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Dear Customer,

throughout this manual, the Baseband Signal Generator and Fading Simulator R&S® AMU 200A is
abbreviated as R&S AMU.

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

Package Link License

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

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

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

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

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

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

BOOST Library http://www.boost.org B(:ost Software,
V.

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

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

Xerces http://xerces.apache.org/

ACE http://www.cs.wustl.edu/~schmidt/ACE.html ACE_TAO

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

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

ONC/RPC http://www.plt.rwth-aachen.de/index.php?id=258 [SUN

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

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

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

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

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

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

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

Symbols and safety labels

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

| O O — ~ ~ O

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

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

1171.0000.42-04.00 Sheet 1



Grouped Safety Messages

Tags and their meaning

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

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

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

NOTICE NOTICE indicates a property damage message.

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

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

Basic safety instructions

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

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

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

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

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

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

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

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

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

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

1171.0000.42-04.00
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19.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

If batteries or storage batteries are
improperly replaced, this can cause an
explosion (warning: lithium cells). Replace
the battery or storage battery only with the
matching Rohde & Schwarz type (see spare
parts list). Batteries and storage batteries
must be recycled and kept separate from
residual waste. Batteries and storage
batteries that contain lead, mercury or
cadmium are hazardous waste. Observe the
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34.

national regulations regarding waste
disposal and recycling.

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

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

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

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

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

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

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

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

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

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

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

Simbolos y definiciones de seguridad

A AN A SR A

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

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

Palabras de seial y su significado

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

lesiones de gravedad si no se toman las medidas oportunas.

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

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

danarlo.

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

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

Informaciones de seguridad elementales

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

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

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

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

1171.0000.42-04.00

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

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

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

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

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

1171.0000.42-04.00
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El empresario/usuario esta comprometido a
valorar y sefialar areas de trabajo en las que
se corra un riesgo aumentado de exposicion a
radiaciones para evitar riesgos.

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

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

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

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

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

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

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

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

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

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

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

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

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

1171.0000.42-04.00
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23.

24.

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.

Sheet 8
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28.
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31.

Informaciones elementales de seguridad

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

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

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

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

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

1171.0000.42-04.00

32.

33.

34.

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

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

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

Antes de proceder a la limpieza, desconecte el
producto de la red. Realice la limpieza con un
pafio suave, que no se deshilache. No utilice
de ninguna manera agentes limpiadores
quimicos como, por ejemplo, alcohol, acetona
o nitrodiluyente.
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Customer Information Regarding Product Disposal

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

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

Product labeling in accordance with EN 50419

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

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

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

ROHDE&SCHWARZ

1171.0200.52-01.01






Certified Quality System

DIN EN ISO 9001 : 2000
DIN EN 2003

2004

9100
DIN EN 1SO 14001

DAS REG. NO 001954 QM UM

QUALITATSZERTIFIKAT

Sehr geehrter Kunde,

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

Das Rohde & Schwarz Management-
system ist zertifiziert nach:

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

CERTIFICATE OF QUALITY

Dear Customer,

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

in compliance with our quality manage-

ment system standards.

The Rohde & Schwarz quality manage-

ment system is certified according to:

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

CERTIFICAT DE QUALITE

Cher Client,

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

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

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

ROHDE&SCHWARZ

1171.0200.11-02.00
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2007-04
This is to certify that:

Equipment type Stock No. Designation

AMUZ200A 1402.4090.02 Baseband Signal Generator
AMU-B9 1402.8809.02 Baseband Generator
AMU-B10 1402.5300.02 Baseband Generator
AMU-B11 1402.5400.02 Baseband Generator
AMU-B13 1402.5500.02 Basisband Grundmodul
AMU-B14 1402.5600.02 Fading Simulator
AMU-B15 1402.5700.02 Fading Simulator Extension
AMU-B16 1402.5800.02 Differential 1/Q Outputs
AMU-B17 1402.5900.02 Baseband Inputs

AMU-B81 1402.6858.02 Rear Panel Connectors

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:

EN 61010-1 : 2001

EN 61326 : 1997 + A1: 1998 + A2 : 2001 + A3 : 2003
EN 55011 : 1998 + A1 : 1999 + A2 : 2002, Klasse B
EN 61000-3-2 : 2000 + A2 : 2005

EN 61000-3-3 : 1995 + A1 : 2001

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

Affixing the EC conformity mark as from 2007

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

Munich, 2007-10-25 Central Quality Management MF-QZ / Radde

1402.4090.02 CE E-2
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2007-61

This is to certify that:

Equipment type Stock No. Designation

AMU-B18 1402.6006.02 Digital Baseband Output
complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

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

Conformity is proven by compliance with the following standards:

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

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

Affixing the EC conformity mark as from 2007

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

Munich, 2007-10-25 Central Quality Management MF-QZ / Radde

1402.6006.02 CE E-1



Customer Support

Technical support — where and when you need it

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

Up-to-date information and upgrades

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

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

USA & Canada

East Asia

Rest of the World

1171.0200.22-02.00

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

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

Fax +1 410 910 7801

E-mail CustomerSupport@rohde-schwarz.com

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

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

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

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

E-mail CustomerSupport@rohde-schwarz.com

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

&

ROHDE & SCHWARZ
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Address List

Headquarters, Plants and Subsidiaries

Headquarters

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

Plants

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

ROHDE& SCHWARZ GmbH & Co. KG

Werk Teisnach

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

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

Location Spidrova 49
(CZ-38501 Vimperk

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

Subsidiaries

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

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

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

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

GEDIS GmbH
Sophienblatt 100
D-24114 Kiel

HAMEG Instruments GmbH

Industriestrale 6
D-63533 Mainhausen

1171.0200.42-02.00

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

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

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

Phone +420 (388) 45 21 09
Fax +420 (388) 4521 13

Phane +49 (22 03) 49-0

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

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

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

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

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

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

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

Locations Worldwide

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

@ Sales Locations
@ Service Locations
@ National Websites






R&S AMU200A

User Documentation

Contents of User Documentation for the Baseband Signal
Generator and Fading Simulator R&S AMU 200A

The user documentation describes the Baseband Signal Generator and Fading Simulator R&S

AMU 200A and all options. It includes a printed Quick Start Guide and a CD-ROM with the complete
operating and service manual in printable pdf-format.

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

ment function.

Quick Start Guide

Help System

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

The quick start guide is subdivided into the data sheet plus 3
chapters plus index:

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

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

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

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

Index Contains an index of the quick start guide.

1402.5200.62

The help system is embedded in the instrument, offering quick,
context-sensitive reference to the information needed for opera-
tion and programming. The help contains the complete user
documentation for the Signal Generator including the contents of
the present quick start guide.

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



User Documentation

R&S AMU200A

Documentation CD-ROM

Ca

Optional Documentation

1402.5200.62

The CD-ROM provides the complete user documentation for the
Signal Generator:

- The online help system (*.chm).

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

- The data sheet (brochure and specifications) in printable form.
Links to different useful sites in the R&S internet.

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

The printed version of the operating and service manual provides
the contents of the quick start manual plus the complete reference
and the service information for the Signal Generator. This manual
can be ordered as an option (stock no. 1402.5222.32 (English -
A4 format) or 1402.5222.39 (English - letter format )); see ordering
information in the data sheet.

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

Operating Manual

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

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

Chapter 1 Describes the control elements and con-
nectors on the front and rear panel as well
as all procedures required for putting the
instrument into operation.

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

Chapter 3 Describes key operating modes, the struc-

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



R&S AMU200A

User Documentation

Internet Site

1402.5200.62

Chapter 4

Chapter 5

Chapter 6

Chapter 7
Chapter 8

Chapter 9

Chapter 10

Annex

Forms a reference for manual control of the
R&S AMU and contains a detailed descrip-
tion of all instrument functions and their ap-
plication. The chapter also lists the remote

control command corresponding to each in-
strument function.

Describes the basics for programming the
R&S AMU, command processing and the
status reporting system.

Lists all the remote-control commands de-
fined for the instrument.

Describes preventive maintenance and the
characteristics of the instrument’s inter-
faces.

Gives the status messages and a list of er-
ror messages that the R&S AMU may gen-
erate.

Contains an index of the operating manual.

Contains the description of the Fading
Simulator, the Fading Standards and the
Digital Standards supported by the R&S
AMU. Lists the remote-control commands
and indices of the fading application and of
each standard.

Service Manual Instrument

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

The Rohde & Schwarz internet site: http://www.rohde-
schwarz.com/product/amu200A.html provides the most up to date

information on the R&S AMU. Additonally firmware updates in-
cluding the associated release notes, instrument drivers current
data sheets and application notes are provided for download on

the internet site.

The current operating manual at a time is available as printable
PDF file in the download area.

E-2
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R&S AMU 200A

Contents "Putting into Operation”

Contents - Chapter 1 "Putting into Operation”

1402.5200.62
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R&S AMU 200A Introduction - Putting into Operation

1 Putting into Operation

Introduction - Putting into Operation

Chapter 1, "Putting into Operation" explains the control elements and connectors of the R&S AMU 200A
Baseband Signal Generator and Fading Simulator with the aid of the front and rear views and describes
how to put the instrument into operation. It also describes the connection of peripherals such as
keyboard, mouse and monitor. A detailed description of the device interfaces is given in chapter 8,
"Maintenance and Remote Control Interfaces". Specifications of interfaces can be seen in the data sheet.
Chapter 2, "Getting Started" gives an overview of generator functions and introduces the operating
concept. Detailed operating instructions and an overview of menus follow in chapter 3, "Manual
Operation".

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

Legend for Front Panel View

This section gives an overview of the control elements and the connectors on the front panel of the
R&S AMU. Each element/connector is briefly described and a reference is given to the chapters
containing detailed information. Connectors designated for one of the two paths are labeled with the
accordant letter A or B (path A, path B). Not especially labeled connectors are affected to both paths.

1 2 3 4 5
l ® ROHDE&SCHWARZ | AMU 200A - BASEBAND SIGNAL GENERATOR AND FADING SIMULATOR 1402.4090.02
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Fig. 1-1 Front Panel View

1402.5200.62 1.1 E-3



Legend for Front Panel View R&S AMU 200A

1 Display
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Fig. 1-2: Instrument Display

The display shows all main settings and states of See also chapter 3,

the instrument. section "Display”

The display is divided into three sections:

# the Status bar with the main system
parameters, level settings and an info line,

4 the Block diagram with the current
configuration,

€ the Winbar with labeled soft keys.

2 Status bar

The status bar See chapter 3, section

gives a survey of the current state of the system. "Display”

# coveres information on level settings containing
peak envelope power (PEP).

€ enables the user to set the main parameters
directly.

€ shows brief error messages in the info line.

Note:
Detailed information on a message can be called with the INFO key.

1402.5200.62 1.2 E-3



R&S AMU 200A Legend for Front Panel View

3 Block diagram

The block diagram shows the current configuration || See chapter 3, section
and the signal flow in the generator with the aid of | "Display"
function blocks containing an on/off switch. Clicking
the function block opens a list of associated setting
menus. Active menus, info windows and graphs are
displayed on top of the block diagram.

Note:
The block diagram can be displayed in the foreground with the key.

4 Winbar

Open menus are indicated by a labelled button in See apter 3, section
the winbar. The buttons determine the softkey "Display"

functions for front-panel control. When a button or
softkey is pressed, the associated menu is
displayed either in the foreground or minimized in
the winbar.

If required, the winbar is covered by a row of
buttons to which menu-specific functions of the
active menu are assigned.

Note:
By pressing the button, the winbar can be displayed in the foreground again. This allows the
user to toggle between the button and the softkey functions.
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5 Keypad for data entry

8

[&J [&J m Entry of numeric values
W Entry of decimal point

2 @ -

D Entry of sign

abc

BACK- Entry of letters

Entry of a space

* B
Entry of special characters

Ao a
Switchover between uppercase and
lowercase letters

A,B,C,D,E,F

Entry of hexadecimal values. The letters
assigned to the keys are automatically
active when an entry field with a
hexadecimal value is active.

1402.5200.62 1.4

See section "Setting
Parameters”, on
page 3.17

See section "Setting
Parameters”, on
page 3.17
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6 Keypad for data entry

" The unit keys can select a unit and thus See section "Selecting a
determine the absolute value or change the | Unit - Setting
a unit, i.e. trigger a recalculation without Parameters", on
e changing the absolute value. page 3.23
C Their function depends on the time at which

i they are pressed during parameter entry:

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

Changing the unit

If a numeric entry is terminated with

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

(v G/n See section "Selecting
dBuv Giga/nano a Unit - Setting
9 Parameters", on
dBuVv page 3.23
inactive
!
p\l’" Mlp
Mega/micro
uv
pV for levels
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Micm) k/m

mv

mV

@ x1

kilo/milli

mV for levels

basic unit (x1)

dB(m)

V for levels

x1 has the same function as the key
for unit-free values.

Note:

The unit key G/n selects the exponent Giga or nano of the unit. The unit key x1 confirms the entries in
the base unit and values without a unit. The units dbuV and dBm are inactive.

7 Keypad for data entry

H H H H H H INSERT
Toggels between insert and overwrite

mode.

BACKSPACE

Deletes the character to the left of the
cursor.

ENTER

1402.5200.62

Calls the next menu level.

Activates the editing mode for highlighted
numeric and alphanumeric parameters.
Terminates a data entry; the new value is
set. In case of numeric parameters, the
unit indicated next to the value in the
menu applies.

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

Confirms (OK) and closes message
windows.

1.6

See section "Setting
Parameters”, on
page 3.17
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8 Keys for setting parameters

e BASEBD LEVEL See section "Setting
Parameters”, on
E] [E] Activates the baseband level entry.

page 3.17

BASEBD] RECAL- In the two-path mode, the baseband
oNoEs SULATE level entry field that was active last is

activated. Pressing the key again
activates the baseband level entry for the
second path.

FILE

Activates a menu for storing or loading
the settings of the instrument. Pressing
the key again closes the dialog.

BASEBD ON/OFF

Switches the Baseband signal on and
off.

In the two-path mode, the BASEBD
ON/OFF key switches all signals off. A
second stroke restores the status that
was active before the last switch-off.
I/Q OUT OFF is displayed in the status
bar.

RECALCULATE

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

DIAGRAM See section "Setting
Parameters”, on

Brings the block di to th
rings the block diagram to the page 3.17

foreground. Active menus are minimized.
Active menus are indicated by the
buttons in the menu bar.

MENU
Calls the menu tree.
ESC

Calls the next higher selection level. This
opens up the following functions:

Closes the active menu if the cursor is in
the top-level menu (parameter selection).
If settings in this menu require
acknowledgement by means of an
Accept button, a query is displayed
asking whether the changes made
should be cancelled.

Switches between different entry fields of
a menu.

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

Cancels queries in message windows.
Shifts the entry cursor from the
frequency or level display to the
previously active menu or to the
previously highlighted block in the block
diagram if no menu is active.

ON/OFF TOGGLE

Switches highlighted elements or a
function block on and off.

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

C

EO
1B
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Legend for Front Panel View

10 Keys for settings and navigation in the display

Rotary knob

Varies the value at a cursor position.
Moves the entry cursor in the block
diagram or menu.

Moves the cursor in tables and selection
lists.

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

Arrow keys

= (=]

Vary the entry value

Highlight a selected list item in the
editing mode

Highlight parameters in menus and
tables (up/down)

Lo (&

Move the cursor in the entry fields
(editing mode)

Highlight parameters in menus and
tables (left/right)

=)

s

)

11 I/QIN - Input path A and path B

©-@

— N —

.qs

/QIN

Input for external analog baseband
signal (option R&S AMU-B17, Baseband
Input).

1402.5200.62 1.9

See section "Setting
Parameters”, on
page 3.17

See section "Setting
Parameters”, on
page 3.17

See data sheet and
sections "Data and
Signal Sources in
Baseband”

and "Baseband Input
Settings Menu"
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12  1/Q OUT - Output path A and B

©- @

©-@©

/Q OUT

Direct output or differential (non-
inverting) output of the analog 1/Q signal
(option R&S AMU-B16 for differential
output).

13 CLOCK - Clock input and output

cLocK (3>

CLOCK

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

14 DATA — Data input and output

DATA (3=

1402.5200.62

DATA

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

See data sheet and
sections "Data and
Signal Sources in
Baseband” and
"Baseband Input
Settings Menu"

See data sheet and
sections "Data and
Signal Sources in
Baseband” and
"Baseband Input
Settings Menu"

See data sheet and
sections "Data and
Signal Sources in
Baseband” and
"Baseband Input
Settings Menu"
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Legend for Front Panel View

15 TRIGGER1 - Trigger input

TRIGGER 1)

TRIGGER 1

Input for external triggering of digital
modulations, standards and ARB.
(switchable to path A or/and path B).

16 USB - Female USB connectors Type A

uUsB

1402.5200.62

usB

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

Connection of peripherals such as
mouse, keyboard and printer
Connection of memory stick for file
transmission

Firmware update

Note:

Further USB interfaces are available:

2 USB interfaces type A (USB1.1 and
USB 2.0) on the rear panel and

1 USB interface of type B (device USB for
transmission and remote control) on the
rear panel.

See data sheet and
section "Global
Trigger/Clock/Input
Settings - Setup -
Environment”

See section "Connecting
a Mouse", on page 1.33
and section "USB
Connection (USB and
USB IN)"
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17 MARKER 1A and MARKER 2A - Trigger inputs and outputs

—— MARKER (5> ——

1402.5200.62

MARKER 1A/2A

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

Note:
The Marker signals 1 to 3 are permanently

assigned to the outputs; marker signal 4
can be routed to one of the four USER
outputs.

Path A

Marker 1, 2:

BNC connectors MARKER 1A/2A on the
front panel or on the rear panel.

Marker 3:

MARKER 3A pin of the AUX I/O
connector on the rear panel.

Marker 4:

BNC connector USER 1 or USER 2/3/4
pins of the AUX |/O connector on the
rear panel.

Path B

Marker 1, 2:

BNC connectors MARKER 1B/2B on the
rear panel.

Marker 3:

MARKER 3B pin of the AUX I/O
connector on the rear panel.

Marker 4:

BNC connector USER 1 or USER 2/3/4
pins of the AUX I/O connector on the
rear panel.

See data sheet

and section "Global
Trigger/Clock/Input
Settings - Setup -
Environment”
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18 Keys for setting the display

CLOSE See section "Menu

X Operation", on
CLOSE Closes the currently active menu. perat
page 3.28

= If the entry mode is active, changes are
HicE cancelled.
If settings in this menu require
SEARR acknowledgement by means of an
Accept button, a query is displayed
asking whether the changes made
should be cancelled.

HIDE

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

REARR
Automatic rearrangement of open
menus.

WINBAR

Toggles between display and blanking of
the winbar.

WINEBAR

Note:
The winbar is the bar at the bottom of the
display. The winbar indicates open menus
by a labeled button. When a button is
clicked using the rotary knob, the
associated menu is displayed either in the
foreground or minimized in the winbar.
The winbar can be called with the

key.

19 Switch

ey The ON/STANDBY switch switches the See section "Switching
- instrument from the standby mode to the On", on page 1.28
“ () operating mode, provided that the Power
switch at the instruments” rear panel is
switched on.
The yellow LED at the top right of the switch
indicates the STANDBY mode.

The green LED at the top left indicates that
the instrument is ready for operation (ON).
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CAUTION Danger of shock hazard!
The instrument is still power supplied while it is in standby mode.

20 Keys for general instrument settings

PRESET See section "General

Inst t Settings".
Sets the instrument to a defined state. nstrument Settings

LOCAL

Switches from REMOTE control to
LOCAL (manual) control.

SETUP

Opens the setup menu for configuring
presetting.

HCOPY

Opens the print menu for configuring and
starting printing.
INFO

Activates the display of status messages,
error messages and warnings.

HELP

Activates the context-sensitive help
display.
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Legend for Rear Panel View

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

100... 240V AC/40... 1.6 A

...60Hz
F1/F2:IEC127-T50HI250V

°- ‘:‘ ) > =
21 A 00T & " - PO —

IEEE

20 19 17 16 15 14 13 1211 10 9
Fig. 1-3: Rear Panel View

1 LAN interface
LAN See data sheet and
hapter 1 i
' Ethernet interface for chapter ! section
. . "Connecting the R&S
Integrating the R&S AMU in a network
AMU to a Network
Remote control of the R&S AMU (LAN)". on page 1.35
Input of external asynchronous data cha te’r 3 specgtion."L/-’\N
Manual remote control of the R&S AMU P ’
Connector" and chapter

Fi dat

rmware tpdate 5, section "Remote
Control via LAN
Interface".
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2 AC supply

Power switch

:;’,‘.'{2{, After pressing the power switch at the

rear of the instrument to position I, the
instrument is either in operating (ON)

Power The current mode depends on the

connector iy .
position of the ON/STANDBY switch at
the instruments” front panel.

100... 240 VAC/4.0...16A
50... 60 Hz AC power connector

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

3 I/Q IN - Signal input
/QIN

Input for external analog baseband
signal (option R&S AMU-B17, Baseband
Input).

Rear panel connectors for path A and
path B (option R&S AMU-B81). This
option is recommended for use of the
instrument in a 19" rack. Installing the
instrument in a 19" rack requires a rack
adapter or an adapter for telescopic
sliders (refer to data sheet for Order
No.).

1402.5200.62 1.16

mode or ready for operation (STANDBY).

See data sheet and
section "Connecting the
R&S AMU to the AC
Supply", on page 1.27
and section "Switching
On", on page 1.28

See data sheet and
sections "Data and
Signal Sources in
Baseband” and
"Baseband Input
Settings Menu".
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4 I/Q OUT- Signal output

/Q OUT

Direct output or differential (non-
inverting) output of the analog 1/Q signal
(option R&S AMU-B16 for differential
output).

Rear panel connectors for path A and
path B (option R&S AMU-B81) . This
option is recommended for use of the
instrument in a 19" rack. Installing the
instrument in a 19" rack requires a rack
adapter or an adapter for telescopic
sliders (refer to data sheet for Order
No.).

5 INSTR TRIG - Instrument triggering

These BNC connectors are reserved for
future extensions.

6 RESERVE
RESERVE

This BNC connector is reserved for
future extensions.

7 USER1 - USER connector

USER 1

Input/output for configurable signals for
triggering and control.

The following signals can be applied
to the connector:

Marker 4 (path A/B)

Clock Out (path B, bit or symbol)

CW mode Out (path A/B)

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

1402.5200.62 1.17

See data sheet and
chapter 4, section
"Impairment of Digital
1/Q Signal".

See data sheet and
section "Global
Trigger/Clock/Input
Settings — Setup —
Environment".
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8 IEEE 488 - IEC/IEEE bus connector

IEEE 488

IEC 625/IEEE 488

IEC bus (IEEE 488) interface for remote

control of the R&S AMU.

9 Marker 1A/2A, 1B/2B — Marker Outputs

1402.5200.62

MARKER 1A/2A, 1B/2B
Output 1 and 2 for triggering and control of

external devices with user-definable marker

signals.

Rear panel connectors for path A and path B

(option R&S AMU-B81). This option is

recommended for use of the instrument in a

19" rack. Installing the instrument in a 19"

rack requires a rack adapter or an adapter for

telescopic sliders (refer to data sheet for
Order No.).

Marker signals 1 to 3 are permanently

assigned to the outputs; marker signal 4 can

be routed to one of the four USER outputs.

Path A
Marker 1, 2:

BNC connectors MARKER 1A/2A on the

front panel or on the rear panel.
Marker 3:

MARKER 3A pin of the AUX I/O
connector on the rear panel.
Marker 4:

BNC connector USER 1 or USER 2/3/4

pins of the AUX I/O connector on the
rear panel.

Path B
Marker 1, 2:

BNC connectors MARKER 1B/2B on the

rear panel.

Marker 3:

MARKER 3B pin of the AUX I/O
connector on the rear panel.
Marker 4:

BNC connector USER 1 or USER 2/3/4

pins of the AUX I/O connector on the
rear panel.

MARKER 1A and 2A outputs are intended for

future upgrades (option R&S AMU-B81).

See data sheet and
section "IEC/IEEE Bus
Interface”.

See data sheet and
chapter 4, section
"Global
Trigger/Clock/Input
Settings — Setup —
Environment"
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10 REF OUT - Reference signal output

REF OUT See data sheet and
section "Reference

Output of the internal analog reference
P ¢ Oscillator - Setup-

ignal.
signa System"
REF IN — Reference signal input
REF IN See data sheet and

chapter 4, section
"Reference Oscillator -
Setup-System"

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

12 DATA - Data input and output

DATA See data sheet and
section "Setting up the
Instrument or Installing it
ina 19" Rack", on

page 1.25

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

Rear panel connector for path A and
path B (option R&S AMU-B81). This
option is recommended for use of the
instrument in a 19" rack. Installing the
instrument in a 19" rack requires a rack
adapter or an adapter for telescopic
sliders (refer to data sheet for Order No.)

13 CLOCK OUT - Clock signal output

CLOCK OuUT See data sheet and
section "Data and Signal

Output for the int | clock signal (bit
utput for the internal clock signal (bit or Sources in Baseband"

symbol) of path A, the internal clock
signal of path B can be output at one of
the USER interfaces.
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14 CLOCK - Clock signal input and output

CLOCK See data sheet and
section "Data and Signal
Sources in Baseband"
and "Baseband Input
Settings Menu"

Input for external clock signal (bit or
symbol clock, multiple of symbol clock)
for synchronizing the external data signal
in case of multivalent modulation. The
active edge can be set (path A only).
Output for clock signal (bit or symbol
clock) in the internal mode (path A only).
Rear panel connectors for path A and
path B (option R&S AMU-B81). This
option is recommended for use of the
instrument in a 19" rack. Installing the
instrument in a 19" rack requires a rack
adapter or an adapter for telescopic
sliders (refer to data sheet for Order No.)

15 Monitor

MONITOR MONITOR See data sheet and
section "Connecting an

External Monitor", on
page 1.34 and section
"Monitor Connector

Connector for external monitor

(MONITOR)"
16 TRIGGER - Trigger input
) —TRIGGER>) TRIGGER 1/2 See data sheet and
: : Input for external triggering of digital section "Global
/ Trigger/Clock/Input
modulations, standards and ARB Sgg:rs (;cetunpu
\\_ > (switchable to path A and/or path B). . 9 p
Environment"
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17 AUX /O - Data interface

AUX I/O See data sheet and
) ) section "Global
Parallel input/output for data signals as )
, Trigger/Clock/Input
well as settable trigger and control i
. Settings - Setup -
signals of the baseband. . )
Environment'
Note:
The assignment of the AUX I/O interface,
the USER pins and the arbitrary
assignment of pins to path A or to path B
can be configured in the menu
under:
Environment - USER Marker / AUX I/O
Settings.
An adapter of the AUX I/O interface to
coaxial BNC connectors is available as an
accessory (R&S SMU-Z5, see data
sheet).
18 BERT - Bit error rate tester
BERT (Bit Error Rate Tester) input See data sheet and
Input for data, clock and control signals section *Bit and Block
P ’ g Error Rate

for bit and block error rate

measurements, level 0.0128...1.998V. Measurements - BERT

Block" and section
"BERT Connector"
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19 USB IN - USB interface type B

USB IN usB See section "USB
'a (universal serial bus) interface of type B | Connection (USB and
2 (device USB). USB IN)"
This port is reserved for future
extensions.
Note:

Further USB interfaces are available:

2 USB interfaces type A (master USB) on
the front panel and

2 USB interfaces type A (USB1.1 and
USB 2.0) on the rear panel.

20 USB 1.1/2.0 - USB interfaces Type A

See section "Connecting
a Mouse", on page 1.33
and section "USB
Connection (USB and
USB IN)"

USB 1.1 USB 2.0 usB

(universal serial bus) interfaces of type A
(host USB 1.1 and USB 2.0).

4 Connection of peripherals such as
mouse, keyboard, printer

4 Connection of memory stick for file
transmission

% Firmware update

Note:
Further USB interfaces are available:
2 USB interfaces type A (master USB) on
the front panel and
1 USB interface of type B (device USB) on
the rear panel.
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21 Baseband Digital IN/OUT - Digital interface

BASEBAND DIGITAL IN/OUT

€ Input for external digital I/Q
signal (BBIN) in case of digital
modulation (option
R&S AMU-B17, Baseband Input
(digital/analog)).

) € Output of the digital 1/Q signal

(BBOUT) (option R&S AMU-

B18 Digital 1/Q Out).

Note:
A further digital I/Q signal input
requires a second option
R&S AMU-B17, Baseband Input
(digital/analog). Respectively,
two-path instruments require a
second option for digital I/Q
output (option R&S AMU-B18,
Digital I/Q Out).
A cable for the connection to the
digital interface BBIN/BBOUT is
available.
The associated cable has the
order number
14526-EZHB-xxx-0QC.
xxx stands for the length in
meters. For example, a cable of
this type having a length of two
meters is available under R&S
part number 1402.4990.00.
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Putting into Operation

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

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

CAUTION Instrument damage caused by disregarding the precautions!
Make sure to follow the instructions of the following sections in order not to endanger
to people or to avoid damage to the instrument. This is of particular importance when
you use the instrument for the first time. Also observe the general "Safety Instructions"
of this manual.

Unpacking the Instrument

® Remove the instrument from its packaging and check the equipment for completeness using the
delivery note and the accessory lists for the various items.

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

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

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

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

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

Note:
For information on warranty conditions for the R&S AMU refer to the terms of the delivery documents.
Rohde & Schwarz will only accept claims of warranty if the instrument is shipped with sufficient
packaging.
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Setting up the Instrument or Installing it in a 19" Rack

The instrument is designed for indoors use. It can either be set up independently or mounted in a 19" rack.
Installing the instrument in a 19" rack requires a rack adapter or an adapter for telescopic sliders (refer to
data sheet for Order No.). The mounting instructions are supplied with the adapter. With the option R&S
AMU-B81 (Rear panel connectors, factory-fitted) the front panel inputs and outputs are relocated to the rear
panel.

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

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

Safety Instructions

General Precautions

NOTICE Instrument damage caused by disregarding the following precautions!
Any non-compliance with the following precautions may cause damage to the
instrument. Prior to putting the instrument into operation, check the following:

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

€ Vents are not obstructed. Make sure that the air can escape freely through the

vents at the rear and at the sides. The minimum distance to the wall should

therefore be at least 10 cm.

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

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

The instrument should only be operated in horizontal position on an even

surface.

€ The ambient temperature must not exceed the range specified in the data
sheet.

L 2R 2R 2

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

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

Setting up the Instrument

WARNING Safe operation with support feet!

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

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

|
<500N

Cleaning the Outside and Storing

What is necessary is essentially the cleaning of the instrument.

NOTICE Risk of instrument damage caused by cleaning agents!
Cleaning agents contain substances that may damage the instrument, e.g. solvent-
containing cleaning agents may damage the front panel labeling or plastic parts.

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

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

To avoid electromagnetic interference (EMI) only suitable, double shielded signal and control cables must
be used. Lines have to be terminated with 50 Q. Outputs like REF IN/OUT , CLOCK IN/OUT TRIG/NEXT
and MARKER connectors, as well as USB devices must be used to keep within permissible EMI limits.

Connecting the R&S AMU to the AC Supply

The AC supply connector is at the rear panel of the unit. When the R&S AMU is connected to the AC
supply, it automatically sets itself to the correct range for the applied voltage (range: see type label on the
rear panel). There is no need to set the voltage manually or change fuses for connecting.

Power Fuses

The R&S AMU is fully fused by two fuses IEC127-T5H/250 V. The fuses
are accommodated in the pull out fuse holder next to the power
connector.

Fuse Before replacing the fuses, disconnect the power cord from the

holder R&S AMU. The fuse box is locked mechanically as long as a power
connector is plugged in.

DANGER Shock hazard!

For Fuse replacement, ensure that the instrument is switched off and disconnected
i:t from the power supply by removing the plug from the AC and DC Power connector.

Fuse replacement

Replace fuses only with type and rating specified on the rear panel.
Use two screwdrivers simultaneously to lift the fuse holder below the power connector and pull it out.
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Switching On

€ Connect the R&S AMU to the AC supply by means of the supplied
Power power cable.
switch Since the instrument is in compliance with the safety class
EN61010-1, it only should be connected to a socket with a protective
earthing contact.
€ Press the Power switch at the rear of the instrument to position .

Power
connector

After power-up, the instrument is either in operating (ON) mode or ready
for operation (STANDBY). The current mode depends on the position of
the ON/STANDBY switch at the instruments” front panel (see description
below).

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

ON STANDBY ¢ Press the ON/STANDBY switch on the front panel.
(‘:) C‘) The green LED at the top left of the switch indicates that the
instrument is ready for operation (ON).
The instrument is ready for operation. All modules inside the instrument
are supplied with power.

Note:
The yellow LED at the top right of the switch indicates the STANDBY
mode.

Start Display and Booting the R&S AMU

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

The booting of the Windows XP operating system and the firmware of the instrument are executed in
rotation. During the booting of the instrument firmware, a selftest is performed. After booting is completed,
the block diagram of the R&S AMU is displayed and the instrument is ready to be operated. The settings
that were active before the last switch-off are established unless another start setting has explicitly been
selected in the File menu.

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

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

(‘:> :‘> The R&S AMU stores the current settings on the hard disk before it
shuts down the Windows operating system. Then the AC supply is

switched to the STANDBY mode.

4 The yellow LED must be on.
€ Only the AC supply is powered and the oven-controlled crystal
oscillator is kept at operating temperature.

CAUTION Danger of shock hazard!

The instrument is still power-supplied while it is in standby mode.
It is recommended:

1. first to switch the instrument to STANDBY mode

2. before completely disconnecting it from the AC supply.

If the power is disconnected before the instrument is switched to the standby
mode, all current settings will be lost.

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

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

Power None of the front-panel LEDs should be on.
switch
Note:
Make sure that the instrument is set to STANDBY mode before
switching off the power. If the power switch is set to O before the
Power instrument is switched to the standby mode, all current settings will be
connector lost.
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Function Check

The R&S AMU automatically monitors the main functions when the instrument is switched on and
continuously during operation.

If a fault is detected, ERROR is displayed in the info line together with a brief error description.
For in-depth identification of the error, press the key. In response, a description of the error(s) is
displayed (see Error Messages").

In addition to the automatic monitoring of the instrument functions, the following features ensure the
successful operation of the R&S AMU.
4 Internal Adjustments
Adjustments can be performed in the Setup-System-Internal Adjustments menu. Thus a maximum
level accuracy can be obtained, for instance.
4 Test points
Internal test points can be queried by the user and the results can be displayed. See section "Test
Point... - Setup-Test".

Default Settings

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

Note:
In remote control it is possible to preset the settings of the two instrument paths separately (see chapter
6, Section 'Preset Commands’).
Resetting the instrument to the factory state is possible in the Factory Preset - Setup Settings menu of
the menu.

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

When the instrument is switched on, it is not the preset state that is active, but the instrument state that was
set before the instrument was switched on.

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

The following table gives an overview of the presets for the most important generator settings. The other
presets can be found in the preset tables of the individual menus and the information accompanying the
IEC/IEEE-bus commands.

The list below the table shows the settings that are not affected by the key.
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Reference frequency internal, adjustment off
Offsets 0

Digital modulations switched off

IEC/IEEE bus address not changed

Presettings beyond those in the above list can be seen in the Preset tables in chapter 4 or from the *RST
values of the associated IEC/IEEE bus commands.
Settings that are not affected by the key:

Reference frequency settings (Ref Oscillator menu)

Power on settings (Level/EMF menu)

Network settings (Setup menu)

IEC/IEEE-bus address (Setup menu)

Password and settings protected by passwords (Setup menu)
Start/Stop Gui Update (Setup menu)

Display and keyboard settings (Setup menu).

L 2K 2R 2 2R 2R 2 2
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Windows XP

NOTICE Functions of the instrument may be impaired!
Using not specifically authorized software may impair instrument functions.

Drivers and programs used in the instrument under Windows XP have been adapted
to the R&S AMU. Existing software must only be modified with update software
released by Rohde & Schwarz. Likewise, only programs authorized by Rohde &
Schwarz for use on the instrument must be executed.

The following program packages have been successfully tested for compatibility with
the measurement instrument software:

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

The R&S AMU is equipped with the Windows XP operating system. The configuration of the operating
system is optimally adapted to the R&S AMU functions in the factory. Changes in the system setup are
required if peripherals like keyboard and printer are connected or if the network configuration does not
comply with the default settings (see section "Connecting the R&S AMU to a Network (LAN)").

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

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

The operating system only can be accessed if an external keyboard and/or a mouse is connected. Windows
XP provides an on-screen keyboard that can be operated using a mouse, thus enabling operation by
mouse only. An external keyboard is recommened for extensive entries.

System settings under Windows XP can be made in the Start - Control Panel menu (for required settings
refer to the Windows XP manual and to the hardware description).

The Windows XP start menu opens by pressing the Windows key, which is located next to the or
by pressing the [CTRL{ESC] keys in combination, which are located on the external/on-screen keyboard. In
this menu the Windows XP programs can be called. Additionally some of the programs are placed as
symbols in the windows task bar and can be directly called by double-clicking the associated symbol. The
Windows XP desktop including the task bar is displayed by moving the mouse to the bottom of the display.

e RERAE R AT R=h AL

The instrument display containing the block diagram, the status bar (header) and the winbar is displayed in
the foreground by double-clicking the Block Diagram, Status Bar and Task Bar buttons in the Windows
task bar.

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

Energy saving mode:

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

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

USB interfaces Connection

USE Plug in the keyboard to one of the USB interfaces of type A, either on the
front panel or on the rear panel of the instrument.
(front panel) The keyboard is detected automatically shortly after connection.

US keyboard assignment is the default setting.

Note:
The keyboard assignment and special settings such as the refresh
rate or language can be changed in the Start - Control Panel —
(rear panel) Keyboard and the Regional and Language Options menu of
Windows XP. The menu can be accessed by pressing the Windows
key on the external keyboard.

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

Connecting a Mouse

A commercial, external mouse with an USB port can be connected to the R&S AMU. A mouse simplifies the
control of the block diagram and of associated menus. Using the on-screen keyboard (keyboard emulation)
a mouse is required for operating in Windows XP.

USB interfaces Connection

USE Plug in the mouse to one of the USB interfaces of type A, either on the
front panel or on the rear panel of the instrument.
(front panel) The mouse is detected automatically shortly after connection.

Note:
Special settings like mouse cursor, speed, etc., can be done done in
the Start - Control Panel — Mouse menu of Windows XP.
The menu can be accessed by pressing the Windows key on the
(rear panel) external keyboard.
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Connecting an External Monitor

NOTICE

Overvoltage hazard!
Connecting a monitor while the instrument is switched on the monitor and
instrument may be impaired.

A monitor must not be connected until the instrument is switched off (standby).

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

An external monitor with an analog interface can be connected to the R&S AMU.

MONITOR

(rear panel)

1402.5200.62

Connection

1. Switch off the instrument (STANDBY mode) before connecting an
external monitor (see also section "Switching Off")
The yellow LED must be on.

2. Plug in the monitor connector to the "MONITOR connector” on the
rear panel of the instrument.

3. Switch on the instrument (ON mode) to start the R&S AMU.

The external monitor is detected automatically.
The entire display of the R&S AMU, containing the status bar, the block
diagram and the winbar is displayed on the monitor additionally.

Further settings are not required.

Note:
The MONITOR interface is described in chapter 8, section
"Maintenance and Interfaces"
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Connecting the R&S AMU to a Network (LAN)

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

Provided that the appropriate rights have been assigned by the network administrator and the Windows XP
firewall configuration is adapted accordingly, files can be transmitted by using the network. Also network
recources, e.g. network folders can be used. Additionally the instrument can be remote-controlled and
manually controlled in the network.

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

Remote control of the instrument via the LAN interface is described in section "Remote Control via LAN
Interface". A firmware update via the LAN interface is described in chapter 2 of the Service Manual (on CD-
ROM).

Connection to the Network

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

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

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

LAN interface Connection

The instrument is connected to the LAN with the aid of a commercial
cross-over RJ-45 cable suitable for a 10/100Mbps connection.
Connect the instrument to the LAN interface on the rear panel of the
instrument.

(rear panel)

Note:
The LAN interface is described in chapter 8, "Maintenance and
Interfaces”.
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Configuring the R&S AMU for Network Operation

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

For data exchange in a LAN, each connected PC or instrument must be accessible via an IP address or via
an unambiguous computer name. In addition, network access of the different users is organized by the
assignment of access rights.

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

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

Networks using DHCP

The R&S AMU is preconfigured for networks using DHCP (dynamic host configuration protocol). In these
networks, an available IP address is automatically assigned to the R&S AMU. The generator is identified by
an unambiguous computer name in the factory. This computer name can be queried and changed in the
Start - My Computer menu of Windows XP (see "Query Computer Name").

Networks using fixed IP addresses

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

Point-to-Point Connection

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

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

User name and pass word

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

Preparations

The configuration of the R&S AMU for networking is performed in the Windows XP menus. The operating
system can be accessed only if an external keyboard and/or a mouse are connected.

Operating by mouse without using an external keyboard is possible only by using on-screen keyboard.
To ensure all devices will be recognizied Switch off the instrument (STANDBY mode) before connecting
the external devices (see also "Switching Off").

1. Switch off the the instrument
2. Connect the external keyboard and/or the mouse to the USB interface.
3. Switch on the instrument
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Connecting the R&S AMU to a Network (LAN)

Entering the IP Address

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

SM T
B: Contral Panel

p Search

All Programs b

2. Click on Control Panel
The Control Panel window is displayed.

File  Edit ‘iew Faworites Tools  Help

eﬁack b e * & ‘pSaarch @Folders v

Address 9 Control Panel

B’ Control Panel 5\_‘

ﬁ Switch o Classic View

See Also

Pick a category
ri-g' Appearance and 1hemes

@) Help and Support TR
I

Other Control Panel
Cptions

Network and Internst
Connections

g
; g Add or Removye Programs

i . Sounds, Speech, and Audio
. 4/ Devices

Performance and Maintenance
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3. Click on Network and Internet Connections.
The Network and Internet Connections window is displayed.

Eile Edit Yiew Favorites Tools  Help ﬂ
eBack - e 5 E% pSearch @;Folders v

Address 9 Metwark and Internet Connections E G0

Network and Internet Connections
See Also

ﬁ 1y Mebwork Places
& Frntersand Other Pick a task...
% Remote Desktop

|$| Set up or change your Internet connection
.' Phone and Modem Options o

|;| Create a connection to the network at your workplace
Troubleshooters @ |E| Set up or change your home or small office network
Home or Small Office [3] Set up a wireless network for a home or small office

Metworking

@ Internet Explorer |E| Change Windows Firewall settings
@ Metwork Diagnostics

or pick a Control Paiiel icon

== .,
i Internet Options e MNetwork Connections

N

Windows Firewall

4. Click on Network Connections in the menu of “pick a Control Panel icon”.
The Network Connections window is displayed

Fil=e Edit Wew Favorites Tools  Adva ™ H

Gﬁack < @ & E% pﬁearch i

Address | & Network Connections El el

— Local Area Connection
Zonnected, Firewalled
InkelfR) PROS 100 Mebwork Co, .,
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5. Click on LAN Area Connection in the Network Connections menu.
The Local Area Connection Properties window is displayed

L. Lgeat#Area Connection Properties &

G Bwnced

Connect using:

EHS IntellR) PROA 00 Hetwork Connectio

Thiz connection uses the Following items:

[ %= WwiLink MetBIn N
- MwLink IP/SP/MetBI0S Compatible Transport Prot
~dnternet Protocol [TCRPAAF |
’ Install... ] ’ Uninztall ] >

Description

Enables this computer to log on to Metware servers and
access their resources.

[ Show icon in notification area when connected
[#]Motiby me when thiz connection haz imited or no connectiby

[ Ok, ” Carncel ]

6. On the General tab, select Internet Protocol (TCP/IP) in the field ,This connection uses the following
items:”
7. Click on the Properties button.

The Internet Protocol TCP/IP) Properties window is displayed
Default setting is “Obtain an IP address automatically (DHCP = dynamic host configuration
protocol)”.

Internet Protocol (TCPAP) Properties =&

General

“ou can get IP settings assigned automatically if your network, supports
thiz capability. Othenize, pou need ta ask your netwark. administratar for
the appropriate 1P settings.

(O Obtain an IP address automatically

() Use the following IP address: @
IP address: :

Subret mask: 285 0285 0286, 0

Default gateway:

(®) Use the following DMS server addieszes:

Preferred DMS zerver:

Alternate DMS zerver:

[ Ok l[ Cancel ]
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8. Enter the IP address in the field “Use the following IP address:”

(the IP address can be queried from the network administrator).
9. Confirm the entry in all following menus with OK.

