ concet J[ apew |

3. Select Permissions and remove user Everyone
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Permissions for SFU (C)

Share Permissions |

Group oF user nameas

Permissions for Everyone

Full Cantrol | |
Changa O i}
Read O

[ OK -H Cancel ]

4. Add the user instrument.

Select Users or Groups

Salectthis I:lhjacl’!;{pa:
\Users, Groups. or BuilHn secunty principals |
From this location;

Fo VAN [
@ the' cf namas to seled (geamples)
finstrumen ) Chack Names

]

Allow Full Control / Change and Read.

Permissions for SFU (C)

FS'I:-a,re 5& rMISSI0 n;|

Group or user names

| 1 SFU Instrument (RS-FOVIASONBUNinstrument)

Pemissions for SFU Instrument Dieny
Full Control 0
Change
Read O

[ ok [ cencet || Appy ]
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Shared Drives are marked now. Use the same procedure for

Drive D if necessary

Fle Edit View Favorites Took Heélp

Qback + ) - [F| O search ‘[]E‘; Fole

Aclclress |~=- 8y

Folders

(& Desktop
& ) My Documerits
—

# =3 Dry
# 5 IntelPRO
® (3 Program Flles
[0 Security
® 0 5fu
i Temp
# 3 WINDOWS
® g2 DATA [0
® [ Control Panel
# [3) Documents
# 3 SFU Instrument's Documents
# [ SFU Remote's Documents
& 84 My Network Places
& Recyde Bir

On your PC open the Windows Explorer and enter the IP-Address

of the R&S SFU in the form \\xx.xx.xx.xx.
Enter User instrument and password instrument

= My Computar

E e gpstem infor mamor
35 Acd o rempve progratma

The shared directories should appear, and you can access the

files.
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1.6.3 Accessing Network Directories from R&S SFU

Access to network drives is managed using a system of access
authorizations. Complete integration of the R&S SFU into a larger
network is complex due to the access authorizations involved and is
normally performed by a network administrator.

However, access by the R&S SFU to the hard drive of another
computer in the network is relatively simple. The desired directory that
the R&S SFU will access just needs to be enabled on the other
computer. The R&S SFU can then use the WindowsXP® search
function to access this directory.

This procedure is also relevant to a point-to-point connection, e.g. for
launching a firmware update for which the files are stored on the hard
drive of another computer.

0 Important:
lb The computer and the Broadcast Test System must both have a
: computer name and an IP address (see section “Configuring the
R&S SFU for Network Operation”).

Enable the desired directory on the other computer.

0) Important:
' ) Depending on the operating system and language used on the other
computer, the names of the menus can vary from those shown below.

1. Select the directory in question on the computer using Windows
Explorer and use the right mouse button to call up the Properties
menu.

In the Sharing panel, activate the Share this folder checkbox.

Note the computer name (see section “Querying the Computer
Name”).

On the R&S SFU, now access the shared directory.
1.  Use the Windows key to call up the Start menu.

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

3. Inthe input window for the query Which Computer you are
looking for?, enter the computer name in question and press
Enter to start the search.

The computer should be listed along with its name in the search
results.
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4. Click on the computer name. The shared directory should appear,
and you can access the files stored there from the R&S SFU.

Important:

If you are asked for a user name and password when accessing the
computer, you will have the enter the login name and password for
that computer.

1.6.4 Configuration for Manual Remote Operation
(“Remote Desktop”)

It is possible to manually operate the R&S SFU via a network
connection from a remote computer. Such operation is based on the
Windows program Remote Desktop Connection. Manual remote
operation is described in Chapter 3, section “Manual remote operation”.
The following requirements must be met for manual remote operation
of the Broadcast Test System:

¢ On the external computer, Windows 95 or later must be installed
along with the Remote Desktop Connection program and a LAN
interface must be configured for the network

¢ The Broadcast Test System and the computer must be connected
via the LAN (see “Configuring the R&S SFU for Network Operation”).

4 On the Broadcast Test System, the Remote Desktop Connection
program must be activated (see “Activating the Remote Desktop on
the R&S SFU”).

¢ The R&S SFU data must be entered on the external computer in the
program Remote Desktop Connection (IP address or computer
name of the R&S SFU in the network) [see “Querying the Computer
Name™)).

4 Login must have been computed on the external computer for the
R&S SFU with the proper user name (“Instrument”) and password
(also “Instrument”) (see “Starting Remote Desktop on the External
Computer”).
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1.6.4.1 Activating the Remote Desktop on the R&S SFU

NOTICE

Following activation of Remote Desktop, any user in the network can

access this R&S SFU if they know the computer name and login data
for the Broadcast Test System.

1.  Press the Windows key on the external keyboard (next to the
CTRL key) to call up the start menu. Select My Computer and
call up the contextual menu with the right mouse button.

_meocummts

| )My Recent Documents  +

m Open
[ corrolpars  Explore
Search.
#’s Map Network Drive...
All Programs [ 7R, Discormact Netwark Drive,,,

Show on Desktop
Rename

Properties

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

3. Activate the checkbox Allow users to connect remotely to this
computer.

System Properties

|__l;i_e_[1_era| | ComputerMame | H ardware I Agygpggj__|
[ System Restore I Automatic Updates | Remote

Select the ways that thiz computer can be Lsed from another
locatian.

- Remate Assiztance

[ Allow Remote Assistance invitations to be sent from thiz computer

Learn mare about Bemate Assistance.

Remote Desktop
Allaws Lsers to-connect remately ta this cofmputer

Full conmputer name:
mulad11b.R50.DE

Learn mare about Remote Desktop.

[. Select Remate Users... J

[ Ok, ,][ Cancel ][ Apply ]
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1.6.4.2 Starting Remote Desktop on the External Computer

The Remote Desktop Connection program is already installed in the
WindowsXP® operating system. For all other Windows operating
systems starting with Windows95™, the program is available as a free
download at (http://www.microsoft.com). It can be loaded onto any
external computer as described in the instructions (also available on
the Internet).

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

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

2 Remote Desktop Connection

Domputer. |rsshu 100008 v

[ Connect ” Caticel ” Help J [ DOptiong »» ]

Prior to the initial use, you will need to enter the instrument and user
data for the R&S SFU on the external computer. The instrument data
(the computer name of the R&S SFU) identify the R&S SFU in the
network. Every R&S SFU is delivered with a computer name that is
suitable for use with manual remote desktop. For information on
querying the computer name, see the section “Querying the Computer
Name”.

In this dialog the IP-Address of the R&S SFU can also be used.
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The user data is necessary in order to obtain access authorization for
the R&S SFU. This data is preset on the R&S SFU. The user name and
the password are both set to “Instrument”. Nothing is required in the
Domain input field.

3. Theinstrument and user data are entered in the General tab of
the Remote Desktop Connection extended menu. You can
access this data with the Options>> button.

% Remote Desktop Connection EJ: @
g.

g EC T ' o I Fl—i]
General | Display | Local Resources | Programs | Experisnce |

Logon zettings

H Type the riame of the computer, of choose a computer from
— the drop-dowr lizt,

Computer: | rssfu-100006 v

Llzer name: |ins_trument |

FPaszword: |-.oooooooo| |

Damnair: | |

[ 5ave my passwaord

Connection zettings

¥, AL i i
| Save current settings, or open aved connection;

[ Save Az, ] [ Open... ]

[ Connect ][ Cancel H Help J[ Options << J

4. You can save the login data using the Save as button.
If this is saved in the file default.rdp, the connection to the
R&S SFU will be the default when the program is launched. If you
save the data under another name, the settings for connection to
the R&S SFU will be shown in the selection list which is called up

by pressing the = button in the Computer: input line.
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5. Set the resolution for display of the R&S SFU screen in the
Display tab to 1024 x 768.

22 Remote Desktop Connection

| General| Display | Local Resources | Programs | Experience |
Remote desktop size
g 5% l:;.e r&eg ;’.:;ﬂféwwflmm Drag the shider all the
Less J More
1024 by 768 pixels

Colors
High Color (16 bi) v/
- ¢ .
Note: Settings on the remote computer might override this setting,

[¥] Display the connection bar when in full screen mode

| Connect || Cancel |[ Hep | [ Options<< |

6. Establish the connection by clicking on the Connect button.
Once the connection is established, the generator screen will
appear on the external computer. You can operate the instrument
with the mouse and/or keyboard. Keys on the front panel that do
not have a direct match on the keyboard can be replaced using
key combinations. (see the table in Chapter 3, section “Key
overview”).

If you want to manually operate several R&S SFUs from a remote
computer, then you will need to open a separate Remote
Desktop Control window for each R&S SFU. This is possible by
restarting the program on the external computer as many times as
iS necessary.
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1.6.5 Configuration for Manual Remote Operation (VNC)

As an alternative, the instrument can be operated by using VNC.
The following requirements must be met for manual remote operation
of the Broadcast Test System:

4 On the external computer, Windows 95 or later must be installed
along with the VNC Viewer program and a LAN interface must be
configured for the network

¢ The Broadcast Test System and the computer must be connected
via the LAN (see “Configuring the R&S SFU for Network Operation™)

4 The program VNC Server must be installed and activated on the
Broadcast Test System.

¢ The R&S SFU data must be entered on the external computer in the
program VNC Viewer (IP address or computer name of the
R&S SFU in the network (see “Querying the Computer Name”)

¢ The R&S SFU must be logged into the external computer with the
proper session password.

1.6.5.1 Installing the VNC Server Program on the R&S SFU

The set-up program already is on the hard disk of the R&S SFU
(C:\Program Files\VNC). It can be started from there .

Install VNC server as described in the enclosed documentation on the
test system.

Configure VNC as shown in the following figure:

WIinVNC: Current User Properties

Incoming Connections Connection Settings

[v Accept Socket C cti | Disable Remote Keyhoard & Pointer
Password: |m [ Disable Local Keyboard & Pointer
"2
Display Number: [— [ Auto v Remove Desklop Wallpaper

[+ Enable Java Viewer Update Handling

Poll Console

[ Poll Full Screen [v Windows Only

When Last Client Disconnects

Poll On Event
[+ Poll Foreground Window | -
® Do Nothing g Received Only

[~ Poll Window Under Cursor

oK ‘ Apply | Cancel |

We recommend that you use “SFU” as the password.

(" Lock Workstation
" Logoff Workstation
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1.6.5.2 Starting Remote Desktop on the External Computer

If necessary, install the VNC Server program on the external computer.

Launch the program from the Windows menu Start - All Programs -
RealVNC - VNC-Viewer.

The R&S SFU must be selected as the instrument for remote
operation, i.e. its IP address must be entered in the Connection details
window (VNC server).

Connection details: EI

E WG server: [sn o nn e | oK
Usze host:dizplay Cancel
B0 shoopyd —

(Display defaults to O riot givary _ DPHONS..

Click on the OK button to establish the connection. You will be asked
for the session password.

