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Dear Customer,

throughout this manual, the 1/Q Modulation Generator R&S® AFQ100A is abbreviated as R&S
AFQ100A.

The 1/Q Modulation Generator includes software developed by the OpenSSL Project for use in the
OpenSSL Toolkit (http://www.openssl.org/).

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

Safety Instructions

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 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 the product be used exclusively by skilled and specialized staff or thoroughly trained personnel with
the required skills. If personal safety gear is required for using Rohde & Schwarz products, this will be
indicated at the appropriate place in the product documentation.

Symbols and safety labels

. . Attention!
Observe Weight Danger of Warning! .
product indication for electric Hot PE terminal Ground ti:%ggl E;(;ti;ﬁ:at'c
documentation | units >18 kg shock surface devi
evices
| O (_l) _ TN TN D
. Device fully
s;?glﬁ Standby EL::’?GC:H Alternating Direct/alternating | protected by
ON/(?FF indication (DC) current (AC) current (DC/AC) | double/reinforced
insulation
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Safety Instructions

Observing the safety instructions will help prevent personal injury or damage of any kind caused by
dangerous situations. Therefore, carefully read through and adhere to the following safety instructions
before putting the product into operation. It is also absolutely essential to observe the additional safety
instructions on personal safety that appear in 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.

Tags and their meaning

DANGER This tag indicates a definite hazard carrying a high risk of death or
serious injury if not avoided.

WARNING This tag indicates a possible hazard carrying a medium risk of death or
(serious) injury if not avoided.

CAUTION This tag indicates a hazard carrying a low risk of minor or moderate
injury if not avoided.

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

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

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

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

Rohde & Schwarz products:

prescribed operating position is always with
the housing floor facing down, IP protection
2X, pollution severity 2, overvoltage
category 2, use only in enclosed spaces,
max. operation altitude 2000 m above sea
level, max. transport altitude 4500 m above
sea level.

Unless specified otherwise in the data
sheet, a tolerance of +10% shall apply to
the nominal voltage and of +5% to the
nominal frequency.

Applicable local or national safety
regulations and rules for the prevention of
accidents must be observed in all work
performed. The product may be opened
only by authorized, specially trained
personnel. Prior to performing any work on
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the product or opening the product, the
product must be disconnected from the
supply network. Any adjustments,
replacements of parts, maintenance or
repair must be carried out only by technical
personnel authorized by Rohde & Schwarz.
Only original parts may be used for
replacing parts relevant to safety (e.g.
power switches, power transformers,
fuses). A safety test must always be
performed after parts relevant to safety
have been replaced (visual inspection, PE
conductor test, insulation resistance
measurement, leakage current
measurement, functional test).

As with all industrially manufactured goods,
the use of substances that induce an
allergic reaction (allergens, e.g. nickel)
such as aluminum cannot be generally
excluded. If you develop an allergic
reaction (such as a skin rash, frequent
sneezing, red eyes or respiratory
difficulties), consult a physician immediately
to determine the cause.
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10.

Safety Instructions

If products/components are mechanically
and/or thermically processed in a manner
that goes beyond their intended use,
hazardous substances (heavy-metal dust
such as lead, beryllium, nickel) may be
released. For this reason, the product may
only be disassembled, e.g. for disposal
purposes, by specially trained personnel.
Improper disassembly may be hazardous to
your health. National waste disposal
regulations must be observed.

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
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12.

13.

14.

15.

16.

17.

18.

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

If the product has no power switch for
disconnection from the AC supply, the plug
of the connecting cable is regarded as the
disconnecting device. In such cases, it
must be ensured that the power plug is
easily reachable and accessible at all times
(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.
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24,

25.

26.

27.

Safety Instructions

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.

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 water,
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
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29.

30.

31.

32.

33.

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 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
documentation. Otherwise this may be
hazardous to your health, since the laser
beam can cause irreversible damage to
your eyes. Never try to take such products
apart, and never look into the laser beam.
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Informaciones de seguridad

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

Informaciones de seguridad

El principio del grupo de empresas Rohde & Schwarz consiste en tener nuestros productos siempre al
dia con los estandards de seguridad y de ofrecer a nuestros clientes el maximo grado de seguridad.
Nuestros productos y todos los equipos adicionales son siempre fabricados y examinados segun las
normas de seguridad vigentes. Nuestra seccion de gestién 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 estandards técnicos de seguridad. Para poder preservar
este estado y garantizar un funcionamiento libre de peligros, el usuario debera atenerse a todas las
informaciones, 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
solamente fue elaborado para ser utilizado en la industria y el laboratorio o para fines de campo y de
ninguna manera debera ser utilizado de modo que alguna persona/cosa pueda ser danada. 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 parciales del idioma inglés. Por
eso se debera tener en cuenta de exclusivamente autorizar para el uso del producto a personas peritas
0 debidamente minuciosamente instruidas con los conocimientos citados. Si fuera necesaria
indumentaria de seguridad para el uso de productos de R&S, encontrara la informacion debida en la
documentacién del producto en el capitulo correspondiente.

Simbolos y definiciones de seguridad

1

A & A L

i

. jCuidado!
Informaciones I
Ver . . iy L L Elementos de
para Peligro de jAdvertencia! | Conexion a . Conexion >
documen- I g Conexion construccion
. maquinaria golpe de Superficie conductor ; a masa )
tacion de . ) atierra con peligro de
con uns peso corriente caliente protector conductora
producto carga
de > 18kg

electroestatica

| O (D — ~ _ O

El aparato esta

. S Corriente . Corriente protegido en su
potencia EN Indicacion continua Corriente continua/alterna | totalidad por un
MARCHA/PARADA | Stand-by DC alterna AC DC/AC aislamiento de

doble refuerzo

1171.0000.42-03.00 Sheet 5



Informaciones de seguridad

Tener en cuenta las informaciones de seguridad sirve para tratar de evitar dafos y peligros de toda
clase. Es necesario de que se lean las siguientes informaciones de seguridad concienzudamente y se
tengan en cuenta debidamente antes de la puesta en funcionamiento del producto. También deberan
ser tenidas en cuenta las informaciones para la proteccion de personas que encontraran en el capitulo
correspondiente de la documentacién 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 denominacidon 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.
CUIDADO Indica la posibilidad de utilizar mal el producto y a consecuencia

danarlo.

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

Las palabras de sefial 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 sefial aqui descritas
sean utilizadas siempre solamente en combinacién con la correspondiente documentacién de producto
y solamente en combinacion con el producto correspondiente. La utilizacién de las palabras de seial
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 situacion y posicion de funcionamiento
sin que se obstruya la ventilacion. Si no se
convino de otra manera, es para los
productos R&S valido lo que sigue:

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

A menos que se especifique otra cosa en la
hoja de datos, se aplicara una tolerancia de
1+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
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trabajo y de prevencion de accidentes. El
producto solamente debe de ser abierto por
personal perito autorizado. Antes de efectuar
trabajos en el producto o abrirlo debera este
ser desconectado de la corriente. El ajuste,
el cambio de partes, la manutencion 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. Despues de cada
recambio de partes elementales para la
seguridad debera ser efectuado un control de
seguridad (control a primera vista, control de
conductor protector, mediciéon de resistencia
de aislamiento, medicién de medicion de la
corriente conductora, control de
funcionamiento).
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Informaciones 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 averigurar los motivos de
estas reacciones.

Si productos / elementos de construcciéon 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 radiacion HF, pueden a
causa de su funcion natural, emitir una
radiacion electromagnética aumentada. En
vista a la proteccién de la vida en desarrollo
deberian ser protegidas personas
embarazadas debidamente. También las
personas con un bypass pueden correr
peligro a causa de la radiacion
electromagnética. El empresario/usario esta
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10.

1.

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 dafos de objetos.
El empresario lleva la responsabilidad de
seleccionar el personal usuario apto para el
manejo de los productos.

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

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

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

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

2 m). Los interruptores de funcién o
electronicos no son aptos para el corte de la
red eléctrica. Si los productos sin interruptor
estan integrados en construciones o
instalaciones, se debera instalar el interruptor
al nivel de la instalacion.
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12. No utilice nunca el producto si esta dafado el

13.

14.

15.

16.

17.

18.

19.

Informaciones de seguridad

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
dafado 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
(utilizacion de fusibles de mayor amperaje
s6lo 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
0 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 medicién adecuados, seguros,
limitacion de tension, corte protector,
aislamiento etc.).

En caso de conexion con aparatos de la
técnica informatica se debera tener en
cuenta que estos cumplan los requisitos de
la EC950/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 efecutadas por un
electricista especializado.
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22.

23.

24.

25.

26.

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

. Por favor, no introduzca ninguin objeto que

no esté destinado a ello en los orificios de la
caja del aparato. No vierta nunca ninguna
clase de liquidos sobre o en la caja. Esto
puede producir corto circuitos en el producto
y/o puede causar golpes de corriente, fuego
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 el agua si no es que exista otra
indicacion, ver también punto 1. Si no se
tiene en cuenta esto se arriesga el peligro de
golpe de corriente para el usario 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 condensaciéon en o dentro del
producto como por ejemplo cuando se
desplaza el producto de un lugar frio a un
lugar caliente.

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

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

Sheet 8



27.

28.

20.

30.

Informaciones 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 explosion
(atencion celulas 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 dafios 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).

1171.0000.42-03.00

31.

32.

33.

Las asas instaladas en los productos sirven
solamente de ayuda para el manejo que
solamente esta previsto para personas. Por
€so no esta permitido utilizar las asas para la
sujecion en o sobre medios de transporte
como por ejemplo gruas, carretillas
elevadoras 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 tenidas en cuenta. 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 documentacién de producto. De otra
manera pondra en peligro su salud, ya que el
rayo laser puede daiar irreversiblemente sus
ojos. Nunca trate de descomponer estos
productos. Nunca mire dentro del rayo laser.
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2006-13

This is to certify that:

Equipment type Stock No. Designation

AFQ100A 1401.3003.02 IQ Modulation Generator
AFQ-B10 1401.5106.02 Waveform Memory 256 MS
AFQ-B11 1401.5206.02 Waveform Memory 1 GS
AFQ-B18 1401.5306.02 Digital 1/Q Outputs

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

- relating to electrical equipment for use within defined voltage limits
(73/23/EEC revised by 93/68/EEC)

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

Conformity is proven by compliance with the following standards:

EN 61010-1 : 2001
EN 55011 : 1998 + A1: 1999 + A2 : 2002, Klasse B
EN 61326 : 1997 + A1: 1998 + A2 : 2001 + A3 : 2003

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

Affixing the EC conformity mark as from 2006

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

Munich, 2006-02-02 Central Quality Management MF-QZ / Radde
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R&S AFQ 100 A User Documentation

Contents of User Documentation for R&S AFQ100A Modula-
tion Generator

The user documentation describes the R&S AFQ Modulation Generator 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 AFQ is equipped with a context-sensitive online help that offers a help page for each instru-
ment function. The context

Quick Start Guide

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

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

The data sheet informs about 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 AFQ.

Chapter 3 Describes key operating modes, the structure of
the external graphical interface and the princi-
ples of manual control.