Query Computer Name

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

2. Select My Computer.

3. Open the context menu by pressing the right mouse key.

AStiieEnt

W Open

Explore
B) Cankrol Panel Search...
Manage
y—) Search fap Metwark Drive, .

Disconnect Metwork Drive. .,

All Programs D
Show on Desktop

R —
Prop

-

[T S RCAE RN N

4. Click on Properties
5. The System Properties window is displayed

System Properties E]
System Restore Ddales Remote
General CompureTame Hardvsare Advanced

. ‘j Windows uzes the following information to identify your computer

.. on the network,

Computer description:

For example; "Fitchen Computer or "Man's

Lo
Full computer name: MameTZ3456
Wwhork graup: INSTRUMEMT

To uze the Metwork |dentification ‘wizard to join a Network D
domain and create a local user account, click Metwark —
0.

To rename this computer or join a domain, click Chanae.

& Changes will take effect after you restart this computer.

[ 0K H Cancel l

6. Select the Computer Name tab.
The computer name is displayed under “Full Computer Name:”.
The name can be changed in the submenu “Change”.
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Configuring Internet Connection Firewall

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

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

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

mSstriirnent

--‘J ™M oFRpute
\\ B

.~ Conkral Panel

J‘) Search

All Programs D

El] Shut Dowen

w” &Y days

2. Select Control Panel and open the context menu by pressing the right mouse key.
3. Click on Switch to Classic View
4. Select the Windows Firewall

The Windows Firewall window is displayed.

|3 windows Firewall [

General | E .‘ ced

“windows Firevsall helps protect your computer by preventing unauthonized users
from gaining access to your compuber through the [nternet or a network.

@ cu

Thiz setting blocks all outside zources from connecting to this
computer, with the exception of those selected on the Exceptions tab.
[ Don't allow exceptions
Select thiz when you connect to public networks in less secure
locations, such as airportz, You will not be notified when Windows

Firewsall block s programs. Selections on the Exceptions tab will be
igrored.

@ () OFf (not recommended)

Avoid using this setting. Turming off Windows Fireveall may make this
computer more vulnerable to viuzes and intruders.

wihat elze should | know about Windows Firewall?

1] ] ’ Cancel
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5. Select tab Exceptions.

ﬁi Windows Firewall

General | Exceptions | Advanced

Windowes Firewall iz turmed off. our computer iz at rigk of attacks and intrusions
fram autside sources such az the Intermet. We recommend that you click the
General tab and select On.

Programs and Services:

MHame

Component of S oftware Platform: ComponentE nvironmentServer
WIiR(e 2nd Printer Sharing

O Mezzage Queuing

[ Remate Azsistance

[ Remate Desktap

O Run Ul@MT SERVER

[ UPF Framework

[ AddPogiam.. | [ AddPot. |[  Edit.

Display & natification when *Windows Firewall blocks a program

What are the rizks of allowing exceptions?

N\
[ (oK J[ Ghneel |

6. Activate the check box “File and Printer Sharing”.
7. Confirm the entry in all following menus with OK.
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Accessing Directories in the Network

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

However, the hard disk of a computer also connected to the network can be accessed from the R&S AMU
relatively easily. The only precondition for this is that the desired directory the R&S AMU should have
access is enabled on the remote computer. Subsequently, this directory is accessed from the R&S AMU
using a Windows XP® search function.

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

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

Enabling the desired directory on the remote computer

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

Open the Windows explorer on the remote computer.

Select the directory to be enabled.

Open the context menu by pressing the right mouse key.

Click on Properties.

In the Sharing tab, activate the checkbox “Share this folder”.

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

oA~ LON =

Accessing the enabled directory on the R&S AMU

Open the Start menu.

In the Search menu, select Computers or People

Select A Computer on the Network.

Enter the computer name in the input window of the query Which Computer you are looking for?
Start the search by pressing the enter key.

The computer and its name appears in the results list.

Click on the computer's name to display the enabled directory.

The files in this directory can be used in the R&S AMU.

Nooh~wNh =

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

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

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

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

Two free-of-charge programs are available for setting up the connection for manual remote control:

The Windows program Remote Desktop Connection for PCs with Window operating system and the
program Ultr@VNC for PCs with Linux/Unix or Windows operating system.

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

Installation of the remote-control software and establishing the connection between external PC and R&S
AMU is described in the following.

Configuration for Manual Remote Control via Windows Remote
Desktop Connection

The instrument is operated with the aid of the Windows program Remote Desktop Connection which is

provided by Microsoft in the download area of the Internet (http://www.microsoft.com). Manual remote

control is described in "Manual Operation".

Manual remote control of the R&S AMU is possible under the following conditions:

® The Windows 95 operating system or higher and the Remote Desktop Connection program are

installed on the external PC and

a LAN interface is configured for the network.

The R&S AMU and PC are linked via a LAN.

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

R&S AMU data (IP address or computer name of R&S AMU in the network) is entered in the Remote

Desktop Connection program of the external PC.

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

L 2R 2R 2
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CAUTION Risk of unauthorized access!
After activation of the remote desktop, any user on the network who knows the
computer name and login data can access this R&S AMU. Even after cutting it, the
connection is still enabled and the R&S AMU can be accessed any time.

To disable the connection, the remote desktop must be deactivated on the
R&S AMU.

Enable Remote Desktop Connection on R&S AMU

The configuration is performed in the Windows XP menus. The operating system can be accessed only if
an external keyboard and/or mouse are connected. Operating by mouse without using an external keyboard
is possible only by using the on-screen keyboard.

To ensure all devices will be recognizied Switch off the instrument (STANDBY mode) before connecting
the external devices (see also "Switching Off").

1. Switch off the instrument
2. Connect the external keyboard and /or the mouse to the USB interface.
3. Switch on the instrument
Open the start menu with the Windows key, select My Computer and open the context menu by

pressing the right mouse key.

AStiieEnt

] mpul Dpen
Explore

G) Cankrol Panel Search...

Manage

y—) Search Map Metwark Drive. ..
Disconnect Metwork Drive. .,

All Programs D
Show on Desktop

E:Re

Pra

M’ BEO4daYs
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4. Click on Properties.
The System Properties window is displayed.

System Properties

General Computer Mame Hardware

Syztem Restore Automatic Updates

= Select the waps that thiz computer can be uzed from another
5 lacation.

Remote Assistance

] &llow Bemate Assistance invitations ta be sent fram this computer

what iz Remate Assistance?

Framote Dezkiop
||DW uzers bo connect remotely bo this computer
Full computer name:
t amel 23456
“What iz Remate Deskiop?

Select Remote Users...

For uzgers bo connect remately to this computer, the uzer account must
have a password.

windows Firewall will be configured to allow Remote Desktop
connections o thiz computer.

l Ok I [ Cancel

5. Select the Remote tab.

6. Activate check box: “Allow users to connect remotely to this computer’.
The computer name is displayed under “Full Computer Name:”.
The name can be changed in the submenu “Change”.

Note:

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

Install Remote Desktop and Establish Connection on the Windows PC

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

available on the installation CD-ROM.
1. Install Remote Desktop Connection program if required.

Note:
Prior to the first use, the instrument and user ID of the R&S AMU must be entered on the external PC.
The instrument ID, i.e. the computer name of the R&S AMU, identifies the R&S AMU in the network. A
computer name is assigned to each R&S AMU in the factory, which can be used for manual remote
control. The query for the computer name is described in section "Query Computer Name”.,
The user ID is required for accessing the R&S AMU. On the R&S AMU "instrument” the user name and
password are preset. No entry need to be made in the Domain field.
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2. Start the program in the Start - All Programs - Accessories - Communications window.
The Remote Desktop Connection window is displayed

%4 Remote Desktop Connection =)0

Caomputer; | NW M

/_
[ Connect H Cancel ][ Help ][Q\pm:vﬁs-é.\_}—>

3. Enter the computer name
4. Click on Options for entering the instruments ID

The Remote Desktop Connection window (General tab) is displayed

‘%4 Remote Desktop Connection =)0

General |Displa_l,l Local Regources | Programs | Experience

Logon settings

Type the name of the computer. or choose a computer from

the drop-down list.

Computer. | Hame123455 v

Jzer name: | instrument

Daomair:

[ Save my password

Connection settings

B Save current settianection.
[ M...——]—[/ Open... ]

[ Cotinect ” Cancel ” Help ][ Optiohs << ]

5. On the General tab, insert the User name and Password of the R&S AMU.
6. The Login data can be stored with the Save As button, e.g. as default.rdp file.

Note:
If the connection settings are are stored as a default.rdp file, the login data are offered as default value
by starting the program. In case the connection settings are stored in another file, the R&S AMU link is

available in a selection list, opened with the El button of the Computer: entry field

7. Select Display tab.
The Remote Desktop Connection window (Display tab) is displayed
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L-Q Remote Desktop Connection E] l
A
e sktop
on

General | DEPlay | Local Resources | Programs | Experience

Femote deskiop size

D Choosze the zize of your remote desklop. Drag the zhider all the
= "y to the right to go sret

7 J Mare
200 by KO0 pixels

Les

Colors
High Color [15 bit] [v]
I | I

Mote: Settings on the remote computer might override this sething.

Dizplay the connection bar when in full screen made

[ Cotinect ” Cancel ” Help ][ Optiohs << ]

8. Select 800 x 600 by using the slide “Remote desktop size”.
9. Confirm the connection with Connect.

The connection for desktop remoting is established.

After the connection is established, the screen with the block diagram is displayed and the R&S AMU can
be manually remote-controlled from the external PC.

The individual functions are operated using the mouse and keyboard. Specific instrument functions can be
executed using specific key combinations on the keyboard or the front panel key emulation that can be
operated with the mouse (see table in chapter 3, section "Legend of Front-Panel Controls").

The device firmware of the R&S AMU is disabled when the connection is set up. Direct control on the
R&S AMU is not possible while manual remote control is active. The access of an external PC is
indicated by the logon screen of Windows XP which identifies the accessing user.

If several R&S AMU instruments are to be manually remote-controlled from one PC, a separate Remote

Desktop Control window must be opened for each R&S AMU. This is possible by starting the program on
the external PC several times.
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Cut Manual Remote Control Connection via Remote Desktop

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

Cutting the connection on the R&S AMU (requires an external keyboard and a mouse):
1. Click on Disconnect in the remote-control message menu of the R&S AMU

The connection is cut, a message on the external PC informs about the disconnection.

Cutting the connection on the external PC:

1. Open the start menu.
2. Click on Disconnect in the lower right-hand corner of menu

REMEIE]

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

‘Windows Security

S

All Programs D

M@@g@

Disable Manual Remote Control Connection via Remote Desktop

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

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

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

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

via Remote Desktop.
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Configuration for Manual Remote Control via Ultr@VNC

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

Manual remote control of the R&S AMU is possible under the following conditions:

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

® The R&S AMU and PC are linked via a LAN.

4% The Ultr@VNC program is installed and enabled on the R&S AMU, and an user-specific password for
the VNC connection is defined. Communication on the network via Ultr@VNC program is enabled in
the firewall.

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

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

NOTICE Risk of unauthorized access!
After enabling the VNC connection, any user on the network who knows the password
and IP address of the 1/Q modulation generator can access this R&S AMU. Even after
cutting it, the connection is still enabled and the R&S AMU can be accessed any time.
To disable the connection, the VNC program on the R&S AMU must be uninstalled
or the VNC server service disabled.

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

Install and Enable VNC Connection on R&S AMU

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

1. Download the program from the internet and copy it to a directory that can be accessed by the
R&S AMU.

Switch off the instrument.

Connect a mouse and a keyboard.

Switch on the instrument.

Shut down the firmware using the ALT-F4 key combination.

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

The setup wizard leads through the installation. In the following only those panels are described in
which defined settings are required for the R&S AMU.
a) Select installation of all components.

ﬁ%’ Setup - UkrizVHC Release 1.0.0 RC 18

Select Components
Which components should be installed?

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

Full installation “
UlrawMC Server 1.8 MB
UltratMC Wisvwer 1.0 B
[¥]illraWHC Fepeater 0.1 MEB:

Current selection requires at least 2.7 MB of dizk space.

[ < Back " Mest = l[ Cancel ]

b) Select all entries in the Additional Task Panel.

ﬁl Setup - Utri@VHC Release 1.0.0 RC 18

Select Additional Tasks
YWhich additional tasks should be performed?

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

Server configuration;

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

Additional icons:

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

File Associations:

[v] Azsociate . vnc files with UIiEVHC Yiewer

[ < Back " Mest > l[ Cancel ]

A successful installation is indicated by a message.
WInVHC x|

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

{:u
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At the same time a warning is displayed stating that a password must be set.

[ WinVNC Error B

] WARMING : This machine has no default password set, WinWMC will present the Default
L3 Propetties dialog now to allow one ko be entered,

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

| WinVHC: Default Local Systern Properties =
Incoming Connections Connection Settings
lv Accept Socket Connections [ Force Yiew Only [disable Viewers Inputs]
Password: |““““‘“‘* I Disable Local Inputs [Keyboard & Mouse]

Display Number or Ports to use & Auto 5 Ristuets Dl ) g e

" Display N° Update Handling

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

Windows Only

Poll On Event

v Poll Foreground Window—]|
MS Logon |
[ Poll Window Under Cursor Received Only

¥ Enable Java Yiewer [Hitp Connection]

¥ Enable Xdmcp [X11 Connection] Sz Hocl ol
v Video Hook Driver
When Last Client Disconnects [ Low Accuracy [ Turbo Speed |
@ Dz Leitnmg DSM Plugin
" Lock ¥Workstation [W2K] ~ Use |Nu Plugin detected... j
" Logoff Workstation
Misc. Share only the Window Named :
[ Share |

¥ Enable Blank Monitor on Yiewer Request
v Enable File Transfer

I” Log debug infos to the Win¥YNC.log file

I Allow Loopback Connections

Default Server Screen 11 |17 (4] 4 Apply ‘ Cancel ‘

Query on incoming connection

[~ Display Query Window Timeout: s

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

After the i~~tallation the program always is automatically started together with the operating system.

An icon 2 is placed on the right side of the Windows XP task bar (notification area). On mouse over, the
IP address of the R&S AMU is indicated. This IP address and the user-defined password are the
prerequisites to enable manual remote control on the PC.

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

i) TSV 3
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Configuring Internet Connection Firewall for VNC Connection

To enable manual remote control by other controllers in a local network via VNC connection, the connection
must be specifically permitted in the firewall.

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

2. Click on Switch to Classic View

3. Select the Windows Firewall
The Windows Firewall window (General tab) is displayed.

(&1 windows Firewall '

Gen8f6|%lreum|;ﬂdvanced

YWindows Firewall helps protect wour computer by preventing unautharized users
from gaining access bo your computer through the [nternet or a network.

Qo

This zetting blocks all outside sources from connecting to this
carmputer, with the exception of thaze selected on the Exceptions tab.
[] Don't allow exceptions
Select this when wou connect to public networks in less zecure
locations, such az airportz. You will nat be natified when Windows

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

@ ) Off [not recommended)

Avoid using thiz setting. Turming off Windows Firewall may make this
computer more vulnerable to wiruses and intuders.

Wwihat elze should | khow about Windows Firewall?

Ok l [ Cancel

4. Select tab Exceptions.

1402.5200.62 1.53 E-3



Manual Remote Control via an External Controller

R&S AMU 200A

5.

Call sub menu Add Program...
The Add a Program window is displayed.

| Add a Program

To allows communicatiohs with a pragram by adding it to the Exceptions list,
zelect the program, or click Erowse to earch for one that is not listed.

Frograms:
&l Calculator
E M5 lagan test utility
_5 Motepad
=) On-Screen Keyboard
E Paint
R un Uir@VNE Repeater
S3Run Lik@\hE SERVER
& Fun Ulw@VNC VIEWER
FuUpgrade
|5 Windows Esplorer
A wordPad

Path: | C:sPragram Files\UlraWh Chsinvhic, exe

——

6.

Select Run Ultr@VNC SERVER and click on OK.

The Windows Firewall window (Exceptions tab) is displayed.

&

Windows Firewall

General | Exceplions | Advanced

Windows Firewall iz turned off. “Your computer iz at risk of attacks and intusions
from outside zources such as the Intemet. We recommend that vou click the

General tab and select On,

Programs and Services:

1 ame

Carnponent of Software Platform: ComponentE nvironmentServer
[ File and Priker Sharing

O Meszane Queding

[ Remote Assistance

TYFemate Desktop

[#Fiun Uln@NC SERVER

O UPAP Framework,

| dddPogram.. | [ AddPot. ||  Edt. | [ Delte

Dizplay a notification when Windows Firewall blocks a program

Wihat are the risks of allowing exceptions?

[ Ok ][ Cancel ]

7.
8.

Activate check box Run Ultr@VNC SERVER in the Exceptions tab.

Confirm the entry with OK.
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Establish Manual Remote Control on the Linux/Unix PC

The VNC program is available per default for Linux/Unix operating systems. Only three steps are necessary

to establish the connection to the R&S AMU:

1. Start the internet browser on the PC.

2. Enter the following address:
vnc://"IP-address of R&S AMU", e.g. vnc://192.168.1.1
After Enter, the password for the remote VNC connection is requested

3. Enter the password defined in the Default Local System Properties panel of the Ultr@VNC program
of R&S AMU. The connection is established when the Log On button is pressed.
After the connection is established, the current screen with the block diagram is displayed and the
R&S AMU can be manually remote-controlled from the external PC. The individual functions are
operated using the mouse and keyboard. Specific instrument functions can be executed using specific
key combinations on the keyboard (see table in section "Legend of Front-Panel Controls"). In contrast
to Remote Control Desktop, direct control on the R&S AMU is possible while manual remote
control is established, it can be performed alternately with the manual remote control.

Install VNC Viewer and Establish VNC Connection on the Windows PC

The Ultr@VNC program is available on the Internet as a free-of-charge download.
Following the instructions on the Internet, the program can be copied onto the external Windows PC. Only
the program component VNC Viewer is required.

Note:
The VNC Viewer program is included in the download for the installation of the Ultr@VNC program on
the R&S AMU if Full installation was selected in the Select Component panel. In this case, the
program ultr@vncviewer.exe can be copied to the Windows PC.

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

Connection x|
B N Server 19216811 =1 L
- [ host:digplay or host:port |
r— Buick Options
o AUTO [&uto zelect best zetings) Connect
" ULTRA [>2Mbit/s] - Esperimental
Cancel
LA [ 1Mbittz] - Max Calors _I

 MEDIUM  [> 128Kbit#s] - Max Colars
" MODEM (19 -128Khit/s] - 256 Colors
 SLOw [« 19kkbit/z] - 256 Calors, Fuzzy

[ Wiew Only [ Auta Scaling Options. .. |

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

[~ Prosy/Fepeater I

3. Enter IP address of R&S AMU in input line VNC Server.
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4. Initialize the connection by pressing the Connect button.
A message requesting the password appears.

¥NC Authentication

ﬂnumw-
§
[«1)
@
=
(=}
=8
g

Log On I Cancel |

5. Enter the VNC password defined in the Default Local System Properties panel of the Ultr@VNC
program of R&S AMU.

The connection is established when the Log On button is pressed.

After the connection is established, the current screen with the block diagram is displayed and the R&S
AMU can be manually remote-controlled from the external PC. The individual functions are operated using
the mouse and keyboard. Specific instrument functions can be executed using specific key combinations on
the keyboard (see table in section "Legend of Front-Panel Controls"). In contrast to Remote Control
Desktop, direct control on the R&S AMU is possible while manual remote control is established, it
can be performed alternately with the manual remote control.

Cut Manual Remote Control Connection via Ultr@VNC

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

Cutting the connection on the R&S AMU (requires an external keyboard and a mouse):

1. Open the start menu with the Windows key or the + key combination.
2. Right-click on the VNC icon on the task bar. The context menu opens.
3. Select Kill all clients.

The conne~*~n is cut, a message on the external PC informs the user about the disconnection. The
VNC icon . changes its color.

Cutting the connection on the external Linux/Unix PC:

1. Either close the internet browser or
close the R&S AMU window.

The connection is disabled, the VNC icon on the task bar . off the R&S AMU changes its color.
Cutting the connection on the external Windows PC:

1. Close the VNC Viewer program
The connection is cut, the VNC icon on the task bar . off the R&S AMU changes its color.
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Disable Manual Remote Control Connection via Ultr@VNC

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

Removing the VNC program:

1.

2.
3.
4

Open the start menu with the Windows key or the + key combination.
Open the Control Panel menu

Select Add or Remove Programs

Remove the VNC program.

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

Deactivating the VNC Server service:

P

Open the start menu with the Windows key or the + key combination.
Open the Control Panel menu

Select Services

Deactivate the VNC Server service.

The connection is disabled, the VNC icon on the task bar . of the R&S AMU disappears.
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2 Getting Started

Introduction - Getting Started

The R&S AMU 200A Baseband Signal Generator and Fading Simulator uses internal and/or external
baseband signal sources and simulates various interfering signals in the baseband, e.g. fading, noise and
I/Q impairment.

Digital signals can be generated internally in accordance with several digital standards or user defined
signal characteristics. Analog or digital baseband signals can be fed into the signal path. The signals are
generated in realtime or with the aid of the Arbitray Waveform Generator. The digital data streams can be
output directly and are converted to analog 1/Q baseband output signals.

The R&S AMU may contain two paths, the first being called path A and the second path B. The signals
generated in different basebands blocks can be routed from path A to path B and vice versa and can be
added. Each baseband path enables independent output of the modulated signals (analog in/out, digital
infout, analog differential out).

A graphical user interface ensures fast and easy operation. The architecture of the R&S AMU and the signal
flow are shown in a block diagram on the R&S AMU display. In the diagram, signal processing is performed
from left to right:

4 Baseband signal generation, including external I/Q signal application
4 Fading

€ 1/Q Impairment and AWGN Generation

4 1/Q Signal output.

The block diagram in the figure below shows a fully equipped two-path R&S AMU.

Analog Crest Factor PEP .

10 Out oxr frving 19.43 a8 "5 1.089 v Level 67 | mv EMF
Analog e Insertion

i o fonl . as PEPI o_5oo|v | Levell 60 mv 50 0

Info |

Marker 1: OniOff Ratio
2 OnfQft Ratio
3: OniOft Ratio
4 OnfOTT Ratio

AN,
112 I

Graphics
R —
EX-IG-BOX config...
[~ on
Graph A+B |
EX-IG
BOX |_ ‘
conf g |
:(}
——] Ex-lig-Box
1: Unchanged
2 Unchanged
3 Unchanged
Marker 4: Unchanged
Arbitrary AWGN Digital 10 Out BB Input Dig Mod A Dig Mod A
Waveform A Settings A Settings A Settings B TrgMrk/Clk

Fig. 2-1: Block diagram of a fully equipped R&S AMU
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For more detailed information on options, refer to the R&S AMU data sheet (available on the R&S AMU
Homepage on the Internet; http://www.rohde-schwarz.com/products/amu).

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

1. The 1/Q signal is generated internally in the R&S AMU. In this case the instrument must be equipped
with at least one baseband generator (option R&S AMU-B9/B10/B11) and at least one baseband main
module (option R&S AMU-B13). One or two baseband generators can be installed. The signals
produced by the two generators can be added (possibly with frequency offset). Fading scenarios can
be created with the aid of a fading module (option R&S AMU-B14, Fading Simulator and option R&S
AMU-B15, Fading Simulator Extension).

A digital/analog converter converts the internal digital baseband signals into analog I/Q output signals.
The output of the analog signal can be single ended or differential (option R&S AMU-B16 ; Differential
I/Q Output). For the digital signal output a baseband digital 1/Q output (option R&S AMU-B18,
Baseband Digital I/Q Output) is available.

Analog EXT
1/Q Out REF

Pep| 1.000|v 1.000 v ENE

j Level

Info

htarker 1: Frame
2 Frame
3 Frame
4: Frame

AWGN/IMP |
o [~ on v/
IMP
AR, BB Input Graphics BERT
LG I
config... I config... | config... I
[~ on [~ on [~ on
DIG
i |— Graph A BERT
ey
BERT
- Analog /G Out
GSMEDGE Fadl
| — Settings | | |

Fig. 2-2: Operation of the R&S AMU with I/Q signals generated by the internal baseband generator
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2. The l/Q signal is generated by an external instrument and coupled in via the baseband input
module (option R&S AMU-B17, Baseband 1/Q Input (digital/analog)). With the baseband input module
analog or digital signals can be fed into the R&S AMU. The frequency of the signals can be shifted, and
if options are installed for internal baseband generation, the external and the internal baseband signals
can be added with variable level ratio. If the R&S AMU is equipped with a fading simulator (option R&S
AMU-B14, Fading Simulator and option R&S AMU-B15, Fading Simulator Extension), the signals can
be faded. The fading module can also process external 1/Q signals.

Analog EXT
1/Q Out e PEP| ].OOOIV j Level| 1.000 v EMF
Info

Basebhand AWGN/IMP |
config... I config... 4@@
[~ on [~ on v/
GSMEDGE IMP —ois 1 ouT
Graphics BERT
config... I config... I
Iv| [~ on [~ On
Graph A BERT

BERT

Analog /G Out BB Input
Settings Settings

Fading

Fig. 2-3: Operation of the R&S AMU with external I/Q signals applied to the R&S AMU
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Modules of the R&S AMU

The R&S AMU is a fully digital two-path baseband signal generator. A completely equipped instrument
covers hardware modules for

generating 1/Q signals,

simulating interfering signals as noise and 1/Q impairment,

fading,

the output of analog and digital 1/Q signals.

L 2R 2R 2R

Baseband generator (option R&S AMU-B9/B10/B11):

In case an internally 1/Q signal has to be generated in the R&S AMU, the instrument must be equipped with
at least one baseband generator. A baseband generator contains modules for real time signal generation
and an arbitrary waveform generator (ARB). One or two baseband generators, like

R&S AMU-B9 Baseband Generator with ARB (128 Msample) and Digital Modulation (realtime)
R&S AMU-B10 Baseband Generator with ARB ( 64 Msample) and Digital Modulation (realtime)
R&S AMU-B11 Baseband Generator with ARB ( 16 Msample) and Digital Modulation (realtime)

can be fitted in an R&S AMU and operated separately. Signals from the baseband generators can be routed
from path A to path B and vice versa, and can be added (possibly with frequency offset).

Software options providing various digital standards are available. Option R&S AMU-K40, for instance,
generates signals to GSM/EDGE standard, option R&S AMU-K42 signals to 3GPP FDD standard. For more
detailed information on available options, refer to the R&S AMU data sheet and the R&S AMU configuration
guide (available at R&S AMU homepage on the internet).

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

Baseband input module (option R&S AMU-B17):

With the aid of this module, externally generated analog or digital I/Q signals can be fed into the R&S AMU.
For two-path instruments, the external signal can be connected to baseband path A or path B. For one-path
instruments, the baseband input module is permanently linked to path A.

Up to two baseband input modules can be applied. In two-path instruments the signal of the first baseband
module can be routed to path A, path B or to both paths. The signal of the second baseband input module is
firmly connected to path B.

External and internal baseband signals can be added with variable level ratio. The 1/Q signals can be
further processed: e.g. the frequency of the signals can be shifted, noise can be added and they can also
be faded.
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Fading module (option R&S AMU-B14):

This module enables fading effects to be produced on baseband signals in real time. Up to 20 fading paths
(40 fading paths with option R&S AMU-B15) can be created simultaneously.

Software option R&S AMU-K71 comprises the 3GPP dynamic fading configurations moving propagation
and birth-death propagation as well as the fine delay fading configurations offering enhanced delay
resolution.

Note:
At least one fading simulator, option R&S AMU-B14 must be installed.
If both options R&S AMU-B14 and the R&S AMU-B15 are installed (signal path A and B), dynamic
fading and enhanced resolution can be used either on signal path A or B with one option R&S AMU-
K71 option.
If dynamic fading and enhanced resolution is to be used on signal paths A and B simultaneously, two
options R&S AMU-K71 must be installed.

Baseband main module (option R&S AMU-B13): The module converts the digital signal to an analog 1/Q
signal and routes it to the I/Q output.

The baseband main module also offers digital I/Q impairment functions. The 1/Q signal can be deliberately
corrupted, e.g. for testing the performance of a receiver's baseband section.

This module can be installed twice (for path A and path B).

All frequency and time settings are coupled to the internal reference frequency.

Additional White Gaussian Noise (option R&S AMU-K62): Additive white noise, which may be required
for channel capacity measurements on almost every modern communication system, can be produced with
the AWGN software options R&S AMU-K62.

Note:
If the noise generator is used, a frequency offset cannot be added to the wanted signal.
If two options R&S AMU-B13 are installed (paths A and B), AWGN can be generated either on path A or
B with one R&S AMU-K62 option.
If AWGN is to be generated on paths A and B simultaneously, two options R&S AMU-K62 must be
installed.

Differential output module (option R&S AMU-B16):

The differential output module (option R&S AMU-B16) provides symmetrical signals for differential inputs.
The operating points of the inputs can be set and balanced by an offset between inverting and non-inverting
output.

One option R&S AMU-B16 can be installed, the I/Q output signals are available for path A and B.

Digital output module (option R&S AMU-B18):

The R&S AMU can be equipped with a standardized digital 1/Q interface (LVDS) for online transfer of digital
I/Q data. The digital output module (option R&S AMU-B18) enables the digital output of the 1/Q baseband
signal. This module can be installed twice (for path A and path B).
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Applications of the R&S AMU

The modular design of the R&S AMU allows the instrument to be equipped with two paths. Up to four
baseband sources, two internal generators and two external inputs can be installed. This allows a multitude
of applications to be performed for which several baseband signal generators were previously required. A
few examples are given below.

Possible applications:

Generation of a baseband signal of different standards (realtime) or via arbitrary waveforms

Addition of real time signals of different standards, e.g. GSM/EDGE and 3GPP FDD

Baseband module tests with differential and digital signals

BER Tests of baseband modules

Design and tests of I/Q modulators

Generation of a wanted signal and an interfering signal for tests on baseband sections of receivers
Generation of multicarrier signals with real time components up to 80 MHz bandwidth

Generation of fading and noise scenarios with external 1/Q signals

Signal Source for early development stage hardware simulators

Development of new communication systems (e.g. LTE)

Test of diversity techniques and real time baseband fading

L 2R 2R 2R 2% 2% 2R 2% 2% 2% 2% 2

One-path Instrument

A one-path R&S AMU requires at least one Baseband Main Module (option R&S AMU B-13) and a signal
source. The signal source may be either the internal Baseband Generator (option R&S AMU-B9/B10/B11)
or the external Baseband I/Q Input (option R&S AMU-B17).

0_59] Vv Level 67 my vl II;INI!:::
Info |

Analog EXT Crest Factor

PEP
10 Out REF (S+I)/S 6.02 B "oy

Marker 1: Unchanged
2 Unchanged
3 Unchanged
4: Unchanged

ivion | Pvion o v

|

DIG G oUT

Graphics
o [~ on v/
R — Graph A
DIG 12 I

[
BERT

Digital /G Out Level Display Arbitrary Graphics
Settings Settings Waveform Settings

Fig. 2-4: Operation of R&S AMU with one baseband main module and two baseband sources
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Additionally the following options can be part of a one-path configuration:

Further baseband sources (up to a configuration with two internal Baseband Generators (option R&S
AMU-B9/B10/B11) and one external Baseband 1/Q Input (option R&S AMU-B17))

The Fading Simulator (option R&S AMU-B14) and the Fading Simulator Extension (option R&S AMU-
B15)

Additive White Gaussian Noise AWGN (option R&S AMU-K62)

Bit and Block Error Rate Measurement BERT (option R&S AMU-K80)

One Differential 1/Q Output (option R&S AMU-B16)

One Digital I/Q Output (option R&S AMU-B18)

S0 o o

Note:
One-path instruments cannot use a second external Baseband I/Q Input option.

Two-path Instrument

A two-path R&S AMU requires at least two Baseband Main Modules (option R&S AMU-B13) and two signal
sources. The signal sources may be the internal Baseband Generators (option R&S AMU-B9/B10/B11) or
the external Baseband 1/Q Inputs (option R&S AMU-B17).
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1/Q Out Xt (SIS 1943 48 Sl 1.089 v Level 67| mv EMIC
REF ;

aralsg r=artiznl| IR iy PEPI |]5|]|]|V j Levell 60 mv 500
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@ Pana & Pans
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—Ex-la-BOx
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Digital 10 Out BB Input
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Dig Mod A
TroMrk Clk

| Dig Ml A

Fig. 2-5: Operation of R&S AMU as a fully equipped two-path instrument

Additionally the following devices can be part of a two-path configuration:

4 Further baseband sources (up to a configuration with two internal Baseband Generators (option R&S
AMU-B9/B10/B11) and one external Baseband 1/Q Input (option R&S AMU-B17))

The Fading Simulator (option R&S AMU-B14) and the Fading Simulator Extension (option R&S AMU-
B15)

Additive White Gaussian Noise AWGN (option R&S AMU-K62)

Bit and Block Error Rate Measurement BERT (option R&S AMU-K80)

The Differential 1/Q Output (option R&S AMU-B16)

The Digital 1/Q Outputs (option R&S AMU-B18)

*e0e o
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Description of Individual Diagram Blocks

Available Blocks

Block

Function of block

Status display in
the block

Effect of key

Baseband A or
B

Baseband source is
configured and
activated

Selected modulation

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

External baseband

Baseband Activated input Switches the input of external
Input Aor B signal is activated baseband signal on or off.
Fading Aor B |Fading simulator is | Selected test case | Switches the fading simulation on or

configured and
activated

or selected fading
configuration

off (Note: under certain signal routing
conditions only one fader can be
activated)

AWGN/IMP A or
B

Additive white
Gaussian noise
production and
digital impairments
are activated

Active functions of
block

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

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

BERT Bit and block error | Selected Switches the active function(s) of the
rate measurement measurement(s) block on or off. The functions (BERT
are configured and and BLER) are activated in the
activated respective menus.

I/Q Output A or |!/Q basebandsignal | State of I/Q output | The key switches the

B output is activated analog (single I/Q output signals of the currently

and configured.

ended or differential)
and digital.

selected 1/Q output block on and off,
e.g. path A. A second stroke restores
the status that was active before the
last switch off.

The toggle key
switches all baseband 1/Q output
signals of on and off (path A and
path B, if two-path mode). A second
stroke restores the status that was
active before the last switch off.

I/Q OUT OFF is displayed in the
status bar.
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Block Description

The block diagram shows the current configuration and the signal flow in the generator with the aid of
function blocks containing an on/off switch. Clicking the function block opens a list of associated setting
menus. Active menus, info windows and graphs are displayed on top of the block diagram. Input/Output
symbols in the block diagram show the currently used inputs and outputs of the R&S AMU. Unused inputs
and outputs are not shown. The lines indicate the signal flow.

The fully equipped R&S AMU comprises two signal paths (path A and path B). Up to two baseband signals
can be added to each signal path. The two baseband signals paths can be processed independently of
each other. Routing from path A to path B and vice versa is also possible, but not after the IMP or
AWGN/IMP block.

Note:
Each function block can be activated or deactivated with the check box (on/off toggling).
The [ ON/OFF TOGGLE | key at the front panel (see " _D2HLink_2830") switches the currently selected block
on or off.

Baseband A block

Baseband A

config. ..

[ On
DigMod

In this block, the (first) baseband source is configured and activated. The block is displayed only if one
baseband generator (option R&S AMU-B9/B10/B11, Universal Coder and ARB) is available in the
instrument. Depending on the installed software options, various digital standards, user-configured digital
real time modulation or the built-in waveform generator (ARB) can be selected. The selected modulation is
displayed in the block.

External Baseband In block A

BB Input A

config... I

[T On

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

Baseband B

config.._.

[~ On
DigMod

Configures the second baseband source (if installed). The block is displayed only if the instrument contains
two baseband generators (option R&S AMU-B9/B10/B11). Depending on the installed software option,
various digital standards, user-configured digital real time modulation or the built-in waveform generator
(ARB) can be selected.

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

External Baseband In block B

BB Input B

config... I

[ On

This block controls the second baseband input module for external 1/Q signals. The block is displayed only
if a second baseband input module (option R&S AMU-B17) is installed. External I/Q signals can be applied
either to the analog or the digital 1/Q input.

If one baseband path is configured (path A), the external baseband signal BB Input B is connected to this
path. If two baseband paths are configured the external baseband signal BB Input B is permanently routed
to path B.

Fading block A

Fading A

config... I

I On
Std Del

This block controls the fading module of path A. It is displayed only if a fading simulator (option R&S AMU-
B14) is installed. Signal routing at the output of the fading module is configured also in this block. For
instance, two-channel fading can be selected if the instrument contains two baseband paths and two faders
(option R&S AMU-B15, Fading Simulator Extension).
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Fading block B

Fading B

config... I

[~ On
Std Del

This block controls the fading module of path B. It is displayed only if a fading simulator (option R&S AMU-
B14) is installed. Signal routing at the output of the fading module is configured also in this block. For
instance, two-channel fading can be selected if the instrument contains two baseband paths and two faders
(option R&S AMU-B15, Fading Simulator Extension).

AWGN/IMP A block

AWGNIIMP A

config...
[ On

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

AWGN and impairments can be activated independently of each other in the appropriate menus. The
settings are displayed in the block.

Note:
If the block is deactivated, the signal passes through the block unchanged.

AWGN/IMP B block

AWGNJ/IMP B

config...
[ On

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

AWGN and impairments can be activated independently of each other in the appropriate menus. The
settings are displayed in the block.

Note:
If the block is deactivated, the signal passes through the block unchanged.
If a noise signal should be applied to path A and B simultaneously, two software options R&S AMU-K62
are required.
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Graphics block

Graphics

config...
[ On

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

BERT block

BERT

config... I

[~ On

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

1/1Q Out A block

/Q Out A

config... I

[~ on
DIFF DIGI

This block is used to configure the digital and analog 1/Q outputs of path A. Configurations like level display,
output type, analog settings and digital settings can be performed in the corresponding menus.

| and Q components can also be swapped (I/Q Swap).
The status line in the block displays the currently active output types, e.g. DIFF DIGI denotes that the 1/Q
baseband signal is provided by the analog (in differential mode) and by the digital I/Q output .

1/1Q Out B block

/Q Out B

config... I

[~ On
SINGLE

This block is used to configure the digital and analog 1/Q outputs of path B. Configurations like level display,
output type, analog settings and digital settings can be performed in the corresponding menus.

| and Q components can also be swapped (I/Q Swap).

The status line in the block displays the currently active output types, e.g. SINGLE denotes that the 1/Q
baseband signal is provided by the analog output (in single ended mode).
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Example of Setup

A central element of the R&S AMU display is the block diagram that illustrates the signal flow. Each block
represents an important section of signal generation. Thus the user always knows the position at which a
parameter has an effect in the signal flow. The main settings of a block are indicated in the block. The
interconnection of employed inputs and outputs is shown. Thus the user always is informed about the
connection of inputs and outputs in the signal flow and where they can be configured.

A window is opened for each menu where parameters can be set. When the window is opened, an entry is
made in the winbar below the display. All open menus have equal priority (not modal) and can be accessed
any time.

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

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

The selected block can be activated or deactivated with the key. Active blocks are
highlighted by a colored background.
In the example, a fading signal in accordance with the standard GSM TU 3 (12Path) with a carrier

frequency of 904,5 MHz (virtual RF) is configured.

Proceed as described below:

1. Activate default (preset) state.

2. Select and activate the GSM/EDGE signal generation.

3. Configure and activate the fading standard GSM TU 3 (12Path)
4. Select and activate the 1/Q signal output

5. Select graphics display of 1/Q signal.

Step 1: Activate default (preset) state

Anal I
u;ao‘:g PEP| 1 000|mv j Level| 1000 mv EMF
ISnv-‘RcI Handler Info Preset in Progress Info |
Set a defined instrument
state by pressing the
PRESET| key.
Baseband Fading AWGN/IMP 1/Q Out
config... I config... I config... I config... I —]vaour
[~ On L= [ On [ On I~ on
MSK Std Del Mp Ana —oiG wa our
ANA YL BB Input Graphics BERT
Ha config... I config... I config.. I
[~ on [~ on ™ on
\E?N Graph A BERT
T
BERT
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Step 2: Select and activate the GSM/EDGE signal generation

-

Analog

0@ G FEP| 1 (][][]lmv j Level| 1000 mv EMF
I Info |
Baseband Fading AWGN/IMP 1'G Out
config... config... config... config... I —|IiQ out
Select the Baseband . Bl e = .
block by turning the MSK Std Del IMP Ana ——{oiG v ouT
rotary knob.
AR BB Input Graphics BERT
e cOnfig... I CONFig... I CONfig... I
[~ on [~ on I~ on
\E?N |_ Graph A BERT
e/
BERT
ﬁga(')ﬁ FEP| 1 (][][]lmv j Level| 1000 mv EMF
I Info |
TDMA Standards —|a
GSMEDGE... ]
[ CDMA Standards —
3GPP FOD...
Press the rotary knob to Earzoon
TD-SCDMA...
open the menu where —— WLAN Standards — T P 0 om
IEEE 802.11 WLAN... il b b e
the GSM/EDGE IEEE 80211 ... config... I : coifig... I config... | —]iia our
mOdulation can be [— Beyond 3G Standards - ™ On ™ On I~ on
. IEEE 802.16 WIMAX... Std Del ) Ana ——{oiG v ouT
selected (different EUTRALTE..
— Satellite Navigation —
modulation modes are OPS.
|— Broadcast Standards - S HERD!
i i ARLA FM-STEREO... rap
available depending on EaTinn bR ot come_|
the options installed). DVB.. ™ on I on
Dl Misc Graph A BERT
1IN Custom Digital Mod...
ARB...
Multicarrier CW...
Frequency Offset —
0.00 Hz | |
Phase Offset ——
0.00 deg -
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-

Highlight GSM/EDGE...
by turning the rotary
knob.

—— TDMA Standards — =
GSM/EDGE... ]

—— CDMA Standards —
3GPP FDD...
CDMAZ2000...
TD-SCOMA...

—— WLAN Standaris —
IEEE 802.11 WLAN...
IEEE 802.11 n...

— Beyond 3G Standards -
IEEE 80216 WIilAX...
EUTRALTE...

Satellite Navigation —
GPS..

— Broadcast Standards -
FM-STEREQ...
XM-RADIO...

DVE...

Misc
Custom Digital Mod...
ARE...
Multicarrier CW...
Frequency Offset —
0.00 Hz
Phase Offset

0.00 deg -
Analog (1oouT || EXT -
0@ i PEPI 1 (](][]Imv J Level| 1000 mv EMF
Info |
& | GSM/EDGE
Set To Default | SaveRecall... |
Data List Management...
Press the rotary knob to | e —
open the GSM/EDGE Sequence Mode I Framed (Single) j T cONfig. — i out
P o_l = I'_ol
menu Modulation Filter... | (o (o
. Ana —] bic b2 ouT
Power Ramp/Slot Attenuations... | Cosine / 2.0 sym
TriggerMarker... | Auto
laphics BERT
plopne id)... config... I
Clock... | Internal on I~ on
h A BERT
Frame: Select Slot To Configure
D .
BERT
0 1 2 3 4 5 [ T
=]
= | | | | | | |
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& GSM/EDGE

Set To Default | SaveRecall... |
Data List Management... |
. Sequence Mode IFrame(I (Single) j
Switch on GSM |
. . Modulation Filter...
modulation with default
settings by selecting Power Ramp/Slot Attenuations... | Cosine { 2.0 sym
State On. Trigger Marker... | Auto
Clock... | Internal

Frame: Select Slot To Configure

0 1 2 3 4 5 6 T

Save Recall Frame...

ﬂaall)ﬁ PEPI 1 (](][]Imv j Level| 1000 mv EMF
I Info |

Press the [DIAGRAM | key S

to display the complete Co 2rmo
block diagram.