¥NC Authentication %]

Ok,

n : + 5 waE
v: Session pazsword: |

Cancel

After entering the password SFU, the screen of the test system will
appear on the external computer.

If you need to directly operate the R&S SFU, it is not necessary to log
off the external user.

The external user can end remote operation on the external window by
closing the VNC application.
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Introduction

2 Brief Introduction

2.1

Introduction

The Broadcast Test System R&S SFU has been designed as a platform
for different applications and for future options. It provides a number of
instruments and applications in a cabinet of only four height units and
offers unrivaled RF and baseband characteristics.

Due to its modular design, the R&S SFU can be optimally adapted to the
requirements of different applications. It is an ideal research and
development tool for making improvements to introduced standards and
for generating new standard signals. Applications that previously
required many different instruments are now fully covered by the

R&S SFU.

The modern, intuitive concept of the R&S SFU ensures fast and easy
operation.

You can easily switch operating parameters (e.g. roll-off, puncturing
rate, QAM mode) and select operating parameters whose values exceed
those defined in the standard for lab applications. For special tasks such
as in DVB-T/H, modulation, individual carriers and carrier groups can be
deactivated. Sweeps across the entire RF range are possible.

General characteristics

¢ DTV multi-standard platform

4 ATV signal generation

4 Output frequency from 100 kHz to 3 GHz

¢ Generation of internal interferers

4 Fully digital baseband signal processing

4 Upgradeability to multifunctional broadcast test system
¢ Easy installation of most options at customer site
Intuitive, fast and easy operation

¢ Color display with 1024 x 768 pixels (XVGA format, 8.4”)
¢ Intuitive user interface with Windows XP Embedded

4 Context-sensitive help system

4 User-definable favorites for fast access

¢ Easy software update by means of USB and Windows
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Outstanding signal quality
4 1/Q modulator with 180 MHz RF bandwidth

4 Very low SSB phase noise of type. —135 dBc at 1 GHz
(20 kHz carrier offset, 1 Hz measurement bandwidth)

4 High optional output power of up to +19 dBm (PEP),
over range +26 dBm

4 High-stability reference oscillator as standard

Unrivaled flexibility for research and development
4 Expandable multi-standard platform

4 Universal coder for real-time signal generation

4 Transmission simulations

4 TS baseband generator

¢ TRP and ETI player, recorder

4 Arbitrary waveform generator with 128 Msample, supported by
WinlQSIM™ software

¢ Variety of signal libraries with waveforms and transport streams
4 Up to two internal hard disks for storing waveforms and streams

4 Integrated power measurement with external power sensors

Ideal for use in production

4 Wear-free electronic attenuator of up to 3 GHz over the full level
range

4 Minimum space requirements:

4 TS generator and test transmitter are accommodated in one
instrument of only four height units

¢ Favorably priced and future-proof non-real-time production solution,
since it can be upgraded with software at any time

¢ Fast, flexible software option solutions for new requirements

Easy remote access
4 Remote control via GPIB and LAN (VXI 11)
4 User-friendly remote operation by VNC or Remote Desktop

4 USB connectors for keyboard, mouse and USB memory stick
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2.2 One-Box Solution

2.2.1 Transport Stream Signal Source

Video and audio applications require baseband signals. A variety of
such signals are available as transport stream signal sources.

Rohde & Schwarz libraries with ready-to-use special signals for tests
and development can be replayed with the transport stream generator.

Customer files can be easily loaded and replayed with the transport
stream player.

The internal transport stream recorder supports recording of customer
transport streams from any sources.

2.2.2 Test Transmitter

RF signals for a variety of transmission standards can be transmitted
over a wide, user-variable frequency range by the integrated test
transmitter. It is easily possible to switch over between the different
standards for terrestrial, satellite or cable transmission. The software is
reloaded to provide the multi-standard test transmitter functionality, and
a highly accurate spectrum is generated.

2.2.3 Bit Error Ratio Meter

The integrated BER meter makes it possible to measure and evaluate
errors on the transmission link. A BER value can be determined on the
transport stream in parallel or serially as well as via the serial data and
clock circuits.

2.2.4 Channel Simulator

Integrated transmission simulators for AWGN, phase noise, impulsive
noise and fading are available for simulating real and, above all,
reproducible environmental conditions in the lab.
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2.2.5 1/Q Signal Generator

Customer I/Q waveforms or Rohde & Schwarz waveform libraries for
different transmission standards can be replayed with the arbitrary
waveform generator.

2.2.6 High Output Power

High output levels and signal amplifiers are usually required in
production. The R&S SFU provides this high output power with its high
power option.

2.2.7 Power Measurement

High-precision power measurements with power sensors from
Rohde & Schwarz can be performed and displayed on the R&S SFU’s
large screen.

2.2.8 1/Q Interface

The digital I/Q interface provides the high-quality

I/Q signals that are required in development as input and output
signals. The instrument also features an analog 1/Q interface and an
I/Q wideband input that allows 1/Q signals to be fed directly to the
modulator.
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2.3 Coders

All coders are software-based; you can activate them immediately by
means of an enabling code (see right). It is thus not necessary to open
the instrument.

2.3.1 Cable Standards

DVB-C

The DVB-C coder supports all QAM modulations defined in the EN
300429 standard. The powerful coder hardware is also able to cover
high-order QAM modulations that have not yet been standardized.

J.83/B

J.83/B is an American cable transmission standard. The coder also
supports the standard enhancement with 1024QAM.

2.3.2 Satellite Standards

DVB-S/DSNG

DVB-S (EN 300421/EN 301210) was introduced in 1994 as a satellite
transmission standard. DVB-S uses QPSK modulation. Since its
introduction, DVB-S has established itself as the world’s most widely
used satellite transmission standard. DVB-S/DSNG also uses 8PSK
and 16QAM.

DVB-S2

DVB-S2 is an innovative and efficient channel coding method that is
used in combination with high-order modulation modes. The method is
very robust, offers safe reception and provides up to 30 % higher data
transmission rates than DVB-S. The R&S SFU supports the broadcast
service mode for non-backwards-compatible broadcast services.

DIRECTV

DIRECTYV (and DIRECTYV legacy mode) is a proprietary standard with
conditional access that is widely used in America and primarily in the
United States. For transmission, a proprietary transport stream protocol
with 130-byte packets is generated. After conversion to 188 bytes, -
DIRECTV transport streams can be replayed with the R&S SFU-K22
TRP player option.
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2.3.3 Digital Terrestrial TV Standards

DVB-T
DVB-T permits high-quality transmission of digital broadcast signals. Its
success will continue with the conversion from analog to digital TV.

ISDB-T

ISDB-T is a Japanese digital standard for terrestrial transmission of
video, audio, and data signals by means of 13 segments. ISDB-T with
partial reception is for mobile operation.

ISDTV

ISDTV is the Brazilian digital standard for the terrestrial transmission of
video, audio, and data signals. It is based on ARIB STD-B31 and thus
corresponds to ISDB-T as regards RF transmission.

DMB-T

DMB-T is a non-standardized multi-carrier transmission method
developed for use in China. It can be regarded as the predecessor of
DTMB (GB 20600-2006).

DTMB (GB20600-2006)

DTMB was developed in China and has meanwhile become known as
the GB20600 standard. It offers high-quality digital TV with excellent
characteristics, based either on an OFDM or a single-carrier
transmission method.

ATSC/8VSB

8VSB is a terrestrial DTV standard from the USA with vestigial
sideband modulation. At a bandwidth of 6 MHz, a sideband is
suppressed in the spectrum.

ATSC/A-VSB
A-VSB is another terrestrial DTV standard from the USA. It is based on
8VSB and has been especially developed for mobile reception.
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2.3.4 Video Goes Mobile

The following standards are terrestrial transmission methods for
broadcast applications with mobile receivers such as mobile phones
and PDAs.

DVB-H

The DVB-T/H coder provides the following functions: the newly
introduced 4k mode, use of the TPS carriers for time slicing signaling,
the additional 5 MHz channel bandwidth and corresponding native and
in-depth symbol interleavers as well as MPE forward error correction
(FEC). Hierarchical coding is also possible.

T-DMB/DAB

T-DMB was developed in Korea and is based on the digital audio
broadcasting (DAB) standard known in Europe, which was also
developed for mobile reception with radios. The T-DMB/DAB coder in
the R&S SFU supports both the Korean and the European transmission
standards.

ISDB-T (partial reception)

With mobile ISDB-T in accordance with ARIB 1.5, only one of
altogether 13 available segments is used for transmission. The
remaining 12 segments can transmit TV programs for stationary
reception.

MediaFLO™

MediaFLO™ was developed and standardized by the American
company QUALCOMM. The baseband signal in this proprietary
standard is based on a transport stream with 188 bytes. MediaFLO™ is
currently used in a nationwide network in the USA. QPSK and 16QAM
methods are used as OFDM modulation at a bandwidth of 5.5 MHz.
The data rates transmitted to the mobile receiver range between

50 kbit/s and 1 Mbit/s.

DMB-TH

DMB-TH is the Chinese DMB-T, which in a modified version is also
used for handheld reception. DMB-TH has evolved from DMB-T.
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2.3.5 Analog Terrestrial Television Standards

B/G, D/K, M/N, L und |

Analog standards with the B/G, D/K, M/N, L, and | transmission
systems as well as the PAL, NTSC, and SECAM color systems are
also available. Since the baseband signal has already been integrated,
an additional signal generator is not required.

2.3.6 Terrestrial Sound Broadcasting Standards

DAB
Based on a COFDM transmission method, DAB was developed for
digital and high-quality audio transmission to mobile receivers.

ISDB-Tsg

ISDB-Tsg is a Japanese narrow-band digital sound broadcasting
standard for the terrestrial transmission of audio and data signals by
means of one segment. ISDB-Tgg is mostly used for mobile
applications.
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2.4

241

242

243

Baseband

Baseband

TS Generator (R&S SFU-K20)

A transport stream generator in the baseband internally provides test
streams for the real-time coder. For external equipment, the test
streams are made available at an ASI output. An external MPEG-2
generator is therefore no longer necessary. Furthermore, the number of
instruments needed for testing set-top boxes is reduced and the costs
are minimized.

The transport stream generator allows you to generate endless and
seamless high-bit-rate MPEG-2 transport streams for the broadcast
range. The SDTV transport stream library included as standard
contains ATSC and DVB test streams. The numerous transport
streams from Rohde & Schwarz cover a wide range of applications and
test scenarios.

Transport Stream Libraries

A large number of additional libraries can be integrated. They make
development faster and easier and allow new products to be tested.

SDTV — test streams for DVB and ATSC
HDTV — tests of HDTV receivers

DVB-H - tests of mobile receivers
ISDB-T  — test streams

H.264 — test streams

TCM — STB tests

Further libraries will soon be available.