Chapter 5 describes the basics for programming the R&S
AFQ, command processing and the status re-
porting system.

Annex Contains an index for the quick start guide.

Help System

. The help system is embedded in the instrument, offering quick,
youree context-sensitive reference to the information needed for opera-
| @& o tion and programming. The help contains the complete user
documentation for the modulation generator.

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

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

1401.3084.32 0.1 E-1



User Documentation

R&S AFQ 100 A

Documentation CD-ROM

Ca

Optional Documentation

1401.3084.32

The CD-ROM provides the complete user documentation for the

modulation 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 modulation generator. This
manual can be ordered as an option (stock no. 1401.3078.32

(English - A4 format)

or 1401.3078.39 (English - letter format));

see ordering information in the data sheet.

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

Manual Control

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

The data sheet

Chapter 1

Chapter 2

Chapter 3

0.2

informs about specifications and character-
istics of the instrument.

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

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

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

E-1



R&S AFQ 100 A Contents "Putting into Operation”

Contents - Chapter 1 "Putting into Operation”
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POWET FUSES.....iiiiiiiee e 1.13
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R&S AFQ 100 A 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 AFQ 1/Q
Modulation Generator 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 the instrument’s functions. Detailed operating
instructions follow in chapter 3, "Manual Operation". Chapter 5, "Remote Control - Basics" describes
how to switchover to remote control.

The R&S AFQ is primarily intended to be remote-controlled via the GPIB interface, USB, or a LAN
connection (see chapter 5, section "Switchover to Remote Control"). Alternatively it is possible to
control the instrument manually using an external monitor in combination with a keyboard and a mouse
(see "Introduction - Manual Operation") or by accessing the instrument via the remote control desktop
of an external PC (see "Manual Remote Control via an External Controller").

Manual and remote control of the R&S AFQ are described in separate chapters. Background
information about the settings is reported in the reference chapter for manual control (chapter 4,
"Instrument Functions") together with the menus and dialogs that may be displayed on an external
monitor.

To avoid redundancy, the reference chapter for remote control (chapter 6) focuses on program syntax
and parameter ranges but contains only a short description of the command functions.

The complete manual on the CD-ROM in printable PDF format provides chapters 4 to 9.

1401.3078.62 1.1 E-2



Putting into Operation R&S AFQ 100 A

Legend for Front Panel View

This section gives an overview of control elements on the front panel of the R&S AFQ and explains their
meaning from the left to the right. The connectors of the R&S AFQ are placed on the front and the rear
panel and are described in this section and in section "Legend for Rear Panel View", respectively.

As the R&S AFQ is mainly intended to be remote-controlled, the front panel of the R&S AFQ contains
no display but mostly LEDs to inform the user about the status of the instrument. The user interface can
be displayed on an external monitor that is either connected directly to the instrument or that belongs to
a remote PC station used to manually remote control the instrument.

12 3 4 5 6
| |

1401.3003.02

' ‘| I @ -|source

1 Status LEDs for instrument state

ERROR See chapter 6,
Indicates that an error occurred during section "System
operation. Only errors are indicated that impair | Subsystem"
further instrument operation, e.g. a hardware
fault. The error must be eliminated before
correct instrument operation can be ensured.
The error can be queried with commands
SYSTem:ERRor:ALL?,

SYSTem:ERRor [ :NEXT?], and
SYSTem: SERRor?.

REMOTE
Indicates that the instrument is in remote
control mode.
If using an external monitor and an external
keyboard, the external 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. dialogs can be opened).
However, it is not possible to enter or change

values.

BUSY
Indicates that the instrument is executing a
command.

READY

Indicates that the instrument is ready for
operation after booting the instrument.

1401.3078.62 1.2 E-2



R&S AFQ 100 A

Putting into Operation

2 Switch

1 &
e &

DANGER

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

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

Danger of shock hazard!

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

3 Trigger key along with two status LEDs

€2 ARM
&2 RUNNING

J

1401.3078.62

Two trigger status LEDs and a trigger key

ARM
Indicates that the instrument is waiting for a
trigger pulse.

RUNNING
Indicates that a signal output has been
triggered.

TRIGGER
Trigger key, generates a manual trigger
event or a manual segment trigger event if
the trigger mode or segment trigger mode
'manual’ is selected, respectively. If both
settings are 'manual' then a manual trigger
event is generated.

1.3

See section
"Switching On" on
page 1.14

See data sheet
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Putting into Operation

R&S AFQ 100 A

4 USB connectors type A

]

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

USB)

5 Digital outputs

- Connection of peripherals such as mouse
and keyboard

- Connection of memory stick for file
transmission

- Firmware update

- Plugging in an USB memory stick

The interface establishes a connection to
the controller.

After plugging in an USB memory stick, the
instrument looks for a command file named
Autoexec.iec which it will process
immediately.

DIGITAL OUT

X1

a1

* | GESSEISENINIIED | -

The instrument has two digital outputs, Port 1 and 2,
featuring LVDS transmission:

Port 1

Port 2

6 Analog outputs

This socket provides a multiplexed output to
connect other R&S instruments, e.g. the
R&S SMU Vector Signal Generator.

The parallel output provides a 16 bit wide
data bus for both | and Q channels via a 68-
pole SCSI socket to connect test boards
equipped with DACs.

ANALOG OUT

1401.3078.62

Analog 1/Q output (inverting and non inverting):

The loaded waveforms are output at a nominal level of
0.5 Volts at two BNC connectors | and Q. The impedance
amounts to 50 Q. For differential output there are four
BNC connectors I and | BAR, Q and Q BAR.

1.4

See section
"Connecting a
Mouse" and section
"Connecting an
External Keyboard"
on page 1.19 and
chapter 3, section
"Automatically
Launching a
Program or a
Command File"

See chapter 8,
"Maintenance and
Remote Control
Interfaces"

See data sheet
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R&S AFQ 100 A Putting into Operation

Legend for Rear Panel View

This section gives an overview of connectors on the rear panel of the R&S AFQ, they are explained
clockwise, starting on the top of the left hand side. Each connector is briefly described and a reference
is given to the chapters containing detailed information. For technical data of the connectors refer to the
data sheet.

Fig. 1-2 Rear panel view

1 LAN interface

LAN See data sheet and
Ethernet interface section "Connecting
n - For integrating the instrument in a network the R&S AFQ to a
- Remote control of the instrument Network (LAN)" on
- Manual remote control of the instrument page 1.21 and
- Firmware update chapter 5, section
"LAN Connector"

and chapter 5,
section "Remote

Control via LAN
Interface"
2 IEC/IEEE-bus connector
1EEE 458 (S22 IEC 625/IEEE 488 See data sheet and
/ \ IEC-bus (IEEE 488) interface for remote control of | chapter 5, section
S E e the R&S AFQ "IEC/IEE Bus
Interface"
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Putting into Operation R&S AFQ 100 A

3 AC supply

Power switch See data sheet and
. . section "Connecting
The power switch can be set to two positions. the R&S AFQ to the
0 AC Supply" on
The instrument is disconnected from the mains page 1.12

The instrument is power-supplied

It is either ready for operation (STANDBY) or in
operating mode, depending on the position of the
ON/STANDBY switch on the instrument front

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

Fuse Box
The fuse box containing two fuses is between
power connector and switch.
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R&S AFQ 100 A Putting into Operation

Four BERT inputs See data sheet and
The BERT connectors either receive clock and data chapter 4, section
signals for measuring a bit error rate "Trigger Dialog"
or

they receive control signals for segment hopping
(FHOP) while generating multisegment waveforms.
The sequence for segment hopping can be fed in
parallel or serial.

Note:
The FHOP mode disables the BERT functionality and
vice versa.
The FHOP mode requires the hardware revisions:
Baseboard 2 Rev. 5.00 and SFB > Rev. 01.05.05.

CLOCK
- Clock input from a DUT.
- Clock input in mode FHOP serial.
- Bit 3 (MSB) input in mode FHOP parallel.

DATA
- Demodulated data from DUT.
- Data input in mode FHOP serial.
- Bit 2 input in mode FHOP parallel.

RESTART
- This signal repeats BER measurements
with short signals.
- The signal is not used in mode FHOP
serial.
- Bit 1 input in mode FHOP parallel.

DATA ENABL
- This signal labels the payload of the data,
hence header or guard signals do not
contribute to the BER.
- Strobe input in mode FHOP serial to mark
the end of a data sequence (LSB).
- Bit 0 (LSB) input in mode FHOP parallel.

1401.3078.62 1.7 E-2



Putting into Operation

R&S AFQ 100 A

5 Monitor

MONITOR ANALOG

L«: TR

MONITOR ANALOG
The 15-pin Sub-D female connector is
intended for connecting an external VGA
monitor with an analog input.

6 USB connectors type A

USB 2, 1

One USB 2.0 (universal serial bus) and one

USB 1.1 interface of type A (host USB)

- Connection of peripherals such as mouse
and keyboard

- Connection of memory stick for file
transmission

- Firmware update

The interface establishes a connection to
the controller.

7 USB interface type B

IN

One USB 2.0 (universal serial bus) interface
of type B, hence the instrument is assigned
as device, not as host. This connector may
be used for remote controlling the instrument.

8 Marker (1-4)

MARKER———
2 3

MARKER 1-4
R&S AFQ provides four marker outputs for
triggering and controlling external devices.
The marker signals are either contained in
the waveform or are user defined in the
Marker dialog.

1401.3078.62 1.8

See data sheet and
section "Connecting
an External
Monitor" on page
1.20

See section
"Connecting a
Mouse" on page
1.19 and section
"Connecting an
External Keyboard"
on page 1.19

See data sheet

See data sheet and
"Marker Dialog"
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Putting into Operation

9 Next
PEQ NEXT
{
| Q |
10 Trigger input
TRIG

©

This trigger input indicates the next (i.e. the
2nd, 3rd, .4th, ...) segment of a multisegment
waveform, which can be a compound of e.g.
a sine, a rectangular, and a sawtooth signal.

The output of the stored waveform can be
triggered with a TTL signal applied to this
connector. Trigger condition and polarity are
user-selectable. The termination impedance
is either 0,05 or 1 kQ.

11 Clock signal input/output

— CLOCK IN, OUT

d ouT

{@ {@ IN
b

Input for external clock

Output with current memory clock rate

12 Reference clock signal input/output

1401.3078.62

REF IN, OUT

Input for external 10 MHz reference clock

Output of internal 10 MHz reference clock

1.9

See data sheet and
"Trigger Dialog"

See data sheet and
"Trigger Dialog"

See data sheet and
"Clock Dialog"

See data sheet and
"Clock Dialog"
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Putting into Operation

The following section describes the procedure for putting the instrument into operation and the
connection of peripherals such as keyboard, mouse, and monitor. It contains general safety instructions
for instrument operation.

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

Unpacking the Instrument

«/, . » — Remove the instrument from its packaging and check the equipment
for completeness using the delivery note and the accessory lists for
the separate items.

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

Remove protective covers — If there is damage, immediately contact the carrier who delivered the

instrument. In this case, make sure not to discard the box and
packing material.