4: Frame

i I Fading AWGN/TMP 1/Q Out
config... CONig... CONig.. CONig.ee —] i out
o | N | I
Iv| [~ on [~ on I~ on
Std Del IMp Ana —] biG @ ouUT
AN - BB Input Graphics BERT
=11
config... I config... I config... I
[~ On [~ On I~ on
DG
B Graph A BERT
o
BERT
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To indicate the active state, the Baseband block is displayed in blue and the check box On is ticked. The
Fading, AWGN/IMP and I/Q OUT blocks are not yet active. The entry in the Winbar indicates that the
GSM/EDGE menu is still open in the background.

| ooweneE | b rep| 1000[m | teve[ 1000wy eur
I Info
— B .
The menu can be IS‘““’ ﬁ*
dISp|ayed |n the Set To Default | SaveRecall... |
foreground by clicking Dota it anogement..__ | WihiP 70 Out
the Soﬂkey in the Sequence Mode Imee(I {Single) j Eﬂ_l E() wl —|I.¢QOUT
. . Modulation Filter... | On I~ on
Winbar or by pressing Ana —pic e our
the k bel th Power Ralnp."SlotAﬂenuations...| Cosine / 2.0 sym
e Ke elow the
. y TriggerMarker... | Auto
Winbar. aphics BERT
- Td)... config...
Clock... | internal || on I~ on
h A BERT
Frame: Select Slot To Configure
Press the [HIDE] key to o |
minimize the menu -
. 0 1 2 3 4 5 [ 7
again. |
mee T T T
Step 3: Configure and activate the fading standard GSM TU 3 (12Path)
n ﬁaag:ﬂ PEPI 1 (](](]Imv j Level| 1000 mv ENF
I Info |
Marker 1: Frame
2 Frame
3 Frame
4 Frame
Fading AWGN/IMP 1'G Out
. - Config... config... Cconfig... I —]uaout
Select the Fading block e = 5 .
by tUrning the I’Otary Std Del mp Ana ] i 1w ouT
knob.
AL |_ BB Input Graphics BERT
vam config... I config... I config... I
[~ On [~ on I~ on
IJ%I?N — Graph A BERT
S
BERT
GSMEDGE | | | | | |
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Press the rotary knob to
open the menu where
the fading settings can
be configured.

Select Fading Settings.

Analog
1/ Out

1 OUT || EXT
OFF REF

PEPI 1 OOOImV j Level

1000 mv

EMF

Marker 1: Frame

2 Frame
3 Frame
4 Frame
Baseband
B | cont |
Iv| 0n
GSMEDGE
Apl, BB Input
1iGy 1M |_ i
CONig... I
[ on
DIG
14 I
GSMEDGE | |

[z}

Info

Fading AWGN/IMP 10 Out
Fading Settings... confi I
[/ config... —]uaour
— _I
[~ on [~ on [~ on
Std Del mp Ana —] oI i@ out
Graphics BERT
CONfig... I config... I
[~ on [~ on
Graph A BERT
(5
BERT

Press the rotary knob to
open the Fading menu.

&2 Fading

Set To Default |

SaveRecall...

Configuration I Stan

Commeon Speed For All Paths

dard Delay

kK

|7

General Settings

Standard

Speed Unit

Keep Constant

I User j
I km/h j
| Speed j

Signal Dedicated To | Baseband Output ~|  virual RF | 1.000 000 000 00 [GHz ~|
Restart Event I Auto j Restart |
Path Settings

Path Table... | path Defay Wizard... | Coupled Parameters... | isertion Loss Comfiguration... |
m
E 107 Gauss1
w 20
o Gauss Doppler QU UNITTIT
e Gauss (0.087d) WM Rice
o 40 Gauss (0.1 fd)
© 5
o

I I I
0.00 010 0.20

I I
0.30 0.40

I
0.50

I I I I
060 070 080 0.90

I
1.00

1%0 Delay [ ps

1402.5200.62

2.18



R&S AMU 200A

Example of Setup

-

Signal Dedicated To

Restart Event

State ort |
Set To Default | SaveRecall... | IStandard I User jl
General Settings
Configuration I Standard Delay j Speed Unit Ikm-"h j
Common Speed For All Paths v Keep Constant ISpeed j

Virtual RF

-
-

| Baseband Output | 1.000 000000 00 | GHz ~|

I Auto Restart |

Select the Standard

field by turning the

Path Table... |

Path Settings

Path Delay Wizard... | Coupled Parameters... | Insertion Loss Configuration... |

rotary knob. o
T 10-|
; 20-]
0w

O 30
-

o 40
nﬂ_i 50

0 I
0.00 010

I
0.20

Gauss1

Gauss Doppler
Gauss (0.08 fd)
Gauss (0.1 fd)

WM Dopp
WM Rice

1.40 Delay [ ps

I
1.00

I I I I I I I
030 040 050 060 0.7a 0.80 080

IStandard | User -
Settings [ user |
Speed Unit | COMA » -
GSM 3
Keep Constant 'l
P | NADC 3
Virtual RF . pen y Hz ~|
Press the rotary knob to Rest: ~ TETRA b |
open the Standard ettings eep b
. . WLAN
selection list. Coupled Parameters... | Ins¢ ' |
DAB 3
e [
WINMAX-MIMO aussi
LTE-MIMC VI Dopp
1XEVDO y M Rice
ﬁ IStandard | User
Settings User
Speed Unit | CDMA » vl
Keep Constant Lo
g | NADC 3
Virtual RF . pen , Hz ~
Dact= TETRA » |
Select GSM by turning
the rotary knob.
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IStandard | User viI
Settings User
Speed Unit | CDMA 3 YI
Keep Constant |m
[LIE b GsMTo0 b
Virtual RF | eon > GSM850900 »
Restc  TETRA * GSM1800  »
3GPP v
Press the rotary knob to | ettings L
open the GSM selection | Coupled Parameters... | Ins¢ '
DAB 3
list. WINAX ,
WIMAX-MIMO auss1
LTE-MIMO Dopp
1XEVDO S
ﬂ IStandard | User 'II
Settings User
Speed Unit | CDMA 3 vl

Keep Constant | EELh '
NADC ¥ GSM700 v
Restz  TETRA Y GSM1300  »
Select GSM850/900 by
turning the rotary knob.
IStandard | User vII
Settings User
Speed Unit | CDMA 3 vI

Keep Constant |

GSM400

NADC 4 GSM700 ,

PreSS the rotary knOb tO Rest: TETRA 4 GSM1800 3 GSM TU 50 (ﬁPath]

open the GSM850/900 | Grings IR ’ GSM HT 100 (6Path)

L WLAN

selection list. Coupled Parameters... | Ins¢ ' | GSM RA 250 (6Path}
BEEE ¢ GSM ET 50 (6Path)
AL ' GSM TU 3 (12Path)
WIMAX-MIMO auss1 T
LTE-MIRO Dopp GSM HT 100 (12Path)
1XEVDO y M Rice
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ﬂ IStandard | User

L

Settings User
Speed Unit | CDMA »
Keep Constant T s
NADC 4 GSM700 ’
Virual RE - o P LY GsmTu 3 (6Path)
Rest:  TETRA P GSM1800 > GSMTU 50 (6Path)
lettings 3Ghe ' GSM HT 100 (6Path)
Select g WLAN '
| GSM RA 250 (6Path
GSM TU 3 (1 2Path) by Coupled Parameters... | Ins¢ DAB , | )
. GSM ET 50 {6Path)
turning the rotary knob. WIMAX 5 pr—
WIMAX-MIMO ausst GSITU 50 (12Path)
LIEMIHO Dopp GSM HT 100 {12Path)
AvENN o Rice
Standard GSM TU 3 (12Path) J

Confirm the selection by
pressing the rotary
knob.

The fading simulation of
the standard

"GSM TU 3 (12Path)" is
preset.

ﬂ | Fading E ‘El El

Set To Default | SaveRecall... | Standard I GSM TU 3 (12Path) j
General Settings

Configuration I Standard Delay j Speed Unit Ikm-"h j

Common Speed For All Paths I Keep Constant |S|)ee(l j

Signal Dedicated To [ Baseband output = IVirtuaI RF | 1.000 000 000 00 | GHz L[I

Restart Event IAuto j Restart |

Select the Virtual RF

Path Settings

fleld by tu I"ning the Path Table... | Path Delay Wizard... | Coupled Parameters... | Insertion Loss Configuration... |
rotary knob. o

o 10

; 20+

(2] Gauss Doppler

B Gauss (0.08 fd)

= 40 Gauss (0.1 fd)

® 0

o

g
0o 05 10 15 20 25 30 35 40 45 50 s5 Delay [ps

1402.5200.62 2.21 E-3



Example of Setup R&S AMU 200A
Virtual RF 100.000 000 000 07 | GHz L[I

Press the rotary knob to

activate the editing

mode.
Virtual RF 904.500 000 00 |MHz ~

Enter the frequency
value 904,5 MHz with
the aid of the numeric
keypad and the unit
keys.

v . =

Select the State field by
turning the rotary knob.
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b

Set To Default | Save/Recall... | Standard I GSM TU 3 {12Path) j
General Settings:

Configuration I Standard Delay j Speed Unit I km'h j

Common Speed For All Paths I3 Keep Constant I Speed j

Switch on the GSM Signal Dedicated To | Baseband Output ~|  Vinual RF | 904500 000 00 [MHz ~|

: . . Restart Event Auto - Restart
fading simulation by | H |
. Path Settings

selecting State On. Path Table... | path Detay Wizard... | coupled Parameters... | msertion Loss Configuration... |

Rayleigh

L TEE LT L gl WM Dopp
Gauss (0.08 fd) WM Rice
Gauss (0.1 fd)

d
00 05 10 15 20 25 30 35 40 45 50 s5 Delay I ps

o o0
I Info |

Press the [DIAGRAM | key S

to display the complete B0
block diagram.

4: Frame

AWGN/IMP 1@ Out
config... config.. config... config.. —| 1#G QUT
oo, | o oo [ I
Iv| v [~ on I~ on
IMP Ana —] bic b2 ouT
AN BB Input Graphics BERT
1IN
config... I config... I config... I
[~ on [~ on [~ On
DIG
B — Graph A BERT
et
BERT

GSMEDGE | Fading | | | | | | |

To indicate the active state, the Fading block is displayed in blue and the check box On is ticked. The 1/Q
OUT block is not yet active. The entry in the Winbar indicates that the Fading menu is still open in the
background. The menu can be displayed in the foreground by clicking on the softkey (Fading) in the Winbar
or by pressing the key below the Fading softkey. Press the key to minimize the menu again.
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Step 4: Select and activate the 1/Q signal output

v . =

Analog (1oouT || EXT -
0@ i PEPI ].(](][]Iv J Level| 1.000 v EMF
I Info |

Matker 1: Frame

2: Frame
3: Frame
4: Frame
AWGN/IMP 1@ Out
nig... 117100 NI 116 OUT
Select the 1/Q Out block cort-._| corfe-_| [
Iv| [~ on I~ on
by turning the rotary np Ana oz 1 our
knob.
AN BB Input Graphics BERT
e config... I config... I config... I
[~ On [~ On I~ on
\E?N Graph A BERT
ey
EERT
GSMEDGE | Fading | | | | | | |
ﬂaa(')ﬁ PEP| ]'(][]Ulv j Level| 1.000 v EMF
I Info |
g
hiarker 1: Frame
2: Frame
3: Frame
4: Frame
Press the rotary knob to TTERIINE 70 DUt Settings
nfig... 1:Q Out ON
open the menu where fn > N s [ foouo
the output settings can e Level Display Settings..
. Analog 1/Q Qutput Settings...
be conflgured. Digital 'O Output Settings...
AR BB Input Graphics BERT
vam config... I CONig.. I CONig.ee I
[~ on [~ on I~ on
\E?N |_ Graph A BERT
e/
BERT
GSMEDGE Fading | | | | | | |
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-

Highlight Analog I/Q
Output Settings... by
turning the rotary knob.

1iC} Ot Settings
v 110 Out ON

110 Swap

Lewvel Display Settings...

Analog 1/Q Output Settings...

Digital /G Outpat Settings...

Press the rotary knob to
open the Analog 1/Q
Output Settings menu.

£ Analog, I/Q Output Settings E||E|E|
IState Off I
/G Output Type I Single Ended j
Load Type EMF v
Level Settings
Set Level Via PEP hd

Pep Vp [ 1000 [mv ~]
Level Vims [ 1000 [mv ]
Crest Factor (S} [ omofas ]
Crest Factor ((S+Ny'S) [ 0.00 [dB |

User Variation

Variation Active I
Variation Step I 1.000 IV 'I
1/Q Settings
Couple I/Q Bias I
| Settings
Bias I 0.000 IV 'l
,70 Settings—| ﬂ

Switch on the Analog 1/Q
Output signal by
selecting State On.

B Analog 1/Q Output Settings E| |§| g|

ETR———
1/ Output Type I Single Ended VI

Load Type EMF -

Level Settings
Set Level Via PEP -
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1.000 v EMF

o o pep| 1.000[v -] Lewe

I Info

Press the | DIAGRAM | key o

to display the complete Bl
block diagram.

4 Frame

AWGN/IMP
| v/ I~ on
MP —|DIG 12 ouUT
GBNW_ BB Input Graphics BERT
CONFig... I config... I CONfig... I

[ on I~ on I~ on
DIG
i — Graph A BERT
i}

Analog I'Q Out
Settings

GSMEDGE | Fading

To indicate the active state, the 1/Q Out block is displayed in blue and the check box On is ticked. The
currently used outputs of the signal are indicated by the output symbols of the | and Q components.

The entry in the Winbar indicates that the Analog I/Q Out Settings menu is still open in the background.
The menu can be displayed in the foreground by clicking on the softkey (Analog 1/Q Out Settings) in the
Winbar or by pressing the key below the Analog 1/Q Out Settings softkey.

Press the key to minimize the menu again.
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Step 5: Select the graphics display of the 1/Q signal

Analog EXT
wﬁw 10 Out PEPI ].(](][]Iv j Level| 1.000 v EMF
Info |
Matker 1: Frame
2: Frame
3: Frame
4: Frame
AWGN/IMP \
_ oo [|_, —{2
Select the Graphics o - d o
block by turning the
rotary knob.
AN BB Input Graphics BERT
ham config... I config... I config... I
[~ On [~ on I~ on
\E?N Graph A BERT
T
BERT
GSMEDGE | Fading ““g'::i:l’gsom | | | | | |

EF Graphics Settings

Path A
State Off
= Smart Graphics [~ on
Mode fro |
Press the rotary knob to Trigger Source | Software =
open the Graphic Sample Rate Mode IAuto j
settings menu. Sample rate I 100.0 | % J

&= | Graphics Settings |Z||E|fz|
Path A
State
= Smart Graphics [~ on
Mode | 1/Q j
Switch on the Graphic Trigger Source | Software B
display by selecting Sample Rate Mode | Auto |
State On. Sample rate I 333 I"a‘h J
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The graphical display of
the output signal is

ARz i), qity /

displayed. It can be =)
minimized and called 9

=
the same way as a =
menu.

a 20p 40p GOy 80p 100p
¥
<
-
~
3
o

a 20p 40p GOy 80p 100p
tisec

Show Copy
ref toref

Zoom
I Ham out |

Info and Help System

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

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

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

Detailed operating instructions and an overview of menus follow in "Manual Operation".
Menus and instrument functions are described in detail in chapter 4, "Instrument Functions".
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Contents - Chapter 3 "Manual Operation”
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Introduction - Manual Operation ................ueiviiiiiiiiiiieieieieieiere e 3.1
Operating CONCEPL ......uiiiiiiee e e e e 3.1
[T o] F= U 3.7
Level Setting - DiSplay.......oooeeiiieieee e 3.8

Status Information and Messages - Display.........cccooeeieiiiiiiiienenn. 3.8

INfo WINdow - DiSplay...........eeoiiiaiiiiiiiiiieeeeeeee e 3.9

Block Diagram - Display ..........cceeeieiiiiiiiiieeeeee e 3.10

Winbar and Softkeys - Display ..........ccceeiiiiiiiiniiiieeeee e 3.12

Menu Structure - DiSplay .........coeeiiiiiiiiiiiie e 3.13
Graphical Display of Output Signal Characteristics ........c.....cccuveuee. 3.16

Setting Parameters...... ..o 3.17
Calling a Menu - Setting Parameters ...........ccccceiiiiii e, 3.17
Selecting a Control Element - Setting Parameters..............ccccueeeee. 3.18
Switching Parameters On/Off - Setting Parameters.......................... 3.19
Selecting and Exiting a Menu Area - Setting Parameters................. 3.19
Entering a Value - Setting Parameters.........cccooiiiiiiiiiiiiiiieeeen, 3.21
Selecting a Unit - Setting Parameters ..........cccccoiiiie 3.23
Selecting a Value from a List - Setting Parameters .......................... 3.25
Terminating Entries - Setting Parameters ............cccooeviiiienniieen, 3.26
Restoring the Previous Value - Setting Parameters.......................... 3.27

L= U @] o= =T 1] o PR 3.28
EQIOrS. ..t 3.29
Data EdItOr...cccoiiieeeeee e 3.29

Control and Marker List EQItOr............ooiviiiiiiiiiiieciiiecc e 3.32

HEIP SYSIEM . 3.36
File Management........ .o 3.38
File SeleCt MeNU.......ccoiiiiiiii e 3.39

File Manager.... ... 3.41

Manual Remote CONtrol..........cuuiiiiiiiiie e 3.44
Legend of Front-Panel Controls ... 3.45
Front Panel Key EMuIation ... 3.47
On-screen Keyboard ...........oooiieiiiiiiiieiiiiiee e 3.47

1402.5200.62

1-3.1 E-3






R&S AMU 200A Introduction - Manual Operation

3 Manual Operation

Introduction - Manual Operation

The R&S AMU 200A Baseband Signal Generator and Fading Simulator can be operated either via the
interactive block diagram or via a menu tree. All menus are in the form of windows that can be operated in
the same way. Rotary knob, keys and softkeys, or alternatively a mouse, allow direct and therefore
convenient access to entries and settings. The clear-cut display shows the current state of the instrument.
Numerous help functions support the user in signal configuration.

The following section describes manual operation of the R&S AMU. This includes a description of
screenshots, operation of menus and the block diagram and the setting of parameters.

Operating Concept

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

The block diagram is the core of the operating concept

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

the key is pressed.

Display of level settings of the baseband output signal

The level values of the baseband signal are displayed in the header section of the screen (status bar).
Depending on the instrument’s operating mode different information is displayed. Either one of the values
(PEP or Level ) can be set directly in the field. Changing one of the values effects that the according value
will be adjusted proportionally. The editable fields of path A and path B can be selected by multiple pressing
the key. Additionally, auxiliary information on the parameters insertion loss or crest factor are
displayed for the corresponding paths.

Digital (Vo out Insertion PEP I j
10 Out | OFF || ey Loss --- dB S+H| -6.63 dBFS Level | -24.04 | dBFS

Analog |0 our| REF
ot [ cestfachi| 000w peef 0951v [ e[ 0148V o
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Operation via the graphics interface

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

Baseband A TDMA standards
. GSM/EDGE...
wl CDMA standards
I on 3GPP FDD...
DigMod misc

Custom Digital Modl... I
The signal flow between the function blocks and the employed inputs and outputs are also shown.

Marker

1: =lat timing
2 =lot timing

ISE [ |
o- _
Trigg Ir 1

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

= Baseband A

- --- TDMA standards ---
GSMEDGE...
. --- COMA standards ---
i 3GPP FDD..
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Operation corresponds to the Windows concept

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

Ihlude | Framed (Single) ﬂl

Unframed
amed g

Framed {Double)

Savef/Recall Frame__.

Modulation...

check boxes,

Il_gnure 114 sym (slot length 156 sym) N

or entry fields.

IFiIter Parameter 0.30 I‘

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

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

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

made with the rotary knob:

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

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

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

Clear settings with the aid of independent submenus

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

= _ —
: __
State Stat &5 Analog I/Q Output Settings A [= |/0/[X]
ate
Set To Def: |
=0 Set To Default | State State Off I
Mode
Save/Recall... | i 1/Q Output type | Single Ended j
Modulatio
Simulation Mode Q Offset Load Type | EMF j
Power Ra ; .
T e Ll TriggerMarker... | Gain Imbalan Level Settings
Define All Slot Atte Quadrature 0| PeP Vp | 1.000/V -]
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The winbar gives an overview of menus and simplifies their access.

The menus are displayed on top of the block diagram but they can be "hidden", i.e. they can be displayed in
the form of a button in the winbar at the lower end of the screen (by pressing the key). They can be
displayed again in full size by pressing the key. This function is used to clear space on the screen
for other displays that may be required but the setting menus can thus be accessed any time.

T
i Baseband

Analog 1/G Out

GSMEDGE A Settings A

GPS B

The keys are assigned simple functions

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

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

Help functions support the user

Numerous help functions support the user in signal configuration.

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

Roll Off Factor | @30

Min = 0.05
Max =099
replace mode

More.__

Power Ramp Contr )Cosine J 1.00 sym

Context-sensitive help for each parameter can be called by pressing either the or the key:

Each help page is part of a comprehensive online help function which can be called by means of the
Content, Index, Back, Previous and Next links.

Messages indicate the current instrument state

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

Digital [ ouT Insertion PEP - |
10 Out | OFF || pyr Loss --- dB S+N| -6.74 dBFS LeveII -24_04|(IBFS I

Analog |iaout| REF Crest Fact
vo o | o restFactor| .00 a8 PEP| 0.951|v  ~-| Level| 0.150 V 50 0
|Sav.-"RcI Handler Info -Preset in Progress Info I
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Graphical display of data structure

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

Frame: Select Slot to Configure

Definition of control signals with the aid of a graphics editor

Control signals are also configured graphically.

B Slot Marker, GSM A {Frame 1 : Slot 0)

Select Ramp to edit

rConfigure Control Signals

|
0 50 100 Position I Bit

Total List Length——

Length Iﬁ

Preset Ramp Marker 1 Cursor Positions Marker 1
Select preset type IAII down vl Pusitiunl 59 D:;a Edit Tahle...l
Preset |
Position in Data 56
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R&S AMU 200A

Graphical display of the output signal in a diagram

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

external analyzer being required.

g A: Constellation Diagram

quadrature q(t)

-075 06 025 0 025 05 075 1
inphase i(t)

Zoom out ‘ Show ref | Copy to ref
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Display

Display

The display shows the current state of the R&S AMU and offers graphical elements for direct operation. It is

divided into three sections:

€ The frequency and level display with the info line indicates the main output signal parameters and
reports the current state with status, error and warning messages.
4 The block diagram shows the instrument configuration, the signal characteristic as well as the inputs
and outputs used and permits interactive operation via graphics elements. Active menus and graphs

are displayed on top of the block diagram.

4 The winbar with labelled softkeys for menu display.

Digital |10 out

|JrQ Qut OFF EXT
Analog |lioout|| REF
1/Q Out | OFF

Cock Marker 1: OnfOff Ratio

—c—:f (T» 2 Onioff Ratio

3 OnfOff Ratio
4 OnfOff Ratio

EX-1G-BOx

A1,
4G IR

TR —
EX-1G-Box

10 OnfOff Ratio
2 0nfOff Ratio

é-) 3 On/Off Ratio

Marker 4: OnfOff Ratio

BE Input
Settings A

Lewvel Display
Settings A

Insertion
Loss

Crest Factor
{s+Hyis

- a8 PEPL _§§3 dBFS  Level -24_04|{IBFS j
0.00 a8 PEP| 0.951 Iv j Level| 0.148 Vv 50 0
Info |
/G CGut A
config... I —]li@ ouT
[~ on
Ana Swap —| EX-11G-B0x
Graphics BERT
config... I config... I
[~ on [~ on
Graph A+B BERT
(e
BERT
1/Qy Out B
config... I —] i@ out
[~ on
Ana — ] Ex-r2-BOX

Fig. 3-1: Display
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Level Setting - Display

Level settings and a few status messages (see below) are displayed in the header field of the screen. The

display may vary depending on the instrument's operating mode:

€ In case of two-path instruments, the baseband signal information on the two paths is displayed
separatelay for each path.

4 PEP indicates the peak envelope power and Level indicates the output voltage at the 1/Q output.

4 Additionally, auxiliary information on the parameters insertion loss or crest factor of the I/Q output
signal is displayed.

Status Information and Messages - Display

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

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

Status Information

The status information gives the user an overview of the main operating states and settings of the

R&S AMU. The states are indicated for information only and do not necessitate any action by the user.
Status information is displayed between the information on the current mode of the baseband output signal
and the level fields, at the left of the info line or in the info line itself. On two-path instruments, all states that
can occur independently in the two paths are displayed separately for each path. The associated path is
indicated in the info line.

Digital [ ouT Insertion PEP - |
10 Out | OFF || pyr Lossl --- dB S+N| -6.74 dBFS LeveII -24_04|(IBFS I

Analog |iaout| REF Crest Fact
B restFactor| .00 a8 PEP| 0.951|v  ~-| Level| 0.150 V 50 0
|Sav.-"RcI Handler Info -Preset in Progress Info I

Fig. 3-2: Status Information

Messages

Messages indicate errors in the instrument. They are displayed in the info line in different colors depending
on their importance and display duration. Errors (e.g. (A) Booting of fader driver failed) are displayed in red,
information (e.g. file not found) and warnings in black. Warnings indicate less significant errors (e.g. the
instrument operates outside specified data).
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Brief messages

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

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

Permanent messages

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

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

Info Window - Display

A few operating states and the current message are displayed in the info line (see also "Error Messages").
The info window with a list of current permanent messages and a detailed description of each message can
be opened with the key.

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

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

[ A: UCorr, ALC-Auto | B: ALC-Auto e i Info line

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

With the aid of the softkey buttons, error messages can be cleared and a history of all messages called.
Clears the highlighted message. This button is available only if the history of the

Delete
messages is displayed.
Remote-control command:
(see below)

Delete All Clears all messages.

This button is available only if the history of the messages is displayed.
Remote-control command:
SYST:ERR:ALL
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Delete Vol. Clears all brief messages. This button is available only if the history of the
messages is displayed.

Remote-control command:
(see below)

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

Remote-control command:

:SYST:ERR? Of :STAT:QUE?

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

Block Diagram - Display

The block diagram shows provided options, signal configuration and the currently selected signal flow of the
generator with inputs and outputs used. Signal generation can be completely operated from the block
diagram. The highlighted function block can be directly switched on and off with the [TOGGLE ON/OFF | key.
Clicking on the rotary knob (= Enter) opens the associated setting menu.

harker 1: Frame
2 Frame

? G
=3
Z

|
@ rana

(&)

|

ANA L
[N ]
J
TR ——

EX-lG-BOX

Iv|
|
|
2 I T

® ramp

Iy
nnunmnmn}a

BERT

1/Q Out B

config.. | |—{m ouT
v | [~ On
Ana —| EX-G-B0H

1: Unchanged
2 Unchanged
3t Unchangecd
Marker 4: Unchanged

Fig. 3-3: Block Diagram
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Function Blocks in the Block Diagram

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

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

blue.

A status information is displayed below the check box. It is different for the different
blocks. In the baseband block, for instance, the selected modulation and associated
additional information, e.g. the number of channels, are indicated.

|

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

ETDMA standards i

— CDMA standards —]
3GPP FDD...
misc
Custom Digital Modl...
ARB...
Multicarrier CW...
— Frequency Offset —
0Hz
Path Gain
04B
Signal Routing —
wroute to path A
route to path B
route to path A and B

Signal Flow and Input/Output Symbols in the Block Diagram

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

Symbols and labels refer to the corresponding inputs and outputs on the front and rear panel of the

R&S AMU. The direction - input or output - is indicated by an arrow.

Example:
The symbols indicate the inputs for the analog | and Q signal on the instrument
front panel.

° (@)
o (@)
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The marker characteristics are listed next to the marker symbol of the active markers.

Clock Marker 1: Restart

AWGN/IMP A
config... I
[~ on
Noise IMP m

The baseband signal is indicated by a three line arrow, the |- and Q-components of the signal by a
single-line arrow.

Addition of signals is indicated by the summation sign.

Connections are indicated by a "solder point".

Black is used for the generated signal.

Green is used for control signals.

*

L 2R 2R 2R 2

The signal flow is configured in the individual menus. User interfaces are configured in the
Environment — USER Marker /AUX I/O Settings menu.

Winbar and Softkeys - Display

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

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

Analog 10 Out GPS B Arbitrary Arbitrary Key
Settings A Waveform B Waveform A Emulation

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

Menu operation is described in section "Menu Operation".
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Menu Structure - Display

The parameters are set in the menus. Menus are called either via the function blocks in the diagram or by
means of the key. The menus are displayed on top of the block diagram. If the menu buttons assign
menu-specific functions to the softkeys, the winbar is hidden.

B GSM/EDGE A

o

Set To Default | SaveRecall... |

IMnde Framed (Single) j

Unframed

Modulation... |

: [Framed (Double
Power Ramping... | L= T 20 SymT

Define All Slot Attenuations... |

This section describes the menu structure. Menu operation is described in section "Menu Operation" on
page 3.28, the setting of parameters in section "Setting Parameters", on page 3.17".

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

£ GSMIEDGE A 53l | Menu header

The header line contains the name of the menu
(e.g. GSM/EDGE A) and the buttons for
minimizing and closing X the menu. The
buttons can be operated with the mouse. For
operation from the front panel, the and
keys can be used.

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

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

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

File Name:

Entry field

A numeric value (e.g. Filter Parameter) or an
alpha-numeric value (e.g. file name) can be
entered in those fields.

IBet acc to standard GSM -
Bluetooth -
Symbol Rate DECT
: ETC
S

Modulation Type

More...

Mo| GSM EDGE

NADC
PDC —
| PHS

TETRA

WCDMA-2GPP hd |

Selection field

The =l button indicates that a selection can be
made from a list. The fold-down selection list is
displayed below the selection field. Depending on
the number of entries, the full list or only part of it is
shown.

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

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

ISymhuI Rate

270.833 333 | ksymis ~

Coding

SYmJIs
GSM A
Modulation———— Msym/s

ISymhuI Rate

270.833 333 | ksymis ~

Coding

Modulation

SYMJs
GSM ksymis

Units

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

|Ignure 174 sym ({slot length 156 sym)

N |

Check-box field

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

Coding

GSM i

Modulation Type

:Differential

Phase Differential

Access denied

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

State

| Leakage
Q Leakage
Imbalance

Quadrature Offset

Impairments
-
| 0.00 | % Rd
| 0.00 | % Rd
| 0.00 | % hd
| 0.00 [deg |

1402.5200.62
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Menu area

Several fields of associated but separately set
parameters can be organized in a menu area.
The menu area is framed and labelled with the
function common to all parameters (e.g.
Impairments).
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Slot| Symb

Tables

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

Frame: Select Slot to Configure

Graphical display

Graphical displays show signal characteristics and
in some of them the element to be set can be
selected.

Execute Single Sweep|

TriggeriMarker... |

Zoom in ‘ Zoom out ‘

1402.5200.62
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Buttons

The buttons either trigger a single action (e.g.
Execute Single Sweep), or call the next menu
level (to be identified by 3 dots, e.g.
Trigger/Marker...).

Some menus contain buttons that assign a
function to the front-panel softkey below (e.g.
Zoom in Zoom out). These menus cover the
winbar .
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Graphical Display of Output Signal Characteristics

The graphical display of the output signal enables the user to rapidly check signal characteristics without
connecting an analyzer. Zoom functions and the display of a reference trace allow in-depth evaluation. The

diagram is displayed on top of the block diagram. It can be minimized and called in the same way as a

menu.

Example: 1/Q diagram

]

L]

Inphase it}

-0.

o

180 200 250 300 350 400 450 500 550 GO0

0.

=

-0.

i

Quadrat. q(t)

150 200 250 300 3560 400 4560 500 550 600

t! Tsymbol

Zoom out Show ref Copy to ref

The Graphics Settings menu for selecting the graphics display of the output signal can be called either via
the Graphics function block in the diagram or with the aid of the key. The operation of the graphics

windows is analogous to menu operation.

The menu and the individual graphical displays are described in section "Graphics Display - Graphics".
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Setting Parameters

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

Level parameters are directly set in the header area of the display using the key.

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

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

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

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

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

Calling a Menu - Setting Parameters

After the instrument switch-on, the cursor is always on the first function block of the diagram (default

setting). It can be moved by means of the rotary knob or the arrow keys. Clicking on the rotary knob opens

the menu associated with the function block. The key opens the complete menu tree.

With the aid of the appropriate keys and softkeys, the cursor can also be moved to the header area or the

winbar.

¢ The key activates the level entry fields in the header area.

¢ The key moves the cursor to the block diagram.

¢ The key moves the winbar to the foreground. The button that was active last in the winbar is
highlighted. The associated menu is activated by clicking on the rotary knob (= Enter).

4 A front-panel softkey immediately activates the associated menu and the cursor is on a parameter in
this menu.

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

€ The cursor can also be moved with the key. However, the function of this key depends on the
current cursor position:
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Parameter field (editing mode):
The editing mode is terminated and the previous value is restored (exception: value variations with
the rotary knob cannot be cancelled).

Menu area:
The cursor is set to another menu area.

Menu:
The menu is closed and the cursor changes to the next higher control level.

Frequencyllevel field:
The cursor is set on the previously active menu or, if no menu was active, on the first function block
in the diagram.

Function block in the diagram:
The cursor is set on the first menu in the winbar. If no menus are open, the current cursor position
remains unchanged.

c)
Function Front panel PC keyboard Mouse
Activates the level entry Press [BASEBD LEVEL |key. | Press CTRL +R. Clitck onlthe entry field and
fields in the header area. Enter a value. Enter value. enter value.
Activates the block diagram | Press | DIAGRAM | key. Press CTRL +D. Click on the function block.
Activates the winbar Press softkey. Press CTRL + F1... F8 Click on a button in the winbar.
Press [WINBAR | key . Press CTRL +W.
i Press CTRL + E (Setup), Move the cursor in the function
g]a':ls thf t‘:et::lp o 't::'e Press | SETUP, | FILE Jor CTRL + S (File) SCETRL + M | Dok e ok e right
enu orthe menu tree MENU |key. (menu tree). mouse button. The key
emulation window is displayed.
Click on the Setup, File or
Menu button in the key
emulation window.

Selecting a Control Element - Setting Parameters

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

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

‘IDala Source I PRBS 'II

Function Front panel PC keyboard Mouse
Selects an element Select element by means of Select element by means of Click element.
the rotary knob or the arrow the arrow keys.
keys.
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Switching Parameters On/Off - Setting Parameters

A parameter can be activated and deactivated using a button or a check box.
® The ENTER function of the different control media switches the highlighted element on or off (toggle
function). Colour and label of a button change, the check box is ticked or the tick is removed.

Ilgnure 1/4 sym (slot length 156 sym) I7| ‘Ilgnure 1/4 sym (slot length 156 sym) I_I

Function Front panel PC keyboard Mouse

Switches on/off Press rotary knob, |ENTER Press Enter key. Click check box or button.
or | TOGGLE ON OFF|key.

Selecting and Exiting a Menu Area - Setting Parameters

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

& Select Data List To Edit
recent data sets

c:lamu_lists

=- ¢ ;I No files found

B

3app
control
data

dm

aps

gsm
settings
waveforms
wimax
wlan

A

[+l

k]

File
Manager...

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

The rotary knob and the arrow keys up/down move the cursor only within the grey-framed area.

& Select Data List To Edit

recent data sets

M9[iS1E3

c:lamu_lists/gsmnew
ciamu_lists/gsmidata200

c:lamu_lists/gsm

[=- amu_lists
i 3gpp
control
data
dm
[+ Ops
osm |
[~ settings
- waveforms
wimax
- wian
v- CAP

0. ClaarCaea

..
..
[

dataz200
dlist

gsmz2
new

File

Manager...

4 Clicking the rotary knob (= Enter) terminates the setting, i.e. selection of a file. The cursor is either set

on the next higher menu level or the menu is closed as in our example.
€ The left/right cursor keys first shift the entry focus within the menu range form left to right (or vice
versa); in the example, from the directory tree to the file list. Press again and the entry focus is shifted
up one menu level.Clicking the rotary knob (= Enter) performs a setting.

In the example of the File Select menu, this is the display of the subdirectories if a directory is marked

and, if a file is marked, the selection of this file. After a file has been selected, the menu closes
automatically.The key moves the cursor to the next higher menu level.

Function

Front panel

PC keyboard

Mouse

Selects a menu area

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

ENTER] key.

Rotary knob and arrow keys
up/down move the cursor only

within the selected menu area.

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

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

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

Exits a menu area

Press the key.

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

Press the Enter key.

The arrow keys move the
cursor between different menu
areas.

(The menu area is exited by
setting the cursor on an item
outside the area).
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Entering a Value - Setting Parameters

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

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

cleared with the key.
4 New entry:
The entry is started by clicking on an alphanumeric key.

File Name: File Name:
i | i 1 |

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

can be entered.

||Symhul Rate I 270.833 33 Iksym.fs 'II
‘ISymhul Rate I 4 Iksym.fs vil

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

File Name: File Name:
Mcowlistl meew Mcowlistl 0 .mocow

4 Editing a value in the insert mode (default setting):
Clicking the rotary knob (= Enter) activates the editing mode. Set the cursor to the left of the number to
be changed using the left/right arrow keys. The cursor is displayed in green. A change to the overwrite
mode is possible any time. In this case the cursor changes its colour and the number to be replaced is
highlighted. If the cursor is placed at the right of the total value, the insert mode is always active.

||Symhul Rate I 270.833 33 Iksym.fs 'II
‘IBymbul Rate I Z?U.BZB 333 Iksym!s 'il

||Sv_rmbnl Rate I 2?!]_33 33 Iksym.fs v!I

I
||5ymhu| Rate | 270.868133 |ksymis ;[I
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4 Editing a value in the overwrite mode:
Clicking the rotary knob (= Enter) activates the editing mode. Set the cursor on the number to be varied
using the left/right arrow keys. In the overwrite mode, the cursor is blue. The highlighted value is
overwritten by clicking on a numeric key.

||5ymnu| Rate | 270.833 33 | ksymis j'

‘ISymhul Rate |

4 |ksym.ls Q

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

knob.

||Symhnl Rate

||Symhnl Rate

| 260.833 33 |ksymis =]

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

I 270.833 33 Iksym.fs v!l

Function

Front panel

PC keyboard

Mouse

Enters a new value

Press an alphanumeric key.

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

Press a letter key or a numeric
key.

Edits a value

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

Use the | INSERT | key to toggle

between the insert mode and the
overwrite mode.

Press the Enter key. Select

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

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

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

Varies a value

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

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

1402.5200.62
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Selecting a Unit - Setting Parameters

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

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

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

+ 8 yields
|I31fmbul Rate | 400 Iksym!s 'II
"L
||Eyrmhul Rate I 14.000 000 0O IHsymIs 'II

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

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

+
|IB1j'thI Rate I 400 Iksvm.fs 'll

‘Isymhul Rate 400.00 ([EITEEN -

Terminating the value entry with Enter

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

+ yields
||Symhul Rate I 14| I ksymis 'II -|
|IS','mhuI Rate I 14.000 00 Iksym.l's "|I
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If a unit is subsequently changed, i.e. after the entry has been terminated and when the editing mode is not
active, the value remains unchanged but the display is automatically adapted to the new unit. This applies if
the unit is changed by means of the unit keys on the front panel or via the unit field next to the value.

+ or

=]
|IS1_|'mhuI Rate | 270.833 33|ksv_|rm.fs vil m

|IS','mhuI Rate I 270.833 33 Iksrm.fs VII

|IS','mhuI Rate I 0270 833 33 IHsyrmIs VII

Function Front panel PC keyboard Mouse

Assigns a unit To terminate the entry, press To terminate the entry press one of the Select unit in the field at the
one of the keys key combinations ALT + F9/ + F10/+ right of the value before
or F11/+ F12 entering the value (for list
select unit in the field at the or selection see next section).
right of the value (for list select the unit in the field at the right of the
selection see next section). value (for list selection see next section).

Changes a unit | After the value entry has been | After the value entry has been terminated | Select unit in the field at the
terminated press a key press one of the key combinations right of the value after the
or ALT + F9/+ F10/+ F11/+ F12 value entry (for list selection
select unit in the field at the or see next section).
right of the value (for list select unit in the field at the right of the
selection see next section). value (for list selection see next section).
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Selecting a Value from a List - Setting Parameters

The =l button next to the value field indicates that a selection list is available.
Clicking the rotary knob (= Enter) opens the list. Selection is made by choosing an entry (item is
highlighted) and confirmation with ENTER. If the list is longer than the displayed window, a scroll bar is

available

[set ace to standara

Symbol Rate

Coding

Mo

Modulation Type

Bluetooth i

GSM EDGE

More... | TETRA

WCDMA-3GPP |

Function

Front panel

PC keyboard

Mouse

Opens the selection list

Press rotary knob or

ENTER] key.

Press Enter key.

Click LI button.

Selects an entry

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

rotary knob or the | ENTER

key

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

Select entry using the up/down
arrow keys and confirm with
the Enter key.

Double-click the desired entry.

Scrolls

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

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

Press LI oril button in

the scroll bar until the desired
entry is displayed.
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Terminating Entries - Setting Parameters

Variations by means of the rotary knob are immediately set, e.g. baseband level variation.
All other parameter settings have to be confirmed by pressing the rotary knob or one of the unit keys (see
also section "Selecting a Unit").

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

All settings of instrument functions that can be switched on and off are calculated and effective only after
this function has been switched on.

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

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

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

Function Front panel PC keyboard Mouse
Accepts value immediately Vary the value using the rotary Vary the value with the -

knob or the up/down arrow keys. up/down arrow keys.
Confirms entries Press rotary knob or | ENTER | key | Press Enter key Exit entry field.

or or

press key. one of the key combinations

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

Confirms entries in the Press Accept button. Select Accept button with the | Click Accept button.
menus with the Accept arrow keys and press Enter.
button.
Sets the entries in the If the instrument function is active, | (see front panel) (see front panel)
instrument the new value is immediately

calculated and set.

If the instrument function is not
active, the new confirmed value is
calculated and set only when the
function is switched on.
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Restoring the Previous Value - Setting Parameters

Parameter variations with the rotary knob are immediately set and therefore not reversible.
Normally, values cannot be restored also in the case of mouse control because no explicit confirmation is
required in this case and entries are automatically confirmed when the entry or selection field is exited.

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

With settings requiring an additional confirmation with the Accept button, all settings are aborted when the
key is pressed. Before the changes are aborted, a confirmation query is displayed. If OK is clicked on,

the changes are aborted,; if Cancel is clicked on, the menu with the previous settings is displayed again.

B warning

OK

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

Cancel

Function Front panel PC keyboard Mouse
Restores previous values Press the key before Press the Esc key before the | -
the entries are confirmed. entries are confirmed.
Restores all previous values | Press the key. Press the Esc key. )
in menus with Accept Click the button.
button Answer the confirmation query | Answer the confirmation query N
with (see above). with OK (see above). Answer the confirmation query

with OK (see above).

Restores all previous values
after an extended
calculation has been started

Press the Abort button in the
progress bar.

Select the Abort button in the
progress bar using the arrow
keys and press the Enter key.

Click the Abort button.
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Menu Operation

Menus are operated with the aid of the winbar buttons and with the [HIDE]|, [ CLOSE], [DIAGRAM| and |[REARR|

keys on the front panel.

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

¢ The key moves the cursor to the block diagram. All active menus are minimized and
displayed as winbar buttons. They are still open and can be displayed again with the key.

¢ The key closes an active menu.

¢ The key minimizes an active menu. It is displayed as a Winbar button.

¢ The key rearranges all open menus that where shifted outside the display range with the
mouse. Then they overlap as little as possible.

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

Note:

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

Function

Front panel

PC keyboard

Mouse

Displays the block diagram
in the foreground

Press the | DIAGRAM | key.

Press CTRL + D.

Click function block.

Displays a menu in the
foreground

Press the associated button.

Press

CTRL + F1to F8.

Click the respective button in
the winbar.

Minimizes an active menu

Press the | HIDE | key.

Press CTRL + H.

Click the E button in the
menu bar.

Closes an active menu

Press the | CLOSE | key.

Press CTRL + G.

Click the E button in the
menu bar.

Hides all menus

Click the | DIAGRAM | key.

Press CTRL + D.

Automatically arranges
displayed menus

Click the | REARR | key.

Press CTRL + A.

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

The R&S AMU provides user-friendly editors for defining data lists as well as control and marker signals.
Internally generated data lists can be used for digital modulation and digital standards; the same applies to
internally defined control and marker signals.

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

Data Editor

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

A list of binary values with a maximum length of 2231 bits can be entered in the Data Editor. This value
corresponds to a file size of approx. 268 Mbyte. While it is being processed, the file is continuously
automatically buffered. When the menu is exited, the file is automatically saved with the new values, i.e.
there is no extra Save button. Depending on the size of the file, saving may take some time.

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

€ The selected data list is displayed.