Stream Generation Tools

Stream generation tools provide full flexibility when generating your
own streams, which can be used with the R&S SFU-K20 TS generator.
The R&S DV-ASC advanced stream combiner allows you to generate
your own transport streams, also for DVB-H.
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244 TS Recorder (R&S SFU-K21)

A transport stream recorder and player as an expansion of the data
source is available for the R&S SFU. It allows you to record any
externally applied transport streams and ETI data streams at data rates
between 100 kbit/s and up to 90 Mbit/s.

The available recording formats are TRP with eight bits (8-bit data) and
T10 (10-bit data, 1-bit data valid, 1-bit packet sync) and ETI. With the
8-bit and T10 formats, the parallel SPI (LVDS) interface is used. The
R&S SFU-B11 ETlI interface (optional) is required for the ETI format.

The amount of data that can be recorded is limited only by the size of
the hard disk. The recorded transport streams can be transferred to
other storage media via the USB or LAN interface. Using the TS
recorder, the streams can be replayed endlessly and seamlessly with
packet-exact cutting at the end-of-file/start-of-file transition.

To enable R&S SFU-K21, you require the Additional Hard Disk
R&S SFU-B6, Memory Extension 2 R&S SFU-B4 and TRP Player
R&S SFU-K22.

2.4.5 TRP Player (R&S SFU-K22)

The TRP player lets you replay your own transport streams in TRP
format. The transport streams can be copied via the USB or LAN
interface to the R&S SFU file system and be replayed from there.

In addition, this TRP player is used to replay T-DMB and DAB ETI
streams. For this purpose, the TRP player can replay predefined ETI
test streams for T-DMB and DAB from an optional T-DMB/DAB library
(R&S SFU-K221).

To enable the R&S SFU-K22 TRP player option, the Additional Hard
Disk R&S SFU-B6 and Memory Extension 2 R&S SFU-B4 are required.

2.4.6 Video/Audio Generator (R&S SFU-K23)

Together with the analog realtime coders, the video/audio generator
offers a complete solution for modulated analog and interruption-free
video test patterns and audio signals. The video/audio generator is
generally available with every analog realtime coder.

In addition to the PAL, NTSC, and SECAM test patterns included in the
basic configuration, an ATV-Video library with comprehensive analog
video test signals can be integrated.
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2.5 Simulation

2.5.1 Arbitrary Waveform Generator

The integrated arbitrary waveform (ARB) generator of the R&S SFU
opens up a wide range of additional applications, such as simulating
occupied adjacent channels, adding interferers to the useful signal and
generating user-defined RF signals (e.g. notched noise).

It is thus possible to generate any externally computed complex
modulation signals. A hardware resampler and a low oversampling rate
significantly reduce the memory space needed to store I/Q waveforms
on the hard disk. This allows you to store a large number of 1/Q
waveforms directly on the hard disk.

Externally generated 1/Q waveform files can also be loaded into the
instrument and read out via one of the computer interfaces such as
USB or LAN, or via the IEC/IEEE bus.

Together with the R&S SFU-K81 option, which switches off the real-
time coder function, the ARB generator can also be used for easy,
cost-efficient production solutions. If a wider scope of functions is
required, the real-time coders integrated in the R&S SFU can
subsequently be enabled by means of key code options (see figure at
right).

2.5.1.1 Waveform Libraries

Additional waveform libraries allow quick evaluation of new
modulations. I/Q waveform libraries are available for the following

signals:

T-DMB/DAB - (R&S SFU-K351)
DVB-T/H - (R&S SFU-K352)
DRM - (R&S SFU-K353)

Digital/MBRAI interferers - (R&S SFU-K354)
Further waveform libraries will soon be available.
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2.5.1.2 Simulation Tools

The R&S SFU allows full use of R&S WinlQSIM™ simulation software.
All waveforms generated with R&S WinlQSIM™ can be loaded into the
ARB generator of the R&S SFU. Other software tools that utilize

R&S WinlQSIM™ can also be used.

2.5.1.3 Technical Details

As an 1/Q modulation source, the ARB generator features the following:
€ 128 Msample memory for | and Q
¢ Up to 100 Msample/s

2.5.2 Modulation Impairments

You can easily switch operating parameters (e.g. roll-off, puncturing
rate, QAM mode) and select operating parameters whose values
exceed those defined in the standard for lab applications. Non-ideal
behavior of the I/Q modulator can be simulated by selectively changing
amplitude, phase and carrier leakage before the signal enters the 1/Q
modulator.

2.5.3 Noise

2.5.3.1 AWGN Generator (R&S SFU-K40)

The digital additive white Gaussian noise (AWGN) generator is used as
a source for generating a pure noise signal modulated onto the carrier
and for influencing the actual useful signal. Realistic noise can be
simulated in the transmission path — via satellite, cable or antenna — by
generating a 96 MHz broadband AWGN signal with a Gaussian
amplitude distribution in the digital baseband.

The AWGN generator can be used if the R&S SFU-K40 software option
has been enabled.
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2.5.3.2 Phase Noise (R&S SFU-K41)

The phase noise of the R&S SFU synthesizer is typically less than —
135 dBc/Hz (1 GHz, 20 kHz offset). The R&S SFU is therefore ideal for
simulating phase noise. The option allows you to simulate phase noise
in oscillators and phase lock loops. In the setting range from —

10 dBc/Hz to —110 dBc/Hz, the wanted phase noise can be loaded as a
profile. User-defined profiles can be generated with conventional
simulation programs such as MATLAB®, ported as a file to the

R&S SFU by means of a USB stick and stored on the hard disk. The
phase noise functionality can be used if the R&S SFU-K41 software
option has been enabled.

2.5.3.3 Impulsive Noise (R&S SFU-K42)

Impulsive noise permits the pulsed addition of an AWGN signal to the
useful signal with a settable number of pulses. Implementation is in line
with DTG, Dbook and A/74 with a maximum bandwidth of 96 MHz. In
addition, the statistical distribution of the pulse intervals can be
selected. The pulse generator required for the pulses is integrated in
the R&S SFU. An additional external signal generator and the
associated cabling are thus no longer necessary. The pulse spacing
limits, the number of pulses and the burst duration can be configured
very easily. The impulsive noise functionality can be used if the

R&S SFU-K42 software option has been enabled.

2.5.3.4 Multi-Noise Use (R&S SFU-K43)

The multi-noise use functionality can be used if the R&S SFU-K43
software option has been enabled. It permits the simultaneous use of
multiple noise sources in the form of an additive noise signal which, in
turn, can be added to the useful signal.
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2.5.4 Fading Simulator (R&S SFU-B30/-B31)

The channel simulator (fading simulator) of the R&S SFU is ideal for
real-time simulation of multi-path and mobile reception. The basic
version (R&S SFU-B30) provides up to 20 paths; with the full version
(R&S SFU-B31), up to 40 paths are available.

2.5.4.1 Profiles

The fading simulator supports profiles in accordance with DVB and
ATTC. Several fading profiles per path can be selected and simulated.
You may choose from the following profiles:

¢ Pure Doppler
¢ Rice

¢ Rayleigh

4 Constant phase
4 Static phase

¢ Lognormal

4 Suzuki

¢ Gaussian

Dynamic fading profiles can be used with the R&S SFU-K30 enhanced
fading option.

You can vary all fading parameters such as attenuation, phase, delay
and Doppler, speed and direction.

2.5.4.2 DAB with Gaussian Fading

The Gaussian fading (R&S SFU-K32) used for DAB and for the Korean
T-DMB mobile standard is included in the real-time T-DMB/DAB coder
(R&S SFU-K11) and in the T-DMB/DAB waveforms option (R&S SFU-
K351), respectively, and permits the corresponding channel
simulations.
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2.5.4.3 Enhanced Fading (R&S SFU-K30)

The moving propagation and birth-death dynamic fading configurations
can be used to increase the resolution of the fading path delay to
simulate dynamic propagation conditions as well as fine delay
configurations. These configurations are provided by the enhanced
fading option.

The enhanced fading functionality can be used if the R&S SFU-K30
software option has been enabled. It requires an installed R&S SFU-
B30 option (or R&S SFU-B30 and R&S SFU-B31).

2.5.4.4 Diversity Simulation

When testing diversity receivers, a separate RF receive signal must be
provided for each antenna of the receiver. The receive signals must
have the same baseband signal and the RF signal must be coupled.
The noise and fading signals, however, must show no correlation; this
is only possible with one R&S SFU per antenna.

The RF signals of the two R&S SFUs are coupled as master/slave by
means of the reference frequency.

The digital I/Q baseband signals are interconnected quickly, reliably
and without loss of quality via the extended 1/Q interface between the
R&S SFUs.

The functions of the digital I/Q interface can be used after the
R&S SFU-K80 software option has been activated.

2.5.5 Interferers

Interferers can be added to the useful signals at different points along
the transmission path. When adding the interferers, the level can be
varied within a wide range. The maximum frequency shift to the useful
signal can be +40 MHz.

Transmission simulations can be used for the mixed signals. The
R&S SFU can simulate the impairment of the useful signal by
interferers very compactly and without requiring any external signal
sources.

In addition to the signals and signal libraries already available from -
Rohde & Schwarz (such as the multi ATV predefined option with analog
TV signals), you can define other interferers by means of the

R&S WinlQSIM™ software and use them on the R&S SFU.
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2.5.5.1 Interferer Libraries

The following options are available as signal libraries for analog and
digital interferer scenarios in line with IEC 62002 (MBRAI), NORDIG
and A/74:

¢ R&S SFU-K199, multi ATV predefined, analog interferers

¢ R&S SFU-K354, DTV interferers, digital interferers

These libraries also contain test signals with more than one
interference signal.

2.5.5.2 Interferer Management

The R&S SFU-K37 option permits easy and straightforward interferer
management. Level, frequency, frequency offset and signal type can
be set.

2.5.5.3 Internal Interferers

The R&S SFU-K199/-K354 interferer libraries/signals or any other ARB
I/Q signal can be used as internal interferers.

2.5.5.4 External Interferers

External interferers can be applied via the R&S SFU-K80 analog or
digital I/Q interface while ARB sequences or analog TV signals can be
provided internally.
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2.6 Analysis

2.6.1 BER Measurement

The BER measurement, which operates independently of other
applications, is used to check channel conditions. The integrated BER
tester allows you to evaluate a signal demodulated and decoded by the
DUT by means of the BER measurement. Two general methods are
available for this purpose.

A measurement with a pure pseudo-random binary sequence (PRBS)
can check the demodulation section of the receiver. A known PRBS-
modulated data sequence is sent to the DUT, which decodes the signal
and feeds the decoded data and the associated clock back to the

R&S SFU. If the error ratio of the decoding branch must also be
measured, the MPEG-2 TS can be returned. In this case, the test
signal comprises an MPEG-2 TS that contains a PRBS as payload. If
path measurements on a live MPEG-2 signal are to be performed, the
null packets must contain a PRBS payload. The BER tester of the
R&S SFU synchronizes to the returned, known PRBS and counts the
bit errors. The quotient obtained by dividing the number of error bits by
the total number of bits is the BER.