— The original packaging is also useful for transporting or shipping the
instrument later on. It is recommended to keep at least the two
protective caps for front and rear side in order to prevent damage to
the controls and connectors.

Installing the Instrument in a 19" Rack

The instrument is designed for indoors use in a 19" rack.
A rack adapter is required for installation in a 19" rack (refer to data sheet for Order No.). The mounting
instructions are supplied with the adapter.

CAUTION Risk of overheating!
A\ To less airflow for cooling may cause overheating of the instrument.

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

General Precautions

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

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

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

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

— The outputs of the instrument are not overloaded or incorrectly connected.
This particularly applies to the maximum permissible back-feed at the outputs,
which is specified in the data sheet

— The instrument should only be operated in horizontal position on an even surface.
— The ambient temperature must not exceed the range specified in the data sheet.

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

Protection against Electrostatic Discharge

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

EMC Safety Precautions

To avoid electromagnetic interference (EMI) shielded cables must be used. Lines have to be terminated
with 50 Q. Because of the high clock rates at the outputs, double shielded cables must be used to keep
within permissible EMI limits at the REF IN/OUT,CLOCK IN/OUT TRIG/NEXT, and MARKER 1-4
connectors. USB devices must keep within permissible EMI limits.
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Putting into Operation R&S AFQ 100 A

Setting up the Instrument

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

o 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.

ATTENTION Instrument damage caused by cleaning agents!

A\ 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.

Connecting the R&S AFQ to the AC Supply

The R&S AFQ is automatically matched to the applied AC voltage (see rear panel). There is no need to
set the voltage manually or change fuses. The AC supply connector is at the rear of the unit (see
below).

The nominal voltage and frequencies ranges are displayed on the rear panel and quoted in the data

sheet.
Since the instrument is in compliance with safety class EN61010-1, it should only be connected to a

socket with earthing contact.
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Power Fuses

R&S AFQ is fully fused by two fuses IEC127-T4.0H/250 V. The fuses are accommodated in the pull out
fuse holder next to the power connector. Before replacing the fuses, disconnect the power cord from the
R&S AFQ; the fuse box is locked mechanically as long as a power connector is plugged in. Use two
screwdrivers simultaneously to lift the fuse holder below the power connector and pull it out. Use only
fuses of the mentioned type.

— Use the power cord supplied with the R&S AFQ for connection to the
AC supply. Since the R&S AFQ is designed in line with protection
class | requirements to EN61010 it may only be connected to an
earthing-contact type connector. As soon as the connection has been
established, R&S AFQ outputs a beep. After the start-up is completed,
the ON LED is fully on.

d Fuse box

T Power
switch

DANGER Shock hazard!

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

1 Power connector — Connect the modulation generator to the AC supply by means of the
supplied power cable.

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

— After power-up the instrument is either ready for operation
(STANDBY) or in operating mode, depending on the position of the
ON/STANDBY switch on the instrument front (see below).

Fuse box T T Power

switch 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.

— Press the ON/STANDBY switch on the front panel. The green LED at
the top left of the switch inicates that the instrument is ready for

I
(= operation (ON).

@ The instrument is ready for operation. All modules inside the instrument
are supplied with power.

Booting the R&S AFQ

After instrument switch-on, the Windows XP operating system and subsequently the instrument
firmware boots. During booting of the instrument firmware, a selftest is performed.

After booting is completed, the front panel LED READY indicates that the instrument is ready to be
operated. The settings that were active before the last switch-off are established.

If an external monitor is connected to the instrument, the installed BIOS version and the processor
characteristics are indicated for a few seconds in the start display after instrument switch-on. After
booting is completed, the block diagram of the modulation generator is displayed and the instrument is
ready to be operated.

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

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

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

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

The yellow LED must be on.

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

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

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

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

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

If a fault is detected, the front panel LED ERROR indicates the error state. The error can be queried
with commands SYSTem:ERRor:ALL?, SYSTem:ERRor [ :NEXT], and SYSTem: SERRor. See
chapter 6, section "System Subsystem" and chapter 9, Error Messages").

If an external monitor is connencted to the instrument, ERROR is displayed in the info line together with
a brief error description.

For in-depth identification of the error, click on the button. In response, a description of the
error(s) is displayed.

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

- Internal Calibrations
Calibrations can be performed with commands of the CALibrate Subsystem or in the Internal
Adjustments dialog of the Setup - System menu (with external monitor and keyboard). Thus
maximum level accuracy can be obtained, for instance. See chapter 6, section "Calibration
Subsystem" and chapter 4, section "Calibration - Setup-System".

- Test points
Internal test points can be queried by the user with commands of the DIAGnostic Subsystem or in
the Diagnostic dialog of the Setup - Test menu (with external monitor and keyboard). See
chapter 6, section "Diagnostic Subsystem" and chapter 4, section "Diagnostic - Setup-Test".

Default Settings

The instrument is set to a defined state with common command *RST or the +[P] key combination
on an external keyboard.

Reference frequency internal, calibration off
Offsets 0

Modulations switched off
IEC/IEEE-bus address not changed

With preset, all parameters and switch states are preset, including those of deactivated operating
modes. Presettings beyond those in the above list can be seen in the preset tables in chapter 4 or from
the *RST values of the associated IEC/IEEE bus commands.
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Windows XP

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

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

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

The operating system can only be accessed if an external keyboard and/or a mouse and an external
monitor are connected, an access via remote control commands is not possible. Windows XP provides
an on-screen keyboard that can be operated using a mouse, thus enabling operation by mouse only. An
external keyboard is recommended for extensive entries.

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

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

i) TTT 3o Y
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The instrument display with block diagram, header and Winbar is displayed in the foreground by
double-clicking the Block Diagram, StatusBar and TaskBar buttons in the Windows task bar.

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

Energy saving mode

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

A commercial, external keyboard with USB interface can be connected to the R&S AFQ. A keyboard is
a prerequisite for manual control of the instrument and for operation of Windows XP without a Remote
Desktop connection to an external PC.

The keyboard is connected to a USB interface, type A, on the rear panel of the instrument while the
instrument is running, rebooting is not required. Remember the USB connectors' maximum load
of 0.5 A.

i

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

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

Connecting a Mouse

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

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

i

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

CAUTION 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 MONITOR connector on the rear
panel of the R&S AFQ. An external monitor is a prerequisite for manual control of the instrument and for
operation of Windows XP without a remote desktop connection to an external PC.

MONITOR ANALOG

Connection

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

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

Provided the appropriate rights have been assigned by the network administrator and the Window XP
firewall configuration is adapted accordingly, files can be transmitted via the network, and network
resources, e.g. a network folder, can be used. The instrument can also be remote-controlled and
manually controlled in the network.

Manual network control means that the user can operate the R&S AFQ 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 AFQs from a desk that is part of a test assembly located in another section of
the building (see section "Manual Remote Control via an External Controller" on page 1.30).

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

Important!
In contrast to file transfer via LAN which requires only a partial permission (exception) in the firewall,
remote control via LAN is only possible if the firewall is completely switched off. Therefore, the
firewall settings for remote control differ from the firewall settings for file transfer (see chapter 5,
section "Remote Control via LAN Interface”).

A firmware update via the LAN interface is described in chapter 2 of the service manual (on CD-ROM).

Connection to the Network

CAUTION Risk of network errors!

Al 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.

The instrument is connected to the LAN with the aid of a commercial RJ-45 cable suitable for a
10/100/1000Mbps connection attached to the LAN interface at the rear of the instrument.

»
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Configuring the R&S AFQ for Network Operation

The network interface functions with 10/100/1000Mbps Ethernet IEEE 802.3u. The TCP/IP network
protocol and the associated network services are preconfigured.

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

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

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

Each R&S AFQ is assigned an individual computer name in the factory. This name can be queried and
changed in the Start - My Computer menu of Windows XP (see "Query Computer Name" below).

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

Point-to-Point Connection

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

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

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

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

3. Switch on the instrument
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Putting into Operation

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).

All Programs b

2. Click on Control Panel and then Network and Internet Connections.

Elle Edit ‘iew Favorites Tools  Help

'

eBack b e v @ ‘pSearch %;Folders

Address G Caontrol Panel

p Control Panel ﬁ )

ﬂ- Swikch to Classic Yiew

See Also

Pick a category

T
@' Appearance and Themes
L

Help and Suppart ]
@ b A L Metwork and Internet

Other Control Panel / Connections
Options

-
- @ Add or Remove Programs

Y « Sounds, Speech, and Audio
. 4 Devices

, Performance and Maintenance
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3. Click on Network Connections at the bottom right of the Network and Internet Connections
menu.

Eile Edit Yew Favorites Tools Help E
oBack - e 5 E% ’GjSBarch E;Folders v

Address 9 Metwark and Internet Connections m G0

@ 2% Network and Internet Connections
-

See Also

‘ My Mebwork Places

Print d Cth 1
& Printers and Other Pick a task...
g Remote Deskiop - .
|-)| Set up or change your Internet connection
.i Phone and Modem Cptions e
|E| 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
Mebworking

@ Internet Explorer
@ Mebwork Diagnostics

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

|E| Change Windows Firewall settings

or pick a Control Panel icon

£ "
Internet Options 3 Network Connections

Flv_.
Windows Firewall

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

File Edit View Favorites Tools  adva ™ H

eBack hé e & E% pSearch i

Address |‘ Metwaork Connections El Go
LAN or High-Speed Internet

Local Area Connection
Connected, Firewalled

_ E Intel{R) PR 100 Metwark Ca..,
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Putting into Operation

5. On the General tab, select Internet Protocol (TCP/IP) in the field. This connection uses the

6.

following items: and then click on the Properties button.

_L Local Area Connection Properties EIE3

General | Advanced

Connect using:
B Intel(R) PROA00 MNetwork Connectio

Thiz connection uzes the following items:

[ %= MwiLink NetBIOS had
[ %= MwiLink, IP/5 P /M etBl0S Compatible Transport Prot

%~ Internet Protocal [TCPAR) [
“
<] Bl

Inztall... ] [ Uninstall ]

Description
Enables thiz computer ta lag on to Mettw/are servers and
access their rezources.

[ Shows icon in notification area when connected
[w]Mahity me when this connection has Iimited ar no connectivig

[ Ok ][ Cancel ]

entry in all menus with OK.

In the Internet Protocol (TCP/IP) Properties menu, enter the IP address in the Use the following
IP address: field (the complete data can be queried from the network administrator). Terminate the

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

setting.

Internet Protocol (TCPAP) Properties

2]

General

“ou can get IP settings assigned automatically if your network supports
thiz capability, Otherwize, you need to ask your network. admiristrator for
the appropriate |P settings.

() Obtain an IP address automatically
(3) Uze the following IP address:
P addresz: 192 183 . 1 .1

Subnet mask: 28 285 285 . 0

Default gatewayw

(5) Use the following DMNS server addresses:
Breferred DMS server:

Altermate DMS server

[ Ok H Cancel ]
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Query Computer Name

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

key.

RIStEUEMERE

55 My Computer

All Programs D

=i

T AT

Open
Explore

Search...