B Data list E|§|@
Offset 144, Len 144, dlist ins =
o 1111 1111 1111 11141 1111 1111 1111 1111 1111 1111
40 1111 1111 1111 1111 1111 1000 00DD OOOOD 0000 OOOO
80 ooo1 1111 1111 0101 1111 1111 1111 1111 1000 0000

120 0000 1010 1000 0000 0000 o000 [
160
200
240

Start |

gelect Copy | Paste | HEX |

GoTo |

4 Toincrease readability, the bits are displayed in groups of four. The current cursor position, the length

of the list and the list file name are displayed above the list. The offset starts with the value 0 which

corresponds to the bit position on the left side of the first row, i.e. the beginning of the list. On the left

edge of the editor, the last three offset positions are specified at the beginning of the row.

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

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

By means of the Start Select , Copy and Paste buttons, any range of bits can be marked, copied and

subsequently pasted at any position in the list.

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

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

L 2R 2R 2
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Function Front panel PC keyboard Mouse
Call up editor Use the rotary knob or the Mark the ' Edit Data List... Click the Edit Data List...

The cursor marks the start
value of the list.

cursor keys to mark the | Edit
Data List... button in the list
management submenu of the
individual menu, click on the

rotary knob or press the
ENTER | key.

button in the list management
submenu of the individual
menu and press the Enter key

button in the list management
submenu of the individual
menu.

Enter value

Depending on selected mode,
either insertion or overwrite,
the value is either inserted or it
replaces an existing value.

Use the numeric keys to enter
the values 0 or 1.

Use the numeric keys to enter
the values 0 or 1.

Delete value

The value before the marked
bit is deleted.

Use the rotary knob or the
cursor keys to mark the bit
that follows the value to be
deleted.

Press the | INSERT | key to

activate the insertion mode.
Values cannot be deleted in
the overwrite mode.

Press the | BACKSPACE | key.

Use the cursor keys to mark
the bit that follows the value to
be deleted.

Press the Insert key to activate
the insertion mode. Values
cannot be deleted in the
overwrite mode.

Press the Backspace key.

Select bit position

The cursor marks the bit at the
selected position.

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

or press the [ENTER | key.

Enter the bit position in the
GoTo Offset entry field by
means of the numeric keys,

click on the rotary knob or
press the | ENTER | key.

Mark the GoTo button and
press the Enter key.

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

Click bit.

Copy and paste bits

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

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

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

or press the |[ ENTER | key.

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

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

ENTER] key.

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

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

press the [ ENTER | key.

Move the cursor to the start of
the selection.

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

Move the cursor to the end of
the selection.

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

Move the cursor to the insert
position.

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

Click the bit at the start of the
selection.

Click the Start Select button.

Click the bit at the end of the
selection.

Click the Copy button.

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

Click the Paste button.
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Function

Front panel

PC keyboard

Mouse

Display and edit the values
in hexadecimal form

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

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

or press the |[ENTER | key.

Mark the Hex button and
press the Enter key.

Click the Hex button.

Save list

The list is saved automatically
when the menu is closed.

Press the key.

Press the ESC key.

click the Xl button in the
menu bar.

Create new list

Mark the Data List... button
in the list management
submenu of the individual
menu, click on the rotary knob

or press the [ENTER | key.

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

ENTER | key.

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

Mark the Data List... button in
the list management submenu
of the individual menu and
press the Enter key.

Mark Create New List and
press the Enter key.

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

Double-click on the

Data List... button in the list
management submenu of the
individual menu.

Double-click on Create New
List.

Enter the file name in the File
Select menu and select the
directory (see section "File
Select Menu", )
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Control and Marker List Editor

The control and marker signals for digital modulation and digital standards can be very conveniently
graphically defined in a Control and Marker List Editor.

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

The Control List Editor is called up in the Custom Digital Mod menus by means of the Edit Control List...
button.

The Slot Marker Definition Editor is called up in the Burst submenu of the GSM/EDGE menus by means
of the Slot Marker Definition... button.

The following figure shows the Slot Marker Definition Editor of the GSM/EDGE menu as an example.

B Slot Marker, GSM A {Frame 1 : Slot 0)

-
=
=
&

—-
w

2]
-
[4r]
Ly
2]
]
w

=
-4}

-
=

Select Ramp to edit

rConfigure Control Signals

Marker 1/v - I

|
0 50 100 Position I Bit

Total List Length——

Length Iﬁ

Preset Ramp Marker 1 Cursor Positions Marker 1
Select preset type IAII down vl Pusitiunl 59 D:;a Edit Tahle...l
Preset |
Position in Data 56

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

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

€ The actual graphic definition of the control signals occurs in the center area of the editor.

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

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

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

e r

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

B M

I

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

] ||§|

B [T

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

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

4 Inthe Cursor area, the cursor can be specifically set to a defined bit position in the data signal.

4 The ramps can also be set in the table in the Marker Positions area.
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The various functions of the editor are explained in the individual menus. The following table explains only
the general use of the graphic editor.

Function

Front panel

PC keyboard

Mouse

Call up editor

The cursor marks the first
control signal in the list on the
left side of the menu.

Use the rotary knob or the
cursor keys to mark the button
in the individual menu, click on
the rotary knob or press the

ENTER | key.

Mark the button in the
individual menu and press the
Enter key.

Click the button in the
individual menu.

Activate control/marker
signal line for editing

The cursor is active for the
selected line.

Use the rotary knob or the
cursor keys to mark the
editable graphic area, click on
the rotary knob or press the

ENTER | key.

Use the rotary knob or the
cursor keys to mark the
control/marker signal line, click
on the rotary knob or press the

ENTER] key.

Use the cursor keys to mark
the editable graphic area and
press the Enter key.

Use the cursor keys to mark
the control/marker signal line
and press the Enter key.

Click row.

Set ramp

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

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

ENTER] key.

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

Double click on the cursor; the
cursor changes colour and the
ramp is inserted.

Shift ramp

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

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

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

Click the rotary knob or press

the |[ENTER |key. The ramp

will be set at the current
position.

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

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

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

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

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

Delete ramp

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

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

Press the | BACKSPACE | key.

The ramp will be deleted.

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

Press the Delete key. The
ramp will be deleted.

Define length of control list
(Custom Dig Mod only)

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

ENTER | key.

Enter the length by means of
the numeric keys.

Click the rotary knob or press

the | ENTER | key. The control

list length is defined.

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

Enter the length by means of
the numeric keys.

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

Front panel

PC keyboard

Mouse

Zoom displayed range
(Custom Dig Mod only)

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

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

knob or press the | ENTER

key.

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

Enter the length by means of
the numeric keys.

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

Click the Zoom in button.

Save list

The list is saved automatically
when the menu is closed.

Press the key.

Press the ESC key.

click the [l button in the
menu bar.

Create new list

(Custom Dig Mod only)

Mark the |Control List...
button in the list management
submenu of the individual
menu, click on the rotary knob

or press the | ENTER | key

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

ENTER | key.

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

Mark the Control List...
button in the list management
submenu of the individual

menu and press the |[ ENTER

key

Mark Create New List and
press the Enter key.

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

Double-click on the ' Control
List... button in the list
management submenu of the
individual menu.

Double-click on Create New
List.

Enter the file name in the File
Select menu and select the
directory (see section "File
Select Menu")
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Help system

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

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

Burst Editor - GSMIEDGE

ontents: Previoug Mext

- Blurst Type - GSMIED(ZJ
- Save-Recall Slots - G
- Lsery - GEMEDGE
- Glot Level - GSMEDGE =
_atarenuznon- oo | BUTSE Editor - GSM/EDGE
- Multislot Configuration
- Wumber of Slots- GSM
- Evtended Tail Bits - G | At the top of the menu the structure of the current burst type for the selected slot is displayed

- Tail Bits - GSMIEDGE [§ [ (in this exarmple Mormal (Half Rate]). Individual fields of the burst are colourcoded:
--Diata for Data Field of 5

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

- |Ige Stealing Flag - G5 | Fiald | Colour
- Stealing Flag - GEMIED - - - -

. Training Sequence TS | Data, Fixed, Mixed, Stealing |wh|te
- Jser TSC - GEMIEDGE |Training Seqguences: TSC, ETSC, SYNC | yellow
jg = SULETIUBRELISIEE | Tail, extended Tail | green

- ser ETSC - GEMIED

- Training Sequence Syl | Guard, extended Guard | blue

- Lser Byne - GEM/EDG
- Fixed - GEW/EDGE

- Fived Pattern - GSWMIE
- Mixed - GEMIEDGE

B GSM/EDGE A: Burst @Frame1/Slot0

||

Foom out

Scroll Scroll
Right

| Foom in

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

Function Front panel PC keyboard Mouse
Open the help system Press | HELP | key. Press key. -

The help page for the

respective parameter is

displayed.

Close the help system Press | HELP | key again. Press key again. -
Activate the link Select link with rotary knob or | Select link using the arrow Click link.

The help system branches to
the linked page.

arrow keys and activate by
clicking on the rotary knob or

ENTER] key.

keys and activate with the

ENTER] key.

Page Up/down

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

the |[ENTER |key.

Select Previous, Next or
Back in the help window using

the arrow keys and activate
with the |[ENTER | key.

Click Previous, Next or Back.

Scroll

Move indicated help window
area using the rotary knob and
the arrow keys

Move indicated help window
area using the arrow keys

Click the scroll bar and move
to the desired position.

Select an item in the table of
contents

The help page of the item is
displayed.

Activate Content window using
the arrow keys left/right.

Select the desired item using
the rotary knob or the arrow

keys up/down and activate by
clicking on the rotary knob or

the |[ENTER | key.

Select Content in the help
window using the arrow keys
left/right and activate with the

ENTER] key.

Select the desired item using

the arrow keys and activate
with [ ENTER |.

Set indicated area by moving
the vertical scroll bar.

Click item.

Select an index term

The help page of the term is
displayed.

Select Go-to-Index button
using the arrow keys and
activate by clicking on the

rotary knob or the | ENTER

key.

Enter the first letter of the term
in the entry field.

Select the term using the
rotary knob or the arrow keys
and press the rotary knob or

the |[ENTER | key.

Select the Go-to-Index button
using the arrow keys and

activate with the [ ENTER | key.

Enter the first letter of the term

and press the |[ ENTER | key.

Select the term with the arrow

keys and press the | ENTER

key.

Click the Go-to-Index button.

Set indicated area by moving
the vertical scroll bar.

Click term.

Shift the indicated area of
the navigation window to
the left or right

Shift the entry focus up one

level using the key.

Select Scroll Right or Scroll
Left -button using the arrow

keys and activate by clicking
on the rotary knob or the

ENTER] key.

Shift the entry focus up one

level using the key.

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

ENTER] key.

Set indicated area by moving
the horizontal scroll bar.
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File Management

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

The files are stored on the hard disk of the instrument. Drive D:\ can be used to save user-defined data; any

directory structure can be created on D:\. Some default directories are predefined, but can be changed at

any time.

The C:\ drive is a protected system drive. The files on this drive contain data that must not be changed.

Therefore, this drive should not be accessed, since reconstruction of the system partition will lead to data

loss. To prevent inadvertent deletion or overwriting of system files, this drive is not specified in the file

menus. It can be accessed if a protection level (see protection level, Setup menu) is revoked.

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

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

In the case of a connected network, all network drives that can be accessed are available (see "Connecting

the R&S AMU to a Network (LAN)").

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

€ Settings

4 Complex modulation and control data

% Waveforms

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

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

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

Savel/Recall Frame.__.

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

menu.

iDatafControl List Management._ !

¥ Waveforms are generated externally (e.g. by means of the R&S WinlQSIM program that is supplied
together with the optional Baseband Generator R&S AMU-B9/B10/B11) and can be loaded in the
Arbitrary Waveform Generation menu.

I Load Waveform

The files are differentiated according to their extensions; each type of file is assigned a specific file content.
The extension is usually of no consequence to the user since access to the files occurs in the individual
menus where only the relevant type of file is available. For example, files with frame settings can only be
saved and loaded in the GSM/EDGE menu.
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A button in the individual menu calls up the selection of the Save, Recall and File Manager functions. If the
file can only be loaded, the Select or Load and File Manager selection is available.

Save 3GPP FDD Settings
File Manager...

Create Data List
File Manager...

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

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

File Select Menu

The File Select menu consists of several areas.

E= Save 3GPP FDD Settings
recent data sets

X

EZ Recall 3GPP FDD Settings

recent data sets

S

c:lamu_lists/3gpp/ue2
c:famu_lists/3gppiue
c:famu_lists/3gpp/hase1
c:lamu_lists/3gpp/base2

-

c:famu_lists/3gpp

c:famu_lists/3gpp

(= || baset
£l amu_lists base2
W 3app
- control uei
- data ue?
- dm
- gps
- gsm
- settings
- waveforms -
. _ ;I_I
File Name:
based| I
File Fr
S
ave | Manager... |

-

E- e

=

| B
amu_lists
T

- control

#- data

dm

gps

gsm
- settings
(- waveforms
- Wimax

i wilan

base2
base3
ue1
ue2

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

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

When a file is saved or created, its name is user-selectable; the extension is assigned automatically and
cannot be entered.
The file is saved to the selected path.
Operation is similar to the operation of menus with several areas (see section "Selecting and Exiting a
Menu Area - Setting Parameters"): By using the rotary knob or cursor keys, the area is marked; the entry
focus is shifted to this area by clicking on the rotary knob or using the Enter key. The rotary knob and the
up/down cursor keys will then navigate only within this area. By using the left/right cursor keys, it is possible
to switch between the directory tree and the file list. The subdirectories of the selected directory will only be
displayed after a short delay to allow quick navigation in the directory tree. Pressing the ESC key again
shifts the entry focus up one level. The button for saving or loading the file can be selected and pressed.
After the setting, e.g. after selecting the file, the menu will be closed automatically.
4 Load file
Mark file and load it by clicking on the rotary knob or by pressing the Select button/softkey.
4 Save file
Enter file name in the File Name: field. Mark the directory to which the file is to be saved and then click
on the Save button/softkey.
€ Create file
Enter the file name in the File Name: field. Mark the directory to which the file is to be saved and then
click on the create button/softkey. The created file is empty; it must be filled with the necessary values in
the individual editor.

In addition to the files saved by the user, some menus also offer files containing predefined contents. These
files are saved to a specific directory on system drive C.\; for this reason, this directory cannot be chosen
from the File Select menu. The following example shows the File Select menu of the GSM/EDGE digital
standard when Recall Predefined Frames is selected.

& Recall Predefined Frame B E3]
recent data seis

{"Hecall Predefined Frame
Recall User Frame
Save User Frame
File Manager...

EdgeAll
GsmEdge
NormalBurstd
NormalBursiall

Select Ml
Manager...

1402.5200.62 3.40 E-3



R&S AMU 200A File Management

File Manager

The File Manager allows general file management such as copying, shifting, renaming and deleting files as
well as generating new directories. Thus, also externally created files, for example waveforms created by
using the R&S WinlQSIM program, can be saved to the R&S AMU by copying them from a memory stick or
a network to the internal hard disk.

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

Select Data List... :
Create Data List...
File Manager...

Data List___

or via the File Manager button in the File Select window.

File
Manager.__.

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

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

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

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

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

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

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

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

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

4 Create new directory

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

press the Enter key.

Table 3-1: List of file extensions for user files the R&S AMU assigns automatically
List type ‘ Contents ‘ File suffix
Instrument State
Instrument State ‘ Instrument settings *.savrcl
User Correction
User Correction ‘ User-defined level correction values *.uco
List Mode
List ‘ User-defined frequency/level value pairs *Isw
Frequency Response Correction
Frequency Response Correction ‘ User-defined frequency response correction file * frc
Arbitrary Waveform Generator
\I\,/IVL?I\’[/ieégrg%ent waveform ﬁsg m%\lltiefsoergr;nnﬁent waveforms w
Multi carrier waveform ARB multi carrier settings *.arb_multcarr
Configuration data Configuration file for creation of multisegment ARB *inf_mswv

waveforms
Waveform File Waveform File *.wav
DM
Data List Digital modulation data ::?dTn_iqd
Control List Data to control digital modulation *.dm_iqc
Settings Digital modulation settings *.dm
User Standard Digital modulation user standard *.dm_stu
User Mapping Digital modulation user mapping *.vam
User Filter Digital modulation user filter *.vaf
Fading
Fading Fading data * fad
GSM/EDGE
Settings GSM/EDGE settings *.gsm
Slot User-defined slot data *.gsm_slu
Frame User-defined frame data *.gsm_fu
Higher symbol rate slot Higher symbol rate slot *.gsm_hslu
Higher symbol rate frame Higher symbol rate frame *.gsm_hfu
3GPP FDD
3GPP Settings Complete setting of the 2GPP (FDD) menu *.39
Channel Coding DPCH Channel coding enhanced DPCH channels (downlink) *.3g_ccod_dI_s
Channel Coding DPDCH Channel coding enhanced DPDCH channels (uplink) *.3g_ccod_ul
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List type ‘ Contents ‘ File suffix
CDMA2000
CDMA2000 Settings ‘ Complete setting of the CDMA2000 menu *.cdma2k
TD-SCDMA2000
TD-SCDMA2000 Settings Complete setting of the TD-SCDMA2000 menu *.tdscdma
TD-SCDMA Test Model Test Model for TD-SCDMA2000 *.tdtmd
1xEV-DO
1xEV-DO Settings ‘ Complete setting of the 1xEV-DO menu *.evdo
IEEE 802.11 WLAN
WLAN Settings ‘ Complete setting of the IEEE 802.11 WLAN menu *.wlan
IEEE 802.11 n WLAN
WLAN n Settings Complete setting of the IEEE 802.11n WLAN menu *.wlann
Beamforming data Beamforming data *.bmf
IEEE 802.16 WiMAX
WiMAX Settings Complete setting of the IEEE 802.16 WiMAX menu *.wimax
EUTRA/LTE
EUTRA/LTE Settings Complete setting of the EUTRA/LTE menu *.eutra
IQW Data List User-defined 1Q-File *iqw
GPS
GPS/A-GPS Settings Complete setting of the GPS/A-GPS menu *.gps
GPS Almanac Settings GPS Almanac Settings ::gﬁn
*.al3
GPS Waypoints File GPS Waypoints File * txt
GPS Generated Almanac File GPS Generated Almanac File “rs_al
.rs_yuma
GPS lonospheric File GPS lonospheric File *.rs_ion
GPS Navigation Data GPS Navigation Data *.rs_nav
GPS UTC File GPS UTC File :.rs_utc
.rs_acq
FM-Stereo
FM-Stereo Settings Complete setting of the FM-Stereo menu * fmstereo
FM-Stereo Group Type Settings FM-Stereo Group Type Settings *fm_gt
XM-Radio
XM-Radio Settings Complete setting of the XM-Radio menu * xmradio
XM-Radio TWTA Data XM-Radio TWTA Data * twta
DVB
DVB Settings Complete setting of the DVB menu *.dvb
DVB Transport Stream DVB Transport Stream : ts
*:tﬁp
DAB/T-DMB
DAB/T-DMB Settings Complete setting of the DAB/T-DMB menu *.dab
DAB ETI Files DAB ETI Files ::;teiti
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Manual Remote Control

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

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

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

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

After the connection is established, the current screen with the block diagram is displayed and the

R&S AMU can be manually remote-controlled from the external PC. The individual functions are operated
using the mouse and keyboard. Specific instrument functions can be executed using specific key
combinations on the keyboard. Front-panel keys which are not directly available on the keyboard can be
substituted by key combinations or by the front panel key emulation panel (see next section).

When the connection is set up with Remote Control Desktop, the device firmware of the R&S AMU is
disabled. Direct control on the R&S AMU is not possible while manual remote control is active. The access
of an external PC is indicated by the logon screen of Windows XP which identifies the accessing user.

When the connection is set up with Ultr@VNC, direct control on the R&S AMU is possible while manual
remote control is established, it can be performed alternately with the manual remote control.

For return to direct operation on the R&S AMU, the connection must be cut. After cutting the connection, it
is still enabled and can be established again any time. The connection is disabled only after deactivation of
the program (see chapter 1, section Manual Remote Control via an External Controller,on page 1.44).
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Legend of Front-Panel Controls

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

described in alphabetical order.

In addition, a front panel key emulation and an on-screen keyboard can be used for manual operation by

mouse only.
Front-panel key Key of PC keyboard Function
Tab key (towards the right) Sets the cursor with the rotary knob.
ﬂw Shift + Tab (towards the left)
Enter Pressing the rotarfy knob confirms an entry; it has the
same function as the key.

W Arrow keys Moves the cursor.

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

I rLH# L RLH Enters a period/decimal point.

Enters a special character.

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

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

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

BASEBD LEVEL CTRL +L Activats the level entry.

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

BASEBD ON/OFF CTRL +R Switches the baseband output signal on and off.

In the two—f)ath mode the baseband ON/OFF key
switches all signals off. A second stroke restores the
status that was active before the last switch off.

1/Q OUT OFF is displayed in the status bar.

CLOSE CTRL +G Closes an active menu.

DIAGRAM CTRL+D Sets the cursor on the block diagram and hides all
menus.

ENTER Enter Terminates an entry.

ESC ESC Selects the next hit};her menu/selection level. When the
editing mode is exited with ESC, the previous value is
restored.

FILE CTRL + S (storage under Windows) | Activates a menu for storing or loading the settings of the
instrument. Pressing the key again closes the dialog.

G/n / dBpV ALT + F9 Selects the unit Giga/Nano. The unit dbpV is inactive.

HCOPY CTRL+Y Opens the menu for configuring and starting a hardcopy.

HELP F1 Opens/closes context-sensitive help.
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Front-panel key

Key of PC keyboard

Function

HIDE

CTRL+H

Minimizes the active menu. Pressing the respective
button in the winbar opens the menu again.

INFO CTRL +1 Opens/closes the info window.

INSERT Ins Activates the insert mode.

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

LOCAL CTRL+Q cSJ;\;‘gtrgTi%%.the instrument from remote control to manual

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

MENU CTRL+ M Calls the menu selection list.

ON/OFF TOGGLE CTRL+T Switches a block or parameter on/off.
;Fg%%%?gnbgéﬁerﬁgtg}fe different possibilities of setting a

PRESET CTRL + P Restores a defined basic instrument setup.

REARR CTRL +A Arranges open menus automatically.

RECALCULATE CTRL+C Starts recalculation of the signal.

SETUP CTRL + E Opens the setup menu for general instrument settings.

Softkey 1 -8 CTRL + F1-F8 Triggers the function assigned to the softkey.

WINBAR CTRL +W Displays the winbar in the foreground/background.
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Front Panel Key Emulation

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

Basebd Lewvel Diagram
I ——
Basehd Oniofr Menu
File Raarr.
Preset WinBar
Local Help
Selup
Hardcopy
Inf

On-screen Keyboard

In addition, the Windows XP operating system provides a keyboard emulation that can be used for system
settings if no external keyboard but a mouse is available. It is called in the START - Programs -
Accessories - Accessibility menu, selection On-Screen Keyboard.

&= (On-5creen Keyboard

File Kevboard Settings Help

escf® F1| F2| F3| Fa 5| Fe| F7| Fa B Fa|Fiol F11| F120 psc] (] bik|

ing | hm| pupil3

del | end| pd
4
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4 Instrument Functions

Overview of Instrument Functions

This chapter explains the functions of the R&S AMU and the options available in the setting menus. The
associated GPIB command is specified for each parameter (where applicable).
The description begins with the general instrument settings which do not directly affect signal
generation. The majority of these settings can be accessed by means of front-panel softkey menus and
not by means of function block menus. One exception is, for example, the signal graphics which are
called up in the Graphics block.
All functions for the generation of the baseband signals are described, following the order of the signal
process - generation of internal baseband signals, input of external baseband signals, fading, noise
generation and impairment and the analog and digital signal outputs. These functions are accessed by
the means of the function blocks Baseband A/B, Baseband Input A/B, Fading A/B, AWGN/IMP A/B
and 1/Q Out A/B.
The general instrument settings include various functions, such as:
# Setting a defined basic setup using the key
(section "Default Instrument Settings - Preset Key" on page 4.4")
€ Switching from remote control to manual operation using the key
(section "Switching to Manual Operation - Local Key" on page 4.28")
€ Configuring the generator and its interfaces in the Setup menu - e.g. setting the IEC/IEEE bus
address, starting an adjustment, querying instrument data
(section "General Configuration of Instrument - Setup Key", page 4.6)
€ Generating a hardcopy of the display using the key
(section "Generating a Hardcopy of Display - Hcopy Key", page 4.28)
€ Calling up the online help using the key
(section "Help System - Help Key", page 4.29)
€ Querying messages using the key
(section "Messages - Info Key", page 4.28)
% Loading and storing complete instrument settings in the File menu
(section "Storing and Loading Instrument Data - File Key", page 4.31)
@ Calling up the baseband signal graphics in the Graphics function block
(section "Graphical Display - Graphics", page 4.37)

The integrated bit error rate and block error tester is configured and activated in the BERT function
block:
€ Bit error rate and block error measurement

(section "Bit and Block Error Rate Measurements - BERT Block", page 4.50)
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Noise can be added to the baseband signal and the baseband signal can be impaired or faded. It is
possible to output the baseband signal with impairments analog (single ended and differential) and
digital via the 1/Q Out function block.
€ Impairing the signal
(section "Impairments", page 4.91
% Adding noise
(section "Noise Generator - AWGN", page 4.99
€ Fading the signal
(supplement "Fading Simulation - Fader Block" on page 4.86)
€ The baseband signal is available at the I/O outputs.
€ Single Ended I/Q Output
(section "Analog 1/Q Output", page 4.78)
@ Differential 1/Q Output
(section "Analog 1/Q Output", page 4.78)
¢ Digital I/Q Output
(section "Digital 1/Q Output", page 4.86)

The R&S AMU offers various possibilities for generating digital modulation signals in compliance with
the definitions of digital standards or with characteristics which can to a large extent be freely defined.
The range of software options for this is being extended continuously.
€ Baseband signals - Introduction
(section "Baseband Signal - Baseband, page 4.93)
€ External Baseband signals
(section "External Baseband Signals - Baseband Input", page 4.93)
€ Digital modulation
(section "Digital Modulation - Custom Digital Modulation", page 4.105)
€ Arbitrary waveform generator ARB
(section "Arbitrary Waveform Generator ARB", page 4.129)
€ Multicarrier CW signals
(section "Muilticarrier Continuous Wave", page 4.143)
€ Digital standard GSM/EDGE
(supplement "Digital Standard GSM/EDGE")
€ Digital standard 3GPP FDD (WCDMA)
(supplement "Digital Standard 3GPP FDD (WCDMA)")
¢ Digital standard CDMA2000
(supplement "Digital Standard CDMA2000")
¢ Digital standard TD-SCDMA
(supplement "Digital Standard TD-SCDMA")
€ Digital standard WLAN
(supplement "Digital Standard WLAN")
¢ Digital standard 1xEV-DO
(supplement "Digital Standard 1xEV-DQO")
€ Digital standard WLAN-N
(supplement "Digital Standard WLAN-N")
€ Digital standard WiMAX
(supplement "Digital Standard WiMAX")
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Overview of Instrument Functions

*

*

Digital standard EUTRA/LTE

(supplement "Digital Standard EUTRA/LTE")
Digital standard GPS

(supplement "Digital Standard GPS")

Digital standard XM-Radio

(supplement "Digital Standard XM-Radio")
Digital standard DVB-H

(supplement "Digital Standard DVB-H")
Digital standard DAB/T-DMB

(supplement "Digital Standard DAB/T-DMB")

In addition, external baseband signals can be fed into the baseband path with the aid of the

External Signal Interface Module R&S EX-1Q-Box.

External Signal Interface Module

(Manual "External Signal Interface Module R&S EX-1Q-Box")

1402.5222.32
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General Instrument Settings

Overview of General Instrument Settings

The section "General Instrument Settings" describes the settings which do not directly affect signal
generation.

Most of these settings can only be accessed by means of menus which are opened using keys. This
does not apply to the graphical representation of output signals which is activated in the Graphics
function block, or settings which can additionally be called up in the menus of the function blocks, e.g.
input configuration which is possible in the Setup menu and in almost every menu of the Baseband
function block.

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

Default Instrument Settings - Preset Key

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

Remote-control command:
*RST

Note:
In remote control it is possible to preset the settings of the two instrument paths separately (see
chapter 6, section "Preset Commands").
Resetting the instrument to the factory state is possible in the Factory Preset - Setup Settings
menu of the menu.

In addition, only those settings associated with the menu can be reset directly in the individual menus,
e.g. all fading settings in the Custom Digital Mod menu. These settings are identical to those which are
called up using the key.

When the instrument is switched on, it is not the preset state that is active, but the instrument state that
was set before the instrument was switched off.

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

The following table gives an overview of the presets for the most important generator settings. The
other presets can be found in the preset tables of the individual menus and the information
accompanying the IEC/IEEE bus commands.
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Table 4-1 Preset state - important generator settings

Reference frequency Internal, adjustment off
Offsets 0

Digital modulations Switched off

IEC/IEEE bus address Not changed

Settings that are not affected by the key

Reference frequency settings (Ref Oscillator menu)

Power on settings (Level/EMF menu)

Network settings (Setup menu)

IEC/IEEE-bus address (Setup menu)

Password and settings protected by passwords (Setup menu)
Start/Stop Gui Update (Setup menu)

Display and keyboard settings (Setup menu).

L 2R 2R 2R 3% 2R 2R

1402.5222.32 4.5

E-3




General Configuration of Instrument - Setup Key R&S AMU 200A

General Configuration of Instrument - Setup Key

The key opens the System menu used to set general instrument parameters and the
Environment menu used to configure the instrument interfaces.

Most submenus of this key can be accessed only via the key or the menu tree ((MENU] key, with

the following exceptions:

#® The Global Trigger/Clock/ External Inputs submenu (see section "Global Trigger/Clock/External
Inputs - Setup-Environment", page 4.18) is also available in all modulation menus of the Baseband
function block where it can be called up with the [Global Trigger/Clock Settings | button in the
trigger/marker and clock submenus.

€ The Save/Recall submenu can also be called up with the key and is therefore described in
the section on this key (see section "Storing and Loading Instrument Data - File Key", page 4.31).

BERT

=8

- System ---
Reference Oscillator...
Internal Adjustments...
Hardware Config...
Start/Stop Gui Update...
Software/Options...
Install SW-Option...
- Test
Test Paoint...
Check Front Panel...
--- Emvironment ---
Global Trigger/Clock...
User Marker / AUX 110...
--- Remote
GPIB...
Ethernet...
--- Protection ---
Protection...
--- Settings -
- SaveRecall...
[+- Help -

1402.5222.32 4.6 E-3



R&S AMU 200A General Configuration of Instrument - Setup Key

Reference Oscillator - Setup-System

In the internal reference mode the internal reference signal is available at the REF OUT connector (rear
of instrument). The frequency of the internal reference signal is permanently set to 10 MHz.

In the external reference mode an external signal with selectable frequency and defined level must be
input at the REF IN connector. This signal is output at the REF OUT connector. The EXT REF status
message appears in the display header.

The reference frequency setting is effective for both paths.

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

& BERT
£ Setup
- System ---

Internal Adjustments...
Hardware Config...
Start/Stop Gui Update...
Software/Options...
Install SW-Option...
--- Test -
Test Point...
Check Front Panel... -

Selecting the internal reference signal source, 10
MHz are used, comprising either the calibrated or a
user-defined adjustment value.

& Reference Oscillator Settings E”§|E|

Reference Oscillator Settings

ISuurce I Internal -~

Adjustment———————————
Adjustment Active r

&= Reference Oscillator, Settings EJ |§|g|

Reference Oscillator Settings

Using the external reference signal source, 5
MHz, 10 MHz or 13 MHz can be selected.

Source I External 'I

External Reference Frequency |5 MHz j
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Source - Setup System
Reference Oscillator

Adjustment Active - Setup
System Reference
Oscillator

Adjustment DAC value -
Setup System Reference
Oscillator

External Reference - Setup
System Reference
Oscillator

1402.5222.32

Selects the source of the reference frequency.

Internal The internal reference signal of 10 MHz is used.

Remote-control command:
SOUR:ROSC:SOUR INT

External An external reference signal is used.

The frequency of the external signal, either 5 MHz,
10 MHz or 13 MHz must be selected under
External Frequency.

Remote-control command:
SOUR:ROSC:SOUR EXT

(Source internal only)

Activates the adjustment mode.

On A user-defined adjustment value is used. The
value is entered under Adjustment DAC value.
This allows the frequency to be impaired freely, for
example to simulate a frequency error.
The instrument is no longer in the calibrated state.
However, the calibration value is not changed and
the instrument resumes the calibrated state after
switching the Adjustment State to Off.

Remote-control command:
SOUR:ROSC:INT:ADJ:STAT ON

Off The calibrated adjustment value of the internal
reference frequency is used. This value is
determined at one of the R&S service shops during
calibration.

Remote-control command:
SOUR:ROSC:INT:ADJ:STAT OFF

Enters a user-defined adjustment value for the internal reference
frequency. This value is not used unless Adjustment Active On is
ticked.

Remote-control command:
SOUR:ROSC:INT:ADJ:VAL 500

Selects the frequency of the external reference signal. An external
reference signal with a frequency of 5 MHz, 10 MHz or 13 MHz can be
used.

Remote-control command:
SOUR:ROSC:EXT:FREQ 13E6
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General Configuration of Instrument - Setup Key

Internal Adjustments - Setup-System

The R&S AMU is extremely accurate thanks to the integrated procedures for adjustments.

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

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

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

Note:

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

minutes.

In the case of two-path instruments, adjustment can be performed separately for the two paths.
The Internal Adjustments menu is opened up using the [SETUP| or [MENU] key under System. The
adjustments offered also depend on the installed options, e.g. BB Input.

| Internal Adjustments

EEX

Adjust All |

Path (A -]
Adjust DAC Board |

Adjust BB Input |

Adjust All - Setup System
Internal Adjustments

Path A/B - Setup System
Internal Adjustments

Adjust DAC Board - Setup
System Internal
Adjustments

Adjust Baseband Input-
Setup System Internal
Adjustments

1402.5222.32

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

With two-path instruments, adjustment is performed for both paths.
Remote-control command:
CAL:ALL:MEAS?

Selects the path for which the following adjustments are to be
performed.

Remote-control command: n.a.
With remote control, the path is selected by using the numerical suffix
under CALibrate.

Performs all adjustments which affect the DAC board of the selected
path.

Remote-control command:
CAL1 :DAC:MEAS?

Starts the adjustment for the baseband input. The 1/Q input is adjusted
with respect to DC offset and gain.

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

In the Hardware Config menu, the installed assemblies together with their variants and revision states
can be displayed for servicing purposes.

The Hardware Config menu is opened using the [SETUP| or [MENU] key under System.

& Hardware Config

Counter
Operation Time [ h 113

Power On Count 62

Common Assembly

Assembly Part Number | Serial Number | Revision | Slot
AMUZ00A 1402.4090k02 000000
otherboard  |1141.3501.00 000000 00.00 not installed

Basehand A:!Bt:lllh:j

Path | Assembly Part Number | Serial Number | Revision | Slot -

A Daclf 1141.4408.00 DO000OO 00.00 not installed

A PIF-FPGA hu.uu.uu

A SMIF-FPGA hu.uu.uu

A BBinS 1142.3011.00 DODOOO hu.uu not installed

A BBINS-FPGA hu.uu.uu

A BBInR 1142.3111.00 000000 h]l].l]l] not installed

A BBOut 1159.7009.00 000000 Ih]l].l]l] ILn:it installed LI

The section Counter in the upper part of the menu shows the operation hours (Operation Time / h)
and the number of power on (Power On Count).

Remote-control commands:

DIAG:INFO:0TIM?

Response: "100023"
DIAG: INFO:POC?
Response: "123"

The table below lists the installed assemblies. It is divided into the sections Common Assembly and
Baseband Assembly.

Path Indicates the path the assembly belongs to

Assembly Assembly name

Part Number Part Number of the assembly

Serial Number Serial Number of the assembly

Revision Revision state of the assembly

At slot Indicates whether the assembly is connected to the serial bus or PCI bus

Remote-control command:
DIAG:BGIN? "MBRD"

Response: "MBRD 1141.3501.02 1.5.3 100023"

1402.5222.32 4.10 E-3



R&S AMU 200A General Configuration of Instrument - Setup Key

Start/Stop Gui Update... - Setup-System

The Start/Stop Gui Update menu... provides the possibility to switch off update of the displayed
parameters in order to increase speed for certain settings.

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

& Start { Stop Gui Update E“§|g|

Gui Update is _

Please, he aware:
If “Gui Update is OFF", the values of displayed parameters could differ from their internal, used values.
This mode is mainly provided to support unjittered signal output.

If remote state is active, the <Local> key or <Goto Local> command changes the value of "Gui Update is" to ON.

Remote-control command:

SYST:DISP:UPD OFF

Software / Options... - Setup-System

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

Note:
Software options purchased at a later stage can be activated with a keycode. The activation code is
supplied with the software option. How to install options is described in chapter 4 of the Service
Manual (supplied with the instrument).

The installation of hardware options purchased at a later stage is also described in chapter 4 of the
Service Manual (supplied with the instrument). Most hardware options need to be installed at an
authorized Rohde&Schwarz service shop.

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

Remote-control commands:

*QPT?

Response: "aMU-B10, AMU-B10, AMU-B13, AMU-B13, ...."
*IDN?

Response: "Rohde&Schwarz, AMU200A,1402.4090k02/123456,1.00.0.0 (Release)"

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

The tables in the sections Hardware, Software and WinlQSIM list the installed hardware and software
options.
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Option
Designation
Licenses

Expiration Date

Short name of option

Name of Option

Number of licenses

The licenses for the software options are "floating licenses". This means that in
the case of two-path instruments just one license is required to use the option
for either of the two paths. However, two licenses must be purchased to use an
option on both paths simultaneously.

Expiration date of option

For regular options, Permanent is indicated in this column.

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

Hardware Options

| Option Designation -
Iﬂl‘l.'lU-B1l] bhand A with ARB(64MS) and Dig. Mod.
IHMU-B1IJ Baseband B with ARB(64MS) and Dig. Mod.
IAMU-B 13 Baseband Main Module
{amu-B13 band Main Module
{amu-B14 Fading Simulator
lamu_B16 Differential 1/Q out -
L]
Software Options (Internal)

| Option Designation Licenses Expiration Date -
Iﬂl‘l.'lU-K4l] Dig. Std. GSMEDGE 2
IHMU-K42 Dig. Std. 3GPP FDD 2
IAMU-K43 Dig. Std. 3GPP Enh. BSMS Test incl. HSDPA 2
Iﬂl‘h‘lU-K44 Dig. Std. GPS 2
IHMU-K45 Dig. Std. 3GPP FDD HSUPA 2
IHMU-K46 Dig. Std. cdma2000 2 LI
L]

WinlQSIM (External Software Options)
| Option Designation Licenses Expiration Date -
lamu-xs Dig. Std. Bluetooth (ext. Software) 2
I.qmu-ns Dig. Std. Tetra (ext. Software) 2
lamU_K351 T-DMB/DAB Waveforms 2
IAMU-KE-'-II] Dig. Std. GSM/EDGE 2
Iﬂl‘l.'IU-K242 Dig. Std. 3GPP FDD 2
!HMU-K243 Dig. Std. 3GPP Enh. BSMS Test incl. HSDPA 2 LI

Note:

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

Loaded Modules
Path
Path Module Version Description il

C:'\Prog.. hardcopy.dll ]

C:\Prog.. ComponentErvironmentServer.exe 2.1.8.0 Componen..

C:\Prog.. RsComponentShell.dll 2.1.8.0 Componen..

iC:\Prog.. RsParameter.dll 2.1.8.0 Componen..

C:\Prog.. RsPrint.dll 2.1.8.0 Componen..
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Install SW-Option... - Setup-System

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

&5 Install SW-Option

Option Key Im

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

Test Point... - Setup-Test

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

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

& Test Point E“E|E|

IState ﬁ

Path I A 'I
Select Test Point | DIAG_BBINS_IIN

Voltage 0.00000

State - Setup System Test  Activates the measurement of the voltage at the selected test point.

Point Remote-control command:

DIAG1:MEAS:POIN? 'DIAG BBINS TIIN'
Response: 0.5 (the voltage at the test point is 0.5
volt)

Path - Setup System Test Selects the path along which the test point is measured. Selection is
Point only possible with two-path instruments.

Remote-control command: -
The path is selected using the suffix under DIAGnostic.
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Select Test Point - Setup

System Test Point

Voltage - Setup System
Test Point

1402.5222.32

Calls the submenu for selecting the test point. The currently selected
Testpoint is shown next to the button.

g Select Test Point |Z||E|rg|
recent data sets
DIAG_BBINS_IIN

DIAG_BBINS_GND -
DIA

DIAG_BBINS_QIN

DIAG_BBINS _AIN_|

DIAG_BBINS_AIN_I_N

DIAG_BBINS_AIN_Q

Select | ik
Manager...

Remote-control commands:

DIAG1:POIN:CAT? (Command lists all test points)
DIAGL:MEAS:POIN? 'DIAG BBINS IIN'

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

Displays the measured voltage measurement at the selected test
point.

Remote-control command:
DIAGL:MEAS:POIN? 'DIAG BBINS IIN'

Response: 0.5
The voltage at the test point is 0.5 volt.
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General Configuration of Instrument - Setup Key

Selftest

A selftest is provided for service purposes. The selftest is a protected test procedure, which can be
accessed if protection level 1 is disabled. The protection dialog is called in the Setup menu (see
Protection - Setup-Protection, on page 4.25).

& Selftest

I Execute Fader Selftest I

Execute Baseband Connection Selftest |

EE&

Execute BBIN & Selftest |
Execute BBIN B Selftest |
External LVDS Test
BROUT A: LVDS Rate | 1|]|]| MHz ~| Tx Test of | BBINA: GetRsBitEmor |
BBOUT B: LVDS Rate | 1|]|]| MHz ~| Tx Test of | BBNB: GetRxBitEmor |

Execute Fader Selftest -
Setup System Selftest

Execute Baseband
Connection Selftest - Setup
System Selftest

Execute BBIN A/B Selftest -
Setup System Selftest

1402.5222.32

Performs a selftest on the fading simulator and the hardware options
of the fading simulator extension.The result (succeeded or failed) is
displayed in the status field next to the Fader Selftest button.

Remote-control command:
TEST:FADer?

Response: Succeeded, Failed

Performs a connection test on each of the internal digital baseband
links. This implies all installed options as baseband inputs,
motherboard, universal coding generators, fading simulators, and
baseband outputs.The result (succeeded or failed) is displayed in the
status field next to the Execute Baseband Connection Selftest
button.

Remote-control command:
TEST:BB:CONNection?

Response: Succeeded, Failed

Performs a selftest on the baseband input hardware options. Several
analog diagnostics points are checked to verify the correct function of
the module.The result (succeeded or failed) is displayed in the status
field next to the Execute BBIN: A/B Selftest button.

Remote-control command:

TEST:BBIN?

Response: Succeeded, Failed
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BBOUT LVDS Rate - Setup
System Selftest

Tx Test - Setup System
Selftest

BBIN Get Rx Bit Error -
Setup System Selftest

1402.5222.32

Sets the interface speed.

The External LVDS Test is used to check the correct data
transmission of the digital baseband outputs (BBOUT) and the correct
data reception of the digital baseband inputs (BBIN).

An external cable connection is needed to perform this test
successfully. An output must be connected to an input with the digital
I/Q cable. Always an input/output pair is tested together. The input and
the output can be on the same instrument, or alternatively on two
different instruments. Given an arbitrary cable connection, the
appropriate Tx test can be activated with different interface speeds
(LVDS rate).

On the connected input, this test sequence is received and can be
compared with the expected test signal.

Remote-control command:
TEST:BBOut : LRATe 90MHZ

Activates the transmission of a known pseudo-random sequence
(On).

Remote-control command:
TEST:BBOut:TTESt:STATe ON | OFF

Performs a bit error rate test of the received test signal. The result
(succeeded or failed is displayed in the status field next to the
BBIN: GET Rx Bit Error button.

Remote-control command:
TEST:BBIN:RBERror?
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Check Front Panel - Setup-Test

The Check Front Panel menu is used to check whether the front panel keys are functioning correctly.
The menu displays all the front panel keys arranged in the same way as on the front panel. The
respective function is executed by pressing the associated key.

g Setup: Check Keys, Please Hit All Front Panel Keys [ZII@[‘S__(I
Preset BB Lev File Diagram Menu
Local BB Olo Recalc. ESC Toggle
Setup
Hardcopy 7 8 9 G/n
Info 4 5 6 M Roll L. | Roll 1. |
Help 1 2 3 kim
0 +/- 1 Up
Insert Backsp. Enter Left | Down Right |
Close
Hide
Rearr.
WinBar
Soft 1 | Soft 2 | Soft 3 | Soft 4 | Soft 5 | Soft 6 | Soft 7 | Soft 8 |
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Global Trigger/Clock/External Inputs - Setup-Environment

The Global Trigger/Clock/External Inputs menu can be opened using the [SETUP] or [MENU | key under
the Environment menu as well as in all clock and trigger menus of the Baseband function block.