2.6.2 Power Measurement

To allow you to determine the input power directly on the DUT, the
R&S SFU provides a power measurement function. Software is
available for controlling and evaluating the measurement.
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2.7 Miscellaneous

2.7.1 Connectivity

LAN (100BaseT), GPIB and a USB connector are available as
interfaces on the instrument’s rear panel. Files, firmware updates and
modulation data can be loaded fast and easily via these interfaces.

2.7.2 Remote Operation and Remote Control

The R&S SFU can be remote-operated via an Ethernet connection or in
a LAN network over IP and is preconfigured for DHCP use. The
preinstalled Remote Desktop software or the VNC software that comes
with the instrument makes this very easy to do.

Remote control is possible by means of control commands via the
IEC/IEEE bus (GPIB) or LAN. The R&S SFU can thus be integrated
into existing test programs and remote-controlled.

2.7.3 Looking Forward

The R&S SFU’s modular design makes it a future-proof investment.
Options can usually be activated quickly and conveniently on-site at
any time by means of firmware update and license code.

This feature ensures fast and easy availability without time loss and is
a big advantage for use in production and development. The R&S SFU
can be adapted to perfectly match current requirements, and its
configuration can be tailored to meet customer-specific needs. It thus
saves a lot of money yet offers full flexibility and openness for new,
evolving fields of application.
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2.8 Sample Settings

2.8.1 Transmitter Application

TS SERIAL IN

An MPEG?2 transport stream is fed into the R&S SFU via the serial
interface (TS SERIAL IN ASI) on the front panel.

This MPEG2 transport stream undergoes channel encoding and
modulation in the instrument for transmission in compliance with the
DVB-C specification and is output as an RF signal on the RF output
jack.

The communications parameters are as follows:

Center frequency 330 MHz
Level -20.0 dBm
Transmission standard DVB-C
Constellation 64 QAM
Symbol rate 6.9 MS/s
Roll off 0.15
Transport stream input ASI front
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2.8.1.1 Selecting the Transmitter Application (TX)
Press the APPL button to choose an application.

Select the TX application using the and keys or the rotary

knob. Press the rotary knob or the W key to confirm your entry.
The softkeys can be used alternatively.
DVB-C transmission is a transmitter application.

Figure 2.8-1 TX application

4% RSSFU-100430 SFU-[TRANSMITTER MENL] V01.73.00.00 BETA

FILE ETATLS HELR: HARDHEY
FREQUENCY LEVEL MODULATION STANDARD
300.000 0000 MHz -25.00d8m ATV~ B/G
s_E_l._E_r.;'noN | FAVORITES
_" TX:FREQUENCY:FREQUENCY [~ 300,000 000 0 [MHz -| -
E’ LEVEL TX:LEVEL:LEVEL -25.00 [dBm |
& MODULATION BACK
-INTERFERER
# ANALOG TV
- IMPAIRMENTS
i NOISE
= FADING
= ;[
~_RF_ | moD NOISE FADING ERROR
ON/OFF || ONIOFF | ONIOFF ON/OFF DETAILS

Select the transmitter application (TX). The TX application appears with

the TX information area in the upper third of the display, the
on the left side of the display and the associated Work View.
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2.8.1.2 Setting the Output FREQUENCY

Use the and keys or the rotary knob in the tree (left side) to

select the FREQUENCY line. If you press the @ key or the rotary
knob while the FREQUENCY line is selected, the tree is expanded and
the lower level of the FREQUENCY menu will appear.

Figure 2.8-2 FREQUENCY menu

“* RSSFLU-100490 SFU-[TRANSMITTER MENU] V01.73.00.00 BETA

FREQUENCY LEVEL i'_‘!’-@D'U_LAT:IGN
~ 300.000 0000 MHz -25.00 aBm ATV
NOISE  FADING  [USER =

OFF  OFF _

FAVORITES FREQUENCY' | 300.000 000 0 |MHz j—ﬂ
& FREQUENCY OFFSET | 0.000 000 0 |[MHz -

- SWEEP CHANNEL [ 0
- SETTINGS BACK

;- LEVEL -

;- MODULATION
- INTERFERER
- ANALOG TV
- IMPAIRMENTS
#NOISE

= FADING

'STANDARD

In the FREQUENCY menu, select the [ga{=@l0]=\[834 line again (cursor
keys or rotary knob) and confirm your entry with ENTER (or press the
rotary knob). This will activate the work view on the right side.

Use the cursor keys or the rotary knob to select the FREQUENCY]
field in the work view.
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The output frequency of 330 MHz can then be set:

*

Input "330" using the digit keys and press the unit key E to the
right next to the digit keys.

The frequency you entered will now be displayed in the INFO area
in the FREQUENCY field.

Exit by pressing the E key and the key (or by selecting
and confirming the BACK field in the work view).
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2.8.1.3 Setting the Output LEVEL

Use the and keys or the rotary knob in the tree (left side) to

select the LEVEL line. If you press the W key or the rotary knob
while the LEVEL line is selected, the tree is expanded and the lower
level of the LEVEL menu will appear.

Figure 2.8-3 LEVEL menu

4 rssFU-100450 SFU-[TRANSMITTER MENU] V01.73.00.00 BETA
FILE STATS HELE HARDKEY

FREQUENCY LEVEL 'MODULATION STANDARD ‘
- 300.000 0000 MHz -25.00 dBm ATV BIG | |
SeecmoN |
_FAVORITES LEVEL [ -25.00 [aBm -]
e
BLEVEL B [ on-
'ALC OFFSET | ooofae -]
- SETTINGS - - 5

& MODULATION MSRRLANT [ s0.00[cBm ]

- INTERFERER ATTENUATOR MODE ! AUTO 'i
& ANALOG TV ATT. FIXED RANGE LOWER [40[dEm ]
(B ATT. FIXED RANGE UPPER [ =10 [aBm |
i FADING IBACK

E
|
— ERROR
DETAILS

In the LEVEL menu, use the W key (or press the rotary knob) to

select the LEVEL line again ( and keys or rotary knob) and
confirm your entry. This will activate the work view on the right side.

Use the cursor keys or the rotary knob to select the [LEVEL | field in the
work view.
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The output level of -20 dBm can then be set:
® Input "-20" using the sign key and the digit keys and then press

the unit key & to the right next to the digit keys.
The level you entered will now be displayed in the [LEVEL | field.

You can select and confirm a different unit if you so desire in the
LEVEL menu and the SETTINGS tree line.

The [LEVEL UNIT | field is selected in the corresponding

work view on the right side. After you press the W key (or
press the rotary knob), you can select one of several possible
units.

®  Exit the menu by pressing the m key and the @ key (or by
selecting and confirming the BACK | field in the work view).
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2.8.1.4 Modulation Settings and Selection of the
TRANSMISSION STANDARD

Use the and keys or the rotary knob in the tree (left side) to

select the MODULATION line. If you press the @ key or the rotary
knob while the MODULATION line is selected, the tree is expanded
and the lower level of the |\/[@]BIF]F29F®]\f menu will appear.

Figure 2.8-4 TRANSMISSION STANDARD menu

4 RSSFU-100490 SFU-[TRANSMITTER MENU] V01.73.00.00 BETA

FILE STATUS HELP- HARDHKEY

FREQUENCY LEVEL STANDARD | CONSTELL. | SYMBOLRATE
300.000 0000 MHz -25.0048m DVB-C  64QAM  6.900 Ms/s

SELECTION | MODULATION '

-FAVORITES |moDuLATION _ | on-|=

}EREEVEQE i SIGNAL SOURCE DTV +|

-MODULATION TRANSMISSION STANDARD | DVB-C jJ
SPECTRUM | NormAL -
| SIGNAL INFO/STAT. BEE

-INTERFERER

& ANALOG TV

- IMPAIRMENTS

i NOISE

i FADING

ERROR
DETAILS

FADING
ON/OFF |

In the MODULATION menu, select the |[/[®]BI5]E29R[®1\F line again

(cursor keys or rotary knob) and confirm your entry with @ (or press
the rotary knob). This will activate the work view on the right side.

Use the cursor keys or the rotary knob to select the [MODULATION|
field in the work view.

Press the W key (or the rotary knob) to select ON and OFF.

Use the and keys or the rotary knob to select and confirm ON.

Use the cursor keys or the rotary knob to select the |SIGNAL SOURCE|
field in the work view.
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After you press the @ key (or the rotary knob), the selection
DTV,ATV,ARB, I/Q DIGITAL, I/Q ANALOG etc. will be displayed.

Use the and keys or the rotary knob to select and confirm
INTERNAL.

Use the cursor keys or the rotary knob to select the
[TRANSMISSION STANDARD | field in the work view.

After you press the @ key (or the rotary knob), the available
transmission standards will be shown.

Use the and keys or the rotary knob to select and confirm
DVB-C.

I/Q Modulation is now switched on, the internal coder is selected as the
signal source and the DVB-C transmission standard is set.

DVB-C will now be displayed in the STANDARD field in the INFO
area.

Use the m key or the @ key to display the work view in the
MODULATION menu. After you confirm the field BACK in the
work view, you can exit the menu.
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2.8.1.5 Selection of the Transport Stream Input and Setting the
DVB-C Transmission Parameters

Use the and keys or the rotary knob in the tree (left side) to

select the DIGITAL TV line. By pressing the W key or the rotary
knob with the DIGITAL TV line selected, the tree is expanded and the
lower level of the DIGITAL TV menu is displayed.

Figure 2-1 DIGITAL TV menu

4 RSSFU-100450 SFU-[TRANSMITTER MENU] V01.73.00.00 BETA ([ m]}7q

FREQUENCY LEVEL STANDARD  CONSTELL.  SYMBOLRATE
330.0000000MHz 10.00dBm DVB-C  64QAM  6.900 Ms/s
OFF OFF ll.
SELECTION CODING |
-:::0325‘?* SYMBOL RATE | 6.900 000 0 |MS/s ES
- QUEN
Bhupes CONSTELLATION [ 64GAM <]
+ MODULATION ROLL OFF [0.15+]
- INTERFERER BACK
= DIGITAL TV
~INPUT SIGNAL
~SPECIAL
- SETTINGS
-IMPAIRMENTS
+ NOISE
= FADING
o e | o
[ ————
RF ‘MOD NOISE FADING SETTO ERROR
ON/OFF ONIOFF ON/OFF ON/OFF STANDARD DETAILS

In the DIGITAL TV menu, select the [NIFEEAESIENAE line (cursor keys
or rotary knob) and confirm your entry with ENTER (or press the rotary
knob). This will activate the work view on the right side.

Use the cursor keys or the rotary knob to select the | SIGNAL SOURCE]
field in the work view.