Manage

Map Metwork Drive. ..
Disconnect Mebwork Drive..,

Show on Desktop
Rename

Properties

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

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

Change submenu.

System Properties

]

Automatic Updates
Carnputer Mame

System Restore
General

=

Computer description:

oh the netwark.

Computer'.
Full computer name: Mame123456.
Wwhorkgraup: INSTRUMENT

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

Hardware:

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

& Changes will take effect after you restart this computer.

Remote
Advanced

Windows uzes the following information to identify your computer

For example; "Fitchen Computer or "Marn's

Metwork [0

0K

l [ Cancel
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Configuring Internet Connection Firewall

The Windows XP Firewall blocks 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 AFQ, 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 peripherals sharing must be
specifically permitted.

1.

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

key.

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

ﬁi Windows Firewall

.

General | Exceptions | Advanced

elping to protect wou

Windows Firewall helps protect your computer by preventing unauthonzed users
fram gairing access to your camputer through the [ntermet or & netwarl.

@ ®ftin i

Thig zetting blocks all outside sources 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 az airports. You will not be notified when Windows

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

@ ) Off (not recommended)

Avoid uging thiz setting. Turning off Windows Firewall may make this
computer more vulnerable to viugez and intruders.

What else should | know about \Windows Firewall?

QK. ] ’ Cancel
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3. Select tab Exceptions and activate check box File and Printer Sharing. Confirm entry with Ok,

&= windows Firewall

General| Exceptions | Advanced

Windows Firewall iz turned off. ¥our computer iz at risk of attacks and intrusions
from outside sources such as the Intemet. We recommend that you click the
General tab and select On.

Programs and Services:

I anne:

Component of Software Platform: ComponentE reironmentServer
[¥iFile and Printer Sharing

[ Message Queuing

[ Remate Assistance

[ Remate Desktop

O Run U@y NC SERWER

[ UPHP Framework

[ AddPogiam.. | [ AddPort. |[  Edit.

Dizplay a hotification when YWindows Firewall blocks a program

wfhat are the risks of dlowing exceptions?

QK. ] ’ Cancel
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Accessing Directories in the Network

Access to network drives depends on access rights and whether the drives in question have been
enabled. The complete integration of the R&S AFQ into a larger 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 AFQ relatively easily. The only precondition for this is that the desired directory the R&S AFQ
should access is enabled on the remote computer. Subsequently, this directory is accessed from the
R&S AFQ 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 modulation generator must both be equipped with a computer name and an
IP address (see section "Configuring the R&S AFQ for Network Operation”).

Enabling the desired directory on the remote computer

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

1. On the computer, in Windows Explorer mark the directory to be enabled and open the Properties
menu with the right-hand mouse button.

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

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

Accessing the enabled directory on the R&S AFQ
1. Call the Start menu.
2. In the Search menu, select Computers or People and then A Computer on the Network.

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

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

Note:
If a user name and 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 AFQ can be manually remote-controlled from an external PC via a network link. This allows
convenient operation of the vector modulation generator from the desktop although the instrument is
integrated in a rack in the next room.

Manual remote control in contrast to remote control does not use remote-control commands but
separate software which is installed on the external PC. After its start, the software simulates the user
interface of the R&S AFQ. 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 modulation generator and PC via a
LAN network and the installation of the software on the PC and on the R&S AFQ.

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 UlItr@VNC for PCs with Linux/Unix or Windows operating system.

After the connection is established, the modulation generator screen with the block diagram is displayed
on the external PC and the R&S AFQ can be manually remote-controlled from the external PC. The
individual functions are operated using the mouse and keyboard. Specific instrument functions can be
executed using specific key combinations on the keyboard (see table in chapter 3, section "Legend of
Manual Controls" on page 3.1).

Installation of the remote-control software and establishing the connection between external PC and
modulation generator is described in the following.

Configuration for Manual Remote Control via Windows Remote
Desktop Connection

The instrument is operated with the aid of the Windows program Remote Desktop Connection which
is provided free-of-charge by Microsoft in the download area of the Internet (http://www.microsoft.com).

Manual remote control of the modulation generator via Remote Desktop 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 modulation generator and PC are linked via a LAN.
- The Remote Desktop Connection is enabled on the R&S AFQ

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

- Login on the external computer for the R&S AFQ was carried out with the correct user name
(instrument) and the correct password (instrument).
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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 of the vector modulation generator can access this
R&S AFQ. Even after cutting it, the connection is still enabled and the R&S AFQ can
be accessed any time.

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

Enable Remote Desktop Connection on R&S AFQ

The configuration is performed in the Windows XP menus. The operating system can only be accessed

if an external keyboard and monitor is connected. A mouse is recommended for convenient operation of
Windows XP. To ensure recognition of the external devices, the instrument has to be switched off prior

to connecting them.

1. Switch off the instrument

2. Connect the external keyboard, mouse and monitor to the USB interface.

3. Switch on the instrument

4. Open the start menu

5. Select My Computer and open the context menu by pressing the right mouse key.

[StEUmEnt

:_.:'5 My Computer  open

Explore
D? Contral Panel Search...
Manage
J") Search Map Metwark Drive. ..

Disconnect Mebwork Drive..,
All Programs D

Show on Desktop
E Rename

Properties

) T IO IT Y

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

7. Activate check box Allow users to connect remotely to this computer and close window with the
OK button.
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System Properties E]
General Computer Mame Hardveare Advanced
Syztem Restore Automatic Updates

A= Select the ways that this computer can be used from another
location,
Remate Assiztance

[ Allow Bemate Sssistance invitations to be sent from this computer

Wwihat i Femate Azsistance?

Remate Dezkiop

Allow uzers to connect remately to this computer
Full computer name:
Marmel 23456
‘whhat iz Remaote Desktop?

Select Remote Uszers...

For uzers to connect remotely ta this computer, the user account must
hawve a paszword,

windows Firewall will be configured to allow Remote Desktop
connechions o this computer,

[0]:4 l [ Cancel

Note:
When activating/locking the Remote Desktop, the associated firewall settings are automatically
enabled/disabled.
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Install Remote Desktop and Establish Connection on the Windows PC

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

1. Install Remote Desktop Connection program on the PC if required.

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

%4 Remote Desktop Connection =ln

<

Computer; | Mame1 23456 [v]

[ Caonnect H Cancel ” Help ][ Optionz »> ]

Prior to the first use, the instrument and user ID of the R&S AFQ must be entered on the external PC.
The instrument ID, i.e. the computer name of the R&S AFQ, identifies the R&S AFQ in the network.
Each R&S AFQ is assigned a computer name in the factory, which can be used for manual remote
control. The query for the computer name is described in section "Query Computer Name".

The user name and the password are required for accessing the R&S AFQ. On the R&S AFQ
"instrument" is preset as the user name and password. No entry need be made in the Domain field.

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

“.Q Remote Desktop Connection E] =]

<

General |Displa_l,l Local Resowces | Programs | Experience

Logan settings

Type the name of the computer, of choose a computer from

the drop-down list.

Computer: | Mame123456 ["]

User name: | instrument
Pazzword: sssenensen

Domairn:

15 ave my password

Cornection settings
B Save current settings, or open zaved connection.

[ Save bz, ] [ Open... ]

[ Connect H Cancel H Help ][ Optiong << ]

4. Login data can be stored with the Save As button.
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If the login data is stored as a default.rdp file, the connection to the R&S AFQ is offered as the
default when the program is started. If the data is stored under another name, the R&S AFQ link is

available in the selection list opened with the EI button of the Computer: entry field.

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

L-Q Remote Desktop Connection E] l

ktop

General | Display | Local Resowces | Programs | Experience

Remaote deskiop size

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

Less J Mare
800 by BOD pixels
Colars
High Color [1E i) [v]
mm ]

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

Digplay the connection bar when in full screen mode:

[ Connect H Cancel ” Help ][ Optionz << ]

6. The connection is established when the Connect button is pressed.

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

The individual functions are operated using the mouse and keyboard. Specific instrument functions can
be executed using specific key combinations on the keyboard (see table in chapter 3, section "Legend
of Manual Controls" on page 3.1).

The device firmware of the R&S AFQ is disabled when the connection is set up. Direct control on the
R&S AFQ 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 AFQ instruments are to be manually remote-controlled from one PC, a separate Remote

Desktop Control window must be opened for each R&S AFQ. 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 AFQ or on the external PC. Cutting the connection does
not disable it. It can be established again any time.

Cutting the connection on the modulation generator (requires external keyboard, mouse and
monitor):
1. Click on Disconnect in the remote-control message menu of the R&S AFQ

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

REfote

remote on
RS-INSTRUMENT

@’ Contral Panel
é_) Search
&l

1 Windows Security

All Programs D

h“ﬂl Disconneck

e T E e &Y

Disable Manual Remote Control Connection via Remote Desktop

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

1. Open the start menu with the Windows key, 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 check box Allow users to connect remotely to this computer and close window with
the OK button.

The connection is disabled; it is no longer possible to access the R&S AFQ 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 modulation generator is possible under the following conditions:

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

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

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

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

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

CAUTION Risk of unauthorized access!

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

To enhance security, also communication on the network via Ultr@VNC program
should be disabled in the firewall.
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Install and Enable VNC Connection on R&S AFQ

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 AFQ.

1.

o oA w N

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

. Switch off the instrument.

. Connect a mouse, a keyboard and an external monitor.

Switch on the instrument.
Shut down firmware using the Alt-F4 key combination.

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

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

— Select installation of all components

15! Setup - Ur@VHC Release 1.0.0 RC 18

Select Components
Which components should be installed?

Select the components pou want to install; clear the components you do not want to
ingtall. Click Mest when pou are ready to continue.

Full inztallation w
Ultra¥MC Server 1.8ME
UltrabMC Wigwer 1.0ME
[]illitraYMNC Repeater 0.1 B

Current selection requires at least 2.7 MB of digk space.

< Back ” Mest > ][ Cancel
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— Select all entries in the Additional Task Panel

15/ Setup - URr@VNC Release 1.0.0 RC 18

Select Additional Tasks

Which additional tazks should be performed?

Select the additional tasks you would like Setup to perfarm while inztalling Lt C
Release 1.0.0 RC 18. then click Mext.

Server configuration:

Beaister Ul@hNE Server az a spstem senice
Start or restart Ultr@VHEC service

Additional icons:

Create a UlrE&EHC Wiewer desktop icon
Create a Ultr@WHC Server desktop icon
Create a Ultr@WMNC Bepeater desktop ican

File &zsociations:

[v] Azsociate . vnc files with LInEYHC Viewer

[ ¢ Back “ Mest » ][ Cancel

— A successful installation is indicated by a message

WinWVHC x|

2

The Win¥NC service was successhully registered
The setvice may be started Fram the Control Panel, and wil
automatically be run the next time this machine is reset

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

| WinVHC Error %]
L] WARMING : This machine has no default password set. WinyNC will present the Default
L3 Properties dialog now to allow one to be entered.
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— 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 AFQ. Other settings may be changed according to the user-
specific security requirements.