This menu is used to determine the physical characteristics of the input connectors for trigger, clock and
control signals.

A common trigger threshold and input impedance is effective for all trigger and control signal inputs
(path A and path B). The settings influence the digital modulations, the generation of waveforms or
multicarrier signals, and all digital standards. Irrespective of this, a common threshold and input
impedance is effective for the serial and parallel data input (path A only). These data sources are
available for digital modulation (Custom Digital Modulation).

& Global Trigger/Clock/External Inputs g|§|@

IThreshnId Data Input (Ser/Par) I 1.000 000 I v 'il

Threshold Trigger/Control Input Imm
Impedance Data Input (Ser/Par) Im
Impedance Trigger/Control Input IWND;,
Baseband Trigger Input Slope IWL,
Instrument Trigger Input Slope Im
Clock Input Slope IWL,

Clock Output (BNC Rear Panel)

Clock Source I Baseband A 'I
Clock Mode I Symbol 'I

Threshold Data Input - Sets the high/low threshold in volts for the serial and parallel data
Setup Environment Global input.

Trigger/Clock/External The serial data is input at the DATA connector on the front of the
Inputs instrument. The parallel data is input via the AUX I/O interface at the

rear of the instrument (DATA pins).

Remote-control command:
SOUR:INP:DATA:THR 1.0

Threshold Trigger/Control Sets the high/low threshold in volts for the trigger and control signal
Input - Setup Environment inputs of the baseband section.

Gl_obal The setting affects the TRIGGER 1 and 2 inputs (BNC connectors at
;I;:Lgugt:rlCIocklExternal the front and rear of the instrument) and the BURST and LEV_ATT

inputs (AUX /O interface at the rear of the instrument).

Remote-control command:
SOUR:INP:TRIG:LEV 1.0
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Impedance Data Input
(Ser/Par)- Setup
Environment Global
Trigger/Clock/External
Inputs

Impedance Trigger/Control
Input - Setup Environment
Global
Trigger/Clock/External
Inputs

Baseband Trigger Input
Slope - Setup Environment
Global
Trigger/Clock/External
Inputs

Instrument Trigger Input
Slope - Setup Environment
Global
Trigger/Clock/External
Inputs

Clock Input Slope - Setup
Environment Global
Trigger/Clock/External
Inputs

1402.5222.32

Selects the input impedance for the serial and parallel data inputs.
50 Ohm/GND should be selected for high clock rates.
The serial data is input at the DATA connector on the front of the

instrument. The parallel data is input via the AUX I/O interface at the
rear of the instrument (DATA pins).

Remote-control command:
SOUR:INP:DATA:IMP G50

Selects the input impedance for the external trigger and control signal
inputs. 50 Ohm/GND should be selected for high clock rates.

The setting affects the TRIGGER 1 and 2 inputs (BNC connectors at
the front and rear of the instrument) and the BURST and LEV_ATT
inputs (AUX I/O interface at the rear of the instrument).

Remote-control command:
SOUR:INP:TRIG:IMP G1K

Selects the polarity of the active slope of an externally applied trigger
signal at the BNC connector TRIGGER 1/2.

Remote-control command:
SOUR:INP:TRIG:BBAN:SLOP POS

Sets the polarity of the active slope of an applied instrument trigger.
This setting affects the INST TRIG input (BNC connector at the rear of
the instrument, instrument trigger for path A) and the INST TRIG B
input of the AUX /O interface at the rear of the instrument, instrument
trigger for path B).

Remote-control command:
SOUR:INP:TRIG:SLOP POS

Sets the polarity of the active slope of an externally applied bit clock
pulse or symbol clock pulse.

This setting affects the CLOCK input (BNC connector at the front of
the instrument). An external clock signal can only be supplied for path
A.

Remote-control command:
CLOC:INP:SLOP POS
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The polarity of the clock output at the rear panel is set and the path selected in the Clock Output (BNC
Rear Panel) section.

Clock Output Source - Indicates the path for which the clock signal at the CLOCK OUT

Setup Environment Global connector is to be output (always path A).

Trigger/Clock/External This setting is only possible for two-path instruments.

Inputs
Remote-control command:

CLOC:0UTP:SOUR?
Response: A

Clock Output Mode - Sets the output of bit or symbol clock pulses at the CLOCK OUT
Global Settings connector at the rear panel.

Remote-control command:
CLOC:0UTP:MODE SYMB

User Marker / AUX I/O - Setup-Environment

The R&S AMU provides four USER interfaces which can be freely assigned a selection of signals and
which can be configured as both inputs and outputs.

The following signals can be applied at the connector:

€ Marker 4 (output path A or B). A broad selection of suitable marker signals is offered in the marker
menus of the Baseband function. In addition, they can be freely configured in the Control List
Editor (Custom Dig Mod) and Slot Marker Editor (GSM/EDGE). The selected markers are
activated when switching on the Baseband function. When using markers defined in a control list
(Marker = CList) the related control list must be loaded in addition (Custom Dig Mod).

¢ CW Mode Out (output path A or B). This signal marks the CW mode in which digital modulation
(Custom Dig Mod) is deactivated and the RF signal is output in unmodulated form. The CW signal
is defined in a control list and activated by loading the control list and setting the Modulation<~ CW
Switching State to On in the More sub menu.
With standards where it is possible to change between various modulation modes, the signal
indicates the active modulation mode (standard GSM: signal high (1) = modulation mode GMSK
and signal low (0) = modulation mode 8PSK EDGE). In this cases, the signal is generated
automatically when the standard is switched on.

€ Trigger (output path A or B). This signal marks the trigger event caused by the selected trigger
signal (internally or externally) of path A or B. The trigger is defined in the respective trigger
submenu of the Baseband block menus.

Additional signals for path B are available in two-path instruments. The corresponding signals for path A

are applied at the pins of the AUX I/O interface and at the BNC connector CLOCK.

€ Clock Out (output path B; bit or symbol clock pulse). This signal corresponds to the clock signal for
digital modulations. The signal is generated automatically when the standard is switched on.

¢ LEV ATT (input/output path B). With active envelope curve control, this signal determines whether
or not the signal level is attenuated. With external envelope curve control, the interface is input,
otherwise output. The envelope curve control is activated in the Power Ramp Control submenu in
the Custom Digital Modulation menu. The internal LEV ATT control signal is defined in a control
list which must be loaded in the main menu.

1402.5222.32 4.20 E-3



R&S AMU 200A

General Configuration of Instrument - Setup Key

€ BURST (input/output path B). This signal corresponds to the control signal for envelope curve
control. With external envelope curve control, the interface is input, otherwise output. The envelope
curve control is activated in the Power Ramp Control submenu in the Custom Digital Modulation
menu. The internal BURST control signal is defined in a control list which must be loaded in the

main menu.

The User Marker - AUX I/O menu can be opened using the key under Environment - User
Marker / AUX 1/O, in the Trigger/Marker submenu or in the Clock submenu of the GSM/EDGE menu
in the Baseband A/B function block.

The signals are assigned to the USER interfaces in the Mapping Configuration section.The pin
assignment of the AUX I/O connector is also displayed. An adapter between the AUX I/O interface and
coaxial BNC connections is available as an accessory (Accessories for R&S SMU-Z5, see data sheet).

& User Marker [ AUX 110

Mapping Configuration

IMap Output Connector User 1 (BNC) To | Marker 4 A jl

AUX I/0 Connector: AMU Rear Panel

S S S S S S S S S S S S S S S S S S S
O (mel_ (il (el ool ] ] ]

50: Not Used 29-38: PARDATA 0-9
49: SYMB CLCK A 28: Not Used
27: Not Used
47:BITCLK A 41: BURSTA 26: Not Used
46: Not Used 1-25: GROUND
45: Not Used
Map Output Connector User 2 (AUX 1/0) To I CW Mode Output A j
Map Output Connector User 3 (AUX 1/0) To I No Signal (Blank) A j
Map Output Connector User 4 (AUX I/0) To | Trigger A j

Polarity

No Signal (Blank) Marker

I Positive j

User Marker AUX 1/O -
Setup Environment
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An illustration of the AUX I/O interface is shown. The pins are color-
coded. The inputs are indicated by a "depressed" pin =1, outputs by
a non-depressed pin Tl

The assignment is shown in tabular form underneath the interface.
The colors indicate the signal type. A distinction is made between
control signals (yellow), marker signals (green), data (orange), freely
selectable signals at the user pins (blue), ground (gray), and unused
pins (black).

If no path letter is specified, a pin is usually assigned to the signals of
path A. Pins with signals from path B are indicated by a "B" to the right
of the signal name.

4.21 E-3



General Configuration of Instrument - Setup Key R&S AMU 200A

Connection Description

1..25-1 Ground

26 - FHOP_CLK Pin reserved for future use.
27 - FHOP_DATA Pin reserved for future use.

28 - BURST_GATE_A Pin reserved for future use.

29 - PARDATAO Parallel data input/output 0...D with 10-bit word width for
digital modulation. If the data source "external parallel" is
selected, these pins are the data inputs. If a different data
source is selected, the data is output here (Custom Digital
Modulation, path A).

38 - PARDATA9

39-USER 3 USER input/output which can be configured for various
purposes. The following signals can be applied to the
connector:

- Marker 4 (output path A or path B)
- CW Mode Out (output path A or path B)
- FHOP_STRB (output path A or B). This signal marks the
trigger for frequency hopping by processing of ARB
sequences.

- Trigger (output path A or path B). This signal marks the
trigger event caused by the selected ftrigger signal
(internally or externally) of path A or B.

Additional signals for path B are available in two-path
instruments. The signals corresponding to path A are
applied at the pins of the AUX I/O interface (Clock Out).

- Clock Out (output Path B; bit or symbol clock pulse). This
signal corresponds to the clock signal for digital
modulations.

- LEV ATT (input/output path B).
- BURST (input/output path B).

40 - USER 4 USER input/output which can be configured for various
purposes (see above).

41 - BURST Signal output/input for controlling the burst ramp, path A.
With external envelope curve control (Custom Digital
Modulation only), the pin is the input for the control signal
BURST_RAMP. With internal envelope curve control, the
control signal BURST_RAMP is output for path A.
With two-path instruments, the signal for path B can be
applied to one of the user interfaces.

42 - MARKER 3A Output for the freely programmable marker signal 3 of path
A. The output is permanently assigned.

43 - MARKER 3 B Output for the freely programmable marker signal 3 of path
B. The output is permanently assigned.

44 - LEV ATT Signal input/output for controlling the level attenuation (path
A only). With external envelope curve control (Custom
Digital Modulation only), the pin is the input for the control
signal LEV_ATT. With internal envelope curve control, the
control signal LEV_ATT is output for path A.
With two-path instruments, the signal for path B can be
applied to one of the user interfaces.

45 - FHOP_STRB Pin reserved for future use.

46 - BURST_GATE_B Pin reserved for future use.

47 - BITCLK Output Bit clock for internal mode (path A only).
With two-path instruments, the signal for path B can be

applied to one of the user interfaces.

48 - USER 2 USER input/output which can be configured for various
purposes (see above).
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Connection Description

49 - SYMBCLK Symbol clock output for internal mode (path A only).
With two-path instruments, the signal for path B can be
applied to one of the user interfaces.

50 - not used Pin is not used.
TX_PARDATA

User Connector Signal - Selects the signal for USER interface 1 (BNC), 2, 3 or 4 (AUX I/O).
AUX 10 Configuration The signals which are available for selection are given above.

Remote-control command:
OUTP:USER2 :SOUR AMAR

GPIB, Ethernet - Setup-Remote

The Remote GPIB and Ethernet ... menu provides access to the GPIB and Ethernet settings. The
Remote GPIB and Ethernet... menu is opened using the [SETUP]| or [MENU]| key under Remote.

& Remote Channel Settings g|§|@
GPIB Settings
[GPIB channel address | 2]

Visa Resource Strings

TCPIP | TCPIP::10.113.10.39::INSTR
Local |
GPIB channel address - Sets the IEC/IEEE bus address of the instrument.

Setup Remote Remote-control command:

SYST:COMM:GPIB:SELF:ADDR 28

Visa Resource String - Indicates the visa resource string. This string is used for remote
Setup Remote control of the instrument.

Remote-control command:
SYST:COMM:NET :RES?

Response: TCPIP::127.0.0.1::INSTR

Local - Remote Channel Switches the instrument to operate in local control mode.

Settings Switching from remote to local control mode can be also done with

one of the following actions:

— manually with the key on the front panel

— with the interface command &GTL via the remote-control interface
— with the key combination CTRL + Q

Remote-control command: n.a.
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LXI Status - Setup-Remote

The LXI - LAN eXtensions for Instruments - Status... menu displays the settings and status of the
LAN and allows to reset the LAN connection.

For more information about LXI, see chapter 5, section "LX/ - LAN eXtensions for Instruments".

5 X - LAN eXtensions for Instruments - Status B|§|E|

LXT

Hostname | mut600h9e

LAN Status: o

MAC Address I 0014 22 26 7B 1D

IP Address |

010.113.010.163

LAN Reset

LAN Status The LED indicates the LXI status.

Remote-control command:n.a.
green normal operation
green (flashing) device identification

red LAN fault

LAN Reset Initiates the network configuration reset mechanism for the instrument
and resets the hostname, MAC address, and IP address.
According to the LXI standard, an LAN Reset must place the following

network settings to a default state:

Parameter Value

TCP/IP Mode DHCP + Auto IP Address
Dynamic DNS Enabled

ICMP Ping Enabled

LxiWebIfc

Password for LAN configuration

The LAN Reset for the R&S Signal Generator also resets the following

1402.5222.32

parameters:
Parameter Value
Hostname <Instrument-specific host
name>
Description Vector Signal Generator
Negotiation Auto Detect
VXI-11 Discovery Enabled
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The LAN settings are configured using the instrument's LXI Browser
Interface described in chapter 5, section "LXI - LAN eXtensions for
Instruments”.

To open the Instrument Home Page (welcome page), type the
instrument's computer name (host name) or IP address in the address
field of the browser on your PC, e.g. http://10.113.10.163.

Note:
Do not add the missing zeros in the IP address, while opening the
Instrument Home Page.

Remote-control command: n.a.

Protection - Setup-Protection

The Protection menu provides access to the unlocking of protected service functions (authorized
personnel of R&S Service Departments only). To unlock the lock-out, the correct password has to be
entered. After the instrument has been switched on, the lock-out 2 to 5 is automatically activated.

Protection Level 1 can be activated to lock-out internal adjustment. The password is 123456.

& Protection

Frotection Level 1 on IPasswurd I
On Password | e
On Password | e
On Password | e
On Password | e

<l

Protection Level 2

<l

Protection Level 3

<l

Protection Level 4

<l

Protection Level 5

Remote-control command:
SYST:PROT1:STAT ON
SYST:PROT1:STAT OFF, 123456
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Security - Setup -Environment

The Security... menu provides access to the passwords and mass storage security settings. It is
opened using the [SETUP] or [MENU| key under Environment.

The menu is divided into the password sections and the security settings section. In the password
section, the passwords for securing a controlled access to the instrument are defined and changed. In
the security section, the remote interfaces are enabled and disabled.

A change of passwords for the operating system and security password requires the entry of the old
and new password and the conformation of the new password. All settings are only accepted after the
Accept button is pressed.

B Security

Change Security Password
IOId Password I I

New Password |

Confirm Password I

Change Password |

Security Settings

USB Device IEnahIe 'I
Lan Connections IEnahIe vl

Security Password I

Accept |
Old Password - Setup Enters the currently used password. The default password is "root".
Remote-control commands: n.a.
New Password - Setup Enters the new password.

Remote-control commands: n.a.

Confirm Password - Setup Enters the new password for conformation.

The new password is only valid after the Change Password button is
pressed.

Remote-control commands: n.a.

Change Password - Setup  Changes the password accordingly.

Remote-control command: n.a.
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USB Device - Setup Enables/disables the USB interfaces. Any device connected to the
USB interface is not recognized by the instrument when the interface
is disabled.

The setting requires the entry of the security password and is only
accepted after the Accept button is pressed.

Remote-control commands: n.a.

LAN Connection - Setup Enables/disables the LAN interfaces. Any device connected to the
LAN interface is not recognized by the instrument when the interface
is disabled.

The setting requires the entry of the security password and is only
accepted after the Accept button is pressed.

Remote-control commands: n.a.

Security Password - Setup Enters the security password that is required to enable or disable the
LAN or USB interface. Default is '123456'.

All settings are only accepted after the Accept button is pressed.
Remote-control commands: n.a.

Accept - Setup Accepts a new entry or selection and changes the settings
accordingly.

Remote-control command: n.a.

Save/Recall... - Setup-Settings

The Save/Recall submenu can also be called up with the key and is therefore described in the
section on this key (see section "Storing and Loading Instrument Data - File Key", page 4.31).

Factory Preset - Setup-Setting

The Factory Preset submenu allows to activate the factory state of the instruments. After pressing the
Execute button, all instrument functions are reset. This includes also the parameters, that are
unchanged when executing a regular Preset with the key, e.g. IEC/IEEE bus address.
However, password settings and all settings protected by these password are not changed, e.g.
disabled USB connections, LAN settings and reference oscillator setting.

Remote-control command:
SYST:FPR

Help Menu

The Help menu offers comprehensive online help for the R&S AMU. A desired topic can be selected via
the table of contents (select Manual) or the index (select Index).

For context-sensitive information about a marked parameter, press the key. For a description of
the Help menu, refer to the section covering to the key (see section "Help System - Help Key",
on page 4.29)
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Switching to Manual Operation - Local Key

In remote control mode a status message appears in the display header. The rest of the display remains
unchanged and shows the current instrument status, i.e. the status which exists under the remote
control settings. The instrument can be operated (e.g. menus can be opened). However, it is not
possible to enter or change values.

Analog I/Q Out A bl PEP A | 1.000 mv Level A I_

Analog I/Q Out B o PEP B | 1.000 mv Level B |_
|

Marker 1: On g '_‘] LEi
20n -
3 onl| State on | —
4: 0N
Baseband A Set to Default | SaveRecall... |
config... 1 Data Source
¥ On 7| pata Source I PRBS J
MSK [
PRBS Type | PRBS 9 |

The status message additionally indicates whether the key is disabled or enabled (see also
chapter 5, section "Switch-Over to Remote Control").

If the REMOTE status message is shown, the key switches the instrument from remote control
to manual operation. The current command must be fully processed before the mode is switched,
otherwise the instrument switches immediately back to remote control.

If the REM-LLO status message is displayed, the instrument can be switched from remote control to
manual operation by means of remote control only (e.g. with the Visual Basic command CALI, IBLOC
(generator%)); the key is disabled. The key is disabled by remote control with the command
LLO.

The status LOC-LLO indicates that the instrument has been switched from remote control to manual
operation. With the next activating of the remote control mode, the instrument cannot be switched to
manual operation by the operator. The status information changes to REM LLO. The instrument can be
switched to manual operation by means of remote control only (e.g. with the Visual Basic command
CALL IBLOC (generator%)).

When switching from remote to manual operation, the display update suppression function, if active (
[SETUP]- GUI Update is Off), is automatically deactivated ([SETUP]- GUI Update is On).

Generating a Hardcopy of Display - Hcopy Key

The key is without function for the R&S AMU.

Messages - Info Key

The key opens a window containing a detailed description of every message displayed in the info
bar, see chapter 3, section "Info and Status Bar" and chapter 9, section "Error Messages”.
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Help System - Help Key

The key opens a browser window containing a context-sensitive description of the highlighted
parameter.

& Help - Burst Editor - GSM/EDGE =3

Previous Mext -

- Burst Type - GSM;ED(;J
- Save-Recall Slots - G
- Lgery- GEMEDGE
- Blot Level - GSMIEDGE
- Slot Attenuation - GSM
- Multisiot Configuration
- Murmber of Slots- G,
—Extended Tail Bits - GSY| At the top of the menu the structure of the current burst type far the selected slot is displayed
- Tail Bits - GESMEDGE || (in this example Normal (Half Rate)). Individual fields of the burst are colour-coded:

- Data for Data Field of 5

Burst Editor - GSM/EDGE

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

- Jse Stealing Flag - GY | Field | Colour
- Stealing Flag - GEMIEL - - - -
Training Sequence TS | Data, Fixed, Mixed, Stealing |Wh|te
-1 Jger TEC - GEMIEDGE |Training Sequences: TSC, ETSC, SYNC | yellow
~BrtTraining Seq ET5C | Tail, extended Tail | green
- Lger ETSC - GEMED

- Training Sequence Sy | Guard, extended Guard | blue

- Jger Byne - GEMEDG
- Fixed - GSMIEDGE

- Fived Pattern - GSME
- Mied - GSWMIEDGE

|

Foom out

Scroll | Scroll

Right | Foom in

The context-sensitive page which is opened with the key is part of a comprehensive help system.
It is possible to move from this context-sensitive page to any page of the help system. The following
navigation aids are available:
€ Internal links in the text
They open pages which are directly linked to the described function. In this way it is possible, for
example, to call up the description of the GPIB command for any particular function.
€ Previous/Next links
The Previous/Next links allow scroll through the help pages. The sequence of the described
functions corresponds to their position in the menus.
¢ Back softkey
The Back softkey calls up the page last viewed.
¢ Contents in the navigation panel
The contents list is used to open the individual help pages. It has a hierarchical structure. The
highlighted line indicates where the currently displayed page is within the contents list.
€ Index in the navigation panel
The index is used to call up all pages which contain the selected entry. The index has an
alphabetical structure and also contains all GPIB commands.
€ Text search softkey
The text search allows you to look for freely selectable terms in all help pages. A list of the pages
containing the entered term is displayed as the search result. The search can be limited to words in
the page title to increase the number of hits.
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The softkeys are used to determine the entry focus for front panel operation, to select the content of the
navigation window and to change the font size. To determine the entry focus for front panel operation
the Cursors UP/Down are used. The links are highlighted in blue, and can be selected and called up
using the rotary knob.

Index / Tree - Help Switches the navigation window display between the contents tree
and index entries. The input focus must be in the left-hand navigation
window.

Remote-control command: -

Contents tree: The contents tree is the contents list of the help
system. The cursor always highlights the entry
which is currently being displayed in the right-hand
help window. The associated page can be opened
by selecting an entry.

)| Digital Standard GSM/EDGE |
i Digital Standard GSM/ED
=) GSM/EDGE menu
| -\ Digital Standard GSM/

te: - GSM/EDGE

i~ Set to Default - GEM/
i Mode - GSM/EDGE

i Save/Recal Frams - (
i Modulation - GSM/ED

Index: The index contains an alphabetical list of all terms
which refer to functions of the instrument. For
example, it contains all parameter names and all
GPIB commands. The associated help page can
be opened by selecting an entry.

GaoTo - Digital Maodulation

GFIB

Graphical display of output signal
Graphical Display of Signal Charac!
Graphics block

Graphics Sample Rate - Graphics £
Graphics Settings Menu

G5 Mode

GSM/EDGE - Digital Standard

Find - Help Opens the search panel. The content of the titles only or the complete
help text can be searched for the entered term.

Text: Words

[GPs

Chap.| Topic -

Adjust Total Power ...
gps Almanac For GPS ...
aps  Arm - GPS
aps  Chip Clock Multiplie...

Remote-control command: -
Scroll Left / Scroll Right - Shifts the indicated area of the navigation window.

Help Remote-control command: -

Zoom in/ Zoom out - Help Increases and reduces the font size of the help text.

Remote-control command: -
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Storing and Loading Instrument Data - File Key

The R&S AMU allows complete instrument settings to be stored in files on the hard disk. Defined and
complex instrument settings can then be reproduced at any time by loading this data. If required, these
settings can be loaded to various signal generators.

The key opens the menu used to store and load instrument settings in a file. The data can be
stored on the hard disk in a data directory. Additionally there are three intermediate memories in which
the current instrument setting can be stored and then called up again by pressing a key. This makes it
possible to switch quickly between defined instrument settings.

All settings which differ from the preset plus the configuration data for the operating elements (e.g.
window positions) are stored. When loaded, these referenced settings are implemented and all non-
referenced parameters are set to the associated preset value. As a result the files remain relatively
small since they only contain the relevant information. Furthermore, this also allows instrument settings
to be transferred easily between different signal generators since once again only the settings which
differ from the preset values have to be adjusted.

If a data list, e.g. a list of frame or channel configurations is used for a digital standard, a reference to
this list is stored too. The list is loaded when the associated instrument setting is loaded. If the list has
been deleted in the meantime (or it is not available on a different instrument), an error message
appears if an attempt is made to access this list after the instrument setting has been loaded. The
associated setting or operating mode is only started after the user has selected an existing list. If the list
has been overwritten in the meantime, the new entries will be used.

Note:
Lists are stored and loaded in the corresponding menus. For example, the GSM frame definitions
are created and stored in the GSM menu.

When loading an instrument setting, it is possible to select whether the current frequency and level
setting is to be retained or whether the stored settings are to be activated. It is possible to delete stored
instrument settings. A file can be copied by loading it with "Recall" and then storing it under a new
name.

Settings can be transferred easily between instruments with different equipment options and/or firmware
versions because only the settings which differ from the preset values are affected. When settings are
loaded, only those which are possible on the instrument are implemented. Error messages indicate the
settings which cannot be implemented.

The stored file is transferred from one instrument to another using the memory stick or by means of a
network drive.

General file management functions such as copying and moving data are available in the File Manager
submenu.
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File Menu

The settings available in the File menu depend on the operation selected under Select Operation.

=X
Select Operation Save ~

Select Operation - File Selects the file function.

Save... Calls the menu for storing the current instrument
setting.

Recall... Calls the menu for calling up a stored instrument
setting.

Storing Instrument Settings - File

If Save is selected under Select Operation, the File menu provides options for storing the current
instrument setting in a file.

FEX
Select Operation I Save 'I
recent data sets

c:lamu_lists/settingsipreset3

c:famu_lists/settings

= - preset1
= amu_lists
- 3pp preset3
- control
- data
- dm
- ops
- gsm
- waveforms
- wimax -
File Name:
|1-reset4| I
Save Save Save Sawve File
Immediate1 Immediate2 Immediate3 Manager...
Recent data sets - File Displays the files last used. The entire path is shown in plain text (e.g.

c:/amu_lists/settings/preset3).

Remote-control command: n.a.
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Directory - File Selects the directory in which the file is to be stored.
The window opposite lists all settings files in this directory.
A new directory can be created in the File Manager (File Manager
button).

Remote-control command:
MMEM:CDIR "D:\user"
(The path can also be entered when the file is stored.)

File List - File Displays the files which are in the selected directory.
If a file is highlighted, it is overwritten when the file is stored.

Remote-control command:
MMEM: CAT?

File Name - File Enter the file name of the file without file extension. This file is then
created.

Remote-control command: n.a.
(The file name is entered when the file is stored.)

Save - File Stores the current instrument settings under the specified path.

Remote-control command:
*SAV 4
MMEM:STOR:STAT 4, 'D:\test.savrcl'

Save Immediate x- File Stores the current instrument setting in one of the three intermediate
memories.

These instrument settings are retained until a different instrument
setting is stored in the intermediate memory. When the instrument is
switched off, the contents of the intermediate memories are retained.

Remote-control command:
*SAV 1

File Management- File Calls the File Management menu.

Directories can be created and files managed in this menu (see the
section "File Manager - File" on page 4.35.

Remote-control command: -
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Loading Instrument Settings - File

If Recall is selected under Select Operation, the File menu provides options for loading complete
instrument settings. Here it is possible to select whether the current or stored frequency and level
settings are to be used.

o
Select Operation I Recall 'l

recent data sets

c:famu_lists/settings

E- ¢ ;l
B- amu_lists preset2
- 3gpp preset3
(- control =
- data
- dm
- gps
- gsm
- waveforms
[#- wimax
& wilan d|
o |  Recall 1|  Recall Recall . File |

Displays the files last used. The entire path is shown.
If the desired file is in the list, it can be selected in this window.

Recent data sets - File
Remote-control command: n.a.

Enter the directory in which the file with the instrument setting to be
loaded is located.
The Selected file window lists all the files in this directory.

Remote-control command:
MMEM:CDIR "D:\user"

Directory - File

File List - File Selects the file with the desired instrument configuration.

Remote-control command:
MMEM: CAT?

Recall - File Load the selected configuration.
If an instrument setting in which a sweep was activated is stored, the
sweep is started when the recall command is called.
If an instrument setting which accesses lists is stored, this list is also
loaded.
If the list has been deleted in the meantime, an error message
appears when the instrument setting is loaded. If the list has been
overwritten in the meantime, the new entries will be used.
Remote-control command:

MMEM:LOAD:STAT 4, 'D:\test.savrcl'
*RCL 4
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Recall Intermediate x- File

File Manager - File

Loads the selected configuration from one of the three intermediate
memories.

If an instrument setting in which a sweep was activated is stored, the
sweep is started when the recall command is called.

If an instrument setting which accesses lists is stored, this list is also
loaded.

If the list has been deleted in the meantime, an error message
appears when the instrument setting is loaded. If the list has been
overwritten in the meantime, the new entries will be used.

A message appears if no instrument configuration is stored in this
memory.

Remote-control command:
*RCL 1

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).

DER

& File Manager
File Type

| Al Files (4 k|

c:famu_listsidm

= ¢

= amu_lists
- 3gpp
t- control

H- gsm

H- settings

H- waveforms
H- wWimax

+- wilan

b
[E
[
[
[..
[
[E
£
[

B

amu_c1iemp

Cut Copy

Create New

Paste
Directory

Rename Delete

-
|

File Type - File Manager
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Selects the file types to be indicated. If a file type with a specific file
extension (e.g. Control List (*.dm_iqc)) is selected only files with this
extension are indicated in the selected directory.

Remote-control command: n.a.
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Selects the directory in which the file to be deleted or copied is
located. The window to the right lists all files in this directory. The file
to be deleted or copied can be highlighted. The path is indicated
above the directory window.

Directory - File Manager

Remote-control command:
MMEM:CDIR "D:\user"

File Name - File Selects the file.

Management Remote-control command: n.a.

Cuts the selected file. It can be pasted into a different directory using
the Paste button.

Cut - File Management

Remote-control command:
MMEM:DEL 'E:\test.savercl'

Copies the selected file. It can be pasted into a different or the same
directory using the Paste button. When pasting the file into the same
directory file name "Copy of <filename>" is given automatically. When
pasting the file into a different directory, the original filename is kept.

Copy - File Management

Remote-control command:
MMEM:COPY "D:\user\setl.wv","D:\user\set2.wv"

Paste - File Management Pastes the file that has been copied or cut before.

Remote-control command: n.a.

Renames the selected file or directory. The new name can be entered
in the New Filename window.

Rename - File Management

Remote-control command:
MMEM:MOVE "test02.dm igd","set2.dm iqgd"

Deletes the selected file. Before the file is deleted, a message
appears prompting the user to confirm deletion of the file.

Delete - File Management

Remote-control command:
MMEM:DEL 'E:\test.savercl'

Create New Directory - File Creates a new directory. The name of the new directory can be
Management entered in the New Directory window.
The directory is created as a subdirectory in the selected level.

Remote-control command:
MMEM:MDIR 'D:\user\test'

Note:
When the subdirectory is entered, it is possible to enter an
absolute path name (e.g. "D: \USER\MEAS") or the path relative to
the current directory (e.g. ". . \MEAS").
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Graphical Display - Graphics

Graphical Display of Signal Characteristics

The R&S AMU can be used to graphically display the generated baseband signal. A selection of
different signal displays assists the user in assessing and checking the increasingly complex modulation
signals.

Most graphical displays are possible both for internally generated and externally applied baseband
signals.

Graphics

config...

The Graphics function block is available for instruments with the option R&S AMU-B13 (Baseband Main
Module) and one of the options R&S AMU-B9/B10/B11 (UniCod + ARB), R&S AMU-B17 (Baseband
input) or R&S AMU-B62 (Noise Generator).

It is the baseband signal actually generated that is recorded and displayed, and not a signal calculated
on the basis of the set parameters.

This graphical display allows the user to quickly view and check the current signal characteristics and
also gives an overview of the changes in the signal over time. The signal quality can be permanently
monitored. The results of parameter changes on the signal, such as a change in modulation mode, or
the effects of certain configurations, e.g. the activation of several base stations in the case of (W)CDMA
signals, can be analyzed directly in the display. Freezing the signal and then zooming permits a detailed
evaluation of any signal segment. The definition and display of one or more reference curves makes it
possible to compare various signals (i.e. by comparing the CCDF (Complementary Cumulative
Distribution Function) with different channelization codes, or the spectra if different filter parameters are
selected).

An externally applied signal can be checked with respect to the anticipated signal characteristics.

The displayed signal segment can be influenced by selecting the trigger that defines the time for
recording to start. With automatic triggering, the signal is tapped at the point in the signal path that is
best for the respective display. The displayed signal segment is selected internally depending on the
signal such that the signal characteristics of interest (e.g. the useful signal) are displayed. This selection
is appropriate for a representative display of the complete signal.

In addition, a user-definable trigger is available with which the displayed signal segment can be limited.
The time resolution can be set either automatically or manually, whereby for manual setting the
bandwidth for which the trace is to be displayed is selected. The transient recorders used for signal
recording have a variable recording depth which is specified under the respective display.

In addition to the large graphics window, the display can also be shown in a small window ("smart
graphics"). This window is fitted into the block diagram as a block, and can be used for basic checking
purposes (e.g. whether the signal is still being generated).
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b

In the case of two-path instruments, the baseband signals of both paths can be displayed
simultaneously.

Graphics Settings Menu

The Graphics Settings menu for selecting the graphical display of the output signal is opened either in
the Graphics function block or in the menu with the same name which is opened using the key.
The signal display can be selected and activated in the menu.

With two-path instruments, the settings for the two paths can be entered separately. The signals can be
displayed simultaneously in two separate windows.

The signal display can be selected and activated in the menu.

& Graphics Settings E|E|E . i .
With two-path instruments, the settings for the two paths can be
ra — . .
p— o entered separately. The signals can be displayed
simultaneously in two separate windows.
Smart Graphics [~ on
Mode [va =
Trigger Source I Software j
Sample Rate Mode IAuto j
Sample rate I 100.0| 1 J —
Path B
State off |
| Smart Granhics [~ On ﬂ_

Activates the selected graphical display.

After activation, the diagram selected with Mode is displayed in the
block diagram.

At the bottom of each graphics window there are several buttons for
freezing and zooming the display and for activating a reference curve
(see the following section "Softkey Bar of Graphics Window", page
4.41).

Status - Graphics Settings

Remote-control command: n.a.
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Graphical Display of Signal Characteristics

Smart Graphics - Graphics
Settings

Mode - Graphics Settings

Trigger Source - Graphics
Settings

1402.5222.32

Activates the "smart graphics".

The graphic is displayed in a small window which is roughly the size of
a block. These windows are displayed permanently in the block
diagram until they are deactivated, and allow basic checking of the
signal. They do not contain any buttons.

/

I

Remote-control command: n.a.

Selects the graphical signal display. The display is not shown until it
has been activated with Status On.

The individual signal displays are described in the section "Signal
Displays - Graphics" on page 4.44.

Remote-control command: n.a.

Defines the trigger for the starting time of the graphic recording.

Remote-control command: n.a.

Recording of signals is started automatically in
specified intervals.

This asynchronous method is appropriate when a
representative display of the complete signal is
desired, as recording starts in a random time
reference to the signal.

Software

Marker 1 The starting point for recording signals is
determined by marker 1 in the menu of the active
standard.

This synchronous method is appropriate when
specific signal segments are to be shown in
greater detail. With periodic signals, a static image
is obtained by selecting a period length of marker 1
that is equal to the signal period.

The displayed signal segment can be shifted as
needed by entering a marker delay in the
Trigger/Marker menu of the active standard.
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Scrambling Code -
Graphics Settings

(only if Code Domain (3GPP
FDD DL) is selected)

Sample Rate Mode -
Graphics Settings

Graphics Sample Rate -
Graphics Settings

1402.5222.32

Sets the scrambling code if the Code Domain display is selected.
Since it is possible to select a different scrambling code in the menu
for each of the 4 base stations and it is also possible to display an
external signal, the scrambling code for which the display is to be
generated must be explicitly specified here.

Remote-control command: n.a.

Sets how the time resolution of the signal is determined. Maximum
resolution corresponds to a display covering the entire signal
bandwidth. The higher the resolution is, the shorter the length of the
displayed signal segment will be for the specified recording depth.

Auto The resolution is set to an optimum value on the
basis of the signal and display type.

Remote-control command: n.a.

Full Bandwidth 'he resolution is set such that the display covers
the entire signal bandwidth.

Remote-control command: n.a.

Under Graphics Sample Rate, the user can
determine the resolution by setting the signal
bandwidth for which the display is to be generated.

User

Remote-control command: n.a.

With Auto and Full Bandwidth:

Displays the signal bandwidth for which the display is to be generated.
With User:

Selects the signal bandwidth for which the display is to be generated.
The setting range moves between the minimum and maximum
bandwidth which is possible for the selected display. The selection is
made graphically by moving the pointer.

Remote-control command: n.a.
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Softkey Bar of Graphics Window

At the bottom of each graphics window there are buttons for freezing and zooming the display and for
defining and activating a reference curve.

Zoom . Show Copy
I| | T
Run am | ime | ref | {0 ref |

Freezes the current display.

Run Clicking on the button again reactivates the normal, permanently
updated display.
Freezing the display allows it to be analyzed more easily. Zooming the
display at the same time permits detailed evaluation of any signal
segment.
Remote-control command: n.a.

Zoom in The mouse can be used to freely select any section to be zoomed.

(only possible with mouse) This section is selected by pressing the left-hand mouse key and
dragging a rectangular marquee. In this way a display can be zoomed
in several steps. The zoom is cancelled by clicking on the Zoom Out
button.

Remote-control command: n.a.

Zoom out Cancels the zoom.

Remote-control command: n.a.
Time Switches to seconds for time representation on the X axis of the I/Q

(only 1/Q mode) diagram.

Remote-control command: n.a.
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Show ref Displays the reference curve(s). All defined reference curves are
displayed simultaneously (see the description of the Copy to ref
button).

The reference curves are displayed together with the current signal.
They allow visual comparison of two or more signals with different
settings, e.g. with different filters.

Power{ dB

-5 -4b -3M -2M 1M i} 1 20 3 dhd Al
(f-fc) I Hz

Clicking on the button again hides the reference curves.

The reference curves must be defined beforehand using the Copy to
Ref button.

Remote-control command: n.a.
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Copy to ref

1402.5222.32

Defines the current curve as the reference curve.

A window opens in which the curve can be given a comment and a
color.

First of all the desired color is highlighted in the top window. If this
color has already been assigned to a reference curve, this curve is
overwritten. The command is entered in the bottom Comment section.
This comment then appears next to the highlighted color.

Up to 5 reference curves can be defined and displayed simultaneously
in different colors together with the current signal.

& Reference Curves D|§|@|

<empty>
<empty>
<empty>
<empty=

Edit the comment:

Delete | Assign

Each reference curve is available until it is deleted.
Remote-control command: n.a.

Display area The comments entered for the defined reference
curve are shown in the display area next the
assigned color. A maximum of five colors (and
reference curves) are available. If no reference
curve is assigned to a particular color, the
comment <empty> is displayed.

Remote-control command: n.a.
Comment Enters a comment for the current curve which is to
be defined as the reference curve. This comment

then appears next to the highlighted color in the
display area.

Remote-control command: n.a.
Delete Deletes the curve highlighted in the display area.
Curves which are no longer required can be

deleted to reduce the number of reference curves
displayed simultaneously.

Remote-control command: n.a.

Assign Defines the current curve as the reference curve.
The new reference curve is shown together with
the entered comment next to the selected color in
the display area.

Remote-control command: n.a.
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Signal Displays - Graphics

All signal displays which are used for analyzing a baseband signal can be selected. A number of signal
displays are available only if the corresponding signal is generated, e.g. Code Domain is available only
for (W)CDMA signals.

I/Q Diagram - Graphics

The 1/Q diagram displays the inphase component (i[t]) and quadrature component (q[t]) of the 1/Q signal
over time.

The diagram is displayed in a window with two separate coordinate systems. The coordinate systems
have identical X and Y axes. The time (in number of symbols, chips or samples depending on the
signal) is plotted on the X axes, and the amplitude scaled to the peak envelope power (PEP) is plotted
on the Y axes (minimum scaled amplitude = -1; maximum scaled amplitude = +1). The recording depth
is TkSamples.

This signal is picked off at the output of the baseband main module (Impairment function block). Fading
and impairment of the signal as defined by the user and the addition of noise is contained in the
displayed signal. Also, an added external (Baseband Input) or internal signal (from the second path) is
included.

A A it), gft) -

Inphase i(t)

'
=
ih

Quadrat. q(t)

i

t/ Tsymbol

out ref toref

Zoom | Show | Copy |

Time |
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Vector Diagram - Graphics

The Q component is displayed over the | component in the vector diagram. Each point is determined by
a vector. The amplitudes of the signal components scaled to the peak envelope power (PEP) are plotted
on the X and Y axis (minimum scaled amplitude = -1; maximum scaled amplitude = +1).

This display shows the curves between the various states of modulation mapping. The recording depth
is TkSamples.

This signal is picked off at the output of the baseband main module (Impairment function block). Fading
and impairment of the signal as defined by the user and the addition of noise is contained in the
displayed signal. Also, an added external (Baseband Input) or internal signal (from the second path) is
included.

A_A: Vector, Diagram |

quadrature q(t)

-08-06 -04 -0.2 0 02 04 06 0.8
inphase i(t)

Zoom Show Copy
out ref toref
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Constellation Diagram - Graphics

In the constellation diagram, the Q component is also displayed over the | component. However, only
the values at the constellation points (signal value at the ideal scanning instant of the symbol) are
displayed, i.e. for each symbol only 1 value in the form of a circle is shown for the | and Q component.
The amplitudes of the signal components scaled to the peak envelope power (PEP) are plotted on the X
and Y axis (minimum scaled amplitude = -1; maximum scaled amplitude = +1). The recording depth is
2kSamples.

This signal is picked off at the output of the unicoder (Baseband function block) upstream of baseband
filtering. Fading and impairment of the signal as defined by the user and the addition of noise is not
effective in this signal because signal impairment and noise addition occur further down the signal path.
Also, an added external (Baseband Input) or internal signal (from the second path) is not included.

This display shows the various states of modulation mapping which occur in the signal. The example
shows the constellation diagram of a QPSK modulation signal.

& A: Constellation Diagram

quadrature q(t)

-07s -05 -029 0 0259 05 075 1
inphase i(t)

Zoom out ‘ Show ref ‘ Copy to ref
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Eye Diagram - Graphics

The eye diagram displays synchronized and superimposed sections of either the inphase or quadrature
components of the signal.

The display width (eye length) is set at 2 symbols; several hundred curve segments are superimposed.
The time (in the range -/+ 1 symbol) is plotted on the X axis, and the amplitude scaled to the peak
envelope power (PEP) is plotted on the Y axis (minimum scaled amplitude = -1; maximum scaled
amplitude = +1). The beginning of recording is synchronous to the symbol and chip clock pulse. The
recording depth is 2kSamples.

This signal is picked off at the output of the unicoder (Baseband function block) downstream of
baseband filtering. Fading and impairment of the signal as defined by the user and the addition of noise
is not effective in this signal because signal impairment and noise addition occur further down the signal
path. Also, an added external (Baseband Input) or internal signal (from the second path) is not included.
The exactness of the superimpositions and therefore the size of the eye gaps depend on the used filter.

T

A A: Eye Diagram -

f

quadrature q(t)

T
Aussassasse

\

i t*Q*m*n*»rrmrm
. 6 bo ,m,v;u‘kfo“
QOO

t/ Tsymbol

ref toref |

1402.5222.32 4.47 E-3



Signal Displays - Graphics R&S AMU 200A

CCDF Display - Graphics

The Complementary Cumulative Distribution Function shows the probability with which the output signal
will exceed the average power.

The level over the average power is plotted from 0 to 20 dB on the X axis; the average power (rms)
corresponds to the origin. The probability of exceeding the average power is plotted between 0.0001%
and 100% on the Y axis. The recording depth is 8kSamples.