When you press the ENTER key (or the rotary knob), the selection
EXTERNAL, TS PLAYER, TEST SIGNAL will be displayed.

Use the and keys or the rotary knob to select and confirm
EXTERNAL.
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Use the cursor keys or the rotary knob to select the INPUT | field in the
work view.

When you press the ENTER key (or the rotary knob), the selection ASI
FRONT, ASI REAR, SPI FRONT, etc. will be displayed.

Use the and keys or the rotary knob to select and confirm ASI
FRONT.

The field in the work view must be set to ON. This ensures
that the incoming transport stream will be adapted to the proper data
rate of the coder. The data rate of the coder will depend on the
transmission parameters. The data stream is padded with NULL
PACKETS to allow adaptation to the transmission parameters.

Press the E and the @ key (or select and confirm the BACK
field) to exit the work view.

In the DIGITAL TV menu, select the CODING line (cursor keys or
rotary knob) and confirm your entry with ENTER (or press the rotary
knob). The work view on the right side of the display will be activated.

Use the cursor keys or the rotary knob to select the |[SYMBOL RATE]
field in the work view.

The symbol rate of 6.9 MS/s can then be set in several different ways:

€ Input "6.9" using the digit keys and the decimal point and confirm

your entry with the @ key (assuming the units field to the right
already shows units of "MS/s").

If the units field indicates another unit, you can select this field
with the cursor keys. After you confirm, you can select the unit.
Once you have selected and confirmed "MS/s", you can enter the
appropriate symbol rate.

The symbol rate you entered will now be displayed in the INFO
area in the SYMBOL RATE field.
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€ Use the cursor keys or the rotary knob to select the
CONSTELLATION field in the work view.

Use the m key (or press the rotary knob) to make your
selection:
16 QAM, 32 QAM, 64 QAM, 128 QAM or 256 QAM

Use the and keys or the rotary knob to select and
confirm 64 QAM.

The constellation you entered will now be displayed in the INFO
area in the CONSTELLATION field.

Press the E and the @ key (or select and confirm the BACK
field) to exit the work view.

All of the parameters listed earlier are now set (unless you made
special settings in the previous settings).
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2.8.2

2.8.21

2.8.2.2

Bit Error Rate Meter

Selecting the Bit Error Rate Meter Application (BER)

Press the APPL button to choose an application.

Use the rotary knob or the and keys to select the BER

application. Press the @ key or the rotary knob to confirm your
entry.

The softkeys can be used alternatively.

Configuration

Some sample settings for using the bit error rate meter are given in this
section. This examples makes use of the serial inputs. A suitable data
source is required which must provide a serial pseudorandom bit
sequence (PRBS) and the related clock. This function can be handled
by a digital transmission analyzer.

First, connect the clock and data output of the BER generator to the
corresponding inputs of the R&S SFU and configure the BER generator
to provide a suitable PRBS in compliance with ITU-T 0.151 (e.g. 2 —
1). The data rate must be, say, 10 Mbit/s.

After you launch the BER application on the R&S SFU (APPL key), the
BER menu will appear on the screen. In the tree, you must first select
the BER / SETTINGS entry.
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Figure 2.8-5 BER settings

u‘, I -100490

‘:‘ RS5FEU-100490 SFU-[BER MENU] VO1.73.00.00 BETA
FILE STATUS HELP HARDKEY

BER ."ERR COUNT GATING TIME STATE

NONE 00:00:00 ‘NO CLOCK

NONE
SELECTION SETTINGS
i~-FAVORITES AYLOA

4 BER [PavLOAD [ PRBS
L BER |‘FR'.BB |2423 .1 (ITU-T 0.151) |
BACK

Set the following values:

Menu item Value

PAYLOAD |pRBS

Remarks

The data content of the BER
generator consists of a PRBS.

PRBS 2/23-1 (ITU-T 0.151) |Here, the type of PRBS is

specified in greater detail. You
should select the same

sequence that is set on the BER
generator.

Now, select the main window of the bit error rate meter in the tree
(BER / BER).
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Figure 2.8-6 BER main window

i s:!u—lil(‘-l'!l]
&% RSSFU-100490 SFU-[BER MENU] V01.73.00.00 BETA

‘BER ERR COUNT GATING TIME STATE ‘ |

'NONE |00 00:00 NO CLOCK

;Z‘EVALUATION i L
NONE \ = W

! .S_'E'I'.'E':G'I'?I".‘iN ER
+ ~FAVORITES EASUREMENT | QNJI——
S RESTART MEASUREMENT|
| SETTINGS INPUT [SERIAL CLK DATAEN -|
. CLOCK [_ﬁﬁﬁﬂ
j DATA [ NoRmAL -]
ENABLE [ ALWAYS S|
’ BER i NONE
', EVALUATION ] NONE
: STATE [No cLock -
: |ERROR COUNT | 0
' GATING TIME r 00:00:00
i GATING MODE ~ [AuTOMATIC -] =

Set the following values:

Menu item Value Remarks

INPUT SERIAL CLK DATAEN | The serial data input is
used for the bit error rate
measurement.

CLOCK NORMAL The rising edge of the
input clock is used for
data timing.

DATA NORMAL Normal setting. The
polarity of the data is not
inverted.

ENABLE ALWAYS In this example, the
ENABLE input is not
used.

MEASUREMENT | oN The measurement is
initiated.
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2.8.2.3 Initiating a Measurement

Menu item Value Remarks

MEASUREMENT | oN The measurement is initiated.

The bit error rate measurement has now been activated. Display of the
measurement results is illustrated in the following table.

Menu item Display Remarks

BER e.g.: 0.00E-07 |Display of the measured bit error
rate. The BER generator might be
able to generate intentional bit
errors in certain cases. The BER
display should then change

accordingly.
EVALUATION  |egg.: For details, please see Chapter 4
6.3E9/1E10 (BER / EVALUATION)
STATE SYNC The bit error rate measurement is
synchronized to the PRBS.
ERROR COUNT eg.:0 Total number of bit errors detected

during the measurement.

MEASUREMENT | ¢ g.: 00:31:15 | The measurement has been
TIME running for this amount of time
(here: 31 minutes and 15 seconds).

You can restart the measurement by pressing the RESTART
MEASUREMENT button.

You can also use the START, STOP and RESTART softkeys to control
the measurement.
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Figure 2.9-1
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Basic Instrument Concept

2.9 Basic Instrument Concept

The R&S SFU is a flexible hardware platform

Cading Options

»

Remote = »| Platform

Qui
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2.9.1 The Instrument’s Baseband Section

The instrument’s baseband section contains the hardware for
generating and processing 1/Q signals. It is entirely digital in design.

Input interface

This subassembly provides all of the transport stream (TS) interfaces
and handles processing of the transport streams. It also includes all of
the interfaces needed for BER measurement and the inputs for analog
and digital 1/Q signals. The TS generator and TS recorder options are
also found here. The ARB hardware option can also be installed on
this subassembly.

Coder

The coder receives the processed transport stream signals from the
input interface and performs the FEC for the selected digital TV
standard. The subassembly generates digital I/Q signals which are
forwarded to the digital baseband section.

D/A converter

This module is situated at the end of the digital baseband section. It
converts the digital signal into an analog 1/Q signal. This analog 1/Q
signal feeds the 1/Q modulator. The D/A converter also provides the
analog 1/Q outputs. Using the AWGN software option (Option

R&S SFU-K40 Noise Generator 2110.7653), additive Gaussian white
noise can be generated.

Fading module

This module allows fading on baseband signals in real time. In case of
standard fading, up to 20 fading paths (40 paths with option R&S SFU-
B31) are possible simultaneously. The software option R&S SFU-B30
includes dynamic fading configurations (moving propagation and birth-
death) as well as fine delay configurations with increased resolution of
the fading path delay.
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2.9.2 The Instrument’s RF Section

The instrument’s RF section contains the synthesizer, output section
with I/Q modulator and calibration line.

The frequency range is from 100 kHz to 3 GHz.

Using the option R&S SFU-B90 High Power + Overload Protection
2110.8008, the RF path can be configured for higher output levels.

For more information about the different options, please consult the
data sheet and the R&S SFU Configuration Guide which is found on
the R&S SFU homepage on the Internet.
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3 Manual Operation

3.1 Introduction

The instrument can be operated manually in several different ways:

® Using the controls on the front panel:
The instrument is operated using the buttons on the front panel
and the rotary knob. Pressing the rotary knob has the same
function as pressing the Enter key.

€ Via an external keyboard and mouse:
A USB keyboard and also a USB mouse can be connected to the
USB jacks on the front panel or the rear panel.
The hardkeys of the R&S SFU can be selected using the mouse
in the HARDKEY SELECTION menu line.

¢ Remote operation:
The R&S SFU can be operated if so desired using remote
operation (e.g. with Remote Desktop or VNC).
The instrument has to be connected to an Ethernet network. The
Ethernet address is used to connect the PC and R&S SFU. The
screen of the R&S SFU is then displayed on the PC monitor. The
R&S SFU can now be operated with the PC keyboard and mouse.
The hardkeys of the R&S SFU can be selected using the mouse
in the HARDKEY SELECTION menu line.
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Equal Access Rights for Manual Operation
The access rights are the same whether the instrument is operated
using the front-panel controls or the keyboard and mouse.

Use the buttons on the front panel (@ and @ ) to navigate

in the tree. Each entry is terminated with the ¢ key. The rotary knob
and its Enter function (press the rotary knob) can be used for
navigation purposes.

Navigation in the tree is possible using the USB keyboard and the
cursor keys (or the USB mouse and the mouse buttons).

Local operation and remote operation also have equal access rights
during VNC operation. In “Remote Desktop” mode, remote operation is
the only choice.

All Operating Modes are Possible Simultaneously

Example:

During VNC operation using a connected PC, a user selects the
FREQUENCY menu item in the R&S SFU’s tree using the USB mouse.
At the same time, another user can change the value using the rotary
knob and the numerical keys on the instrument’s front panel.

The entry can be terminated using the ¢ key on the instrument or
the Enter key with the USB mouse that is connected.

Quick Start Guic Page 3.2



R&S SFU
3.2 Operating Concept

3.2.1 Different Applications in the R&S SFU

The R&S SFU is an instrument platform that is designed for diverse
applications

(for example TX, BER, TSGEN, ARB,...). Every application is a
separate unit and is operated independently of the other applications
(more or less like two separate instruments).

If links between the applications are required, you can switch to
additional applications.

3.2.2 Selecting the Application

When you press the key, the applications available in the
instrument will be displayed above the soft keys. Select the application
to appear in the foreground.

To change the settings or to read off the measured values, navigate in
the application’s tree. The main parameters of each application are
shown in the INFO area. The softkey assignments will change when
you change applications. All of the other applications will be in the
background. They are activated when you switch to them.

3.2.3 Information about the Different Applications

To obtain details about settings or measured values for a specific
application, you must select the application in question (i.e. bring it to
the foreground).