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

Display Number or Ports to use &+ Auto & [rtsnie Dbt okl

" Display N° Update Handling

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

Windows Only
Poll On Event

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

¥ Enable Java Viewer [Hitp Connection]

I+ Enable Xdmcp [¥11 Connection] d Stz vl

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

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

DSM Plugin

[~ Use |Nu Plugin detected... j

Share only the Window Named :
[ Share |

Misc.

¥ Enable Blank Monitor on Yiewer Hequest
v Enable File Transfer

I Log debug infos to the Win¥NC.log file

Query on incoming connection

[~ Display Query Window Timeout: s
[ Allow Loopback Connections

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

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

After the installation the program and the operating system are always started automatically. An icon

. is placed on the right side of the Windows XP task bar (notification area). On mouse over, the IP
address of the R&S AFQ 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 a changed color of the icon. Cutting the connection does not disable it.
It can be established again any time.

i) T TSV T
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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 and select the Windows Firewall.

(&1 Windows Firewall &)

General | Exceptions || &dvanced

=|ping to prot

Windows Firewall helps pratect pour computer by preventing unautharized users
from gaining access to your computer through the Internet or & network.

@ co j

This zetting blacks all outside sources fram connecting to this
computer, with the exception of those selected on the Exceptions tab.

] Don't allow exceptions
Select this when you connect to public netwarks in less zecure
locations, such az airports, Vou will not be notified when Windows

Firewsall black s pragrams. Selections on the Exceptions tab will be
ignored.

@ ) Off [not recommended)

Ayvoid uging thiz setting. Turning off Windows Fireveall may make this
computer more vulnerable to vinuges and intruders.

Wwihat elee should | know about \Windows Firewall?

[ Ok H Cancel ]

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

(Add a Program .

Ta allow communications with a program by adding it to the Exceptions list,
zelect the program, or click Browse to search for one that is not listed.

Programs:

&l Calculator

ﬁ M5 logon test utility

_3 Motepad

E) OnScreen Keyboard

W Paint

E Fiun UltriEMNC Repeater
SRun Ulr@VNC SERVER
S Run Uke@yNC YIEWER
E Upgrade

|3 Wwindows E xplarer

A wiordPad

Pathy | C:5Program FilesiUlraM Chwinvnc, exe

o] [ e
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4. Select Run Ultr@VNC SERVER and click on Ok.
5. Activate check box Run Ultr@VNC SERVER in the Exception tab and click on Ok.

ﬁ'éi Windows Firewall

General | Exceplions | Advanced

Windows Firewall is turned off. “Your computer iz at risk of attacks and intruzsions
fram outzside zources such as the Internet. We recommend that vou click the
General tab and zelect On.

PBrograms and Services:

Wame

Component of Software Platform: ComponentEnvironmentServer
[ File and Printer Sharing

[ Message Queuing

[ Remote Assistance

[ Remote Desktop

W:Run Ul@NC SERVER

O UPAP Framework,

[ 4ddPiogiam.. | [ addPot. || Edt. | [  Delete

Dizplay a notification when Windows Firewall blocks a program

What are the risks of allowing exceptions?

OF. ][ Cancel ]

Establish Manual Remote Control on the Linux/Unix PC
The VNC program is available per default for Linux/Unix operating systems. Only three steps are
necessary to establish the connection to the R&S AFQ:
1. Start the internet browser on the PC.
2. Enter the following address:
vnc://["IP-address of R&S AFQ", e.g. vnc://192.168.1.1

3. Confirm with the key.

The password for the remote VNC connection is requested.

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

5. Press the Log On button to confirm.

After the connection is established, the current modulation generator screen with the block diagram is
displayed and the R&S AFQ can be manually remote-controlled from the external PC. The individual
functions are operated using the mouse and keyboard. Specific instrument functions can be executed
using specific key combinations on the keyboard (see table in chapter 3, section "Legend of Manual
Controls" on page 3.1). In contrast to Remote Control Desktop, direct control on the R&S AFQ is
possible while manual remote-control is established; it can be performed alternately with the
manual remote control.
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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 your modulation generator if Full installation was selected in the Select Component panel. In
this case, the program ultr@vncviewer.exe can be copied to your Windows PC.

1. Install VNC Viewer program component on the PC.

2. Start VNC Viewer program component on the PC.

Connection x|
B Server [192168.1.1 =1 .
- [ host:digplay or host:port |
— Bluick Options
& AUTO [&uto select best settings) Connect
" ULTRA [>2Mbit/z] - Expenimental
C |
LN [> 1Mbit/s] - Ma Ciolars ﬂl

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

[ Wiew Orly [ Auto Scaling Options... |

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

[~ Prowy/Fiepeater I

3. Enter IP address of R&S AFQ in input line VNC Server.
4. Initialize the connection by pressing the Connect button.

A message requesting the password is displayed.

WNC Authentication E

“ Lag Din I Cancel I

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

6. Press the Log On button to confirm.

After the connection is established, the current modulation generator screen with the block diagram is
displayed and the R&S AFQ can be manually remote-controlled from the external PC. The individual
functions are operated using the mouse and keyboard. Specific instrument functions can be executed
using specific key combinations on the keyboard (see table in chapter 3, section "Legend of Manual
Controls" on page 3.1). In contrast to Remote Control Desktop, direct control on the R&S AFQ is
possible while manual remote-control is established; it can be performed alternately with the
manual remote control.
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Cut Manual Remote Control Connection via Ultr@VNC

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

Cutting the connection on the modulation generator (requires external keyboard, mouse and
monitor):

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

. changes color.

Cutting the connection on the external Linux/Unix PC:

1. Either close the internet browser or
close the modulation generator window

The connection is disabled, the VNC icon on the task bar . off the R&S AFQ changes color.

Cutting the connection on the external Windows PC:

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

Disable Manual Remote Control Connection via Ultr@VNC

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

Removing the VNC program:

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

3. Select Add or Remove Programs

4. Remove the VNC program.

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

Deactivating the VNC Server service:

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

3. Select Services

4. Deactivate the VNC Server service.

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

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

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

Preparing the Installation of Norton Antivirus

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

1. Switch off the instrument

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

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

5. Click on Control Panel and then System.

[ Control Panel [ =]
File Edit ‘Yiew Favorites Tools Help ;?
J 7 ? 7~ Search Folders Ev
Address [} Cantrol Panel I~ a 5o
_ ' Contrallers Graphics. .. [l
2 o 8 D = T @
3’ = 2 =!
[ Switch to Cateqary Yiew
Internet Keyboard Mouse Mebviork
Opkions Conneckions

»

See Also

L &% & o

% windows Update
Phone and  Power Options  Printers and  Regional and

€) Help and Suppart Mader ... Faxes Language ...
2 2 @ g
2 Y 9 &
Scanners and  Scheduled Saunds and Speech

Cameras Tasks Audio Devices
3 &3

System Taskbar and  User Accounts |

Skark Menu w
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6. Select the Advanced and click on Performance Settings

System Properties €3]
Gerneral Computer Mame Hardware
o hdvanced System Restare Remate

You must be logged on as an Administrator to make most of these changes.

Performance

Wizual effects, processor scheduling, memary uzage, and virtual memomn

Settings

ser Profiles

Desktop settings related to your logon

Settings

Startup and Recowvery

System startup, systen Failure, and debugging information

Settings

[ Enwvironment ¥ ariables ][ Errar Reparting ]

I ark ” Cancel ]

7. Click on the Change button

]
E)

Performance Options

| Wisual Effects | Advanced |

Processor scheduling

By default, the compuber is set ko use 4 greater share of
processor e Lo run your programs,

Adjust For best performance of :

@

) Background services

Memory usage

By default, the compuber is set ko use a areater share of
memary ba run your programs.

Aidjust For best perfarmance of :
(=) Frograms I astem cache

Sirtual remary
A paging file i an area on the hard disk that Windows uses as

i & were RAM.
Tatal pagng file size For all drives: 0 MB
QK ] [ Cancel l
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8. Activate
- Drive D: [DATA]
- System managed size

Virtual Memory =]

Drive [vVolume Label] Paging File Size (ME)
€ [FIRMWARE]

p: [DaTA]

E: [USBESTICK]

Paging file size for selected drive

Drrive: D: [DATA]
Space svalable: 11557 MB
() Cushom size:

Irikial size: (MB):

Mazimum size (MEB):

Otovoarac -

Total paging File size For all drives
Minimum allowed: ZMB
Recommended: 381 MB
Currently sllocated: 0 MB

9. Click on the Set button

10.Click on the Close button, the dialog closes.

Now the program Norton Antivirus can be installed.
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2 Getting Started

Outline of the Instrument

Schematic Description

The R&S AFQ I/Q modulation generator forms analog signals to be modulated onto RF carriers by
other instruments. The instrument converts digital base band signals to analog signals which can be
further processed by an RF generator. R&S AFQ outputs a two component time dependent analog
signal (vector signal) consisting of an in phase I(t) and a quadrature phase Q(t) signal.

In general, all modulations are possible, yet R&S AFQ is recommended for amplitude and phase
modulation. The instrument performs all vector modulations for which baseband processing software to
be run on a separate control PC is available, e.g. R&S WinIQSIM 2 or Matlab. A control PC takes the
payload, e. g. digitized speech recording and calculates the baseband signals. Therefore, a future radio
or mobile communication standard will only require an upgrade of the baseband processing software.

Common Use of the Instrument

The instruments loads waveforms calculated by simulation software such as Matlab or R&S

WinlIQSIM 2 into its sample memory. After resampling the waveform is D/A converted and output at the
I and Q connectors. The two component analog baseband signal is forwarded to a vector signal
generator, such as R&S SMU. The vector signal generator modulates it onto an RF carrier and
transmits the radio signal to an antenna. Finally, the device under test will receive the radio signal. The
received signal can be checked for transmission errors using the instrument's bit error rate
measurement feature.

Usage of AFQ
Remote Control
&
Waveform Calculation
AFQ100A Vector Device
| Modulator under
sample o P >|  (SMU) RF Test
Memo Converter _>
i " _p_Q> (DUT)
Bit Error
Measurement
Clock, Data

The graphic shows the signal flow from baseband processing, i.e. waveform calculation, to the receiver,
the DUT.
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Main Applications

R&S AFQ is mainly used for generating modulation signals for an RF generator to check the data taken
by a receiver. Moreover, RF generators with 1/Q inputs can also be tested. Gain and phase of the two
channels | and Q can be adjusted, hence accounting for non ideal characteristics of the RF generator to
be driven. For test purposes, modulation signals are output at the digital output of the instrument prior to
D/A-conversion.

In addition, the impairment of the digital signal is possible, delay, gain, voltage offset and phase
mismatch. Pre-distortions are useful for compensating calibration errors of the instrument to be driven.
Beyond this, the user can check the influence on the rate of successfully transmitted bits. Differences in
amplitude between the | and Q channels give rise to an offset in the constellation diagram and thus to a
narrower eye width for the modulation. Quadrature offsets can be illustrated by an I/Q vector diagram:

Q

Resulting

modulation vector
Error vector

/

Ideal modulation vector

Constellation Diagram

The main applications are:
— bit error rate testing of base band and RF devices
— testing semiconductor devices which process base band signals
— testing transceivers and demodulators
— developing wireless communication systems
— checking how sensitive devices are with regard to impairments
— adjusting 1/Q RF modulators
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Feature Summary

The instrument's main features are:

The system clock frequency fgysem @mounts to 300 MHz, thus processing a large amount of
digital data per second. The maximum resolution | and the Q signals is 16 bits each.