This signal is picked off at the output of the baseband main module (Impairment function block). Fading
and impairment of the signal as defined by the user and the addition of noise is not effective in this
signal because signal impairment and noise addition occur further down the signal path. Also, an added
external (Baseband Input) or internal signal (from the second path) is not included.

The point at which the CCDF curve intersects the X axis gives the crest factor of the signal.

A A: CCDF, Complementary Cumulative Distribution / @|§|

Probability { %

25 g 75 10 124 15 174 20
(peak power [ avg. power) | dB

Zoom Show Copy
out ref toref
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Power Spectrum - Graphics

With the spectrum display, the signal spectrum is calculated from the 1/Q signal by means of Fast
Fourier Transform (FFT).

The power density over frequency is displayed. The power density is plotted on the Y axis, and the
frequency is plotted symmetrically on the X axis (-sampling rate/2 to +sampling rate/2). FFT Points
indicates the number of 1/Q value pairs which are used for calculating a (part-)FFT. AVG indicates the
number of subspectra used for averaging. The recording depth is 8kSamples.

This signal is picked off at the output of the baseband main module (Impairment function block). Fading
and impairment of the signal as defined by the user and the addition of noise is contained in the
displayed signal. Also, an added external (Baseband Input) or internal signal (from the second path) is
not included.

The spectrum display of the output signal is particularly suitable for checking multicarrier signals.

A A: Power Spectrum (FFT points = 2048, AVG = 4) - =3

Power [ dB

-50 =10 0 10

(f-fc) | MHz

Zoom Show Copy
out ref toref

20 30 40 a0

-40

=30 -20
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Bit and Block Error Rate Measurements - BERT Block

Introduction - Bit and Block Error Rate Measurements

The R&S AMU contains an integrated bit error rate tester which makes it possible to evaluate a signal
demodulated and decoded by a DUT by measuring the bit error rate. A known PRBS-modulated data
sequence (PRBS = pseudo random binary sequence) is sent to the DUT. The PRBS data sequence is
decoded by the DUT and sent to the R&S AMU in the form of clock and data signals.

The bit error rate tester of the R&S AMU synchronizes to the known PRBS sequence and counts the bit
errors. The quotient obtained by dividing the number of error bits by the total number of bits is the BER.
In addition, a block error rate measurement can be used to verify CRC checksums. The ratio of errored
blocks to total blocks yields the block error rate.

The settings are shown in the block diagram in the BERT function block and in the menu of the same
name that is accessed via the key.

The equipment layout for the basic unit (option R&S AMU-B9/B10/B11) includes the option K80 (Bit
Error Rate Tester).

BERT

config... |

v On
BERT
(P

BERT

The BERT interface is located on the rear panel. Besides the data and clock input, it provides other
inputs with which the user data containing the PRBS sequence can be masked. The interface
description can be found in chapter 8, section "BERT Interface".
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Test setup

The following figure shows the test setup for the bit/block error rate measurement. The data used to
drive the DUT can be generated by the R&S AMU or an user-defined external source. The R&S AMU
can generate any externally computed modulation signals that were created using e.g. WinlQSIM
software (see section "Arbitrary Waveform Generator").

A known PRBS sequence must be used for the bit error rate measurement.

(PRBS) Data

(RF /1/Q)
R&S Baseband
Signal Generator
BERT
Interface ‘
T i Data Enable |
[ Restart ‘
Clock
Demodulated Data
Fig. 4-1 Test setup for bit or block error rate measurement. The DUT is driven using a known data

sequence. It demodulates the data and sends it together with a clock signal to the R&S
AMU. The Data Enable signal marks the user data of the signal. The restart signal for
restarting the PRBS calculation is only important for the bit error rate measurement.

PRBS data - bit error rate measurement

To be able to detect faulty bits by a BER measurement, the data generation polynomial must be known.
PRBS sequences are therefore used as the method for computing the data (see section "Internal
PRBS-Data and Data Pattern"). These quasi-random bit sequences are repeated periodically,
depending on the polynomial selected. A randomly selected initial status yields exactly one subsequent
status. The initial status and therefore the subsequent status occur only once in the whole sequence.
Hence an advantage of the PRBS data is that the bit error detector must know only the polynomial but
not the entire sequence. At the start of a measurement, the feedback shift register is filled once with the
applied data sequence (which corresponds to the synchronization time) and is subsequently switched
from "fill" to "feedback”. This creates a defined initial status and generates exactly the same data that
the applied data stream should have. Faulty bits can thus be identified and counted by comparing the
received data with the results obtained from the shift register.

Creating a defined initial status makes it possible to start the analysis anywhere in the bit stream, i.e.
the bit-stream source and the analyzer need not be synchronized. Delays of the DUT and transmission
over long air paths, where the transmitter and the receiver are located at separate sites, therefore do
not present a problem.
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CRC polynomial - block error rate measurement

In the block error rate measurement, the checksum (CRC) that contains the data signal fed to the DUT
is compared with the checksum that the block error rate tester calculates from the feedback data. If the
two checksums differ, a block error is counted. The quotient obtained by dividing the number of faulty
blocks by the total number of blocks is the block error rate.

At the beginning of the data, the shift register is initialized with 0. All user data bits are then shifted
through the shift register. The CRC component is then read into a second register and compared bit by
bit with the result of the calculation.

CCITT CRC 16 : G(x) = x'® + x'? + x° + x" is the CRC polynomial supported.

The user data is marked by a signal that comes from the DUT and is fed to the Data Enable input of the
BERT interface.

Clock signal

Usually the clock signal is provided by the DUT. If not, the bit clock can be extracted from the CLOCK
output connector (only with Custom Dig Mod signals in realtime). If signals complying with other digital
standards are generated or if ARB waveforms are used, a marker signal can be used as a clock. As the
DUT causes a delay, the ratio of clock-to-data travel times must always be taken into account and
checked with an oscilloscope if necessary. The R&S AMU indicates the status of the clock and data
lines and of the synchronization in the menus.

Ending the measurement

The measurement results usually lie in the range of 10 to 10™® for the bit error rate, and in the range of
10" to 10™ for the block error rate. This means that a very large number of bits or blocks may have to
be tested before a faulty bit or block occurs. Because of the large number of bits/blocks involved, the
measurement time is usually very long. Since 32-bit-wide counters are used for the total number of
bits/blocks and the number of error bits, the maximum measurement time is 4.29 x 10° bits.

To keep the measurement times short for both small and large bit/block error rates, the R&S AMU
provides a number of ways to end the measurement. In addition to manually interrupting the count, two
termination criteria can be selected: 1) reaching a user-defined number of checked data bits/blocks; 2)
a maximum number of detected errors. The measurement stops as soon as one of the two criteria has
been met. The display shows which of the two criteria caused the measurement to stop.

Note:
The BER/BLER measurement measures statistical bit/block errors, i.e. errors which do not occur at
reqular intervals but at random. Although a single measurement determines the exact number of
errors in the measured interval, a statistically reliable BER/BLER can only be obtained when a
sufficient number of errors occurs in the observed interval. This is the only way to ensure that the
single BER/BLER measurement result approaches the true error rate with high probability.

Bit error rates of approximately 50 % indicate a faulty measurement.

1402.5222.32 4.52 E-3



R&S AMU 200A Bit and Block Error Rate Measurements - BERT Block

Interrupt-free measurement - bit error rate measurement

In the case of continuously generated signals that contain whole-number multiples of the PRBS
sequence, the measurement occurs without interruption. Only the data and clock lines of the BERT
interface are used for the measurement. The length of the random sequence is 2 to the power of the
degree of the polynomial minus 1. For example, PRBS9 has a length of 511 (2° equals 512 minus 1).

Restart function - bit error rate measurement

The Restart function makes it possible to perform BER measurements with short signals or with signals
that are not continuously generated (and therefore do not contain any whole-number multiples of PRBS
sequences). An external signal at the BERT input halts the measurement and restarts it when the data
sequence begins, and the BER results of the relevant (sub)sequences are integrated.

start of PRBS generation

restart of PRBS generation
length of PRBS sequence

‘ restart of PRBS generation

|
1

v

user data block user data block user data block

restart signal W W

Fig. 4-2 The length of the signal is too short for a complete PRBS sequence; PRBS generation is
restarted by the Restart signal when the signal begins anew.

Frames generated by the R&S AMU or the WinlQSIM software contain continuous PRBS data, i.e. the
PRBS sequence is continuously written to the user data fields. Consequently, if the R&S AMU is used
as a data source, a restart is only necessary if (e.g. when using a waveform) the total length of the
signal does not equal a whole-number multiple of a PRBS sequence.

150 bits 150 bits 150 bits 150 bits
alh user data glalh user data glalh user data glalh user data g
t t t e
PRBS9 sequence

511 bits

Fig. 4-3 TDMA signal generated by the R&S AMU with user data that contains the PRBS data
sequence. The PRBS sequence is continuously written to the user data fields.
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Data Enable

In the case of the bit error rate measurement, the data signals usually contain not only PRBS data but
also other data (e.g. sync and preambles, see figure) that would result in bit errors. The BER
measurement for this data can then be interrupted using the Data Enable signal. The Data Enable
signal is fed in at the BERT input.

frame access header user data guard
data

clock (UL UL UL LU UL UL UL LU LA UL
data ‘

enable

Fig. 4-4 TDMA signal with user data that contains the PRBS data sequence and various check
fields which should be ignored for the bit error rate measurement. Below that are the
associated clock and Data Enable signals.

In the case of the block error rate measurement, the Data Enable signal masks the user data (see
following figure).

data data cre

data

enableJ L

Fig. 4-5 Data Enable signal with block error rate measurement.

Pattern Ignore - bit error rate measurement

Bit sequences of 32 bits or more with only "1" or "0", which some mobile radio standards provide
instead of frame data when faulty frames are detected, can also be excluded from the measurement
using the Pattern Ignore function (see figure).

Drop Out of DUT

|

l« N|
) g
PRBSatGenerator | | [ L[ 11 |--—-— T 1T 1_T
‘ [
PRBSatDUT Output | | [ | ] - [
l¢ ; N|
BER "active” I 50 Bits 7
— e
e N

These bits are ingored

Fig. 4-6 Example of functionality of Pattern Ignore: 50 bits were set to "0" by the DUT. These 50
bits plus the preceding "0" are ignored in the bit error rate measurement.
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Bit Error Rate Menu

The Bit Error Rate menu for configuring the bit error rate measurement is called either in the BERT
function block or via the key under BERT.

I Block Error Rate... I

The Bit Error Rate menu is divided into the following sections:
The top section is used to switch on the bit error rate
measurement and display the results and current status

E5 Bit Error Rate

State Off I of the measurement.
Bit Error Rate 0.000 000 000 | ENG ]
Data Bits I 0
Errors I 0
Terminated By User
State: NO CLOCK NODATA NO SYNC

® ] ]

Configuration———————— The Configuration section is used to select the type of

Mudem B | measurement the data source and the termination
criteria.
Max. Data Bits I 10 000 000

Max. Errors 100 If the data is not cyclically continued, the measurement
PRBS IPRBS q -| can be selectively interrupted and restarted. Certain data
Data Polarity m sections and frames that have been marked as faulty can

be excluded from the measurement.
Clock Slope Pos -

External Restart Off |
Data Enable IWUL,
Pattern Ignore Off -

Threshold (BER) [T v =]
Impedance (BER) Im

The top section is used to switch on the bit error rate measurement and display the results and current

status of the measurement.

State - Bit Error Rate Switches the bit error rate measurement on/off.
Depending on the selection in the Mode box, either a continuous
measurement (Auto) or a single measurement (Single) is carried out.
A single measurement must be started by clicking on the Execute
Single button.

Remote-control command:
BERT:STAT ON
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Bit Error Rate - Bit Error Displays the measured bit error rate.
Rate The bit error rate is the ratio of occurred errors to transmitted data bits.

Remote-control command:
BERT:RES?

Response (the 3rd value indicates the error rate):

"1000,5,E4,1,1,1,1"

The display unit can be selected in the box to the right of the value.

ENG The bit error rate is output in exponential notation
with the exponent —3 or —6.

Remote-control command:
BERT:UNIT ENG

SCI The bit error rate is output in scientific notation, i.e.
standardized to one place to the left of the decimal.

Remote-control command:
BERT:UNIT SCI

% The bit error rate is output in percent.

Remote-control command:
BERT:UNIT PCT

ppm The bit error rate is output in parts per million.

Remote-control command:
BERT:UNIT PPM

Data Bits - Bit Error Rate Displays the current number of data bits checked.

Remote-control command:
BERT:RES?
Response (the 1st value indicates the number of data bits checked):

"[ood, 5,5E-4,1,1,1,1"

Errors - Bit Error Rate Displays the current number of occurred errors.

Remote-control command:
BERT:RES?

Response (the 2nd value indicates the number of occurred errors):
"1000,8,5E-4,1,1,1,1"
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Terminated By - Bit Error
Rate

State - Bit Error Rate
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Displays the termination criterion for the measurement.

These criteria can be entered to keep the duration of the
measurement short for low as well as high bit error rates.

The last measurement result is displayed after the measurement has
been terminated.

Remote-control command:
BERT:RES?

Response (the 4th value indicates whether the measurement has

been terminated: 1 = terminated): "1000, 5, 58-4,[1], 1,1, 1"

User The measurement was manually terminated by the
user switching the state to off.

Remote-control command:
BERT:STAT OFF
BERT:STOP

Number of Data The measurement was terminated because the

Bits specified number of data bits was reached.
Number of The measurement was terminated because the
Errors specified number of errors was reached.

Displays the status of the measurement.

This enables the user to check whether the measurement functions.
The status of the data and clock lines and of synchronization is
checked and displayed.

If a faulty status is displayed, the signals can be checked at the BERT
interface using an oscilloscope.

Remote-control command:
BERT:RES?

Response (the 4th value indicates whether the measurement has
been terminated: 1 = terminated): 1000, 5, 58-4,[1], 1,1, 1"

Clock The applied clock signal was detected.

Remote-control command:

BERT:RES?

Response (the 5th value indicates the status of the
clock line: 1 = active, 0 = not active):
"1000,5,5E-4,1,[1,1,1"
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No Clock

Data

No Data

Sync
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The applied clock signal was not detected.

Possible causes are:

— Clock recovery is not available (e.g. with tests of
RF components).
If the signal is generated using the R&S AMU,
the bit clock can be extracted from the CLOCK
output connector (only with Custom Dig Mod
signals in realtime). If signals complying with
other digital standards are generated or if ARB
waveforms are used, a marker signal can be
used as a clock. As the DUT causes a delay,
the ratio of clock-to-data travel times must
always be taken into account and checked
with an oscilloscope if necessary.

— The wrong impedance for the applied clock rate
was selected (see Impedance parameter).

— The wrong threshold for the applied clock signal
was selected (see Threshold).

The applied data signal was detected.

Remote-control command:

BERT:RES?

Response (the 6th value indicates the status of the
data line: 1 = active, 0 = not active):
"1000,5,5E-4,1,1,[,1"

The applied data signal was not detected.

Only clocked-in signals are detected; if the clock
signal is missing, then data changes will also not
be detected.

If the data is not detected despite the detected

clock signal, this may be caused by the following:

— The signal from the DUT is missing.

— The wrong impedance for the applied clock rate
was selected (see Impedance parameter).

— The wrong threshold for the applied data signal
was selected (see Threshold parameter).

The measurement is synchronized.

Remote-control command:

BERT:RES?

Response (the 7th value indicates the status of the
synchronization: 1 = successful, 0 =
unsuccessful):

"1000,5,5E-4,1,1,1,0"
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No Sync

1402.5222.32

The measurement is not synchronized.

Generally, a measurement cannot be synchronized
until a clock and a data signal have been detected.
If synchronization still does not occur, this may be
caused by the following:

The selected PRBS is not correct. For the bit
error rate measurement, the PRBS sequence
on which the data is based must be set on the
bit error rate tester. If the PRBS is not correct,
the BER measurement cannot synchronize to
the data (due to the incorrect polynomial).

A wrong clock slope is used, which violates
setup or hold times (see Clock Slope
parameter).

The travel times of clock and data are
unfavorable (e.g. clock slope at data change).
Check the relationship of clock to data using
an oscilloscope and optimize the travel times
(e.g. clock slope when the data signal applied
is stable).

Reflections on the clock line occur, clocking the
data signal into the BER measurement twice,
e.g. on lines without termination. The input of
the R&S AMU input is not terminated.

Incorrect polarity of data signal (or Data Enable
signal).

In this case the PRBS cannot synchronize.
Note that an inversion of the output signal
specified for some cases by the PRBS
standard is performed automatically upon
PRBS selection. Manual inversion of the data
signal is therefore not required.

No Sync status and an error rate of approx.
50%:

1.

A bit error occurs during synchronization (e.g.
nine data bits with PRBS9). The BER
measurement is set up incorrectly. This fault is
internally detected and automatically
corrected.

If data that is not cyclically continued (i.e. when
a break in the sequence occurs at the memory
wrap-around), the measurement will not be
started at the right time.
The signal on the Restart line enables the
measurement to be started optimally at the
beginning of the sequence.
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The Configuration section is used to select the type of measurement, the data source and the
termination criteria. If the data is not cyclically continued, the measurement can be selectively
interrupted and restarted. Certain data areas and frames that have been marked as faulty can be
excluded from the measurement.

Mode - Bit Error Rate Selects the type of measurement: single or continuous measurement.

Auto Continuous measurement of bit error rate.

If either or both of the termination criteria are met,
the measurement in progress is terminated and
immediately a new one is started automatically.
Depending on the settings made, a measurement
may take considerable time. During the first
measurement, intermediate results are displayed.
For the measurements that follow, only the final
results are shown. The parameters Data Bits and
Errors are continuously updated and indicate the
relative values for the measurement in progress.
Remote-control command:

BERT:SEQ AUTO

Single measurement of bit error rate.

The measurement is started by clicking on the
Execute Single button.

If a measurement is in progress, the current values
for Bit Error Rate, Errors and Data Bits are
cyclically displayed. The measurement is
terminated when either or both of the termination
criteria have been reached. To start a new
measurement, the Execute Single button must be
clicked again.

Single

Remote-control command:
BERT:SEQ SING
TRIG:BERT:IMM

Max Data Bits - Bit Error Enter the number of transmitted data bits to be checked before the
Rate measurement is terminated.
This criterion terminates the BER measurement after the specified
number of data bits, even if very few errors or none at all have been
detected. With a low number of bit errors, the measurement result
may be statistically unreliable.
If the measurement is terminated because the number of data bits
entered here were checked, Number of Data Bits appears to the right
of Terminated By.
Data excluded from the measurement by Data Enable or Pattern
Ignore is not counted.

Remote-control command:
BERT:SET:MCO 1000
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Max Errors - Bit Error Rate

PRBS - Bit Error Rate

Data Polarity - Bit Error
Rate

Clock Slope - Bit Error Rate
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Enter the number of bit errors to occur before the measurement is
terminated.

This criterion terminates the measurement relatively quickly if the error
rate is high. The measurement result is statistically reliable, since
many errors were already counted.

If the measurement is terminated because the number of bit errors
entered here was reached, Number of Errors appears to the right of
Terminated By.

Remote-control command:
BERT:SET:MERR 1E4

Selects the PRBS sequence. The data generated by the PRBS
generator is used as a reference for the measurement.

Note:
Standard-compliant data inversion for PRBS15 and PRBS23 is
performed automatically when the PRBS is selected. Data Polarity
remains unaffected.

Remote-control command:
BERT:SET:TYPE PRBS15

Sets the polarity of the feedback data bits.

Note:
Standard-compliant data inversion for PRBS15 and PRBS23 is
performed automatically when the PRBS is selected. Data Polarity
remains unaffected.

High level stands for a logic 1, low level for a logic

Norm
0.
Remote-control command:
BERT:SET:DATA:POL NORM
Inv Low level stands for a logic 1, high level for a logic

0.

Remote-control command:
BERT:SET:DATA:POL INV

Sets the polarity of the active slope of the feedback clock.

Pos The positive slope of the clock signal is active.

Remote-control command:
BERT:SET:CLOC:POL RIS

Neg The negative slope of the clock signal is active.

Remote-control command:
BERT:SET:CLOC:POL FALL
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Sets the input impedance of the BERT inputs Clock, Data, Data
Enable and Restart.

Impedance - Bit Error Rate

For high clock rates, 50 ohms should be selected.

Remote-control command:
SOUR:INP:BERT:IMP G50

Threshold - Bit Error Rate  S¢ts high/low threshold in volts for the BERT inputs Clock, Data, Data
Enable and Restart.
The variable threshold makes it possible to align the BERT interface
with the level of different input signals. In addition, reflections and
other interference can be suppressed by selecting the appropriate
threshold.

Remote-control command:
SOUR:INP:BERT:THR 1.0

External Restart - Bit Error Activates/deactivates an external restart of the BER measurement.
Rate

On The reset signal for the BER measurement is fed
via the Restart input of the BERT interface.
If the PRBS cannot be continued uninterruptedly,
the BER measurement must be stopped at the end
of the data sequence and subsequently restarted
at the beginning of the new data sequence. The
measurement is stopped and started via a 0-1-0
slope of the restart signal. A transition from logic 0
to 1 causes a partial result to be generated and the
measurement to be stopped. A transition from 1 to
0 starts the measurement for the next subinterval.
This measurement is synchronized anew.
If the R&S AMU is used as a data source, a signal
in which a single 1 was coded at the end of the
data sequence can be used as a restart signal at
the R&S AMU marker output. This causes the BER
measurement to stop briefly at the end of the data
sequence and start again.
Partial results (number of data and error bits) are
added up until the predefined total number of data
or error bits is reached or exceeded.
The measurement is reset by Pattern Ignore or
Data Enable, regardless of its status.

Remote-control command:
BERT:SET:REST:STAT ON
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start of PRBS generation

length of PRBS sequence

Off The reset signal for the BER measurement is
generated internally.
This setting is suitable for PRBS sequences that
run continuously and thus ensure uninterrupted
repetition.

Remote-control command:
BERT:SET:REST:STAT OFF

restart of PRBS generation

|
1

restart of PRBS generation

v

user data block

user data block user data block

restart signal

|

|

The length of the signal is too short for a complete PRBS sequence; PRBS generation is restarted by
the Restart signal when the signal begins anew.

Data Enable - Bit Error Rate Activates/deactivates the use of the Data Enable signal and sets the

1402.5222.32

polarity of this signal if it is used.

The Data Enable signal marks the data that is actually to be evaluated
for the BER measurement. Any data in addition to the PRBS
sequence is masked and thus not evaluated (e.g. sync, preambles,
other channels, etc that are present in the data bits supplied by the
DUT).

The signal is fed in at the Data Enable input of the BERT interface. It
is generated by the DUT but can also be provided by the R&S AMU in
the form of a marker signal.

Note:
If the data is not enabled, the BER measurement is stopped
completely. The identification circuit for Pattern Ignore as well as
the PRBS generator of the BER measurement wait as long as data
is not enabled. If the data is enabled, the measurement is

continued.
frame access header user data guard
data

clock (MM UU UL U UL UL UL
data

enable | I
The figure shows a TDMA signal with user data that contains the
PRBS data sequence and various check fields which should be

ignored for the bit error rate measurement. Below that are the
associated clock and Data Enable signals.
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Not Used Any signal at the Data Enable input is ignored; all
data at the BERT data input is used for the
measurement.

Remote-control command:
BERT:SET:DEN OFF

High The Data Enable signal is used. The only data
measured is the data at the BERT data input
during a high level of the Data Enable signal. The
measurement is interrupted during a low level of
the Data Enable signal.

Remote-control command:
BERT:SET:DEN HIGH

Low The Data Enable signal is used. The only data
measured is the data at the BERT data input
during a low level of the Data Enable signal. The
measurement is interrupted during a high level of
the Data Enable signal.

Remote-control command:
BERT:SET:DEN LOW

Pattern Ignore - Bit Error Activates/deactivates ignoring of pure "0" or "1" bit sequences at least
Rate 32 bits long. Activating Pattern Ignore excludes faulty frames from the
measurement.
In the case of some mobile radio standards, pure "0" or "1" bit
sequences are generated when errors (e.g. an incorrect checksum)
are detected within a frame. These sequences, instead of the frame
data, are provided for the BER measurement and signal that the frame
in question should not be used for the measurement.
The R&S AMU ignores sequences of 32 bits or longer.

Note:
While ignoring the bits, the PRBS generator for the BER
measurement keeps running. Following the "0" or "1" sequence,
the BER measurement is continued as if the ignored sequence had
contained PRBS data.

If Pattern Ignore is switched on, synchronization time is 32 bits
longer.

If Pattern Ignore and External Restart are active at the same
time, the measurement terminates immediately when the restart
signal is applied. None of the 32 bits within the Pattern Ignore
detector is evaluated.

If Data Enable and Pattern Ignore are active at the same time,

Data Enable is given priority, i.e. bits that are not enabled are not
examined for "0" or "1" sequences.
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Example:

50 bits were set to "0" by the DUT. These 50 bits plus the preceding "0" are ignored in the bit error rate
measurement.

Drop Out of DUT
le l N
I ]
PRBS at Generator - ===
PRBS at DUT Output - - =
le N
BER "active" [ 50 Bits g
F N
These bits are ingored
Off Pattern Ignore is not active.
Remote-control command:
BERT:SET:IGN OFF
All 1 Bit sequences consisting of 32 or more
consecutive "1" data are not used (i.e. ignored) for
the BER measurement.
Remote-control command:
BERT:SET:IGN ONE
All 0 Bit sequences consisting of 32 or more

consecutive "0" data are not used (i.e. ignored) for
the BER measurement.

Remote-control command:
BERT:SET:IGN ZERO
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Block Error Rate Menu

The Block Error Rate menu for configuring the block error rate measurement is called either in the
BERT function block or via the key under BERT.

| Bit Error Rate... |

The Block Error Rate menu is divided into the following sections:

The top section is used to switch on the block error rate
measurement and display the results and current status of
the measurement.

&5 Block Error Rate

State

Block Error Rate 0.000 000 000 |ENG ~|

Received Blocks | 0
Errors | 0

Terminated By User
State:  NO CLOCK NO DATA NO SYNC
L L L
ST E) The Configuration section is used to select the type of
Mndem ERETITEE T | measurement and the termination criteria and to set the
polarity of the input signals.
Max. Received Blocks I 100 000

Max. Errors 100

BLER Type ICRC 16 'l
CRC Order I LSB first 'I
Data Polarity I Norm 'l

Clock Slope Pos v

Data Enable Low v

Threshold (BER) I 1.00 IV 'I
Impedance (BER) |1 kO f GND 'l

The top section is used to switch on the block error rate measurement and display the results and
current status of the measurement.

State - Block Error Rate Switches the block error rate measurement on/off.
Depending on the setting in the Mode box, either a continuous
measurement (Auto) or a single measurement (Single) is carried out.
A single measurement must be started by clicking on the Execute
Single button.
Remote-control command:

BLER:STAT ON
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Block Error Rate - Block
Error Rate

Received Blocks - Block
Error Rate

Errors - Block Error Rate
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Displays the measured block error rate.

The block error rate is the ratio of faulty blocks to total blocks.
Remote-control command:

BLER:RES?

Response (the 3rd value indicates the error rate):
"1000,5,E-4,1,1,1,1"

The display unit can be selected in the box to the right of the value.

ENG The block error rate is output in exponential
notation with the exponent —3 or —6.

Remote-control command:
BLER:UNIT ENG

scl The block error rate is output in scientific notation,
i.e. standardized to one place to the left of the
decimal.

Remote-control command:
BLER:UNIT SCI

A The block error rate is output in percent.

Remote-control command:
BLER:UNIT PCT

ppm The block error rate is output in parts per million.

Remote-control command:
BLER:UNIT PPM

Displays the current number of data blocks checked.

Remote-control command:
BLER:RES?

Response (the 1st value indicates the number of data blocks
checked): "[t000, 5, 5E-4,1,1,1,1"

Displays the current number of occurred errors.

Remote-control command:
BLER:RES?

Response (the 2nd value indicates the number of occurred errors):
"1000,[, 5E-4,1,1,1,1"
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Terminated By - Block Displays the termination criterion for the measurement.

Error Rate These criteria can be entered to keep the duration of the
measurement short for low as well as high block error rates.
The last measurement result is displayed after the measurement has
been terminated.
Remote-control command:
BLER:RES?

Response (the 4th value indicates whether the measurement has
been terminated: 1 = terminated): "1000, 5, 58-4,[1],1,1,1"

The measurement was manually terminated by the
user switching the state to off.

User

Remote-control command:
BLER:STAT OFF
BLER:STOP

Number of Data | he measurement was terminated because the
Blocks specified number of data blocks was reached.

The measurement was terminated because the

Number of
Errors specified number of errors was reached.
State - Block Error Rate Displays the status of the measurement.

A green LED indicates a correct status, a red LED a critical status.
This allows the user to check whether the measurement functions.
The status of the data and clock lines and of synchronization is
checked and displayed.

If a faulty status is displayed, the signals can be checked at the BERT
interface using an oscilloscope.

Remote-control command:

BLER:RES?

Response (the 4th value indicates whether the measurement has
been terminated: 1 = terminated): 1000, 5, 58-4,[1], 1,1, 1"

Clock The applied clock signal was detected.

Remote-control command:

BLER:RES?

Response (the 5th value indicates the status of the
clock line: 1 = active, 0 = not active):
"1000,5,5E-4,1,1,1,1"
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No Clock

Data

No Data

Sync
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The applied clock signal was not detected.

Possible causes are:

— Clock recovery is not available (e.g. with tests of
RF components).
If the signal is generated using the R&S AMU,
the bit clock can be extracted from the CLOCK
output connector (only with Custom Dig Mod
signals in realtime). If signals complying with
other digital standards are generated or if ARB
waveforms are used, a marker signal can be
used as a clock. As the DUT causes a delay,
the ratio of clock-to-data travel times must
always be taken into account and checked
with an oscilloscope if necessary.

— The wrong impedance for the applied clock rate
was selected (see Impedance parameter).

— The wrong threshold for the applied clock signal
was selected (see Threshold parameter).

The applied data signal was detected.

Remote-control command:

BLER:RES?

Response (the 6th value indicates the status of the
data line: 1 = active, 0 = not active):
"1000,5,5E-4,1,1,[,1"

The applied data signal was not detected.

Possible causes are:

— The signal from the DUT is missing.

— The wrong impedance for the applied clock rate
was selected (see Impedance parameter).

— The wrong threshold for the applied data signal
was selected (see Threshold parameter).

The measurement is synchronized.

Remote-control command:

BLER:RES?

Response (the 7th value indicates the status of the
synchronization: 1 = successful, 0 =
unsuccessful):

"1000,5,5E-4,1,1,1,["
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No Sync

The measurement is not synchronized.

Generally, a measurement cannot be synchronized

until a clock and a data signal have been detected.

If synchronization still does not occur, this may be

caused by the following:

— A wrong clock slope is used, which violates
setup or hold times (see Clock Slope
parameter).

— Reflections on the clock line occur and clock the
data signal into the BER measurement twice,
e.g. on lines without termination. The input of
the R&S AMU is not terminated.

— The travel times of clock and data are
unfavorable (e.g. clock slope with data
change).

Check the relationship of clock to data using
an oscilloscope and optimize the travel times
(e.g. clock slope when the data signal applied
is stable).

The Configuration section is used to select the type of measurement and the termination criteria and

to set the polarity of the input signals.

Mode - Block Error Rate Selects the type of measurement: single or continuous measurement.

Auto

Single

1402.5222.32

Continuous measurement of block error rate.

If either or both of the termination criteria are met,
the current measurement is terminated and
immediately a new one is started automatically.
Depending on the settings made, a measurement
may take considerable time. During the first
measurement, intermediate results are displayed.
For the measurements that follow, only the final
results are shown. The parameters Received
Blocks and Errors are continuously updated and
indicate the relative values for the measurement in
progress.

Remote-control command:

BLER:SEQ AUTO

Single measurement of bit error rate.

The measurement is started by clicking on the
Execute Single button.

If a measurement is in progress, the current values
for Block Error Rate, Errors and Received
Blocks are cyclically displayed. The measurement
is terminated when either or both of the termination
criteria have been reached. To start a new
measurement, the Execute Single button must be
clicked again.

Remote-control command:

BLER:SEQ SING
TRIG:BLER:IMM
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Max Received Blocks -
Block Error Rate

Max Errors - Block Error
Rate

CRC Order - Block Error
Rate

BLER Type - Block Error
Rate

Data Polarity - Block Error
Rate
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Enter the number of transmitted data blocks to be checked before the
measurement is terminated.

This criterion will terminate the BLER measurement after the specified
number of data blocks, even if very few errors or none at all have
been detected. With a low number of block errors, the measurement
result may be statistically unreliable.

If the measurement is terminated because the number of data blocks
entered here were checked, Number of Data Blocks appears to the
right of Terminated By.

Remote-control command:
BLER:SET:MCO 1000

Enter the number of block errors to occur before the measurement is
terminated.

This criterion terminates the measurement relatively quickly if the error
rate is high. The measurement result is statistically reliable, since
many errors were already counted.

If the measurement is terminated because the number of block errors
entered here was reached, Number of Errors appears to the right of
Terminated By.

Remote-control command:
BLER:SET:MERR 1E4

Selects the byte order of the checksum (CRC).

LSB The checksum starts with the least significant byte.

Remote-control command:
BLER:SET:CORD LSB

MSB The checksum starts with the most significant byte.

Remote-control command:
BLER:SET:CORD LSB

Displays the CRC polynomial used. CCITT CRC 16 : G(x) = x'® + x'? +
x° + X' is the CRC polynomial supported.

Remote-control command:
BLER:SET:TYPE?

Response: 'CRC16 '

Sets the polarity of the feedback data blocks.

Remote-control command:
BLER:SET:DATA:POL NORM
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Clock Slope - Block Error Sets the polarity of the active slope of the feedback clock.

Rate Remote-control command:
BLER:SET:CLOC:POL RIS

Impedance - Block Error Sets the input impedance of the BERT inputs Clock, Data, Data
Rate Enable and Restart.
For high clock rates, 50 ohms should be selected.

Remote-control command:
SOUR:INP:BERT:IMP G50

Threshold - Block Error Sets high/low threshold in volts for the BERT inputs Clock, Data, Data
Rate Enable and Restart.
The variable threshold makes it possible to align the BERT interface
with the level of different signals. In addition, reflections and other
interference can be suppressed by selecting the appropriate
threshold.

Remote-control command:
SOUR:INP:BERT:THR 1.0

Data Enable - Block Error  Seéts the polarity of the Data Enable signal.

Rate The Data Enable signal marks the user data of the signal.
The signal is generated by the DUT and fed in at the Data Enable
input of the BERT interface.

High If the Data Enable signal is at a high level, the
data bits at the BERT data input are interpreted as
user data. During a low level of the Data Enable
signal, they are interpreted as checksum bits.

Remote-control command:
BLER:SET:DEN HIGH

If the Data Enable signal is at a low level, the data
bits at the BERT data input are interpreted as user
data. During a high level of the Data Enable
signal, they are interpreted as checksum bits.

Low

Remote-control command:
BLER:SET:DEN LOW
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Output of Digital and Analog Baseband Signal - 1/Q
Out

Introduction

The R&S AMU 200A Baseband Signal Generator and Fading Simulator provides various outputs of the
baseband signals. The digitally modulated signals can either be output directly or converted to analog
1/Q baseband output signals. The analog signal can be output single-ended or differential (non-
inverted).

An external digital signal interface module (R&S EX-1Q-Box) can be connected, providing parallel or
serial signal transmission to external devices.

The settings for the analog and digital output are available in the block diagram in the "I/Q Out" function
block of each path as well as in the "I/Q Out" menus which are opened using the key.

DIG 12 CUT

The analog baseband signal is output at the 1/Q output connectors | Out A/B and Q Out A/B on the
front panel of the instrument.

DIG 1z OUT

The differential output of the analog baseband signal requires the option R&S AMU-B16, Differential I/Q
Out. The signal is output at the connectors | Out /l Out BAR and Q Out /Q Out BAR on the front panel
of the instrument.

The output of the analog baseband signal at the real panel of the instrument requires an option for real
panel connectors (option R&S AMU-B81, I/Q Rear Connectors). This option is recommended for use of
the instrument in a 19" rack. Installing the instrument in a 19" rack requires a rack adapter or an adapter
for telescopic sliders.

DI 142 QUT

The output of the digital baseband signal requires the option R&S AMU-B18, Digital I/Q Out. The
signal is output at the digital interface on the rear panel. If an R&S EX-IQ-Box is connected, the

R&S Instrument recognizes this module automatically and indicates a labeled symbol of the R&S EX-
IQ-Box at the corresponding function block.
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Note:
To avoid electromagnetic interference (EMI) only the cable R&S SMU-Z6 must be used for the
connection to the digital interface BBOUT.

The differential output of the baseband signal in two-path instruments requires a second option R&S
AMU-B16, Differential I/Q Out and, for digital output a second option R&S AMU-B18, Digital I/Q Out
respectively.

Depending on the settings in the 1/Q Out dialogs the activated outputs of the currently selected path are
switched on in the 1/Q Out Settings dialog of the corresponding path as well as by ticking the checkbox
On of the I/Q Out function block.

BASEBD ON/OFF
Note:

With the aid of the key the active baseband output
signals of both paths can be switched on and off. The
key is located on the front panel of the instrument. For

manual remote control the key can be substituted
by a key emulation (see chapter 1, section "Front Panel Key
Emulation”).

Switches Off all active I/Q outputs of both paths. A second stroke
restores the status that was active before the last switch-off. I/Q OUT
Off is displayed in the status bar.

The outputs can be activated in the dialogs Analog and Digital 1/Q Out
Settings of the 1/Q Out block.

Remote-control command:

OUTP:IQ:ALL:STAT OFF

On Switches on the active 1/Q outputs of the
10 Out A :— corresponding I/Q Out block. The status line in the
2 config... I o block displays the currently active output types,
v On @ e.g. Ana Dig denotes that the I/Q baseband signal
Ana Dig —DMT is provided at the analog and at the digital 1/Q

output. The output symbols display the active state
(I Out/Q Out in single ended mode, | Out BAR/Q
Out BAR in differential mode, respectively).

Remote-control command:
SOUR:IQ:0UTP:STAT ON

Off Switches off the 1/Q output signal of the
1Q Out A corresponding 1/Q Out block. Vertical lines replace
2 config... I (15 €YY the output symbols to denote that the outputs are
I~ oOn inactive.
Ana Dig ——] i L ouT

Remote-control command:
SOUR2:IQ:0UTP:STAT OFF
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In the 1/Q Out Settings menu the currently activated outputs can be

100 Ouit Settings
v 10 Out ON switched on (I/Q Out ON), the I/Q Swap can be activated and the
1 Swap settings dialogs can be opened for:
Level Display Settings...
Analog 1'Q Output Settings... Level Display settings (see Level Display Settings, on page 4.75)
e Analog 1/Q Output Settings (see Analog I/Q Output, on page 4.78)

Digital 1/Q Output Settings (see Digital I/Q Output, on page 4.86).

I/Q-Swap - 1/Q Out Settings Activates swapping of the | and Q signal components, which mirrors
the spectrum at the f=0 line and inverts the sign of the frequency.
The 1/Q swap may be needed for compliance with CDMA2000
standards (see section "Digital Standard CDMA2000").
Remote-control command:

SOUR:IQ:0UTP:SWAP:STAT ON | OFF

Level Display Settings

& Level Display Settings A E|§|@
Display 1/'Q Output |Ana|og j
Set Level Via | Level j

Auxiliary Information | Insertion Loss j

Disabled

Crest Factor (S)

Crest Factor ((S+N)/S)
Insertion Loss

Display I/Q-Output - Level Selects the output type for which the signal level of the corresponding

Display Settings path is set in the status bar. After selecting the 1/Q output types the
status line of the correxponding path displays "Analog 1/Q Out" or
"Digital 1/Q Out", according to this setting.

The signal level is set for the analog signal output.
Depending on the selected analog output type, i.e.
Single Ended or Differential, the corresponding
level entry fields are displayed in the status bar.

Analog

Remote-control command:
SOUR:IQ:0UTP:DISP ANAL

Digital The signal level is set for the digital signal output.
The level entry fields are displayed in the status
bar.

Remote-control command:
SOUR:IQ:0UTP:DISP DIG
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Set Level Via - Level
Display Settings

1402.5222.32

Selects the level type (PEP/Level) that is used to set the signal level of
the currently selected path. The entry field is activated in the status
bar and the value can be edited directly. Either the PEP or the Level
entry field can be edited in a path.

For analog signal output the signal level (PEP/Level) can be set in
volts (V) or millivolts (mV), or in decibel referenced to milliwatt (dBm).
dBm can only be selected if the load type of the analog output is set to
50 Q (single ended) or to 100 Q (differential).

For digital signal output the signal level (PEP/Level) can be set in full
scale ratio (FS) or in decibel referenced to foull scale (dBFS).

Note:
The signal level of the active signal is set via this selected level
type. That affects both the digital and the analog signal output (see
also section "Set Level Via - Analog I/Q Out Level Settings" on
page 4.81) and "Set Level Via - Digital I/Q Out " on page 4.88).

PEP The signal level is expressed in terms of a peak
envelope power value (PEP). The unit of the peak
envelope power can be selected.

The level entry fields and the corresponding units
are displayed in the status bar.

PEP| 0951 v

If noise is added to the baseband signal, the PEP
value is referred to the sum, signal and noise, also
shown in the status bar by the symbol

PEP
S5+H

Remote-control command:
SOUR:IQ:0UTP:POW:VIA PEP

Level The signal level is expressed in terms of a rms
value.

The level entry fields and the corresponding units
are displayed in the status bar.

Level I 158 mv

The level always refers to the RMS value of the
output signal without noise, even if the AWGN
generator is activated.

Remote-control command:
SOUR:IQ:0UTP:POW:VIA LEV
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Auxiliary Information - Selects auxiliary information to be displayed in the status bar for the
Level Display Settings corresponding path. The parameters insertion loss or crest factor can
be indicated to help the user setting up a fading scenario.

After selecting the parameters the status line of the I/Q Out block
displays the appropriate information for the selected signal path.

Disabled

Crest Factor (S)

Crest Factor
((S+N)/S))

Insertion Loss

1402.5222.32

Indicates no auxiliary parameters in the status bar.

Remote-control command:
SOUR:IQ:0QUTP:DISP:AINF DIS

Indicates the crest factor of the output signal
without noise.

PEP(S)

CrestFactor(S) = ——
Level(S)

Remote-control commands :
SOUR:IQ:0QUTP:DISP:AINF CFS

SOUR:IQ:0UTP:ANAL:CFS?, using analog signal
output

SOUR:IQ:0UTP:DIG:CFS?, using digital signal
output

Indicates the ratio of the peak value of the signal
plus noise, to the RMS level of the signal without
noise.

PEP(S + N)

CrestFactor((S+N)/S) =
Level(S)

Remote-control commands :
SOUR:IQ:0QUTP:DISP:AINF CFSN

SOUR:IQ:0UTP:ANAL:CFSN?, using analog
signal output

SOUR:IQ:0UTP:DIG:CFSN?, using digital signal
output

Indicates the decrease in signal power of the
baseband input signal resulting from the insertion
loss of the instrument. Insertion loss is defined as
the ratio of the input signal level to the output
signal level and is expressed in dB.

Note:
To enable the display settings both, baseband
input and I/Q output display must be operated
in the same mode, either in digital mode or
analog mode.

Remote-control commands :
SOUR:IQ:0UTP:DISP:AINF ILOS

SOUR:IQ:0UTP:ANAL:ILOS?, using analog
signal output

SOUR:IQ:0UTP:DIG:ILOS?, using digital signal
output
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Analog 1/Q Output

The analog baseband signal is output at the I/Q output connectors | OUT A/B and Q OUT A/B of the
corresponding path (path A and path B). The settings for the analog output are available in the block
diagram in the "I/Q Out" function block of each path as well as in the "l/Q Out" menu which is opened

using the key.

1Q Out Settings
v 110 Out ON
1’0 Swap
Level Display Settings...
Analog IO Output Settings...
Digital 1'0 Output Settings...

Analog 1/Q Output Settings opens the submenu to set the output type and voltages. The menu is only
available with the option R&S AMU-B16, Differential I/Q Out.