This information is called up when you press the STATUS button and
then select the application.

In each application, there is a different number of user fields available
in the INFO area. A setting or a measured value from another
application is shown in these user fields.

Example: Inthe TX application, there are three free user fields in the INFO area.

In one of these user fields, the current bit error ratio status in the BER
application can be shown.
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3.2.4 Possible Actions within an Application

In a given application, different selections, settings or entries can be
made. Different measured values can also be displayed.

3.2.4.1 Navigating in the TREE

The menu TREE is used to navigate in the application’s menus. The
TREE consists of main items and sub items (where necessary). The
position in the TREE of the currently selected application is marked
accordingly.

Use the buttons or the rotary knob to navigate in the vertical
direction.

To navigate in the TREE, place the mouse pointer on a TREE element
and mark it by clicking on the mouse. The marker will appear at the
location where the cursor is currently located. This marker will move
appropriately.

Any sub items present in the branches of the TREE can be opened and
closed for a given main item.

Open and close the sub items with the button or by pressing the
rotary knob.
Double clicking on the mouse will have the same effect.

When navigating with the and buttons or the rotary knob in
the opened tree, you will automatically branch to the sub-TREE. After
passing through the sub-TREE, you will reach the next main item in the
TREE.

There is a work view associated with each TREE element which is
always displayed in relation to the marking in the TREE. The work view
changes dynamically based on how you navigate in the TREE.

If the marker is on a sub item in the TREE or on a main item without

any sub items, the work view can be activated by pressing the
key. Double clicking on the mouse will have the same effect.

The TREE will stay marked at the place that you switched to in the
work view.
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3.2.4.2 Navigating in the Work View

You can use the rotary knob and the cursor keys to navigate in the
work view. The marker in the work view will follow the cursor
commands. Using the rotary knob, you can mark all of the selectable
items in the work view one after another. When using the mouse, you
can place the mouse pointer on a selected item.

Use the m key (ESCape) or the @ button to exit the work view.
The BACK menu item in the work view has the same function.

If you exit a given work view, you can press the ¢ key to reactivate
it.

The key does not have the same effect.

3.2.4.3 Measured Value Displays or Settings in the Work View

If all of the measured values and settings in the work view are visible at
once without scrolling, then you do not need to activate the work view.
If an item is marked in the TREE, then the corresponding work view is
continually updated and displayed along with the associated measured
values and settings.
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3.2.4.4 Actions in the Work View

You can switch a parameter (toggle function), e.g. ON/OFF.

You can make a selection, e.g. 1 out of n selection.

You can enter values, e.g. a frequency value.

However, the relevant parameter must be marked in the work view to

perform such actions. Pressing the ¢ key, pressing the rotary knob
or double-clicking on the mouse immediately executes a toggle
function. A selection or value input is now activated.

A window will open after you make your selection. Use the cursor or
rotary knob to make the desired selection and terminate your entry with

the key. Use the m key to exit the window without changing
the values. The input area is activated in case you need to input
values. A value that is already present can be modified using the cursor
keys and/or the rotary knob. The change will take effect immediately.
Use the digit keys on the front panel or the external keyboard (if
present) to enter a new numerical value. Terminate your entry with the

key. When entering frequencies or levels, you can also use the
unit keys on the front panel. If you want to exit the input area without

making a change, press the ESC key.

As soon as the action is terminated in the work view and is executed,
the parameter will be updated (assuming it is used in an INFO field).
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3.2.4.5 Fast Access to Commonly Used Menu Items with
Softkeys

In order to clearly structure the operation of the instrument and its front
panel, no application-specific hardkeys have been used in the

R&S SFU. This helps to maintain clarity.

Important menu items are accessed using the softkeys.

The softkeys have fixed assignments that are independent of the
application.

Example: In the TX application, the following commonly used menu items are
implemented as softkeys: RF ON/OFF, MODULATION ON/OFF, C/N
ON/OFF, FADING ON/OFF.

3.2.4.6 Fast Access to Commonly Used Menu Items with
FAVORITES

To allow fast access to commonly used menu items, you can add any
of the menu items to your FAVORITES. (You can also delete them
from the FAVORITES if you need to.)

The list of FAVORITES can be accessed from every application. Menu
items can be added to the list of FAVORITES from any application.
This allows fast operation that goes beyond individual applications.
Press the HOME hardkey to call up the FAVORITES in the TREE of
the application in question. Since the FAVORITES can contain menu
items from all of the applications, the operating speed will be
significantly higher with the HOME hardkey.

Example: In the TX application, the FREQUENCY and LEVEL menu items are
very commonly used. The FREQUENCY and LEVEL menu items have
been saved in the list of FAVORITES.

If the BER application is in the foreground (e.g. when bit errors are
measured at the receiver), it is possible with the HOME hardkey to
make a level change in the TX application using the LEVEL,
FAVORITES selection.
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3.3 Display

3.3.1 Applications

The display content is dependent on the current application and the
selected operating mode:

Figure 3.3-1 Display areas

FREQUENCY LEVEL 'MODULATION STANDARD Info Area
30001313 0006 MHz. 250008mn ATV~ BIG

OFF OFF

m

wmﬂmmav o, ---mn|m4 Tree | Work View
+ MODULATION mack

INTERFERER

i ANALOG TV

- IMPAIRMENTS

| NOISE

+ FADING

2 Error / Status Display

| I | | FAgiNG | l | SRROK: Softkey Labels
Menu Bar

Here, you can use the FILE, STATUS and HELP commands for file
management purposes. During remote operation of the instrument, it is
also possible to access the hardkeys on the front panel.

Information Area
The information area shows the most important communications

parameters. Some of the INFO fields have fixed assignments for each
application.

USER Area

Free INFO fields are known as USER fields. This fields can be filled by
users with their preferred display parameters.
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Special Fields
Besides the INFO fields and the USER fields, there are three further
special fields:

LEFT: The special field on the left indicates whether the instrument is being
remotely controlled (and if so, how).

CENTER: The special field in the center shows what has been selected. The
instrument reference is supplied externally (REF EXT) or the internal
instrument reference is used (REF INT). The green color means:
Reference OK. The red color means that problems have occurred with
the reference.

RIGHT: The special field on the right indicates the status of the output signal or
the modulation in the TX application: MOD OFF, RF OFF (or empty
field if both are switched on).

Tree and Work View

The TREE is arranged on the left side. You can use the TREE to
navigate the menus. You can open and close the existing branches of
the TREE. If the TREE is longer than the TREE field, only a portion of
the TREE will appear, but you can scroll through all of it.

Located to the right of the TREE is the work view which corresponds to
the selected TREE element. Use the work view to input data, make
selections and turn parameters ON and OFF.

Error / Status Display

Error messages or warnings for the current application are shown in
this line.

The right part of the line contains fields which show all of the active
applications.

If the field for an application is green, this means that no errors or
warnings are present.

Yellow indicates that there is a warning for the application in question.
Red indicates that there is an error for the application in question.

Softkey Labels

There are eight softkeys. The labeling for the softkeys will vary from
application to application.
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3.3.2 Setup

Figure 3.3-2 Screen layout for SETUP
PErssiu-100430

4 RSSFU-100450 SFU-[TRANSMITTER MENU] V01.73.00.00 BETA

FAVORITES J
TX:FREQUENCY:FREQUENCY | 300.000 000 0 [MHz =]~
e TX:LEVEL:LEVEL [25.00[dBm 7|
INFO HARDWARE bettrb it g
+ SOFTWARE OPTIONS BACK
-HARDWARE OPTIONS
- ADJUSTMENT
# HARDWARE SETTINGS
- COMMUNICATION
# SERVICE
| ] » =
(I
DETAILS
Menu Bar

See Section Menu Bar on page 3.8.

Tree and Work View

The TREE is arranged on the left side. You can use the TREE to
navigate the SETUP menus. You can open and close the existing
branches of the TREE.

Located to the right of the TREE is the work view which corresponds to
the selected TREE element. In the work view for SETUP, you can input
data and make settings that apply to the whole instrument (i.e. all
applications).

The user can also get information about the software version used in
the instrument.

Calibration routines and software updates are also activated here.
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Display

Error / Status Display

Error messages or warnings for the current application are shown in

this line.
The right part of the line contains fields which show all of the active

applications.

Softkey Labels
There are 8 softkeys. The labeling for the softkeys can vary from TREE

element to TREE element.

Page 3.11



R . Display

3.3.3

Status

Figure 3.3-3  Screen layout for STATUS
m.—:-.m- 100450
4 RSSFU-100490 SFU-[TRANSMITTER MENU] VO01.73.00.00 BETA
SFU 8/N 1004%0 FW-Version: 01.73.00.00
Hardware-options:
SFU-B10 CODER EXTENSION 10
SFU-BZ CODER EXTENSION 2 (256 MB)
SFU-BZ MEMORY EXTENSION 1 (512 MB)
5FU-B4 MEMCRY EXTENSION 2 (512 MB)
SFU-BE6 ADDITIONAL HARD DISK 1
5FU-BE1l1 ETI-HDE3 ADAPTERBCARD
SFU-B30 FADING
SFU-BA0 HIGH POWER OVERV.PROT.
Active Software-Options:
K1 DVB-T, KZ DVB-C, K3 DVB-5, K4 8VsB, K5 J.83/B, K6 ISDB-T,
K7 DMB-T, K8 DVB-S5Z, K9 DIRECTV, K10 MEDIAFLO, K11 T-DMB/DAB,
KiZ DMB-TH, K13 DVB-SH, K14 A-VSB, K15 CMMB, KEZ0 MPEG GEN.,
K21 MPEG REC., KZZ TRP-PLAYER, K30 ENH. FADING, K32 GAUSSIAN FADING,
K35 ARB GENERATOR, K37 INTERFERERMANAGEMENT, K40 NOISE, K41 PHASENOISE,
K42 IMPULSIVENOISE, K43 MULTI_NOISE USE, K35 POWERMETER, K&0 EER,
K65 I _© ANALYEER, KB0 EXTENDED IQ INPUT, K81 RERLTIME DISABLED,
K82 REALTIME EMAELED, K101 DVE_T SFN, K108 AMC, K170 AM/FM,
K190 ATV-B/G, K191 ATV-D/K, K192 ATV-I, K193 ATV-M/N, K194 ATV-L,
K1%9 MULTI ATV PREDEF., K221 T-DMB/DAR STREARMS, KZZ2Z MEDIAFLO STREAMS,
K351 T-DME-ARB FILES, X352 DVE-H ARE FILES, K353 DRM-WAVEFQRMS,
¥354 DTV INTERFERERS, K355 MEDIAFLO WAVEFCRMS, K356 CABLE INTERFERERS, =
Menu Bar
See Section Menu Bar on page 3.8.
Text Output of the STATUS
The instrument status is output in text format.
You can scroll through the display if the text is too long.
Q
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Display

Message Line

Error messages or warnings for the current application are shown in

this line.
The right part of the line contains fields which show all of the active

applications.