During signal processing, the clock frequency is converted from the symbol rate fsymbol of the
incoming signal to the instrument’s system rate fsystem which amounts to 300 MHz, i.e., digital
signals are resampled in real time. This saves memory space because the data need not to be
calculated and saved using a greater symbol rate than desired. The symbol rate may vary from 1
kHz to 300 MHz, the latter figure is the clock frequency at which the signal is calculated in the
external control computer processing the digital base band signal.

The sample memory size amounts to 256 MS or 1 GS, the numerical values apply to instrument
version B10 or B11, respectively.

The accessible RF bandwidth amounts to 200 MHz, which corresponds to an | and Q bandwidth
of 100 MHz each. A large bandwidth may apply to forthcoming RF standards, e. g. future
WLANSs. RF modulation is done by a separate instrument, e.g. the R&S SMU Vector Signal
Generator.

The overall frequency response of the modulation generator is smoothed, using correction filters
which compensate deviations of the analog 1/Q output’s low pass filter. The frequency response
varies within an interval of 0.05 dB even if the whole 1/Q bandwidth of 100 MHz is used.

The client may use his own RF generator. In this case, the frequency response of its input
amplifier and its RF modulator has to be accounted for and can be corrected without modifying
base band processing done by the control PC. The modulation generator also compensates
phase mismatches.

Exact skew adjustment to account for different cable lengths in the analog section, and, hence,
signal propagation times, are possible.

The user can intentionally apply impairments which will result in greater bit error rates: | and Q
path delay, | and Q attenuation, | and Q voltage offset and the relative phase error.

The instrument loads multisegment waveform files, thus switching from one waveform to another
without loading a new file is possible.

The Spurious Free Dynamic Range (SFDR) of a signal whose bandwidth is 1 MHz amounts to
-80 decibels below carrier (dBc). The SFDR indicates the logarithmic power ratio of a converted
main signal and the greatest undesired one.
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Block Diagram

The instrument features a correction filter accounting for the frequency response of the two 1/Q input

amplifiers and the RF modulator of the user's RF generator.
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Two ways to operate the instrument

There are two possibilities to operate the instrument:

— using the instrument's own graphical user interface (GUI)
- stand alone, plugging in an external monitor, keyboard, and mouse directly
- using Windows XP Pro's Remote Desktop feature or the program VNC via LAN, as described in
the first chapter.

— remote control
- via IEC-Bus, LAN, or USB 2.0 using the USB type B connector on the rear panel
- via a PC running Matlab or R&S' WinlQSIM 2 software

Note:
The latter possibility only applies to forthcoming versions of the instrument.

files on a PC; it is included among the items and services supplied with the instrument.
WinlQSIM 2 can process very large data arrays. Furthermore, the instrument loads
waveform files calculated by the previous software release.

A file in the "Wavebase 2" directory on the WinlQSIM 2 CD-ROM contains a selection of
predefined waveforms complete with their descriptions.

gg A Windows software package WinlQSIM 2 is available for generating external waveform

It is also possible to transfer signals that have been calculated using a mathematical program such as
Matlab (see also Application Note 1MA28, IQWizard - I/Q Signal Measurement and Conversion, which
can be obtained by visiting the Rohde&Schwarz web site at http://www.rohde-schwarz.com).
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3 Manual Operation

Introduction - Manual Operation

The present chapter describes the manual control of the R&S AFQ, even though the modulation
generator is primarily intended to be remote-controlled via the GPIB interface or a LAN connection.
Manual control using an external monitor, mouse and keyboard or from an external PC via a network
link might help the user to get familiar with the instrument. The chapter includes a description of
screenshots, operation of menus and the block diagram and the setting of parameters in dialogs.

The introduction into remote control is provided in chapter 5 "Remote Control - Basics".

The instrument can be operated manually 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. Key combinations on the
external keyboard or alternatively a mouse allow direct access to entries and settings. A keyboard
emulation menu can be called from the Windows XP operating system (START - Programs -
Accessories - Accessibility - On-Screen Keyboard). Thus, operation via mouse only is possible. An
overview of the key combinations can be found in the following section "Legend of Manual Controls".
The clear-cut display shows the current modulation generator state. Graphs can be called for a visual
check of the output signal. Numerous help functions support the user in signal configuration.

Chapter 4 "Instrument Functions" includes a detailed description of modulation generator functions.

Remote control of the instrument is described in chapter 5 "Remote Control - Basics" and chapter 6
"Remote Control Commands".

Legend of Manual Controls

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

Key of PC keyboard / Function Short description of Function

Button function

rLH# Special characters Enters a special character, e.g a period or decimal point.

+/- Sign Enters the sign.

(shift+) a...z Aoa Switches between upper-case and lower-case letters.

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

Cursor keys Cursor Moves the cursor.

0-9/a..z Enters the number/letter.

+ @/ Diagram Block diagram Sets the cursor on the block diagram and hides all dialogs.

+ - Button 1-8 Triggers the function assigned to the eight buttons of the
Winbar.

+ Closes dialogs Closes an active dialog.
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Key of PC keyboard / Function
Button

Short description of
function

Function

+ Hide Minimizes the active dialog. Pressing the respective button in
the Winbar opens the dialog again.

+ @/ Local Local Switches the instrument from remote control to manual control.

+ Toggle on/off Switches a block or parameter on/off.
Toggles between the different possibilities of setting a
selection parameter.

+[Y]/ Hardcopy Hardcopy Opens the dialog for configuring and starting a hardcopy.

Insert Activates the insert mode.

Enter Terminates an entry.

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

Help Opens/closes context-sensitive help.

On-screen Keyboard

Windows XP operating system provides a keyboard emulation that can be used for system settings if no
external keyboard but a mouse is plugged in. It is called on the external monitor in the START -
Programs - Accessories - Accessibility menu, selection On-Screen Keyboard.

B On-Screen Keyboard

File Kevboard Settings Help

| esc F1| F2| F3| Fs

X

st

F5) F6| F7| F8

ol 1 [2]a]efsfef7]e]s]ofe]R

Fa|F10{F11{ F12] psc} | brk

(b Jafwlefcfe]efulifofpluf | »
o dafsfafrfolnfifrfr]ofa] e
cly|bln|mj|.

alt

bksp Fins | hm|pupSidl§y 7 | *
NELN

BE t 123
alt * ctrl +~ 3 0 ent
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Operating Concept

The operating concept for manual control 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. 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 cursor keys and the associated setting function is called by pressing the
key. Required menus and graphs are displayed on the block diagram which is displayed again in the
foreground whenever the +[D] key combination is pressed.

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 dialogs required for baseband
signal configuration. Function blocks displayed with a blue frame can be directly switched on and off by
means of the + [T] key combination.

The dialogs of the highlighted function blocks can be called by pressing the key.

Trigger...
Marker...
Clock...
At 1AL

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

arker

1: Pattern

2 Unchanged
3 Unchanged
4 Unchanged

A menu tree can be opened and closed by the key combination + ... the underscored character of
the name in the windows toolbar. The menu tree is organized in the same way as the directories in the
Windows Explorer. The function blocks correspond to the first directory level, the menus to
subdirectories.

Edit Help
BaseBand 4
Impairments  » Trigget...
Equalizer 4 Marker. ..,
Qukpuk 4 Clack. ..
BERT » AL AF...
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Operation corresponds to the Windows concept
To offer the user a familiar environment, operation is very similar to the operation of Windows user
interfaces. All dialogs and tables are made up of known elements, e.g.

IAc’ti\re OQutput Analog Out ;II

Tn Digital Out |
selection lists Analog OQut

Use Hardware Attenuator I
check boxes I N

litud 1.000 00] I‘J viI
or entry fields IAmp — i 1

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

Clear settings with the aid of independent dialogs

A separate dialog window is opened for each menu item. The dialogs can be operated independently of
each other, i.e. none of the dialogs requires that settings in other dialogs have to be completed before it
can be closed. This ensures flexible operation at all times.

The Winbar gives an overview of dialogs and simplifies their access.

The dialogs are displayed on top of the block diagram but they can be hidden, i.e. displayed in the form
of a button in the Winbar of the main window ([Ctrl]+[H] key combination). This corresponds to
Windows' task bar and makes room on the screen for other displays that may be required but the
setting dialogs can thus be accessed any time.

15Q

el Impairments

The keys are assigned simple functions
Most key combinations directly perform a simple function. Since a great number of settings can thus be
made by a keystroke, operation is easy. For instance, the key closes the active dialog.

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

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

[amplitude 1.000 003 Iv -II

Min = 0.000 000 ¥
| Offset

Max=1.500 000V
Q Offset replace mode
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Operating Concept

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

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

SRV nstrument Functions
12] Owerview of Instument Functions
+ @ Arbitrary \Waveform Generator ARE
+ @ Basehand Block
+ @ Impairments Black
+ @ Equalizer Block
+ @ Output Block
+ @ Bit Error Fate Measurements - BERT Block
7 @ General Instument Settings
+ % Help Syztem
+ @ Storing and Loading Instrurent Data
7 @ Remote-Contral Commands

Error meszages - digplay list
Ermor queve query

Emors - BERT

Exclude Frequency

Exclude Level

Execute Trgger - 4RB
Expiration date of optian
Extended Trigger Mode - ARB
External Restart - BERT
External Trigger Delay - ARE
External Trigger Inhikit - ARB
File list

File Management - AR EB

File: meru

File type selection

Firrnweare vergion

Messages indicate the current instrument state

A great variety of different messages such as status messages, error messages, warnings or
information are displayed in the header field of the screen. With the aid of the +[1] key combination,
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.

Automatically Launching a Program or a Command File

RSAutoLaunch is a program which handles messages of the operating system which are sent when the
user plugs in or removes devices such as drives or USB memory sticks. The program will start
executable files which are automatically detected. After plugging in an USB memory stick, the
instrument looks for executable or command files and processes them immediately. Depending on the
kind of file found the instrument performs the following:

file

action

Autoexec.exe

start (asynchronous), R&S service use only

Autoexec.cmd

start (synchronous), R&S service use only

Autoexec.bat

start (synchronous), R&S service use only

Autoexec.iec

send, i.e. executing GPIB commands

The instrument will process remote control commands saved in an ASCII text file named Autoexec.iec
on an USB memory stick. By launching such a command file, the user can test GPIB commands

without connecting a control PC.

CAUTION

1401.3078.62

Destruction hazard!
Starting executables other than autoexec.iec might destruct the instrument.

We recommend testing GPIB commands using this function only.

3.5 E-2



Display R&S AFQ 100 A

Display

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

— The header along with an info line reports the current state with status, error and warning messages.

— The block diagram shows the instrument configuration, the signal characteristic as well as the inputs
and outputs used and permits interactive operation via graphical user interface. Active dialogs and
graphs are displayed on top of the block diagram.