& Analog 1/Q Output Settings 4 E|§|@

CTR——

1/Q Output Type I Differential j
Load Type | EMF |
Level Settings
Set Level Via | PEP |
Pep Vp | 1000|V  ~|
Level Vrms | 0124|v |

User Variation

Wariation Active I

Variation Step | 1000V ~|

Couple I/Q Bias I
| Settings

Bias | 0.000(v -]

Offset [ ooooojv -
Q Settings

Bias | 0000(v -

Offset [ ooooojv -

Power On Settings——————
Power-On State I 1/Q Qut Off j
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State - Analog 1/Q Output

Settings

1/Q Output Type - Analog
1/Q Output Settings

& Analog 1/Q Output Settings

(SIS

ISingIe Ended J

Load Type

Set Level Via
Pep \Vp

Level Virms

EMF <

Level Settings

User Variation

Variation Active r
Variation Step 1.000 | V 'I
1/Q Settings
Couple I/Q Bias I

| Settings————————————
Bias 0.000 | vV 'I
Q Settings—————————
Bias 0.000 | V 'I
Power On Setting:
Power-On State I 1/Q Out Off 'l

1402.5222.32

Switches On / Off the analog 1/Q output signals.

On

Off

Switches on the analog I/Q signal output of the
currently selected path, e.g. path A.

Remote-control command:
SOUR:IQ:0UTP:ANAL:STAT ON

Switches off the 1/Q signal output of the currently
selected path, e.g. path B.

Remote-control command:
SOUR2:IQ:0UTP:ANAL:STAT OFF

Selects the type of analog output. The analog outputs can be operated
in Single Ended mode or Differential (non-inverted) mode. The
dialog changes in dependence on the selected output mode..

Single Ended

Single-ended output at | OUT and Q OUT.
A bias between I/Q OUT and ground can be
defined (requires the option R&S AMU-B16,
Differential I/Q Output).

Remote-control command:
SOUR:IQ:0UTP:ANAL:TYPE SING
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Differential output at | OUT and | OUT BAR/ Q
OUT and Q OUT BAR. The analog I/Q signal

B o | components are output at I/Q OUT and I/Q OUT
IOIEERINGER) Differential ¥ BAR. A bias to set the operating point of DUT can
Lo Epe EiE ¥ be defined. In addition an offset between inverting

2 Analog I/Q Output Settings Q|§|@ Differential

Level Setting . .
SetlevelVia  [tevel ] and non-inverting output can be set to balance a
Pep Vp T difference of the best operating points.
Level Vrms I 1.l]l]l]| v 'l

User Variation—————————— T

a4V,
Variation Active I d /IQI e /\I out
Variation Step 1.000 |V vI v \(‘posi;i_\;;; < y o <
”Q Seni"gsi . ]‘_ S .II\ m e e e em ;‘..... P, ....,;/..... - \‘.
Couple 1/Q Bias I Y Vi v v \
I Settings———— 4 /' 10UT BAR
Bias ool vl Bias (positive)
Offset 00000V -] ovj
oV - .
0 Setti N\ Bias (negative)™
. - Level gy 1 oUT
Bias 0.000 | V 'I \ _______
Offset 00000V -] oy Ny N NN
Power On Setting . v Offset}positive) ‘\\ /’ \
Power-On State I 1/ Qut Off 'l “\\ /’, ‘\\ /
-av,, N S N / 10UT BAR

Remote-control command:
SOUR:IQ:0UTP:ANAL:TYPE DIFF

Single-ended output at | OUT and Q OUT.

A bias between I/Q OUT and ground can be
defined (requires the option R&S AMU-B16,
Differential 1/Q Output).

Remote-control command:
SOUR:IQ:0UTP:ANAL:TYPE SING

Differential output at | OUT and | OUT BAR/ Q
OUT and Q OUT BAR. The analog 1/Q signal
components are output at I/Q OUT and I/Q OUT
BAR. A bias to set the operating point of DUT can
be defined. In addition an offset between inverting
and non-inverting output can be set to balance a
difference of the best operating points.

av,, N\ 10ouT
Level gy
Ny A Ny

Single Ended

Differential

Bias (positive)

ov]

1402.5222.32 4.80 E-3



R&S AMU 200A

Output of Digital and Analog Baseband Signal - I/Q Out

Load Type - Analog 1/Q
Output Settings

Level Settings

ov

N\ Bias (negative)™
Level gy / 10uT
74— ra— N\,
v Offset (positive) / A\
\‘ ,l \‘ l’
\‘ Il \\ ,I
\ ’
-4v,, e // - / 10UT BAR

Remote-control command:
SOUR:IQ:0UTP:ANAL:TYPE DIFF

Selects the load type of the analog output signal.

The analog outputs can be operated in single ended mode or
differential (non-inverted) mode. Depending on the output mode the
load type varies:

Single ended Output

The load type can be EMF (high-Z load) or 50 Q. The selected load
type is displayed in the status bar of the corresponding path.

Levell 0.158 v 50 0 or Levell 0.316 v

EMF

Differential Output
The load type can be EMF (high-Z load) or 100 Q.

The selected load type is displayed in the status bar of the

corresponding path.
Levell 0316 v

Levell 0158 v Uiy
SOUR:IQ:0UTP:ANAL:LOAD EMF

DIFF ,or

EMF
DIFF

Remote-control command:

[set Level via | PEP ;[I
Pep Vp | 0500V ~|
Level Vrms | 0.500 (V-]

Set Level Via - Analog 1/Q
Out Level Settings

1402.5222.32

Selects the level type (PEP/Level) that is used to set the signal level.
Depending on the selected level type either the Pep Vp or the Level
Vrms entry field can be edited.

Note:
The signal level of the active signal is set via this selected level
type. That affects both the digital and the analog signal outputs
(see also section "Set Level Via - Level Display Settings" on page
4.76 and "Set Level Via - Digital I/Q Out " on page 4.88).

Remote-control command: see "Set Level Via - Level Display
Settings"
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Pep Vp - Analog 1/Q Out Sets the output peak envelope voltage for both signal components (I
Level Settings and Q).

PEP Vp refers to the load resistance. Setting EMF the entire value
range is available. Using 50 Ohm or 100 Ohm, the value range
decreases and the PEP setting must be adjusted to the load type. The
range of values changes proportional to the load type.

Single ended Output:

Value range: 20 mV ... 2V EMF.

The maximum overall output voltage is:
(PEP EMF + |Bias|) < 3.7V

(for the load type 50 Ohm the limit is 1.85 V).

Differential Output:

Value range: 40 mV ... 4 V EMF.

The maximum overall output voltage is:

(0.5 - PEP EMF + |Bias| + 0.5 - Offset) < 3.7V
(for the load type 100 Ohm the limit is 1.85 V).

Remote-control command:
SOUR:IQ:0OUTP:ANAL:POW:PEP 0.1

Level Vrms - Analog 1/Q Sets the output rms voltage for both signal components (I and Q).

Out Level Settings Level Vrms refers to the load resistance. When changing the load

type, the level setting must be adjusted.
Single ended Output:
Value range: 20 mV ... 2V EMF.

The maximum overall output voltage is:

(Level EMF + |Bias|) < 3.7V
(for the load type 50 Ohm the limit is 1.85 V).

Differential Output:

Value range: 40 mV ... 4 V EMF.

The maximum overall output voltage is:

(0.5 - PEP EMF + |Bias| + 0.5 - Offset) <3.7V
(for the load type 100 Ohm the limit is 1.85 V).

Remote-control command:
SOUR:IQ:0UTP:ANAL:POW:LEV 0.25
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If the level is set using the rotary knob, the step width is defined in the User Variation section.

User Variation

Variation Active

r

Variation Step | 0500V -]

Variation Active - Analog
1/Q Out User Variation

Variation Step - Analog I/Q
Out User Variation

Couple 1/Q Bias - Analog
1/Q Out 1/Q Settings

Activates the user-defined step width used when varying the level
value with the rotary knob.

On The level value set with the rotary knob is varied
using the user-defined step width which is entered
under Variation Step.

Remote-control command:
SOUR:IQ:0UTP:ANAL:POW:STEP:MODE USER

Off The level value set with the rotary knob is varied in
steps of one unit at the cursor position (standard
operating mode).

Remote-control command:
SOUR:IQ:0UTP:ANAL:POW:STEP:MODE DEC

Sets the user defined step width for entering the level value using the
rotary knob. Level variation with this step width must be activated with
Variation Active ON.

Variation steps refers to the load resistance. When changing the load
type, the level setting must be adjusted.

Remote-control command:
SOUR:IQ:0UTP:ANAL:POW:STEP:INCR 50 mV

Activates/deactivates the coupling of bias setting of the I-signal and Q-
signal components. For activated coupling, the setting can be done
for the I-signal component, it automatically applies to the Q-signal
component as well. The fields for setting the Q-signal component are
shaded.

Remote-control command:
SOUR:IQ:0UTP:ANAL:BIAS:COUP:STAT ON

In the menu areas | Settings and Q Settings bias and offset values can be set.

1/Q Settings

Couple I/Q Bias I
| Settings

Bias | 0000V ~|
Q Settings

Bias | 0.000(V |

1402.5222.32
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Bias - Analog I/Q Out - (EMF) Sets the bias. A DC voltage is superimposed upon the | or Q
Settings signal. The bias refers to the load resistance. When changing the load
type, the bias setting must be adjusted.

Value range: -3.6 V ... +3.6 V EMF. The maximum overall output
voltage is 3.7 V.

This way, the operating point of a DUT can be set.
Remote-control command:

SOUR:IQ:0OUTP:ANAL:BIAS:I -0.5V
SOUR:IQ:0OUTP:ANAL:BIAS:Q 0.5V

Offset - Analog 1/Q Out - Sets an offset between the inverting and the non-inverting output. The
Settings offset refers to the load resistance. Changing the load type, the offset
setting must be adjusted.

Value range: -300 mV ... +300 mV EMF.

The value range is dynamically adjusted in order to respect the
following constrains:

The maximum overall output voltage is:

(0.5 - Level EMF + |Bias| + 0.5 - Offset) <3.7 V.

The set value is set half in the positive and half in the negative
direction.

(Differential output only)

A positive offset is set with half of the value in positive direction at the
non-inverting outputs, in negative direction at the inverting outputs,
respectively.

For example, if a 100.0 mV offset value is set for the | signal
component, the output signal at | OUT will have a 50.0 mV offset and
the output signal at | OUT BAR will have a - 50.0 mV offset.

3.7V,

emf

“ | OUT BAR

ov™

A negative offset is set with half of the value in negative direction at
the non-inverting outputs, in positive direction at the inverting outputs,
respectively.

3.7V,

emf

/1OUTBAR *

b ) " B
e offsg\(negative). S .' R T T R

e A

Remote-control command:
SOUR:IQ:0UTP:ANAL:OFFS:I 0.01V
SOUR:IQ:0UTP:ANAL:OFFS:Q 0V

ov-—
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The power on behaviour of the R&S AMU is set in the Power On Settings section.

Power-On State - Analog Selects the state which the analog I/Q Output is to resume after the
1/Q Out Power On Settings instrument is switched on.

1/Q Out Off The output is deactivated when the instrument is
switched on.

Remote-control command:
SOUR:IQ:0UTP:ANAL:PON OFF

Previous When the instrument is switched on the analog 1/Q
Setting output resumes to the status that was active before
the last switch off.

Remote-control command:
SOUR:IQ:0UTP:ANAL:PON UNCH
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Digital 1/Q Output

The digital baseband signal is output at a standardized (LVDS) digital I/Q interface. The settings for the
digital output are available in the block diagram, function block I/Q Out using the config... button as
well as in the "I/Q Out" menu which is opened using the key.

1Q Out Settings
v 10 Out O
1Q Swap
Level Display Settings...
Analog 1'Q Output Settings...
Digital /O Output Settings... ‘

Digital I/Q Output Settings opens the dialog to select the clock source and set the signal output level.
The output of the digital baseband signal is only available with the option R&S AMU-B18, Digital 1/Q
Out. Two-path instruments require a second option R&S AMU-B18, Digital 1/Q Out for digital output.

& Digital I/Q Output Settings A =13

TR e —

EX.1/0-Box Settings... |

Sample RHate
Source I User Defined J

Value [ 100.000 000 000 | MHz |
FIFO Status

Set Level Via

PEP 0.00] dBFS ~|

| A1[dBFS |

User Variation
Variation Active |

Variation Step | 100/ dB  ~|

Signal Monitoring

Ho Overflow L

Overflow Hold o Reset

Power On Settings————————
Power-On State I Previous Setting j
’7Cunnected Device————

Note:
If an R&S EX-IQ-Box is connected the R&S AMU recognizes this module automatically. Then, the
button EX-I/Q-Box Settings... is displayed in the Digital I/Q Output Settings dialog for configuring
the parameters of the R&S EX-IQ-Box (see "R&S EX-IQ-Box Manual”). Additionally the components
of the recognized R&S EX-IQ-Box are listed in the Hardware Config, section Baseband Assembly.
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State - Digital I/Q Output

EX-1/Q-Box Settings... -
Digital I/Q Output

Switches On/Off the digital 1/Q output signals.

On

Off

Switches on the digital I/Q output signal of the
currently selected path, e.g. path A.

Remote-control command:
SOUR:IQ:0UTP:DIG:STAT ON

Switches off the 1/Q output signal of the currently
selected path, e.g. path B.

Remote-control command:
SOUR2:IQ:0UTP:DIG:STAT OFF

With a connected R&S EX-IQ-Box only.
Opens the main settings dialog of the R&S EX-IQ-Box.

In the Sample Rate section the sample rate for the digital I/Q output signal can be set and the state of
signal transmission is indicated by the FIFO Status.

Sample Rate
Source | User Defined j
Value | 100.000 000 000 | MHz  ~|
FIFQ Status 0K

Sample Rate Source -
Digital I/Q Output

1402.5222.32

Selects the source for the sample rate of the digital I/Q output signal.

Note:

With a connected R&S EX-1Q-Box either the internal clock source
(User defined) or an external clock (Digital I/Q In) can be selected
in the settings dialog of the R&S EX-IQ-Box. Therefore, the sample
rate source is only indicated in this field.

User Defined

Digital 1/Q In

Digital I/Q Out

The internally generated clock reference signal is
used. The sample rate is calculated and displayed
in the field Value.

Remote-control command:
SOUR:IQ:0UTP:SRAT:SOUR USER

An external clock reference signal is used. The
clock signal is fed in via a Baseband Input Module
(option R&S AMU-B17). The sample rate is
estimated and displayed in the field Value.

Remote-control command:
SOUR:IQ:0UTP:SRAT:SOUR DIN

An external clock reference signal is used. The
clock signal is directly fed in via pin CLK2 of the
digital output interface (option R&S AMU-B18,
Digital I1/Q Out). The sample rate is displayed in the
field Value.

Remote-control command:
SOUR:IQ:0UTP:SRAT:SOUR DOUT
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Sample Rate Value - Digital Sets or displays the sample rate of the digital I/Q output signal,
1/Q Output depending on the selected Sample Rate Source.

Remote-control command:
SOUR:IQ:0UTP:DIG:SRAT 100 MHZ

FIFO Status - Digital 1/Q Indicates the state of the signal transmission.
Output

OK

Resampling is working properly.

OFL = Overflow

The external sample rate frequency is too high which causes an
overflow in signal transmission.

URUN = Underrun

The external sample rate is too low which causes an underrun in
signal transmission.

Remote-control command:
SOUR:IQ:0UTP:DIG:SRAT:FIFO:STAT?

The level of the output signal is set in the Signal Output section. For entering the value, level type PEP
or Level can be chosen.

Signal Output
Set Level Via | PEP |
PEP | 0.00| dBFS |
Level | 4.67|dBFS |

Set Level Via - Digital 1/Q Selects the level type (PEP/Level) that is used to set the signal level.
Out Depending on the selected level type either the PEP or the Level entry
field can be edited.

Note:
The signal level of the active signal is set via this selected level
type. That affects both the digital and the analog signal outputs
(see also section "Set Level Via - Level Display Settings" on page
4.76 and "Set Level Via - Analog I/Q Out Level Settings" on page

4.81).
Remote-control command: see "Set Level Via - Level Display
Settings"
PEP - Digital I/Q Out The signal level is expressed in terms of a peak envelope power value
(PEP).

The level entry fields and the corresponding units are displayed in the
status bar. The level display always refers to both signal components
(V(P+Q?).

Remote-control command:
SOUR:IQ:0UTP:DIG:POW:PEP -10 DBFS
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Output of Digital and Analog Baseband Signal - I/Q Out

Level - Digital I/Q Out

The signal level is expressed in terms of a rms level value.

The level entry fields and the corresponding unit are displayed in the
status bar. The level display always refers to both signal components
(VN(I*+Q?).

Remote-control command:
SOUR:IQ:0UTP:DIG:POW:LEV -10 DBFS

If the level is set using the rotary knob, the step width is defined in the User Variation section.

User Variation

Variation Active

-

Variation Step | 1.00| dB

A

Variation Active - Digital /Q
Out

Variation Step - Digital 1/Q
Out

Activates the user-defined step width that is used by varying the level
value with the rotary knob.

On The level value set with the rotary knob is varied
using the user-defined step width which is entered
under Variation Step.

Remote-control command:
SOUR:IQ:0UTP:DIG:POW:STEP:MODE USER

Off The level value set with the rotary knob is varied in
steps of one unit at the cursor position (standard
operating mode).

Remote-control command:
SOUR:IQ:0UTP:DIG:POW:STEP:MODE DEC

Sets the user defined step width for entering the level value using the
rotary knob. Level variation with this step width must be activated with
Variation Active ON.

Remote-control command:
SOUR:IQ:0UTP:DIG:POW:STEP:INCR 2 dB

The section Signal Monitoring indicates digital signal clipping.

Signal Monitoring
No Overflow o

Overflow Hold o

Reset

Overflow - Digital I/Q Out

1402.5222.32

Indicates that the I/Q output signal is currently clipped. This indication
also appears in the block diagram close to the digital 1/Q Out
connector.

Overload may occur, e.g. if the level of the output signal or the noise
level (AWGN) are too high.

Remote-control command:
SOUR:IQ:0UTP:DIG:0FL:STAT?
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Overflow Hold - Digital I/Q Indicates an overflow since last reset for evaluating the signal
Out measurement.

The overflow hold state can be reset via the Reset button next to the
LED, or is reset automatically by starting a new signal generation or
by setting new values to the output level.

Remote-control command:
SOUR:IQ:0UTP:DIG:0FL:HOLD:STAT?

Reset - Digital 1/Q Out Executes a reset of the overload hold state and LED.

Remote-control command:
SOUR:IQ:0UTP:DIG:0OFL:HOLD:RES

The power on behaviour of the R&S AMU is set in the Power On Settings section.
Power On Settings
Power-On State | 1/Q Out Off |

Power-On State - Digital I/Q Selects the state which the digital I/Q Output is to resume after the

Out instrument is switched on.
1/Q Out Off The output is deactivated when the instrument is
switched on.

Remote-control command:
SOUR:IQ:0UTP:DIG:PON OFF

Previous When the instrument is switched on the digital I/Q
Setting output resumes to the status that was active before
the last switch off.

Remote-control command:
SOUR:IQ:0UTP:DIG:PON UNCH

Connected Device - Digital Indicates the ID of an externally connected R&S Instrument or R&S
1/Q Out Device.

Remote-control command:
SOUR:IQ:0UTP:DIG:CDEV?
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Impairment of Digital I/Q Signal and Noise Generator
- AWGN-IMP Block

Introduction - Impairments and AWGN

The R&S AMU allows the digital 1/Q signal to be impaired before it is passed to the 1/Q output, and also
noise to be added to the signal. The noise generator can also be used to generate a pure noise signal.

These settings are available in the block diagram in the "AWGN/IMP" function block of each path as
well as in the AWGN/IMP menus which are opened using the key.

AWGN/IMP A
: config... I
v On
IMP

The equipment options for the basic unit (R&S AMU with frequency option R&S AMU-B9/B10/B11)
include the option R&S AMU-B13 (Baseband Main Module) for Impairments and the option R&S AMU-
K62 (Noise Generator) for AWGN.

Two-path instruments require a second option R&S AMU-B9/B10/B11 (Baseband Generator) and a
second option R&S AMU-B13 option (Baseband Main Module) for impairment of a signal on path B.
Noise can be generated alternately for both paths using the option R&S AMU-K62 (Noise Generator).
Simultaneous noise generation on both paths requires a second option.

Impairments

Impairment of the digital I/Q signal can be used, for example, to compensate the distortion of a test
object or to check the effect of a disturbed signal on a test object. For this purpose, the 1/Q signal can
be output at the 1/Q Out outputs.
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Impairment Settings Menu

The Impairment Settings menu for setting the digital I/Q impairments is opened either in the
AWGN/IMP A/B function block or using the key under AWGN/IMPA/B.

Iillmmiunema 4|

AWGHN

AWGN...

&) 1/Q Impairments A (Digital Baseband) =3 I/Q impairment is activated and set in the 1/Q
Impairments section.

1/Q Impairments
[stare on Ml The signal levels and the crest factor of the
baseband signal at the 1/Q output connectors
! Offset ! 0.00] % =l are indicated in the Baseband Signal Level
Q Offset [ 0.00 % | section.
vk lidbel s | 0.000| dB El This information is needed by the user, for
B e O | 000[deg | example, in order to use the 1/Q signal
externally and to adjust the level correctly there,
Baseband Signal Level ———————————— or to see how the signal is modulated.
Crest Factor 21.46 dB i i i
Information on the baseband 1/Q signal during
Peak Level -107.39 dBFS L . .
i measurement is indicated in the section
Signal Level (RMS) -126.85 dBFs Baseband Signal Level Measurement. Level,
Baseband Signal Level Measurement—————— crest factor and duration of the measurement
State can be displayed for the signal either with or
Signal Source I Basehand w/o AWGHN j without mterfermg.
Duration [HH:MM:55] Il]l]:l]l]:l]1 Note:
Remaining Time [HH:MM:SS] 00:00:00 Monitoring the measurement of the digital
Crest Factor 0.00 oB I/Q baseband signal requires the baseboard
Peak Level 0.00 dBFS version “DacBoard 1141.8190.02” or higher.
. Up to baseboard version DacBoard
Signal Level (RMS 0.00 dBFS
lgnel Level (15) 1141.8090.xx only the calculated signal
levels are provided.

The currently equipped DacBoard is listed in
the dialog Setup System Hardware Config,
section Baseband Assembly.

State - Digital Impairments Activates/deactivates digital I/Q impairment.
When activated, the settings for carrier leakage, 1/Q imbalance and
quadrature offset become effective.

Remote-control command:
SOUR:BB:IMP:STAT ON
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1/Q Offset - Digital
Impairments

1402.5222.32

Sets the carrier leakage (in percent) of the amplitudes (scaled to the
peak envelope power (PEP)) for the | and/or Q signal component.

An ideal 1/Q modulator suppresses the carrier leakage completely
(offset = 0 percent). If an offset is entered for a component, a carrier
leakage with fixed amplitude is added to the signal. In the diagram, all
| values or Q values are offset by a fixed amplitude value depending
on the entered percentage.

Effect of offset for the | component:

= [raphics: Yector Diagram
g
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Effect of offset for the Q component:

Graphics: Vector Diagram
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Effect of an identical offsets for both signal components:

Graphics: Yector Diagram

1
1.0-

0.8-

0E-

04-

(2=

0.0-

Quadrature g[t)

02—

4=

06—

0.8-

-1.0-

A 1 1 1 1 1 1 1 1 1

-1.1 08 06 04 02 00 02 04 06 08 1.1
Inphase ift]

Remote-control command:
SOUR:BB:IMP:LEAK:I 6PCT
SOUR:BB:IMP:LEAK:Q 6PCT
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Gain Imbalance - Digital
Impairments

1402.5222.32

Sets the imbalance of the | and Q vector.

The entry is made in dB (default) or %, where 1 dB offset is roughly 12
% according to the following:
Imbalance [dB] = 20 log ( |Gaing| / |Gain||)

An ideal 1/Q modulator amplifies the | and Q signal path by exactly the
same degree. The imbalance corresponds to the difference in
amplification of the | and Q channel and therefore to the difference in
amplitude of the signal components. In the vector diagram, the length
of the | vector changes relative to the length of the Q vector.

Positive values mean that the Q vector is amplified more than the |
vector by the corresponding percentage:

Graphics: Vector Diagrarn
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Negative values mean that the | vector is amplified more than the Q
vector by the corresponding percentage:

Graphics: Vector Diagrarn
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Remote-control command:
SOUR:BB:IMP:IQR 0.1
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Quadrature Offset - Digital
Impairments

1402.5222.32

Sets the quadrature offset.

An ideal 1/Q modulator sets the phase angle to exactly 90 degrees.
With a quadrature offset, the phase angle between the | and Q vector
deviates from the ideal 90 degrees, the amplitudes of both
components are of the same size. In the vector diagram, the
quadrature offset causes the coordinate system to shift.

A positive quadrature offset means a phase angle greater than 90
degrees:

Graphics: Vector Diagram

i
1.0-

08-

0E-

0.4-

22

0.0-

Quadrature q[t]

0:2

08 06 04 02 00 02 04 05 08 1
Inphase ift]

A negative quadrature offset means a phase angle less than 90
degrees:

Graphics: Vector Diagram
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Remote-control command:
SOUR:BB:IMP:QUAD:ANGL 5DEG

4.96 E-3



R&S AMU 200A

Digital I/Q Signal and Noise Generator

Signal levels and the crest factor of the baseband signal at the 1/Q-output connectors are indicated in
the section Baseband Signal Level.

Crest Factor
Peak Level
Signal Level (RMS)

Baseband Signal Level

21.46 dB
-107.39 dBFS
-128.85 dBFS

Crest Factor - Digital
Impairments

Peak Level - Digital
Impairments

Signal Level (rms) - Digital
Impairments

Indicates the crest factor of the baseband signal.
The crest factor is calculated from the two level parameters as follows:
Crest / dB = Peak_Level/dBFs - Signal_Level/dBFs

Remote-control command:
SOUR:BB:CFAC?

Indicates the peak level of the baseband signal relative to full scale (in
terms of dB full scale).

Remote-control command:
SOUR:BB:POW: PEAK?

Indicates the rms level of the baseband signal relative to full scale (in
terms of dB full scale).

Remote-control command:
SOUR:BB: POW:RMS?

Information on the baseband 1/Q signal during measurement is indicated in the section Baseband

Signal Level Measurement. Level, crest factor and duration of the measurement can be displayed for
the signal either with or without interfering.

Baseband Signal Level Measurement

State

Signal Source

| Baseband wio AWGN ~|

Duration [HH:MM:S5] I 00:00:01

Remaining Time [HH:MM:55] 00:00:00
Crest Factor 0.00 dB
Peak Level 0.00 dBFS
Signal Level (RMS) 0.00 dBFS

Note:
Monitoring the measurement of the digital I/Q baseband signal requires the baseboard version
“DacBoard 1141.8190.02” or higher. Up to baseboard version DacBoard 1141.8090.xx only the
calculated signal levels are provided.
The currently equipped DacBoard is listed in the dialog Setup System Hardware Config, section
Baseband Assembly.
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State - Digital Impairments -
Measurement

Signal Source - Digital
Impairments -
Measurement

Duration - Digital
Impairments -
Measurement

Remaining Time - Digital
Impairments -
Measurement

Crest Factor - Digital
Impairments -
Measurement

Peak Level - Digital
Impairments -
Measurement

Signal Level (RMS)- Digital
Impairments -
Measurement

1402.5222.32

Activates/deactivates the measurement of the digital 1/Q baseband
signal.

When activated, information on the peak level, rms level and crest
factor are indicated. Additionally the duration of the measurement can
be set.

Remote-control command:
SOUR:BB:MEAS:STAT ON

Selects the signal for the measurement. The signal level and crest
factor can be retrieved either from the interference-free digital I/Q
baseband signal or the signal superimposed by the noise generator
AWGN.

Baseband w/o
AWGN

Activates the measurement of the interference-free
baseband signal.

Remote-control command:
SOUR:BB:MEAS:SOUR BB

Baseband with
AWGN

Activates the measurement of the baseband signal
after an AWGN noise signal is added.

Remote-control command:
SOUR:BB:MEAS:SOUR BAWG

Enters the time for the measurement of the digital I/Q baseband signal
in the range of 1 s ... 3 h. The time is to be entered in format
"hh:mm:ss".

Remote-control command:
SOUR:BB:MEAS:DUR "00:15:30"

Indicates the remaining time until the measurement of the digital 1/Q
baseband signal is completed. The time is displayed in format
"hh:mm:ss".

Remote-control command:
SOUR:BB:MEAS :RTIM?

Response: "00:15:30"

Indicates the crest factor of the baseband signal during measurement.
Remote-control command:

SOUR:BB:MEAS:CFAC?

Indicates the peak level of the baseband signal relative to full scale of
0.5V (in terms of dB full scale) during measurement.

Remote-control command:
SOUR:BB:MEAS : POW: PEAK?

Indicates the rms level of the baseband signal relative to full scale of
0.5V (in terms of dB full scale) during measurement.

Remote-control command:
SOUR :BB:MEAS : POW: RMS ?
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Noise Generator - AWGN

The noise generator generates an AWGN signal (Additive White Gaussian Noise) in the digital
baseband, i.e. the noise power density has a Gaussian distribution and is distributed evenly across the
frequency. This noise signal superimposes the (interference-free) useful signal (Additive Noise mode) .
Typical applications for the noise generator are bit-error or block-error measurements, depending on
the set S/N ratio.

The Gaussian noise is generated by means of feedback shift registers with subsequent probability

transformation. The switching configuration is such that virtually ideal statistical characteristics are

achieved:

€ | and Q paths are decorrelated from each other.

#® The crest factor of 18 dB allows very small probabilities to be realized.

€ The period of the noise signal depends on the selected system bandwidth. The relationship of
period P to system bandwidth By is approximated:

¢ P=~110" /By

This results in periods between 317 years with minimum bandwidth and approximately 2 days with
maximum bandwidth.

This results in a period of approximately one month for 3GPP FDD with a bandwidth of 3.84 Mcps, and
a period of 427 days for GSM with 270.833 ksps.

Scalable low-pass filters are used to produce a noise level with both a broad dynamic range and a
broad bandwidth range (from 1 kHz to 60 MHz).

Apart from the Additive Noise mode, there are also the Noise Only and the CW Interferer mode. In
the Noise Only mode a pure noise signal is generated and modulated to the carrier. In the CW

Interferer mode, a sinusoidal signal with an adjustable frequency offset to the baseband signal is
generated and added to the baseband signal by means of a counter instead of a shift register.
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AWGN Settings Menu

The AWGN Settings menu for setting the noise generator is opened either in the AWGN / IMP function
block or in the menu tree of the key under AWGN Settings.

Impairments
1i0 Impairments (Digital Basebandl)...
AWGH

The AWGN Settings menu is divided into the following sections.

E=| AWGN Settings A [T)(5|[) [ = AWGN Settings A =] __:-
IState ﬁ IState ﬁ
Mode [ Additive Noise = Mode | CW Interferer i
System Bandwidth I 3.840 l]l MHz j Target CW Frequency Offset I I].l]I]I Hz j
Minimum Noise/System Bandwidth Ratio | 1.0 Resulting CW Frequency Offset f 0.00[Hz -]

Noise Bandwidth 3.8750 MHz Interferer Level Configuration And Output Results

Display Output Results For |Ana|og Output j Signal/Interferer Ratio | I].I]I]l dB j
Noise Level Configuration And Output Results Einnalliee] I D'DDI L2 J

Set Noise Level Via I S/N j Interferer Level I D.DDI dB J

Bit Rate [ 270833 333[Kbps ]| Signal+Interferer Level f 3.01[dB -]

Signal/Noise Ratio | 0.00[dB -] Signal+Interferer PEP | 886[dB |

Eb/NO f 1152[dB | -|

Signal Level f 0.00{dB | -|

Noise Level (System Bandwidth) f 0.00{dB | -|

Noise Level (Total Bandwidth) f 330{dB |

Signal+Noise Level f 3.01[dB -]

Signal+Noise PEP f 23.27|dB -]

The signal generator is activated, the
mode selected and the interfering signal

= AWGN Settings A

State ﬁ is configured in the top section of the
menu.

Mode | Additive Noise =]

System Bandwidth | 3.8400| MHz ~|

Minimum Noise/System Bandwidth Ratio I 1.0

Noise Bandwidth 38750 MHz

Display Output Results For IAnaIug Output j
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Noise Level Configuration And Output Results——————  The level of the interfering signal is

Set Noise Level Via | S/N - configured in the section Noise Level
Configuration and Output Results.

Bit Rate | 270.833333| kbps - |

Signal/Noise Ratio | 0.00{dB  ~|
In Additive Noise and CW Interferer

Eb/NO | 1152048 || mode, the interfering level can be defined

Signal Level | 0.00[dB -] and the resulting total level displayed
here.

Noise Level (System Bandwidth) | 0.00|{dB -]

Noise Level (Total Bandwidth) | 330|dB -] _

) _ In Noise Only mode, only the noise level
Signal+Noise Level I 3.01| dB J can be set here.
Signal+Noise PEP | 20.92[dB |

The signal generator is activated, the mode selected and the interfering signal is configured in the top
section of the menu.

State - AWGN Activates/deactivates the signal generator. The interferer (AWGN or
CW interferer, depending on the selected mode) is generated as after
the generator is activated.

Remote-control command:
SOUR:AWGN:STAT ON

Mode - AWGN Selects the mode for generating the interfering signal.

Additive Noise = The AWGN noise signal with selectable system
bandwidth is added to the baseband signal.

Remote-control command:
SOUR : AWGN : MODE ADD

Noise Only The pure AWGN noise signal with selectable
system bandwidth is modulated to the carrier. The
connection to the baseband is interrupted.

Remote-control command:
SOUR : AWGN : MODE ONLY

CW Interferer A sine with a defined frequency offset is added to
the baseband signal.
The calculation of Ey, / N, ratio is omitted.

Remote-control command:
SOUR : AWGN : MODE CW
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System Bandwidth - AWGN

(Additive Noise and Noise
Only)

Minimum Noise/System
Bandwidth Ratio - AWGN

(Additive Noise and Noise
Only)

Noise Bandwidth - AWGN

(Additive Noise and Noise
Only)

Display Output Results For
- AWGN

(Additive Noise and Noise
Only)

1402.5222.32

Sets the RF bandwidth to which the set signal/noise ratio relates.

Within this frequency range, the signal is superimposed with a noise
signal whose level corresponds exactly to the set S/N ratio.

Note:
The noise signal is not generated arbitrarily for a particular
bandwidth, but instead it is generated in steps. Noise therefore
also occurs outside the set system bandwidth.

Remote-control command:
SOUR:AWGN:BWID 1.23 MHz

Sets the ratio of minimum noise bandwidth to system bandwidth.

The noise signal is not generated arbitrarily for a particular bandwidth,
but instead it is generated in steps. Noise therefore also occurs
outside the set system bandwidth.

With this parameter the minimum real noise bandwidth can be set as
required by some standards. It does not influence the calculation of level
from the set S/N ratio in relation to system bandwidth.

The overall bandwidth "System BW x Minimum Noise/System BW Ratio"
may not exceed 80 MHz.

Remote-control command:
SOUR:AWGN:BWID:RAT 2

Indicates the real noise bandwidth. The value is only indicated for
State On.

Note:
The noise signal is not generated arbitrarily for a particular
bandwidth, but instead it is generated in steps. Noise therefore
also occurs outside the set system bandwidth.

Remote-control command:
SOUR :AWGN :BWID:NOIS?

Selects the display of output results for the analog (DACIF) or the digital
(BBOUT) signal path.

Note:
This selection field is only available with the option R&S AMU-B18,
Baseband Digital I/Q Out. If the instrument is not equipped with this
option the parameters of the analog signal path are displayed.

Analog Output  The parameters of the analog signal path are
displayed.

Remote-control command:
SOUR:AWGN:DISP:ORES ANAL

Digital Output The parameters of the digital signal path are
displayed.

Remote-control command:
SOUR:AWGN:DISP:ORES DIG
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Target CW Frequency
Offset - AWGN

(CW Interferer only)
Resulting CW Frequency
Offset - AWGN

(CW Interferer only)

Sets the desired frequency of the sine in CW Interferer mode.

Remote-control command:
SOUR:AWGN:FREQ:TARG 3.4 MHz

Indication of the actual CW frequency of the sinusoidal signal in CW
Interferer mode. The actual frequency may differ from the desired
frequency, since the resolution is limited to 0.7 Hz.

Note:

The desired frequency constellation can be precisely set with an
accuracy of up to 0.01 Hz by selecting a suitable frequency offset
of the baseband source (e.g. Custom Dig Mod) and by correcting
the RF frequency by the difference between Resulting and Target
CW Frequency.

Remote-control command:
SOUR:AWGN:FREQ:RES?

The interfering signal is configured in the section Noise Level Configuration and Output Results.

Set Noise Level Via - AWGN Selects the mode for setting the noise level.

(Additive Noise only)

1402.5222.32

SIN

Eb/N,

The noise level is set on the basis of the value
entered for the signal/noise ratio.

With digital modulation, the associated Eb/N, value
is determined and displayed.

Remote-control command:
SOUR : AWGN : POW : MODE SN

The noise level is set on the basis of the value
entered for the ratio of bit energy to noise power
density.

The associated S/N value is displayed. The
correlation between the two values is as follows:

S_E _Ju

N N, Bsys

f bit = Bit rate (Symbol rate x Modulation value)

Bsys = System bandwidth

With Custom Dig Mod signals, the bit rate used
for calculation is defined by the selected standard
in the Custom Digital Mod dialog.

With Digital Standard signals, the bit rate to be
used for calculating the E,/Ng can be entered at Bit
Rate.

Some test cases with the 3GPP base station tests
(TS 25.141) specify, for example, E/N settings that
apply to channel-coded data or block segments.

Remote-control command:
SOUR:AWGN: POW:MODE EN
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Bit Rate - AWGN

(Additive Noise only)

Signal/Noise Ratio /
Signal/Interferer Ratio -
AWGN

(Additive Noise / CW
Interferer)

Eb/NO - AWGN

(Additive Noise only)

Signal Level - AWGN

(Additive Noise and CW
Interferer)

1402.5222.32

Sets or indicates the bit rate used for converting S/N to E,/No.

Custom Digital Mod

With Custom Digital Mod signals, the bit rate used is indicated only.
It is defined by the choice of the standard in the Custom Digital Mod
menu.

Digital Standard

With Digital Standard signals, the bit rate used for converting S/N to
E./No is set here.

When generating a Digital Standard, it is thus possible to select
which bit rate is to be used for calculating the ratio of bit energy to
noise power density, e.g. the bit rate before or after channel coding.

Remote-control command:
SOUR:AWGN:BRAT 3.4E6

Mode Additive Noise:
Sets the signal/noise ratio by selected Set Noise Level Via S/N.

If Set Noise Level Via Eb/NO is selected, the associated S/N value is
displayed here and read only.

Mode CW Interferer:
Sets the signal/interferer ratio.

Remote-control command:
SOUR:AWGN:SNR 10 dB

Sets the ratio of bit energy to noise power density by selected Set
Noise Level Via Eb/NO.

If Set Noise Level Via S/N is selected, the associated Eb/NO value is
displayed here and read only.

Remote-control command:
SOUR:AWGN:ENR 10 dB

Displays the power level of the useful signal.

Remote-control command:
SOUR:AWGN : POW: SIGN?
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Noise Level (System
Bandwidth) / Interferer
Level - AWGN

(Additive Noise and Noise
Only / CW Interferer)

1402.5222.32

Displays the level of the noise / interferer signal.

In this mode, this value corresponds to the level entered in the Level
header.

Note:
The noise signal is not generated arbitrarily for a particular
bandwidth, but instead it is generated in steps. Noise therefore
also occurs outside the set system bandwidth. This means that the
total measurable noise level (see below) usually exceeds the value
displayed here. Correct measurement of the noise level within the
system bandwidth is possible by means of channel power
measurement using a signal analyzer.

Noise Signal

. Mlllh -: - I.Ml‘liu. |

System Bandwidth

Remote-control command:
SOUR:AWGN:POW:NOIS 10 dBm
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Noise Level (Total
Bandwidth) - AWGN

(Additive Noise and Noise
Only)

Signal + Noise Level /
Signal + Interferer Level -
AWGN

(Additive Noise and CW
Interferer)

Signal + Noise PEP / Signal
+ Interferer PEP - AWGN

(Additive Noise and CW
Interferer)

1402.5222.32

Displays the level of the noise signal in the total bandwidth.

Noise Signal

.Mlllh . |.l|l||‘l|u.|

System Bandwidth

Note:
Display Output Results For the analog or digital signal path has
to be set before.

Remote-control command:
SOUR:AWGN : POW:NOIS:TOT?
Response: 19 dB

Displays the overall level of the noise / interferer signal plus useful
signal.

Note:
In the mode Additive Noise the Display Output Results For
(analog or digital) has to be set before.

Remote-control command:
SOUR : AWGN : POW : SUM?

Displays the peak envelope power of the overall signal comprised of
the noise / interferer signal plus useful signal.
Notes:

The peak envelope power (PEP) specified in the header

corresponds to the PEP value of the signal.

In the mode Additive Noise the Display Output Results For
(analog or digital) has to be set before.

Remote-control command:
SOUR:AWGN: POW:SUM: PEP?
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Baseband Signal - Baseband

Introduction - Baseband Signal

The R&S Signal Generator provides you with the ability to generate digital modulation signals in
accordance with the definitions in the digital standards or with user-definable characteristics. Signals
are generated in realtime or from a data store with the aid of external and internal data. You can also
load externally computed modulation signals into the R&S Signal Generator in the form of waveform
files.

Several digital standards are provided, plus digital modulation with user-definable signal characteristics,
generation of waveforms with the aid of the Arbitrary Waveform Generator and generation of multi
carrier CW signals with the aid of Multi Carrier CW.

The settings for digital modulation can be accessed in the block diagram via the "Baseband" function
block or with the aid of the key.

fdarker

1: slot timing
20 slot timing

s Baseband A

config

==

DigMod ‘

The equipment layout for generating the internal, digital modulation signals includes the options
Baseband Main Module (B13) and one of the options Baseband Generator (B9/B10/B11) .The three
Baseband Generator options feature different ARB memory sizes (see data sheet). Apart from the
memory size, however, the options offer the same functionality, either one can be installed.

In addition, the appropriate option is required for the digital standards. These options are specified in
the description of the respective standard.

The minimum equipment for a two-path instrument is a second R&S AMU-B9/B10/B11 option. This can
be used simultaneously on the second path to generate a modulation signal which can either be routed
via path A or added to the signal on path A with a frequency offset that can be set. In the case of a fully
two-path layout path B can be operated as a second signal generator independently of path A (see
chapter 2, 'Getting Started', and data sheet).

If the appropriate options are fitted, externally supplied real-time baseband signals can be added to the
internally generated signals.

In the subsequent signal route the baseband signals can be frequency-shifted, faded, detuned or
loaded with noise (see sections External Baseband Signal - Baseband Input, "Fading Simulation -
Fader Block" Menu Impairment Settings" and "Noise generator - AWGN").
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Signal Routing and Frequency Shifting

In the case of two-path instruments, signal routing, frequency offset and path gain definition are defined
at the topmost menu level in the Baseband block or by using the button under Baseband.

—— TDMA standarils The upper part of the Baseband menu is used for selecting digital standards,
GSMEDGE... digital modulation and waveform generation. These menus are described in the

36:;:)";‘3;"“""""3 respective chapters relating to the modulation systems.

CDMAZ2000...

— OFDMAWLAN standards —]

Frequency Offset The lower part of the Baseband menu can be used to define a frequency offset

"-'J'JI';'IZHSPﬂﬂsPT a path gain, a phase offset, and the signal routing for two-path instruments.
0.0 deg
Path Gain
0.0 B
Signal Rowuting —
v route to path A
route to path B

route to path A and B

The Frequency Offset section is used to enter the frequency offset.

Frequency Offset - Enters the frequency offset for the baseband signal.

Baseband The offset affects the signal on the Baseband block output. It shifts the

useful baseband signal in the center frequency.

Note:
For sample rates of exactly 100 MHz (Mode Digital Input
(Native 100 MHz)) it is not possible to enter a frequency offset.
The digital signal is fed into the signal path directly and not routed
to the resampler where the frequency offset takes place. This type
of entry is also prohibited if the noise generator (AWGN block) is
on.