SOFTKEYS
There are 8 softkeys. Use the softkeys to copy the status information to

the clipboard or to update the status display.
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3.4 Help System

The R&S SFU has a context-sensitive help system. The help system
provides a help page for every parameter and can be called up at any
time while the instrument is being operated.

The help system has a navigation bar, i.e. starting from the context-
sensitive page it is possible to move to other help pages using the
contents list, the index, scroll arrows and page-internal links.

Figure 3.4-1 Help menu

\'!F fu- 100490
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= 1335 Manual Remole Operatic

Figure 23-1 Help menu
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In addition to the context-sensitive help, online help for all functions of
the R&S SFU is compiled on the supplied CD-ROM. This help can be

called up on any computer using the Internet Explorer (version 4.0 and
higher).
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Operating the Context-Sensitive Help

Function Front panel Mouse
Open help Press |HELP| key. Click on HELP/CONTENTS

Help page for
selected parameter is

displayed.
Close help Press |HELP | key again. Click on HELP/CONTENTS
Activate link Highlight link using rotary knob Click link.
or arrow keys and activate with
Help opens linked rotary-knob click or | ENTER|
page. key.
Scroll through help Highlight Previous or Next in Click Previous or Next.
help window using cursor keys
and activate with rotary-knob
click or [ ENTER | key.
Select item from Press Show Contents button Click Show Contents
contents list below index list. Highlight

desired item using rotary knob or | Click item.
Help page for selected | cursor keys and then press

item is displayed. rotary knob or | ENTER |key.

Select index item Press Show Index button below | Click Show Index
contents.

Help page for selected | Type desired term in entry field Click item.

item is displayed. and then press rotary knob or

ENTER] key
or

highlight item using rotary knob
or cursor keys and then press

rotary knob or | ENTER [key.
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3.5 File Management

The R&S SFU uses files to store all instrument data, i.e. system and
user data. User data includes saved instrument settings, fading profiles
for the fading option, transport streams for the TS generator option and
curve shapes for the arbitrary waveform generator.

The files are stored on the instrument's hard disk. The D:\ drive is
available for storing user-defined data and can have any number of
directory structures. A number of default directories are preconfigured;
they can, however, be changed at any time.

The C:\ drive is a protected system drive. The files on this drive contain
data that must not be changed. Therefore, this drive should not be
accessed since reconstruction of the system partition will lead to data
loss. To prevent system files from being deleted or overwritten
inadvertently, the C:\ drive is not displayed in the File menu. It can be
accessed by disabling a protection level (see Protection Level in the
Setup menu).

Figure 3.5-1 File Management

BB rssfu-100430

4 RSSFU-100490 SFU-[TRANSMITTER MENU] VO1,73.00,00 BETA
FILE STATUS HELP HARDKEY
APPL

it LEVEL STANDARD bdNST-ELL. SYMBOLRATE
weey  W0oMHz -25.00d8m DVB-C  64QAM  6.900 Ms/s

LOAD FADING PROFILE DING
save NoEE
LOAD MOISE

SAVE CHANNEL TABLE MODUEATION

LOAD CHANNEL TABLE

: |MoDULATION | e
SRR oh
T LEVEL SIGNAL SOURCE [ orv
¢ MODULATION TRANSMISSION STANDARD [ DVB-C -
IS MODULATION SPECTRUM [ NORMAL -
| - SETTINGS | :
| - SIGNAL INFO/STAT. i
FINTERFERER
4 DIGITAL TV
L IMPAIRMENTS

i+ NOISE
= FADING

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

A memory stick is connected to the USB interface and is assigned the
E:\ drive.
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When the instrument is connected to a network, you will also see all of
the network drives for which you have access rights.

You can access the File Menu via the File key or the menu bar.

3.5.1 SAVE /RECALL APPL

The available drives and directories are shown on the left-hand side,
and the files in the selected directory are shown on the right-hand side.
Only the relevant files (without file extensions) are shown.

Any file name can be used when saving and creating files; the file
extension is, however, assigned automatically and cannot be entered.
The file is saved on the selected path.

SAVE APPL... Calls the menu for storing the current instrument
setting.

Figure 3.5-2 The SAVE APPL menu

P rsfu-100450

£* RSSFU-100490 SFU-[TRANSMITTER MENU] V01.73.00.00 BETA
FILE STATUS HELP HARDEEY

d:/DATA | | NAME SIZE DATE |
= d: {DATA) Int.savre 8546 kB 07-10-30 11:33:52
+ ARB Lib.savrcl 854.6 kB  07-10-30 11:37:14
= ATVVIDEOLIB mflo.savrel B78.1 kB 07-10-30 10:35:16
# CHANNELS test.savrcl 878.0 kB  07-10-30 09:37:47
foata — ]
it~ FADING
+ NOISE
+ PHASENOISE
# QUICK
- Sfu
= Temp
it tools
i+ TSGEN
# TSREC
# e: (STREAMS)

FREE DISK SPACE  FILE NAME [int.savrcl

I 80GB  FILETYPE |SAVE / RECALL FILES (*.savrcl) -]
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The available drives and directories are shown on the left-hand side,
and the files in the selected directory are shown on the right-hand side.

¢ "Directory" Selects the directory in which the file is to be
stored.

¢ DISK FREE SPACE Display of the available disk space.

¢ FILE NAME Enter the file name of the file without file
extension. This file is then created.

¢ FILE TYPE Selection of the file extension.

¢ SELECT Stores the current instrument settings under

the specified path.

4 QUICK SAVE 1-5 Stores the current instrument setting in one of
the five intermediate memories. These
instrument settings are retained until a
different instrument setting is stored in the
intermediate memory. When the instrument is
switched off, the contents of the intermediate
memories are retained.

¢ FILE MANAGER Calls the File Management menu.

¢ RECALL APPL... Calls the menu for calling up a stored
instrument setting.
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Figure 3.5-3 The RECALL APPL menu

&:IDATA | |namE SIZE  |DATE I
% d: [DATA) . 854.6 kB  07-10-30 11:33:52

~ ARB Lib.savrel 8546 kB  07-10-30 11:37:14
= ATVVIDEOLIB mflo.savrel 8781 KB 07-10-30 10:35:16
= CHANNELS test.savrel 878.0 kB  07-10-30 09:37:47
= DATA

- FADING

: NOISE
+ PHASENOISE
- QUICK

“ e: (STREAMS)

FREE DISK SPACE  FILE NAME [Int.savrcl

3.0GB  FILETYPE |SAVE | RECALL FILES {*.savrcl) B

The existing modes of operation and listings are indicated on the left
side. The files in the selected listing are evident on the right side.

¢ "Directory" Selects the directory in which the file is to
be stored.

® DISKFREE SPACE Display of the available disk space.

¢ FILE NAME Enter the file name of the file without file
extension. This file is then created.

¢ FILETYPE Selection of the file extension.

¢ SELECT Stores the current instrument settings

under the specified path.

® QUICK SAVE 1-5 Stores the current instrument setting in
one of the five intermediate memories.
These instrument settings are retained
until a different instrument setting is
stored in the intermediate memory. When
the instrument is switched off, the
contents of the intermediate memories
are retained.

¢ FILE MANAGER Calls the File Management menu.
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Remote control commands:

SAVE APPL

*SAV 1; MMEMory:STORe:STATe 1, <string>

Example for <string>: "D:\DATA\SaveApplExample.savrcl"

RECALL APPL
MMEMory:LOAD:STATe 1, <string>; *RCL 1
Example for <string>: "D:\DATA\SaveApplExample.savrcl"

SAVE NOW
No remote command available

3.5.2 Application-Specific Entries

Depending on the installed application, additional SAVE/RECALL menu
items will be offered.

Figure 3.5-4 The SAVE/RECALL menu

%% RSSFU-100490 SFU-[T
FLE STATUS HELP HARDKE
SAVE APPL
RECALL APPL
SAYE NOW
SAVE FADING PROFILE
LOAD FADING PROFILE
SAYE NOISE
LOAD MOISE
SAVE CHANNEL TABLE
LOAD CHANNEL TABLE
FILE MAMAGER.

mI

The file dialog is carried out as in the case of SAVE/RECALL APPL,
merely the QUICK SAVE/OPEN dialogs aren't available.

Depending on the application the respective FILE TYPE is already
specified.

There are application specific file dialogs for fading, phase noise and
ARB files for example.

A directory structure which serves for the better sorting of the files was
already created on the D partition of the hard disk.
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Remote control commands:

SAVE FADING PROFILE
[SOURce] :FSIMulator:LOAD <gstring>
Example for <string>: "D:\FADING\USER\FadingProfileExample.fad"

LOAD FADING PROFILE

[SOURce] :FSIMulator:STORe <string>

Example for <string>: "D:\FADING\USER\FadingProfileExample.fad"
or

MMEMory : LOAD: STATe 1,
"D:\FADING\USER\FadingProfileExample.fad"; *RCL 1

SAVE NOISE
[SOURce] :NOISe:STORe <string>
Example for <string>: "D:\NOISE\NoiseExample.noise"

LOAD NOISE

[SOURce] :NOISe:LOAD <string>

Example for <string>:"D:\NOISE\NoiseExample.noise"

or

MMEMory :LOAD:STATe 1, "D:\NOISE\NoiseExample.noise"; *RCL 1

SAVE CHANNEL TABLE
[SOURce] : FREQuency : CHANnel : TABLe: SELect <string>
Example for <string>: "D:\CHANNELS\ChannelTableExample.chan"

LOAD CHANNEL TABLE

[SOURce] : FREQuency : CHANnel : TABLe: STORe <string>

Example for <string>: "D:\CHANNELS\ChannelTableExample.chan"

or

MMEMory :LOAD:STATe 1, "D:\CHANNELS\ChannelTableExample.chan";
*RCL 1
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3.5.3 File Manager

The File Management menu provides all the functions required for file
management. Directories can be created, and files copied, deleted and
moved between the directories on the drives (hard disk, memory stick
and network drives).

Figure 3.5-5 File Manager

PErssfu-100490
» RSSFU-100490 SFU-[TRANSMITTER MENU] V01.73.00.00 BETA

FILE STATUS HELP HARDKEY

d:IDATA | NAME SIZE  |DATE I
- d: (DATA) 8546 kB 07-10-30 11:33:52

- ARB Lib.savrel 854.6 kB  07-10-30 11:37:14

+ ATVVIDEOLIB mflo.savrel 878.1kB  07-10-30 10:35:16
# CHANNELS test.savrel 878.0 kB  07-10-30 09:37:47
LSDATA
4 FADING
i+ NOISE
4+ PHASENOISE
4 QUICK

it Sfu

i+ Temp

= tools

# TSGEN

# TSREC

= e: (STREAMS)

FREE DISK SPACE  FILE NAME |_lnt.savrcl

| $0GB  FILETYPE |SAVE/RECALL FILES [".savrcl) -

The available drives and directories are shown on the left-hand side,
and the files in the selected directory are shown on the right-hand side.