— The winbar of the main window with labelled softkeys for dialog display.

waveform | sine_test_signal CrestFactor| 301 [a8 ~| ampiiude] 1.000 000 v -|
rewio]] | o_|

1: Pattern

2 Unchanged
3 Unchanged
4 Unchsnged

v |

BERT

config... I

[~ On
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Status Information and Messages - Display

The status information and messages are displayed in the header section of the screen. The messages
differ with respect to their importance (errors, warnings, info) and the time of their appearance (brief and
permanent messages). They require different treatment by the user. Further information on all
messages can be called in the info window (see section "Info Window - Display" on page 3.8).

Chapter 9, "Error Messages" includes an overview of all status information and messages as well as
instructions for error elimination.

Status Information

The status information gives the user an overview of the settings of the instrument. The states are
indicated for information only and do not necessitate any action by the user.

aveform | 5ine_te5t_5igna|| Crest Factor} 3 01 IdB 'I Amplitude 1.000 000 IV j
[rewico [ z nio_|

Messages

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

Brief messages

Brief messages report automatic settings in the instrument or on illegal entries that are not accepted by
the instrument, e.g. range violations. They are displayed in the info line on a yellow background. They
are displayed on top of status information or permanent messages.

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.
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Info Window - Display

A few operating states and the current message are displayed in the info line (see also chapter 9 "Error
Messages").
The info window with a list of current permanent messages and a detailed description of each message
can be opened by clicking on the Info softkey.
The upper section of the info window contains a list of all current permanent messages in the order of
their occurrence, i.e. the most recent message is displayed first. In the lower section of the window,
additional information on the highlighted message is displayed.
A history of all messages that have occurred since instrument switch-on can be called with the History
softkey. The most recent message is displayed first.

| A: UCorr, ALC-Auto | B: ALC-Auto “Tite " |nfo line
List of current
messages with short
message text.

* Info 0 SaviRcl Manager Info: operation « lete -Recall ¢

Detailed description
for highlighted
message

- No pending errors.

Delete Delete all Del. volatile History SOftkeyS

EE Info - Current time: MiNov 23 2005, 10:21:52

*|| Ley | SCFI | Text

- No pending errors.

Delete Delete all Del. volatile

History |

The messages are color-coded according to their level. Device-specific messages are red, information
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.
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With the aid of the softkey buttons, error messages can be cleared and a history of all messages called.

Delete

Delete All

Delete Vol.

History

1401.3078.62

Clears the highlighted message. This button is available only if the history of the
messages is displayed.
Remote-control command: (see "Delete All")

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

Remote-control command:

SYST:ERR:ALL

Clears all brief messages. This button is available only if the history of the
messages is displayed.
Remote-control command:

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

Remote-control command:

:SYST:ERR? oOr :STAT:QUE?

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

The block diagram in the main window shows provided options, signal configuration and the currently
selected signal flow of the modulator 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 + [T] key combination. Pressing the key opens the associated setting dialog.

fdarker

1: Pattern

2 Unchanged
3t Unchanged
4: Unchanged

Each block represents a function of signal generation. The function is indicated in the headline of the
block, e.g. Baseband. In this block, the arbitrary waveform generation is set, for instance.

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

Status information is displayed below the check box. It is different for the different
blocks. In the output block, for instance, the selected type of output is indicated.

Pressing the key or clicking on the config... button opens the associated setting dialog.

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

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

The symbols indicate the outputs for the analog | and Q signal on the
instrument front panel.

The marker characteristics are listed next to the marker symbol of the active markers.

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

harker
1: Pattern

2 Restart
3 Ondoft Ratio
4 Pulze

— The baseband signal is indicated by a three line arrow, the I- and Q-components of the signal by a
single-line arrow.

— Black is used for the generated signal.

— Green is used for control signals.

Winbar and Softkeys - Display

The Winbar with eight buttons is displayed below the block diagram. Labelled buttons represent open
dialogs, the label indicates the dialog. If several dialogs are open, the button of the currently active
dialog 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 dialogs may be open simultaneously. When the ninth dialog
is opened, the dialog that was opened first is automatically closed.

Equalizer
[19]

Equalizer

Q
Modulator

Impairments

ARB Output | | | ‘

Some dialogs assign dialog-specific functions to the front-panel softkeys by way of the dialog buttons.
Any of the open dialogs can be activated either with the respective button in the Winbar or the front-
panel softkey. In combination with the keys for dialog operation ((Esc], + ... the underscored
character of the name in the windows tas pane and the cursor keys), convenient dialog operation can
be ensured.

Dialog operation is described in section "Dialog Operation" on page 3.19.
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Menu Structure - Display

The parameters are set in the dialogs. Dialogs are called either via the function blocks in the diagram or
in the windows menus. The dialogs are displayed on top of the block diagram. If the dialog buttons
assign dialog-specific functions to the softkeys, the Winbar is hidden.

= Equalizer, Modulator

State Off |

List Data... | equ_mod_test
Edit Data... |
IFrequency Entry Mode |Ahso|ute ;[I
RF Frequency | 1.000 000 000 | GHz ~|
Gain

dB

f [kHz]

Phase

deg

f [kHz]

This section describes the dialog structure. Dialog operation is described in section "Dialog Operation"
on page 3.19, the setting of parameters in section "Setting Parameters" on page 3.15.

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

& Equalizer, Modulator : Dialog header

The header line contains the name of the dialo
and the buttons for minimizing H and closing [é]
the dialog. The buttons can be operated with the
mouse. For operation from the external key board,
the key combnation + ... the underscored
character, the cursor keys and the key can be
used.

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

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

parameter to be set.

I 1.000 000 000 IGHZ v|I

IRF Frequency

File Name:

Entry field

A numeric value (e.g. frequency) or an alpha-
numeric value (e.g. file name) can be entered in
this field.

IFrequent:y Entry Mode I Ahsolute "II

Absolute

RF Frequency

‘Relative to RF Frequency

Selection field

The = 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.

GHz - Units

Hz The unit of a parameter is displayed next to the

MHz value. When the parameter is edited, the unit is

GHz 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.

Enahle Bias v Check-box field

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

| Path Delay (ns) I 0.00
Q Path Delay (ns)l 0.00

| Gain [o.000 [dB -]
0 Gain [ 0000 [aB |
| Offset [o000 [Fs -]
0 Offset [0000 [Fs -]

I 0.00 Ideg 'l

Phase Error

Dialog area

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

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

Frequency f Gainf Phasef
Hz dB deg

1 10 00000 2.0 -2.00

2 0.00 0.5 2.00

3 10 000.00 0.0 0.90

4 20 000.00 0.7 0.00

5

1401.3078.62
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Tables

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

E-2



Display

R&S AFQ 100 A

Gain

Graphical display

Graphical displays show signal characteristics, this
chart plots user input of the equalizer. AFQ 100 A

a
e I compensates these distortions.
a
-10 1] 10 20
f-f(RF) [kHz]
Phase
1
=m
L1
=
=
-10 1] 10 20
f-f(RF) [kHz]
State off | Buttons

List Data._. equ_mod_test

Edit Data._.

il

1401.3078.62

3.14

The buttons either trigger a single action (e.g. Off),
or call the next dialog level (to be identified by 3
dots, e.g. Edit Data...).

Some dialogs contain buttons that assign a
function to the front-panel softkey below. These
dialogs cover the Winbar.
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Setting Parameters

The instrument offers several and sometimes alternative possibilities for setting parameters. Manual
operation is possible with the aid of a mouse and/or from an external keyboard. Operation of the
instrument with the aid of these control media is shown in the tables below.

Most of the parameters are set in dialogs. The dialogs can be opened from the function blocks of the
diagram either with the aid of the external keyboard or by clicking on the Config... button.

With the exception of the Setup and the File menus which are called in the windows toolbar solely. 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.

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

The instrument uses the Windows XP operating system. Settings at system level are only rarely

required.. For operation of Windows XP, a keyboard and a mouse are required, the operating system
can not be accessed via remote control.

Calling a Dialog - Setting Parameters

After instrument switch-on, the cursor is always on the first softkey block of the winbar (default setting).

Function PC keyboard Mouse
Activates the menus in the Winbar Press Click on the menu in Winbar.
Move the cursor to the menu item.
File Altl+[F Press the left mouse button to open
the dialog.
Setup +
Edit +
Help AT + ]
Activates the function blocks Press +[E] then Click on the function block.
Activate the check box to switch
Baseband ’ (T, M, C, f) On/Off the function block.
Impairments m ‘ m
Equalizer ’ ’ ()
Output @ @
BERT
[R],
then the key to switch On/Off
the function block.
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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 dialog or an entry in a list or table is concerned.

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

|IPRBS | PRBS 9 ;[I

Function PC keyboard Mouse

Selects an element Select element by means of the Click on the element.
cursor keys.

Switching Parameters On/Off - Setting Parameters

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

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

State on

IUse Hardware Attenuator ﬁ IUse Hardware Attenuator ﬂ
Function PC keyboard Mouse

Switches on/off Press the key. Click on the check box or the button.
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Setting Parameters

Selecting and Exiting a Dialog Area - Setting Parameters

Some dialogs are organized in areas. The cursor can be moved either only within an area or between
the higher-level dialog areas. This applies to the file select dialogs when files are saved or loaded. e.g.
when loading a waveform file. When the dialog is called, one of the dialog areas is highlighted by a blue

frame.

B2 Load Waveform

recent data sets

- test_:
Rect_test_signal_0
sine_test_signal
Test_RECT
Test_T_Sine
Tsin_test_signal

date- 2004-01-22:11-10°23, samples- 6400,
clock: 1e+008, ¢ - =no infor =

Select |

File
Manager...

Another dialog area can be selected (highlighted) by means of the cursor keys.

— Clicking on the key moves the cursor to the highlighted dialog area. When the cursor is placed
on a lower-level area in the dialog, 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 cursor keys up/down move the cursor only within the grey-framed area.

- terminates the setting, i.e. selection of a file. The cursor is either set on the next higher dialog
level or the dialog is closed.

The left/right cursor keys first shift the entry focus within the dialog range from 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 dialog level.
- performs a setting.
In the example of the file select dialog Load Waveform, 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 dialog closes automatically.

— The key moves the cursor to the next higher dialog level.

Function

PC keyboard

Mouse

Selects a dialog area

Select a dialog area using the cursor
keys. Press the key.

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

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

Exits a dialog area

Press the key.

The cursor keys move the cursor between
different dialog areas.

(The dialog area is exited by setting the
cursor on an item outside the area).
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Terminating Entries - Setting Parameters

Variations by means of the cursor keys are immediately set, e.g. delay settings.

All other parameter settings have to be confirmed by a pressing the key or one of the unit key

combinations.

Some settings require additional confirmation. This is the case when it is useful to first enter a few

values and to confirm them together.

All settings of instrument functions that can be switched on and off are calculated and effective only

after this function has been switched on.

or one of the key combinations

[Alt]+[Fo) +[F10] +[F11) +[F12]

Function PC keyboard Mouse
Accepts value immediately Vary the value with the up/down cursor | -

keys.
Confirms entries Press the key Exit entry field.