The complex 1/Q bandwidth of the shifted useful signal must not
exceed 80 MHz in total. The following applies:

fqme,—ﬁ%Z—szHz and fome,+f“%£+802MHz

fuse = the complex useful bandwidth of the 1/Q signal before the offset.

fortset = frequency offset.
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The following graph illustrates the setting range for the frequency

offset.
P 80 MHz _
A
fuse fuse
>
P setting range f ., _
-40 MHz  f ., foser  +40 MHz
Example:
3GPP FDD signal (chip rate 3.84 Mcps, root-cosine filter 0.22).
EE————————Gehos Al Hemule—————
B it =
anp-——
0.0~ 0
800 ,
1000
g 1200
< 1400
4 600~
£ 1a00-
-200.0- '|
2200~
-240.0-
-280.0-
2843 :
3840000 -2000000 0 2000000 3841624
(He)iHz

The complex useful bandwidth of a signal which has been filtered
using a root-cosine filter with roll off o is calculated as follows:

ﬁtse = (1 + 0‘)* fsymbol

fsymbol = the symbol rate or chip rate of the signal.
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In the example the complex useful bandwidth is calculated as follows:
Fuse = (1+ 0.22) * 3.84 MHz = 4.6848 MHz.

So as to comply with the condition requiring a maximum 1/Q bandwidth
of 40 MHz, the valid range of values for the frequency offset is then:

4.6848 MHz 4.6848 MHz

<40MHz - —— =
2

-40MHz + < o S

-35.3152MHz < f, ., <35.3152MHz

In the case of ARB signals, the output clock rate can be used for
estimating the maximum I/Q bandwidth of the waveform.

Remote-control command:
SOUR:BB:FOFF 2MHZ

The Path Gain section is used to enter the relative path gain.

Path Gain - Baseband

1402.5222.32

Enters the path gain for the baseband signal of the selected path
compared to the baseband signal of the other path and/or of the external
baseband input.

The gain affects the signal on the Baseband block output.

Note:
In case the baseband signal is additionally faded and routed at the
output of the fading simulator, so that the faded signals from both
paths are summed, the real path gain is measured at the output of
the Fading block and set with the fading parameter Summation
Ratio A/B (see description "Fading Simulator”, section "Summation
Ratio A/B").
The relative gain set with the parameter Path Gain in the
Baseband block is ignored.

The Path Gains of the different baseband sources (Baseband A and
Baseband B) define the relative gain of the associated signals. The
real gain depends on the following parameters along with the set path
gain:

Signal characteristics, in particular the crest factor
Number of baseband sources

The sum baseband signal can be verified in the spectrum display in
the Graphics block.

Remote-control command:
SOUR:BB:PGA 2 dB
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Signal Routing and Frequency Shifting

The Signal Routing section is used to define the signal route for two-path instruments.

Signal Routing - Baseband Selects the signal route for the baseband signal of a two-path instrument.
The following table shows the combination of signal routes allowed for
two-path instruments.

Route to path A

Route to path B

Route to path A
and B

The baseband signal is introduced into path A. The
signals from both paths are summed if necessary.

Remote-control command:
SOUR:BB:ROUT A

The baseband signal is introduced into path B. The
signals from both paths are summed if necessary.

Remote-control commands:
SOUR:BB:ROUT B

The baseband signal is introduced into path A and
path B. The signals from both paths are summed if
necessary.

Remote-control command:
SOUR:BB:ROUT AB

Table 4-1  Combinations of signal routings for two-path instruments
Routing Routing Block diagram
baseband A baseband B
Fading A ,
B
QL GSM TU3 -
Graphics BERT
Route Route confi. corti.
to path A to path A oo ||| e
Fading B |[AWGN/IMP B = :
config.. | config.. | = «% a
I I~ on I~ on ' a
Std Del mp —] be e our
Fading A ,
@ tn;m:;; | :>4Ego
Graphics BERT
Route Route confi.. corti.
to path A to path B e ||| e

Fading B |[AWGN/IMP B !

e ot ||, :
I~ on I~ on I @

Std Del M —] i i@ our

1 OnfOff Ratio
2 OnfOff Ratio
3 OnfOff Ratio
o 4 0N Ratio
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R&S AMU 200A

Routing
baseband A

Routing
baseband B

Block diagram

Clock Marker 1: Puise:
2 Restart
3 Restart
4 Restart

TRIGGER 1

Fading A

I~ on
GSM TU3

|
B m :>::>4Ego
—

DIG Ira OUT

Graphics
Route Route )
I~ on
to path A to path A and B craph g
Fading B |[AWGN/IMP B !
confi.. cons. ||, N
I on I~ on v @
Std Del mp —] pic i@ ouT
T 7=
Fading A ,
contg.._| cong__| conts. | | corts.. _[|— g
TRIGGER 1 v I~ on -] o
9 S e
Graphics
Route Route )
I~ on
to path B to path A Graph A8
N
Fading B |[AWGN/IMP B !
contg.._| cong.. | o [|__, 2
v I~ on I~ on vl a
Std Del mp —] pic i@ ouT
Fading A ,
confia.._| conts. | | corts.. _[|— g
TRIGGER 1 v I~ on -] o
GSM TU3 m
Graphics
Route Route e
I~ on
to path B to path B Graph A8
N
Fading B |[AWGN/IMP B !
confi.. cons. ||, N
I on I~ on v @
Std Del mp —] pic i@ ouT
T 7=
Fading A ,
contg.._| cong__| conts. | | corts.. _[|— g
TRIGGER 1 v I~ on -] o
9 S e
Graphics
Route Route )
I~ on
to path B to path Aand B Grahaeg
Fading B |[AWGN/IMP B !
confi.. cons. ||, N
I~ on I~ on v @
Std Del mp —] pic i@ ouT
Fading A ,
comg. || coma. | coma.._[|__, | corto.__{|—] &
TRIGGER 1 v I~ on o d
«@_ 6SM TU3 — s
Graphics
Route Route contig._
I o
to path Aand B to path A ooy
e
Fading B |[AWGN/IMP B| !
E| coma._{|_f com.._| :
I~ on I~ on ] @
Std Del MP —] i@ our

1 OnfOff Ratio
2 Onfoff Ratio
3 OnfOff Ratio

My % OOt Ratio
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Routing Routing Block diagram
baseband A baseband B

Clock Marker 1: Puise:

2 Restart
3 Restart
4 Restart
Fading A ,
config...
e I S NN v B v S
TRGGER1 [V I~ on o o
QL GSM TU3 — D
DI 1 OUT

Graphics BERT

Route Route confi.. Gorigr
to path A and B to path B ™ on ™ on

Graph A+B BERT
N
Fading B |[AWGN/IMP B !
;
e ot ||, :
I~ on I~ on I @
Std Del M —] i i@ our

TRIGGER 1

Fading A .
com (| Lo | o [T
I~ on v i
GSM TU3 i
016 113 GUT

Graphics BERT
Route Route confi.. corti.
to path A and B to path A and B e ||| e
N

Fading B |[AWGN/IMP B !

| | ;

] T on o [l :

St Del P —| psiaour

1 OnfOff Ratio
2 OnfOff Ratio
3 OnfOff Ratio

Mirrar % OOt Ratio
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Data and Signal Sources in Baseband

This section describes the common characteristics of the signals used for generating the baseband
signal for all standards, including for example all listed data sources. The selection in the digital menus
at any given time depends on the parameter and standard concerned and is clear from the selection list
offered in the menu. The external data sources may therefore not be available in certain cases.

Characteristics which are uniquely specific to particular standards are described in relation to the menu
concerned.

Note:
Externally generated analog baseband signals can be fed into the digital signal path via the analog
I/Q input I IN and Q IN (option Baseband Input, R&S AMU-B17) see section Introduction - Baseband
Input, on page 4.125.

The following input signals are used when digital modulation signals are being generated:
- Modulation data

- Clock signals

- Control signals

The input signals can be both internally generated and supplied from an external source. The internally
generated data and clock signals are output not only on the DATA and Clock connectors but also on the
corresponding pins of the AUX I/O interface.

Clock signals for both paths can be internally generated or supplied from an external source. When the
external clock source is selected, the externally supplied clock signal always applies to both paths
simultaneously.

Likewise control signals and also trigger signals for triggering signal generation in the R&S Signal
Generator can be internally generated or supplied from an external source.

Up to four marker output signals for synchronizing external instruments can be user-defined for each
path.

Externally computed waveform files can be loaded via one of the computer interfaces (USB - memory
stick, or Ethernet interface - network drive) or via the IEC bus in the instrument and generated with the
aid of the Arbitrary Waveform Generator (ARB, see section "Arbitrary Waveform Generator ARB", page
4.179). Internally the Multi Carrier CW menu for defining multi carrier waveforms is available (see
"Multi Carrier Continuous Wave").
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Internal PRBS Data and Data Patterns

PRBS generators deliver pseudo-random binary sequences of differing length and duration. They are
known as maximum length sequences, and are generated with the aid of ring shift registers with
feedback points determined by the polynomial.

By way of example, the diagram below shows a 9-bit generator with feedback to registers 4 and 0
(output).

EXOR

8| o 3 {2 {0 ] seroame

Fig. 4-1 9-bit PRBS generator

Note:
For PRBS15 and PRBS23, a CCITT V.52-compliant data inversion is performed in the feedback path
automatically as shown below:

XEXEXEXEXTXPX X XXX XX X X X
’—>D15—>D14}>D13—ﬁo12bm1HmohDgHDS—%D?+D6—>D5—>D4—>{D3H02TD1T

The pseudo-random sequence from a PRBS generator is uniquely defined by the register number and
the feedback. The following table describes all the available PRBS generators:

Table 4-2 PRBS generators
PRBS generator Length in bits Feedback to Menu selection
9-bit 2°-1 =511 Registers 4, 0 PRBS 9
11-bit 2" 1 =2047 Registers 2, 0 PRBS 11
16-bit 2% .1 =65535 Registers 5, 3, 2, 0 PRBS 16
20-bit 2% 1 = 1048575 Registers 3, 0 PRBS 20
21-bit 2%' .1 = 2097151 Registers 2, 0 PRBS 21

The Data Source selection for PRBS data from the menus is PNQ9, ....

Simple data patterns such as binary 0 strings or 1 strings can also be used as internal modulation data.
The Data Source selection from the menus is ALL 0, ALL1. A variable bit string with a maximum
length of 64 bits can be entered in an input field by selecting Pattern.
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Internal Modulation Data from Lists

Internal modulation data can be generated and stored in the form of binary lists. A separate file is
created for each list and held on the R&S Signal Generator hard disk. The file name can be defined by
the user.

The Data Source selection from the menus is Data List. When this menu item is chosen the Select
Data List button appears; this opens the file-selection window for data lists. A list can be created and
edited in the Data List Editor, which is accessed from the menu via the List Management or Data List
Management button.

& Data list - data,_cdma

Offset 0, Len 685136, data_cdma rep
0 ﬂl]11 0001 0000 OOOO OOOO OOOO OQOOO OOOO 1111 1110
40 0101 1111 0000 1111 0000 OOOO OOOO OOOO OQOOO OOOO
80 0101 0101 0101 0101 0101 0101 0101 0101 0101 0101

120 0101 04101 04101 0101 01041 0101 0401 0101 0101 O1DA

160 0101 0101 0101 0101 0101 0101 0101 0101 0101 011

NN NANA NANA NAN4d NAN4 N4N4d N4N4 0404 N4n4d n4nd N4 n4

GoTo HEX

The maximum length of a data list is determined by the size of the data list memory (see data sheet).
There is no restriction on the number of lists that can be stored.

External Synchronous Modulation Data
External Serial Modulation Data via the DATA Connector

For Custom Digital Modulation, serial modulation data can be supplied bit-by-bit via the DATA
connector. The Data Source selection from the menu is Extern Serial. In the case of two-path
instruments the DATA input is permanently allocated to path A.

[ Data Source

'Data Source | Extern serial ji

In the case of modulation modes with more than 1 bit/symbol, the most significant bit (MSB) must be
fed in first (MSB first).

The clock reference (symbol clock) used to read in the data can be either internal or external.

External serial data is output on the PARDATA pins of the AUX I/O interface as parallel data LSB-
justified.

The maximum data rate for serial data processing can be found in the data sheet.
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External Parallel Modulation Data via the AUX I/O Interface

For Custom Digital Modulation, parallel data can be supplied symbol-by-symbol via the AUX I/O
interface (DO — D9). The Data Source selection from the menu is Extern Parallel. In the case of two-
path instruments the DATA input is permanently allocated to path A.

I Data Source |
IData Source Extern Parallel (AUX 1/Q) ~ '

In the case of modulation modes with fewer than 10 bits/symbol, the data must be applied LSB-justified.
In the case of 8-PSK modulation for example (3 bits/symbol) only data lines DO, D1 and D2 are used.

The clock reference (symbol clock) used to read in the data can be either internal or external.

External parallel data is output on the DATA connector serially. However, there is a maximum data rate
above which serial data processing becomes impossible and the DATA connector becomes high-
impedance. The maximum data rate for parallel data processing is shown in the data sheet.

Clock Signals

The clock reference used for generating the timing pulse can be either internal or external (Clock
Source selection from the menu: Internal / External).

Internal clock reference

When the internal clock reference is selected, the clock signals generated by the R&S Signal Generator
are output on the following connectors:

Clock Setlings
ICIuck Source |Intema| jl

CLOCK (front panel) Bit clock

CLOCK OUT (rear panel) Choice of bit clock or symbol clock
BITCLK (AUX I/O interface, rear panel) Bit clock

SYMBCLK (AUX I/O interface, rear panel) Symbol clock

The clock output signals are assigned in the menu sequence [Setup -Environment - Global
Trigger/Clock/External Inputs - USER Marker /AUX 1/O Settings.
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External clock reference

When the external clock reference is selected, it is always supplied via the CLOCK connector on the
front panel. The internal clocks synchronized to it are output on the following connectors:

Clock Settings
ICIuck Source |Exlerna| jl

CLOCK OUT (rear panel) Choice of bit clock or symbol clock
BITCLK (AUX I/O interface, rear panel) Bit clock
SYMBCLK (AUX I/O interface, rear panel) Symbol clock

The active edge of the external clock signal on the CLOCK input is selectable (menu [Setup]-System-
Global Trigger/Clock/External Inputs). Internally the rising edge is always taken as the active edge.
The active rising edge of the internal clocks is therefore synchronized with either the rising or the falling
edge of the external clock reference. A symbol clock can be supplied externally or, if internally
generated or externally asynchronous data is being fed in, a multiple of a symbol clock can be supplied.

In order for the clock synthesizer on the R&S Signal Generator to be synchronized correctly, the
external clock reference must first be applied and the correct symbol rate must then be set. Until this
has been done the external clock source must not be selected (Clock Source External).

Note:
The symbol rate set must not deviate from the symbol rate of the external signal by more than 2%
(see also data sheet).

The synchronization of data signals and clock signals for the various data sources and clock sources is
described in the following section.
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Synchronizing Data Signals and Clock Signals

When selecting data signals and clock signals, the following operating modes are possible:
e Internal clock and internal data

e Internal clock and external synchronous data

e  External clock and external synchronous data

e External clock and either internal data or external asynchronous data

Internal Clock and Internal Data

In modulation modes with fewer than 10 bits/symbol, the parallel data is output LSB-justified. In the
case of 8-PSK modulation for example (3 bits/symbol) only data lines DO, D1 and D2 are used.

In the following example, the diagram shows the output signals of an 8-PSK modulation (3 bits per
symbol) on the serial DATA interface. The positive edge of the clock is always used when outputting
data. The data source is a data list with 15 bits = 001 010 100 101 110 (5 symbols).

CLOCK (bit clock out) I l I l I l I l I l I ‘ I l I l I ‘ I l I I I ‘ I l I l I

CLOCK OUT (symbol clock out) I\ I \ I\ [ \ /
DATA (ser. data out) MSB [ T8 \_MSB_/ \_LSB_ [/ ™sB LsB_Jf VMSB J TSB T MSB L8
Data Symbols 001 010 | 100 | 101 ‘ 110

Fig. 4-2  Output signal on the serial data interface and clock output signals on the AUX I/O interface

There is a maximum data rate above which serial data processing becomes impossible. This data rate
can be found in the data sheet. If the rate is exceeded the DATA connector becomes high-impedance,
and the output on the CLOCK connector is the symbol clock instead of the bit clock.

In the following example, the diagram shows the output signals of an 8-PSK modulation (3 bits per
symbol) on the parallel interface. The data source is a data list with 15 bits = 001 010 100 101 110 (5
symbols).

SYMB CLK (symbol clock out) [ \ I k I \ l \ l

D 9 (par. data 9 out)

D 3 (par. data 3 out)

D 2 (par. data 2 out)

|
!
\
.
|
D 1 (par. data 1 out) J

4 F 4
001 010

Fig. 4-3  Data and clock output signals on the parallel AUX /O interface

D 0 (par. data 0 out) Y

\
|
!
I
[
\
A
|
‘ 100

|
I
!
J
‘ 1?0

Data symbols 101

In order for parallel external data to be retrieved correctly the rising edge of the symbol clock must be
used, since the timing between the falling edge of the symbol clock and the data switch on the parallel
interface is undefined.
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Internal Clock and External Synchronous Data

External serial data

When serial data for Custom Digital Modulation is being fed in via the DATA connector on the front
panel, the symbol clock acts as a scanning pulse (strobe) so as to mark the least significant bit in a
symbol.

The clock signals are output on the CLOCK and CLOCK OUT connectors (front panel and rear panel
respectively, choice of bit clock or symbol clock on the latter) and on the BITCLK or SYMBCLK pins on
the AUX 1I/O interface. Optimum timing is achieved from using the output signal on the CLOCK
connector on the front panel. The setup and hold times (see following diagram, tset,p and tho) that must
be maintained in the R&S Signal Generator to ensure that the serial data is accepted correctly can be
found in the data sheet.

The following diagram illustrates the timing ratios between data and clock when serial data is being
supplied from an external source and the internal clock source is being used.

R
CLOCK (bit clock out) 4+ | L4 4 L4 |
CLOCK OUT (symbol clock out) _/ /_\
DATA (ser. data in) s, X msB X X_sB_X

Fig. 4-4  External serial data and the clock signals which are output (bit clock and symbol clock). The
setup time (tsewwp) @and hold time (thoig) can be found in the data sheet.

External parallel data

When parallel data for Custom Digital Modulation is being fed in via the AUX I/O interface (DO — D9),
the internal symbol clock is used.

The symbol clock is output on the CLOCK OUT connector (rear panel, choice of bit clock or symbol
clock) and on the SYMBCLK pin on the AUX I/O interface. Optimum timing is achieved by using the
symbol clock on the SYMBCLK pin on the AUX I/O interface. The setup and hold times (see following
diagram, tsetp and thoiq) that must be maintained in the R&S Signal Generator to ensure that the serial
data is accepted correctly can be found in the data sheet.

The following diagram illustrates the timing ratios between data and clock when parallel data is being
supplied from an external source and the internal clock source is being used.

tsetupthold
it

DO...D9 (par. data in) )| )C

SYMB CLK (symbol clock output) I ; | ;

Fig. 4-5 External parallel data, internal clock signal and the clock signal that is output on the AUX I/O
interface The setup time (tset,p) @and hold time (tnoq) can be found in the data sheet.
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External Clock and External Synchronous Data

When synchronous modulation data is being fed in from an external source for Custom Digital
Modulation, clock generation in the R&S Signal Generator can be synchronized on the rising or falling
edge of an external symbol clock. The clock reference is supplied on the CLOCK connector (front
panel).

The clock signals generated as a result are output on the CLOCK OUT connector (rear panel, choice of
bit clock or symbol clock) and on the BITCLK or SYMBCLK pins on the AUX I/O interface.

External serial data
The following diagram illustrates the timing ratios between data and clock when serial data is being
supplied from an external source and an external reference clock is being used.

t

setup thold
> >

DATA (ser. datain) ) B X_msB_X_

CLOCK (symbol clock in) I
BIT CLK (bit clock out)
11 £

Fig. 4-6 External serial data and external symbol clock - 3 bits/symbol with high and low active
symbol clock for marking the LSB. The data and the symbol clock must change state
simultaneously. The setup time (tset,p) @and hold time (thoq) can be found in the data sheet.

A bit clock is generated from the externally supplied symbol clock and is used for reading the serial data
into the R&S Signal Generator. The active edge of this bit clock is located ahead of the symbol clock.

External parallel data

The following diagram illustrates the timing ratios between data and clock when parallel data is being
supplied from an external source and an external reference clock is being used.

t

setup thold
“—> «—>

DO...D9 (par. data in) | X A

CLOCK (symbol clock in) —v—l__—l——,_l—

SYMB CLK (symbol clock out) ___

Fig. 4-7  External parallel data with high and low active external symbol clock. The setup time (tsetyp)
and hold time (t,04) can be found in the data sheet.

The R&S Signal Generator uses the externally supplied symbol clock to generate an internal symbol
clock that defines the sampling points at which the parallel data is read into the R&S Signal Generator.
These sampling points are also located a little ahead of the external symbol clock.
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External Clock and Internal or External Asynchronous Data

If the modulation data is generated internally or supplied asynchronously from an external source, clock
generation in the R&S Vector Signal Generator can be synchronized on an external symbol clock, or a
multiple thereof, which is fed in on the CLOCK connector (front panel). Synchronization can be based
on the rising edge or falling edge according to choice. The maximum permissible multiple symbol clock
can be found in the data sheet.

Control Signals

The following control signals are processed in the R&S Signal Generator:
- Burst Gate and Level Attenuation for power ramping

- CW for controlling the CW (continuous wave) mode
The CW signal turns off digital modulation. The RF signal is output in unmodulated form.
In case of standards in which it is possible to switch between different modulation modes, the signal
is output only and cannot be supplied from an external source. In such cases it indicates the
modulation mode internally (standard GSM: signal high (1) = modulation mode GMSK and signal
low (0) = modulation mode 8PSK EDGE).

The CW control signal is generated internally and fed to the AUX I/O interface. The control signals for
power ramping can be provided externally for Custom Digital Modulation only. When generated
internally the signals are output on the AUX I/O interface.

A dedicated internal Control Data Editor is provided for defining the control signals. This editor with its
intuitive graphical interface can be used to define and save control signals. Definition by generating or
editing a binary list is no longer necessary (though it is still possible via the IEC bus).

A separate file with the file extension *.dm_iqc is created for each defined control signal and held on
the R&S Signal Generator hard disk.

If the Component Data Editor is used, the Control Data Editor is integrated with it. The defined
control data is not held separately, but stored with the data structure. This applies both to signals of the
Data Editor Realtime and the Data Editor Offline.

Power Ramping and Level Attenuation

In TDMA radio networks it is necessary to control the RF output signal envelope synchronously for the
purpose of digital modulation. The signals Burst Gate and Lev Att are used for this. These signals are
internally generated. In case of Custom Digital Modulation they can also be supplied from an external
source via the AUX I/O interface.

When power ramping is enabled, a ramp is generated whenever there is a data switch on the Burst
signal (from high to low or low to high). The steepness of this ramp can be adjusted. Power ramping is
enabled and configured in the Power Ramp Control submenu.

The Lev_Att signal is used to control a defined level attenuation. If level attenuation is enabled, the
modulation signal level is attenuated by a defined value if the Lev Att signal is high. The level
attenuation value is defined in the Power Ramp Control menu. For the GSM/EDGE standard a
maximum of 7 different level attenuation values can be defined and allocated separately to the 8 slots
quite independently of one another. Level attenuation is enabled either in the Power Ramp Control
menu (Custom Digital Modulation) or in the Burst Editor (GSM/EDGE).
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ISIDI Level |Mtenuated jl

Slot Attenuation |7.0dB (AT =l

Level attenuation enables to simulate radio stations located at various distances.

The diagram below shows an example of how the power ramping signals work.

Burst 1 L L
\ \

Lev Att : : —
\ \

I
 Start of falling edge | Start of |

. level attenuation |
Start of rising edge| ' End of level attenuation
RF Out

Fig. 4-8  Signal behavior when power ramping is enabled. The Burst Gate signal defines the start of
the rising and falling edges of the envelope, and the Lev Att signal defines the start and end
of level attenuation. The level attenuation value is defined in the Power Ramp Control
menu.

Trigger Signals

In the R&S Signal Generator, trigger signals are internally generated or externally supplied signals
which start signal generation at a particular point in time.

Signal generation can also take place without triggering, in which case the signal is then generated in
full after modulation is powered up. A trigger event either has no effect on signal generation (menu
setting Trigger Mode Auto) or triggers a signal restart (menu setting Trigger Mode Retrigger).

If signal generation is triggered, the signal is continuously generated after the first trigger. In the
Armed_Auto mode, a further trigger event has no effect. In the Armed_Retrig mode, every additional
trigger event triggers a restart of the signal. In both cases, triggering can be reset to the initial state
(armed), i.e. signal generation is stopped and the instrument waits for the next trigger to start signal
generation anew.

The status of signal generation (Running or Stopped) is displayed for all trigger modes in the
corresponding trigger menu of the digital standard currently switched on. The signal generation status
particularly with an external trigger can thus be checked.

Internal and external trigger sources are available for triggering.

- Internally, triggering is carried out manually by pressing the Execute Trigger button (menu
selection Internal).

- External trigger signals can be fed in via the TRIGGER 1 and 2 connectors on the front and rear
panels (menu selection External).

The effect of a restarted trigger signal in the Retrigger trigger mode can be suppressed for a
definable number of symbols (menu setting (External) Trigger Inhibit). By this means the trigger
can be suppressed for a definable number of frames, for example in the course of base station
tests, and yet the signal can still be generated synchronously. In each frame the base station
generates a trigger which would cause a signal generation restart every time but for the
suppression.

Example: Entering 1000 samples means that after a trigger event, any subsequent trigger signal is
ignored for the space of 1000 samples.
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Marker Output Signals

The R&S Signal Generator generates user-definable marker output signals which can be used to
synchronize external instruments. By this means a slot clock or frame clock can be set, for instance, or
the start of a particular modulation symbol can be marked.

Four marker outputs are available for each path. The outputs for markers 1 to 3 are defined, but marker
4 can be mapped to one of the USER outputs according to choice.

Path A

Markers 1/2 MARKER 1A/ 2A BNC connectors on the front panel

Marker 3 MARKER 3A pin of the AUX I/O connector on the rear panel

Marker 4 USER1 BNC connector or USER2/3/4 pins of the AUX I/O connector on the rear
panel according to choice

Path B

Marker 1 MARKER 1B / 2B BNC connector on the rear panel

Markers 2/3 MARKER 3B pin of the AUX I/O connector on the rear panel

Marker 4 USER1 BNC connector or USER2/3/4 pins of the AUX I/O connector on the rear

panel according to choice

1402.5222.32 4124 E-3



R&S AMU200 Introduction - Baseband Input

External Baseband Signal - Baseband Input

Introduction - Baseband Input

The R&S AMU 200A Baseband Signal Generator and Fading Simulator makes it possible to feed
external analog or digital baseband signals into the signal paths.

User-specific wanted signals or interference signals can thus be added to internally generated signals
and subsequently - provided the instrument is fitted with the required options - be faded, detuned or
loaded with noise (see the sections "Fading Menu", "Impairment Settings Menu" and "AWGN Settings
Menu").

An analog signal is fed in via the I/Q connectors and then A/D-converted. The complex analog
baseband input bandwidth is 60 MHz, i.e. the | and Q components of the signal are each filtered with a
30 MHz lowpass.

Digital signals are input via the LVDS interface Digital Input. An external digital signal interface module
(R&S EX-IQ-Box) can be connected, providing parallel or serial signal transmission from external
devices.

The externally input signal can be added to the internally generated signals and be frequency-shifted as
well as loaded with a relative gain.

The equipment options for the basic unit includes the option R&S AMU-B17 (Baseband 1/Q Input
digital/analog) and the option R&S AMU-B13 (Baseband Main Module). If the R&S AMU is equipped
with a baseband generator module (option R&S AMU-B9/B10/B11, Baseband Generator), internally
generated signals can be added to the baseband input. If the R&S AMU is equipped with a fading
simulator (option R&S AMU-B14, Fading Simulator and option R&S AMU-B15, the Fading Simulator
Extension), the signals can be faded. The fading module can also process external I/Q signals.

Note:
To avoid electromagnetic interference (EMI) only the cable R&S SMU-Z6 must be used for the
connection to the digital interface BBIN.

For two-path instruments, the external signal can be connected to baseband path A or path B. Up to two
baseband input modules can be applied. The signal of the first baseband module can be routed to

path A, path B or to both paths. The signal of the second baseband input module is firmly connected to
path B.

The range for the sample rate of the external digital signals is 400 Hz to 100 MHz. The resampler
operates in such a way that a baseband signal with a sample rate of less than 100 MHz is interpolated
on the 100-MHz sample rate and then used as output.

A sample rate less than 100 MHz must fulfill the following condition:
Sample rate x 0.31 > modulation bandwidth

With a sample rate of 100 MHz (Sample Rate Source User Defined), the modulation bandwidth has a
value of 40 MHz.
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Figure 4-1 External Baseband Signals

For sample rates in the range of 400 Hz ... <100 MHz, the external clock must be provided, it is required
to reconstruct the signal (Baseband In Mode Digital Input (Sample Rate Source Digital 1/Q In)).

For sample rates of exactly 100 MHz the digital signal is directly fed into the digital signal path
(Baseband In Mode Digital Input (Sample Rate Source User Defined)).

Note:
The signal source (typically a second R&S Instrument) and the receiving R&S Instrument have to be

synchronized.
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BB Input Block

The settings for signal routing, frequency offset and path gain are available in the "BB Input" function
block of each path or in the "BB Input" menus which are opened using the key.

If an R&S EX-IQ-Box is connected, the R&S instrument recognizes this module automatically and
indicates a labeled symbol of the R&S EX-IQ-Box at the corresponding function block. A button for
configuring the settings of the R&S EX-IQ-Box is displayed in the Baseband Input Settings dialog (see
"R&S EX-IQ-Box Manual"). Additionally the components of the recognized R&S EX-IQ-Box are listed in
the Hardware Config, section Baseband Assembly.

DI ik R Ex-If2-Bo

The external baseband signal is activated by switching on in the Baseband Input settings menu as well
as by ticking the checkbox of the BB Input function block.

The Baseband Input Settings menu containing the external baseband
signal settings is opened under the first item of the BB Input block menu

Frequency Offset

0.00 ”memi" (see "Baseband Input Settings Menu", on page 4.128).

0.0 *“i_ ot A frequency offset and a path gain can be set in the two following menu
sion nehtzj:;;th ':"""’ items of the BB Input block menu — provided the instrument is equipped

route to path B with at least two baseband sources.

route to path A and B

For two-path instruments the routing of the signals can be defined in the
Signal Routing section of the BB Input block.
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Baseband Input Settings Menu

The settings for the external baseband signal are available in the "BB Input" function block of each
path or in the "BB Input" menus which are opened using the key.

B Baseband Input Settings & E@I@ & Baseband Input Settings &
IMude IAnaIng Input jl IMude IDigitaI Input
1/Q Swap [~ on | EX-1/0-Box Settings... |
Basehand Input Level
1/Q Swap [~ On
Measurement Period I 2 I s j -
Sample Rate

Auto Level Set | Source I User Defined J
Crest Factor | 0.00|dB | Value | 400000 Hz |
PEP | 0.00| dBFS | FIFO Status oK

Baseband Input Level
Level | 6.99) dBm | ’
Measurement Period I 2 I s j
Impairments

Gain Imbalance (Q versus [} | 0.000(dB  ~| uto Level Set |

| Offset I |]_|]|]|]| LES j Crest Factor I I].I]I]I dB j
Q Offset [ oooo[%Fs ~||| J|PEP | 0.00] dBFS ~|
0 Skew (Q Delay) | 0.000[ns - Level | 0.00| dBFS | I

Signal Monitoring Signal Monitoring
No Overload o No Overflow »
Overload Hold ] Reset Overflow Hold L geset
Connected Device
State - Baseband Input Switches On/Off the feeding of an external analog or digital signal into

the signal path.

An external analog signal is A/D-converted and fed into path A or path
B or into both paths simultaneously.

If no signal is applied at the input selected with parameter Mode an
error message is displayed.

On Switches On the external I/Q input signal of the
corresponding BB Input block. The input symbols
display the active signal mode (digital DIG 1/Q IN or
analog | and Q).

Remote-control command:
SOUR:BBIN:STAT ON

Off Switches Off the external I/Q input signal of the
corresponding BB Input block.

Remote-control command:
SOUR:BBIN:STAT OFF
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Mode - Baseband Input Selects the signal mode (analog or digital) of the external input signal
for the BB Input block.

Analog Input An external analog baseband signal (BB Input) is
fed in via the | and Q analog inputs.

The block diagram shows the BNC connectors at
the BB Input block. The signals are A/D-converted
using the 100 MHz system clock and fed into the
digital signal path.

Remote-control command:
SOUR:BBIN:MODE ANAL

Digital Input The external digital baseband signal is fed into the
digital signal path via the Digital Input connector.

The internal signal processing is based on a
sample rate of 100 MHz. External input signals
with sample rates less than 100 MHz are
upsampled. The external sample rate can be
estimated or defined by the user in the appropriate
entry fields.

Note:
This item is available only with BBinS Revision
05.02 or higher and BBinR Revision 02.06 or
higher (see menu Setup-Hardware Config).

Remote-control command:
SOUR:BBIN:MODE DIG

EX-l/Q-Box Settings... - Digital Input with connected R&S EX-IQ-Box only.
Baseband Input Opens the main settings dialog of the R&S EX-1Q-Box.

I/Q-Swap - Baseband Input Activates swapping of the | and Q signal components, which mirrors
the spectrum at the f=0 line and inverts the sign of the frequency.

The 1/Q swap may be needed if an external CDMA signal is to be
added to an internally generated baseband signal (see section "Digital
Standard CDMA2000").

Remote-control command:
SOUR:BBIN:IQSW:STAT ON | OFF

For digital input signals the section Sample Rate is available in the Baseband Input Settings dialog.
The sample rate of the external digital baseband signal can be set and the state of signal transmission
is indicated by the FIFO Status.

Sample Rate
Source | User Defined j
Value [ 100.000 000 000 | MHz  ~|
FIFO Status OK
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Sample Rate Source -
Baseband Input

Sample Rate Value -
Baseband Input

FIFO Status - Baseband
Input

1402.5222.32

Digital Input only.

Selects the source for estimating the sample rate or defining it by the
user.

Note:
With a connected R&S EX-IQ-Box either the internal clock source
(User defined) or an external clock (Digital I/Q In) can be selected
in the settings dialog of the R&S EX-IQ-Box. Therefore, the sample
rate source is only indicated in this field.

User Defined Enables the user to define the sample rate in the
entry field value.

Remote-control command:
SOUR:BBIN:SRAT:SOUR USER

Digital I/Q In Estimates the sample rate on the digital I/Q input
and displays the value in the value field.

Remote-control command:
SOUR:BBIN:SRAT:SOUR DIN

Digital Input only.

Sets the sample rate of the external digital baseband input signal.

Note:
The maximum value is 90 MHz with BBinR Revision 02.xx and 100
MHz with BBinR Revision 03.00 or higher.

Remote-control command:
SOUR:BBIN:SRAT:ACT 100MHz

Digital Input only.

Indicates the state of the signal transmission.
OK
Resampling is working properly.
OFL = Overflow
The external sample rate frequency is too high which causes an
overflow in signal transmission.
URUN = Underrun

The external sample rate frequency is too low which causes an
underrun in signal transmission.

Remote-control command:
SOUR:BBIN:SRAT:FIFO:STAT?
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The crest factor and the peak power of the external baseband signal are entered in the section
Baseband Input Level. These values are necessary for a correct internal signal processing in the R&S
Signal Generator. They can also be automatically estimated by a measurement using the Auto Level

Set button.

Baseband Input Level
Measurement Period | 2[s -
Auto Level Set |

Crest Factor | 000/ dB -]
PEP | 0.00| dBFS ~|
Level | 0.00| dBFS |

Measurement Period -
Baseband Input

Auto Level Set - Baseband
Input

Crest Factor - Baseband
Input

PEP - Baseband Input

Level - Baseband Input

1402.5222.32

Sets the recording duration for measuring the baseband input signal
by Auto Level Set. For accurate level measurements, the
measurement period should be set to a time value that is long enough
to capture several periods of the input signal.

Remote-control command:
SOUR:BBIN:MPER 4s

Starts measuring the input signal. The measurement estimates the
crest factor, the peak power and rms power. The estimated values are
automatically entered into the input fields Crest Factor, PEP and
Level. Using these estimated values the internal gain control adjusts
the input signal gain to achieve an optimal dynamic range.

Remote-control command:
SOUR:BBIN:ALEV:EXEC

Sets the crest factor of the external analog or digital baseband signal.
Indicates the crest factor acquired with Auto Level Set.

Remote-control command:
SOUR:BBIN:CFAC 33

Enters the peak level of the external analog or digital baseband signal
relative to full scale of 0.5 V (in terms of dB full scale).
Indicates the peak level acquired with Auto Level Set.

Remote-control command:
SOUR:BBIN:POW:PEAK -4.56

Indicates the estimated rms level acquired with Auto Level Set.

Remote-control command:
SOUR :BBIN:POW:RMS?
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For analog input signals the section Impairments is available in the Baseband Input Settings
dialog. Additionally to the internal calibration of the instrument a DC offset, gain imbalance and time
delay can be set to | and Q signal components. The section Signal Monitoring indicates the overload

of the A/D - Converter.

Impairments

Gain Imbalance (Q versus ) | 0.000(dB  ~|
| Offset | 0.000 | %FS  ~|
Q Offset | 0.000 [ %FS  ~|
I/Q Skew (Q Delay) | 0.000(ns |

Gain Imbalance (Q versus

1) - Baseband Input

| Offset - Baseband Input

Q Offset - Baseband Input

1/Q-Skew (Q Delay) -
Baseband Input

1402.5222.32

Analog Input only.

Enables to amplify the Q component of the input signal additionally to
the internal calibration. This setting is needed e.g. to balance the | and
Q signal channel by exactly the same degree.

Remote-control command:
SOUR:BBIN:GIMB -1.0dB

Analog Input only.

Sets a DC offset to the | component of the input signal additionally to
the internal calibration. This setting is needed to compensate an offset
that has been fed in from the external signal.

Remote-control command:
SOUR:BBIN:OFFS:I +2.5PCT

Analog Input only.

Sets a DC offset to the Q component of the input signal additionally to
the internal calibration. This setting is needed to compensate an offset
that has been fed in from the external signal.

Remote-control command:
SOUR:BBIN:OFFS:Q -0.1PCT

Analog Input only.

Determines the delay between Q and | channel. Positive values
represent a delay for Q versus |.

Remote-control command:
SOUR:BBIN:SKEW -23PS
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The section Signal Monitoring indicates the overload of the A/D - Converter.

Mo Overload ]

Overload Hold o

Signal Monitoring

Overload - Baseband Input

Overload Hold - Baseband
Input

Reset - Baseband Input

Connected Device -
Baseband Input

1402.5222.32

Indicates that the 1/Q input is currently overloaded. This indication also
appears in the block diagram close to the 1/Q connector of the
Baseband Input block.

If overload is indicated either the amplitude of the external signal is too
high (full scale of 0.5 V) and must be reduced or the entered Peak
Level (in dB full scale) value does not correspond with the real value
and must be corrected. It also can be evaluated automatically with
button Auto Level Set.

Remote-control command:
SOUR:BBIN:OLO:STAT?

Indicates an overload since last reset for evaluating the measurement.

The Overload Hold state can be reset via the Reset button next to the
LED, or is reset automatically by starting a new measurement
(Auto Level Set) or by setting new values (Crest Factor, PEP, Level).

Remote-control command:
SOUR:BBIN:MODE ANAL | DIG

SOUR:BBIN:0OLO:HOLD:STAT?

Executes a reset of the Overload Hold State and LED.

Remote-control command:
SOUR:BBIN:MODE ANAL | DIG

SOURce :BBIN:OLO:HOLD:RESet

Digital Input only.

Indicates the ID of an externally connected R&S Instrument or R&S
Device.

Remote-control command:
SOUR:BBIN:CDEV?

4.133 E-3



BB Input Block R&S AMU200

Signal Routing and Frequency Shifting - Baseband Input

A frequency offset and a path gain can be set in the corresponding menu items of the BB Input block
menu.

For two-path instruments, the routing of the signals can be defined in the Signal Routing section of the
BB Input block.

Frequency Offset - Enters the frequency offset for the external baseband signal.

Baseband Input The offset affects the signal on the output of the Baseband block.

It shifts the useful baseband signal in the center frequency.

Note:
For sample rates of exactly 100 MHz (Baseband In Mode Digital
Input (Sample Rate Source User Defined)) it is not possible to
enter a frequency offset. The digital signal is fed into the signal
path directly and not routed to the resampler where the frequency
offset takes place.

The complex I/Q bandwidth of the shifted useful signal must not
exceed 80 MHz in total (see section "Signal Routing and Frequency
Shifting", on page 4.108).

The following applies:

fOﬁ‘set - fu% 2 _8% MHz and f;)jﬁet + fu% < +802 MHz

fuse = the complex useful bandwidth of the 1/Q signal before the offset.
foriset = frequency offset.

The following graph shows the setting range for the frequency offset.
Example:

3GPP FDD signal (chip rate 3.84 Mcps, root-cosine filter 0.22).
=—— (Giaphics. FFT Magnilude

-23.4
-40.0

i FFT paints =

-60.0- A

200 |

-100.0
@ -1200

-140.0

-160.0-
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-180.0-

-200.0-

-2200-

-240.0-

-260.0-

-264.3-] ‘
-3340000  -2000000 ] 2000000 3841524
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The complex useful bandwidth of a signal which has been filtered
using a root-cosine filter with roll off o is calculated as follows:

Juse = (1 + 0‘)* fsymbul

fsymbol = the symbol rate or chip rate of the signal.

In the example the complex useful bandwidth is calculated as follows:
Fuse = (1+ 0.22) * 3.84 MHz = 4.6848 MHz.

So as to comply with the condition requiring a maximum 1/Q bandwidth
of 40 MHz, the valid range of values for the frequency offset is then:

_40MHz + 4.684§ MHz < /o <40MHz - 4.684§ MHz _

-35.3152MHz < f, ., <35.3152MHz

In the case of ARB signals, the output clock rate can be used for
estimating the maximum 1/Q bandwidth of the waveform.

Remote-control command:
SOUR:BBIN:FOFF 2MHZ

The section Path Gain is used to enter the relative gain of the external signal compared with the signals

of the other baseband sources.

Path Gain - Baseband Input Enters the relative gain for the external baseband signal compared with

1402.5222.32

the signals of the other baseband sources. The gain affects the signal on
the output of the BB Input block.

Note:
In case the baseband signal is additionally faded and routed at the
output of the fading simulator, so that the faded signals from both
paths are summed, the real path gain is measured at the output of
the Fading block and set with the fading parameter Summation
Ratio A/B (see description "Fading Simulator”, section "Summation
Ratio A/B").
The relative gain set with the parameter Path Gain in the
Baseband block is ignored.

The Path Gains of the different baseband sources (Baseband In A.
Baseband In B, Baseband A and Baseband B) determine the gain of
the associated signals relative to each other. The actual gain of the
different baseband signals depends not only on the path gain setting
but also on the signal characteristics like the crest factor, on the
number of used sources and on the total output level.

The cumulative baseband signal can be verified in the Graphics block
in the spectrum view.

Remote-control command:
SOUR:BBIN:PGA 2 dB
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The section Signal Routing is used to define the signal routes of a external baseband signals in two-
path instruments.

Signal Routing - Baseband Selects the signal routes of external baseband signals in a two-path

Input instrument. Up to two baseband input modules can be applied. The
signal of the first baseband module can be routed to path A, path B or
to both paths.

Note:
The second baseband input module Baseband Input B is firmly
connected to signal path B. Therefore no routing is provided for this
block.

The following table shows some of the possible combinations of signal
routes for two-path instruments.

Route to path A The external baseband signal is fed into path A. If
an internal signal from path A is generated at the
same time, the two signals are summed.

Remote-control command:
SOUR:BBIN:ROUT A

Route to path B The external baseband signal is fed into path B. If
an internal signal from path B is generated at the
same time, the two signals are summed.

Remote-control command:
SOUR:BBIN:ROUT B

Route to path A  The external baseband signal is fed into path A and

and B path B. If internal signals from one or two paths are
generated at the same time, all signals in each
path are summed.

Remote-control command:
SOUR:BBIN:ROUT AB

Table 4-3  Combinations of signal routings for two-path instruments

Note:
The table shows some possible combinations of signal routes in a two-path instrument, containing
four signal sources. On the basis of Routing baseband block A to path A the signal routings are
shown.
Routing baseband block A to path B or Routing baseband block A to path A + B similar routing
combinations are possible for the remaining signal sources (Baseband In A, Baseband B and
Baseband In B). These possibilities are unlisted to limit the number of figures in the table.
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