The buttons/softkeys trigger the assigned action, e.g. copying, moving
or deleting the highlighted file.
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In addition, it is possible to create a new directory in the level below the
highlighted directory.

4 Moving file:
Highlight the file and then actuate the cur button/softkey. Highlight
the directory to which the file is to be moved and then actuate the
PAsTE button/softkey. If a file with the same name already exists in
the target directory, a confirmation query appears which the user
must acknowledge before the file is overwritten.

4 Copying file:
Highlight the file and then actuate the copy button/softkey. Highlight
the directory to which the file is to be copied and then actuate the
PASTE button/softkey. If a file with the same name already exists in
the target directory, a confirmation query appears which the user
must acknowledge before the file is overwritten.

4 Renaming file:
Highlight the file and then actuate the Rename button/softkey. A
window opens in which the new file name can be entered. Enter the
name and press the Enter key. If a file with the same name already
exists, a confirmation query appears which the user must
acknowledge before the file is overwritten.

4 Deleting file:
Highlight the file and then actuate the peLeTe button/softkey. A
confirmation query then appears which the user must acknowledge
before the file is deleted.

4 Creating a new directory:
Highlight the drive or directory level under which the new directory is
to be created, and then actuate the NEw FoLDER button/softkey. A
window opens in which the new directory name can be entered.
Enter the name and press the Enter key.
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Table 3-1  List of the user-file extensions which are assigned automatically in the

R&S SFU
List type Content File ending

Instrument State | Instrument settings *.savrcl

Transport Stream | MPEG data files * trp

*.gts

Arbitrary ARB waveforms * WV

Waveforms

Phase Noise Phase Noise Shapes *.noise

Channel Table User-defined channel tables | *.chan

Remote control commands:

FILE MANAGER
MMEMory:ATTRibute

MMEMory : CATalog:LENGth?/qgonly/
MMEMory:CATalog?/gonly/
MMEMory:CDIRectory
MMEMory : COPY/nquery/
MMEMory : DATA

MMEMory :DCATalog: LENGth? /gonly/
MMEMory :DCATalog?/gonly/
MMEMory :DELete/nquery/

MMEMory :DRIVes?/gonly/
MMEMory : LOAD: STATe/nquery/
MMEMory :MDIRectory/nquery/
MMEMory : MOVE/nquery/
MMEMory:MSIS

MMEMory :RDIRectory/nquery/
MMEMory : STORe: STATe/nquery/
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3.6 Manual Remote Operation

The R&S SFU can be remote-controlled from an external PC. This
allows convenient operation of the Broadcast Test System from the
desktop although the instrument is integrated in a rack in the next
room.

Manual remote control (in contrast to remote control) does not use
remote-control commands but separate Windows software which is
installed on the external PC.

There are two possibilities: Usage of VNC or Remote Desktop.

3.6.1 Remote Desktop

When launched, the WindowsXP® software Remote Desktop
Connection simulates the R&S SFU user interface. This allows the
instrument to be manually operated at the external computer in the
same way as at the instrument itself.

A precondition for manual remote control is a connection between test
system and PC via a LAN network and the installation of the software
on the PC.

How to set up a connection and install the remote operation software
on the external computer is described in Chapter 1.

Manual remote operation is started on the external computer by calling
up the Remote Desktop Connection program and clicking the
Connect button. The R&S SFU must be selected for remote control,
i.e. its computer name must be displayed in the Computer: window.

% Remote Deskiop Connection

Computer: |rssfu-1 nooog W |

[ Connect ” Cancel JI Help ] [ Optionz 33 l

If the PC is configured for remote-control of several instruments, the
instruments are in the list selected with the = button. The user ID and
password (instrument in both cases) can be stored when the software
is first installed. The entries are made in the extended menu
"Options>>".
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%2 Remote Desktop Connection

e - A
General | Display | Local Resources | Programs | Experisnce |

Logon zethings

= Type the riame of the computer, or choose a computer from
the drop-down list,

Computer: | rsshu-100005 ¥

|lzer name: |ins_trumenl |

Passiard: |--u--uu| |

Diomait: | |

[T5ave rmy pazsword

Connection zettings
A P .
| Save cunent sethings, or open saved connection.

[ Save Az . ] [ Open. .. ]

[ Cannect ][ Cancel J[ Help ] [ Options << J

After login, the instrument firmware of the R&S SFU boots on the
external PC. After booting is completed, the test system’s screen
appears and the R&S SFU is ready for manual remote operation from
the external computer. The start settings that were active before the
connection was established are used unless another start setting is
explicitly selected in the File menu. The individual functions are
operated using the mouse and keyboard. Front-panel keys which are
not directly available on the keyboard can be substituted by key
combinations (see table in the section below).

The device firmware of the R&S SFU is disabled when the connection
is set up. Operation at the R&S SFU itself is not possible during manual
remote operation. Access by an external computer and the identity of
the remote user is indicated on the login display of WindowsXP®
Embedded.

For return to direct operation on the R&S SFU, the external user must
be logged off and the local user logged on.

The external user can log off in the Start menu on the external
controller by clicking Disconnect in the lower right-hand corner of
menu.
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Figure 3.6-1 Log-off in the remote-control message window

Instrument

instrument on
R55FU-100006

E?" Control Parel
; ﬁ"ﬁﬁérﬁh

Windows Security

All Programs D

@| Bisgonrect

id start @& & 5w B O (0 [mSU-fR

This log-off is also possible in the remote-control message window on
the R&S SFU.

Log-in of the local user is possible only in the remote-control display on
the R&S SFU. In the R&S SFU, the local user can log in with the name
"Instrument" as standard; the password is also "Instrument".

After local log-in, the instrument software starts with the settings made
during manual remote control unless another start setup was explicitly
selected in the File menu.
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3.6.2 VNC

Once it is launched, VNC simulates the user interface of the R&S SFU.
This allows the instrument to be manually operated at the external
computer in the same way as at the instrument itself.

For remote manual operation to work, there must be a connection
between the test system and computer via a LAN, VNC viewer must be
installed on the computer and VNC server must be installed on the
R&S SFU test system.

Manual remote operation is launched on the external computer by
launching the VNC viewer. The R&S SFU must be selected as the
instrument for remote operation, i.e. its IP address must be entered in
the Connection details window (VNC server).

Figure 3.6-2 Connection details

x
VE WHE server |:-::-:.:-c:-c.:-::-c.:-c:-i ll E

Use host:dizplay Cancel
8.0 SNoopy: 2 ——
(Display defauls to 0 not giver) _PUOTS-

Click on the OK button to establish the connection. You will be asked
for the session password.

Figure 3.6-3 VNC Authentication

=
—— k.
VE Session password; |m |_|

Cancel |

After entering the password SFU, the screen of the test system will
appear on the external computer.

If you need to directly operate the R&S SFU, it is not necessary to log
off the external user.

The external user can end remote operation on the external window by
closing the VNC application.
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3.7 Overview of Keys

The table lists all key functions available on the front panel. The table
also gives the PC keyboard key combinations which can be used to
trigger the functions of the keys on the front of the instrument.

Key on front panel

With PC keyboard

Function

Tab key (move left)
Shift + Tab (move
right)

The rotary knob moves the input point.

Enter

The rotary knob is used to terminate an entry (like the ENTER
key).

(o]
Bl
=)

Cursor keys

Moves the input point.

)

Y

Enters a period/decimal point.
Enters a special character.

+
s

CTRL - / (shift+)

Enters the sign.

a—z Switches between upper-case and lower-case letters.
7 Enters numbers/letters.
2]
21
=) (&)
C) [
| [ .
% Backspace Deletes the last entry (digit, sign or decimal point)
@ Enter Terminates an entry.
m ESC Changes to the next higher menu/selection level. When you
leave edit mode with ESC, the previous value is restored.
m Delete Deletes the last entry.
ALT + F10 Selects units of MHz, or dBuV for the RF level.
.; ALT + F11 Selects units of kHz, or dBm for the RF level.
Terminates entries in the basic unit and dimensionless
— entries.
B ALT + F12

Selects Hz as the unit.
Selects dB for the level offset and level step size.
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Key on front panel With PC keyboard Function
i CTRL+1-8 Triggers the function assigned to the softkey.
+1—
-[] ‘ ca Sets a defined state for the instrument.
F3 Switches the instrument from remote operation to manual
“’"“ I operation
-I F2 Starts management of FAVORITES.
.] F1 Opens and closes the context-sensitive help function.
F5 Activates the menu for saving instrument settings.
F6 Opens the SETUP menu for general instrument settings.
F7 Displays the instrument status.
F8 Resets tree navigation.
F9 Selects another application.
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Figure 3.8-1

Qui

Menu and Tree Overview

Menu and Tree Overview

The menu, setup and trees for various applications are shown in the
follwoing sections.

TX Tree Overview

The TX menu

B rssfu-100430

4 RSSFU-100490 SFU-[TRANSMITTER MENU] V01.73.00.00 BETA
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3.8.2 BER Tree Overview

Figure 3.8-2 The BER menu
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GATING TIME STATE
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3.8.3 ARB Tree Overview

Figure 3.8-3 The ARB menu

F : 5 A '.;.'_--.. = i
sine_test_signal.wv
ON
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3.8.4 TSGEN/TSREC Tree Overview

Figure 3.8-4 The TSGEN / TSREC menu
P rasfu-1004590
4 RSSFU-100450 SFU-[TSGENERATOR MENLU] V01.73.00.00 BETA

PLAY FILE
OEM_ASI_STREAM_V100-1 hf.u

|

[ FAvoTes OPEN PLAY FILE | ..REAM_V1.0.0-1/0EM_ASI_STREAM_V1.0.0-1.trp||
PLAYER —————— - e o
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‘ INTERFACE SETTINGS ORIG.LOOP TIME /TS D.RATE | 5/ bitis
- SERVICE SETTINGS rum | ON "l

TS DATA RATE
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3.8.5 POWERMETER Tree Overview

Figure 3.8-5 The POWERMETER menu

M SFU - [POWERMETER MENU]

FILE STATUS HELP MARDKEY
POWER 'REL. POWER

NRP-ZQ1 SIN 100193 ‘ -9s4dBm  -384dB

STATE
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3.8.6 Setup Tree Overview

Figure 3.8-6 The Setup menu

B rssfu- 1004590

4 RSSFU-100490 SFU-[TSGENERATOR MENU] V01.73.00.00 BETA

FAVORITES
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INFO FIRMWARE e ki - -

INFO HARDWARE TX:LEVEL:LEVEL [ -25.00[aBm -|

# SOFTWARE OPTIONS
-HARDWARE OPTIONS
- ADJUSTMENT

7 HARDWARE SETTINGS
- COMMUNICATION

= SERVICE
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