Confirms entries in the dialogs with
the Accept button.

Select Accept button with the cursor

keys and press .

Click on Accept button.

Sets the entries in the instrument

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

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

(see keyboard)

Restoring the Previous Value - Setting Parameters

Parameter variations with the cursor keys 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.
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Dialog Operation

Dialog Operation

Dialogs are operated with the aid of the Winbar buttons and with key combinations.

- The +[H] key combination minimizes an active dialog. It is displayed in the form of a Winbar

button.

— The + to key combinations maximize the corresponding dialog.

- The +[G] key combination closes an active dialog.

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

Note:

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

Function PC keyboard Mouse

Displays a dialog in the foreground Press + to Click on the respective button in the
Winbar.

Minimizes an active dialog Press + Click on the E] button in the header line.

Closes an active dialog Press + Click on the [ button in the header
line.

Hides all dialogs Press +[D] -
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Editors

The GUI provides user-friendly editors for defining data lists.

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" on page 3.24).

Equalizer List Editor

The Equalizer menus provide the editor for defining the frequency/gain/phase value triplets. The
associated button Edit Data... calls up the list editor to edit the current list whose file name is displayed.
To select another one, click on List Data..., then Select List... or New List... which will open the Select List or
the New List dialog, respectively.

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

& Edit Equalizer Modulator Data equ_mod_test g|§|§

Y

Frequency J Gainf Phasef

Hz dB deg
1 10 000.00 2.0 -2.00
2 000 0.5 2.00
3 10 000.00 0.0 0.90
4 20 000.00 0.7 0.00
5 |

|
Goto | Ir;?s:::sF;ll | Save As... Save

— The value pairs are entered in the Frequency/Hz, Gain/dB, and Phase/deg table columns. A blank
row is inserted at the end of the list.

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

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

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

— A new list can be created under a new name either by generating a blank file in the file select menu
(see section "File Management" on page 3.24) or by changing an existing list which will then be
saved under a new name.
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Editors

Function

PC keyboard

Mouse

Call up editor.
The cursor marks the first row
of the Frequency/Hz column.

Mark the Edit Data... button in the individual

dialog and press the key.

Click on the Edit Data... button in the
individual dialog.

Enter value.

Use the numeric keys to enter the value and

terminate the entry by pressing the
key.

Change column.

Press the left/right cursor keys.

Click on the cell.

Change row. Use the up/down cursor keys to mark the Click on the cell.
row.
Select row. Mark the GoTo button and press the Click on the cell.

The cursor moves to the
selected row.

key.

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

key.

Insert row.

A row is inserted above the
currently marked row.

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

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

Mark the Insert Row(s) button and press the

key.

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

Click on the Insert Row(s) button.

Save list under a new
name.

Mark the Save as.. button and press the

key.

Enter the file name in the menu Create List
File Which Name? and select the directory
(see section "Select / Save Lists - File
Management" on page 3.27)

Double-click on the Save as... button.

Enter the file name in the menu Create List
File Which Name? and select the directory
(see section "Select / Save Lists - File
Management" on page 3.27)

Save list under the same
name.

Mark the Save button and press the
key.

Double-click on the Save button.

Create new list.

Mark the List Data ... button and press the

key.

Mark the menu item New List and press the

key.

Select the directory and enter the file name
in the menu New List (see section "Select /
Save Lists - File Management" on page
3.27).

Double-click on the List Data... button.

Double-click on New List.

Select the directory and enter the file name
in the menu New List (see section "Select /
Save Lists - File Management" on page
3.27).
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Online Help

The instrument 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 instrument on the CD-ROM
supplied with the instrument. This help program can be called on any controller with Internet
Explorer version V 4.0 and higher.

E? AFQ Online Help ¥00.01
L2 = AT

Hide Back Haome nt Options

LContents ] Index ] §earch]

+ @ Instrument Functions IntrOdUCtlon N RemOte-
= ([} Remote-Control Commands co ntro' comma n d s

[7] Introduction - Remote-Contral Commands
+ @ Common Commands
+ @ AFO Commands - Setup Section
¥ @ AFQ Commands - Signal Processing
¥ @ AF0 Commands - BERT Subsystem
+ % TEST Subsystem
¥ @ Supplements

The following sections contain the remote-
control commands for the general settings
which are grouped in the Setup menu for
manual control. All of the commands which
are relevant only to remote control, such
as the commands of the STATus and
S¥STem subsystem and the common
commands, are also described here,

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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Online Help

Operation of context-sensitive help

Function PC keyboard Mouse
Open the help system Press key. -

The help page for the respective

parameter is displayed.

Close the help system Press key again. -

Activate the link

The help system branches to the linked
page.

Select link using the cursor keys and

activate with the key.

Click on the link.

Scroll

Select Previous or Next in the help
window using the cursor keys and

activate with the key.

Click on Previous or Next.

Select an item in the table of
contents

The help page of the item is displayed.

Activate Content window using the
cursor keys left/right.

Select the desired item using the cursor
keys and activate with | Enter].

Set indicated area by moving the
vertical scroll bar.

Click on the item.

Select an index term

The help page of the term is displayed.

Select the Go-to-Index button using the
cursor keys and activate with the

key.

Enter the first letter of the term and

press the key.

Select the term with the cursor keys

and press the key.

Click on the Go-to-Index button.

Set indicated area by moving the
vertical scroll bar.

Click on the 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 cursor keys and

activate with the key.

Set indicated area by moving the
horizontal scroll bar.
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File Management

The instrument uses files to save all instrument data, i.e. system and user data. The user data includes
saved instrument settings, data for the different digital standards, lists for the List mode and the user
correction as well as the waveforms for multicarrier CW generation and 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 to the next free drive.

In the case of a connected network, all network drives that can be accessed are available (see
chapter 1, section "Connecting the R&S AFQ to a Network (LAN)" on page 1.21).

The user data can be roughly divided into four data types:
- Instrument Settings

- Lists

- Complex modulation and control data

- Waveforms

Depending on the data type, a file can either be selected, created or it can be selected and saved. 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
dialogs where only the relevant type of file is available..

- Settings of the instrument can be loaded and saved in the File menu (see section "Select / Save
Instrument Settings — File Management" on page 3.25).

- Lists, e.g. user correction lists, can be loaded in the Select List window. Lists can be generated
either externally or internally. For internal generation, a new list must be created in the window New
List which will then be edited in the list editor (see section "Editors" on page 3.20).

- Complex modulation and control data can be loaded in the Select List window. It can be generated
either externally or internally. For internal generation, a new list must be created in the New List
window which will then be edited in the data and control list editor.

- Waveforms are generated externally (e.g. by means of the R&S WinlQSIM program that is supplied
together with the instrument) and can be loaded in the Arbitrary Waveform Generation (ARB)
menu by clicking on the Load Waveform... button.

Each of the windows Select List and Load Waveform contain buttons/softkeys for the Select and File
Manager functions. Internally generated lists can be stored by clicking on the Save button in the New
List window.

Clicking on the File Manager... button opens the File Manager window for managing all files (see
section "File Manager" on page 3.29).
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File Management

Select / Save Instrument Settings — File Management

The File menu offers access to functions for loading or saving instrument settings.

Files
[lEnm
opern. ..
Save
2ave As...

Exit

New

Choose a file to.open

Clears the current instrument settings. All devices are reset and conform to the
default settings as it is called by the *RST command.

Loak in: | i) afq_lists

My Recent
Documents

Desktop

by Documents

-
“‘

fizch_bi an

MUE0OCFE

J
by Metwark. File narne:
Places

x| e ®EckE-
| | SineTriRectMarker
|)Wavefarms
SaveRecalTest, savrel
|SaveHecaIITest.savrcI j Open |
Files of type: |Save.-"F|ecaII Files [*.savrel] j Cancel

Open ...

1401.3078.62

Opens the window Choose a file to open which is similar to a Windows explorer
user interface. Stored instrument settings can be recalled by selecting a setting file.

Click on the selection list Look in: or move the cursor with the aid of the
key to activate the selection list. Click on the pop-up button or press the cursor
down key to pop up the selection list. The available drives are listed.

Mark the drive where the setting file is stored.

The directories and files are displayed in the area below.

Shift the entry focus to the area underneath the Look in: selection list and select
the directory. Similar to Windows user interfaces the Look in: selection list
changes and displays the currently selected directory.

Only the relevant files of type Instrument State are available and therefore only
the files with the file extension *.savrcl (Save/Recall Files) are displayed. This
suffix is preset in the field Files of type.

Select the file.
The file name is entered automatically in the entry field File name.

Press the key or click on the Open button to load the instrument settings.
The window is closed automatically.
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Save

Choose a filename to save under,

— Saves the current instrument settings.

If the instrument works with loaded settings the current changes will overwrite
the setttings in the file. File name and path cannot be entered.

If the instrument does not work with loaded settings the function Save as ... will
be called automatically.

RIX]

Save in: | ) afq listz

K9

My Recent
Documents

Desktop

by Documents

-

h"'
fizch_bi on
MUEO0CFE

y
Ay Metwark.
Flaces

File name:

Save az tupe:

SaveRecallTest,savrcl

x| e @®EckE

ﬂ Save |

|Savex’HecaII Files [*.gavrcl]

= |

Cancel

Save as ...

Exit

1401.3078.62

Opens the window Choose a filename to save under, a Windows explorer user
interface which is similar to the Choose a file to open window (see above).
The instrument settings can be stored in a setting file.

Click on the selection list Save in: or move the cursor with the aid of the
key to activate the selection list. Click on the pop-up button or press the cursor
down key to pop up the selection list. The available drives are listed.

Mark the drive where the setting file has to be stored.

The directories and files are displayed in the area below.

Shift the entry focus to the area underneath the Save in: selection list and select
the directory. Similar to Windows user interfaces the Save in: selection list
changes and displays the currently selected directory.

Note:

If a file is highlighted the file name is entered automatically in the entry field File
name:. Then the current settings will overwrite the setttings in the file.

Move the cursor to the entry field File name: and enter the file name.
The instrument assigns the file extension *.savrcl (Save/Recall Files) to all files
of type Instrument State automatically. The extension cannot be entered.

Press the key or click on the Save button to save the instrument settings.
The window is closed automatically.

Shuts down the windows operating system. The current settings are stored on the
hard disk before the system is shut down.
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Select / Save Lists - File Management

File select windows as Load Waveform, Select List or New List offer access to functions for loading
and saving user data. Lists, Complex modulation and control data or Waveforms are handled within
these windows.

A file select menu consists of several areas.

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 are
displayed without file extensions. 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
Dialog Area - Setting Parameters" on page 3.17):

By using the cursor keys, the area is marked; the entry focus is shifted to this area by using the
key. 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 key again shifts the entry focus up one level. The button for saving or loading the file
can be selected and pressed. After selecting the file, a menu is closed automatically.

& Load Waveform

recent data sets

..2s/Rohde&Schwarz/AFQFirmware/Lists Waveforms/SineTriRectMarker

c:/Program Files/ Rohde&Schwarz/AFQFirmware Lists/\Waveforms
& DA <[ sinetoknz

& Help sine49_51MHz

.. Keys

- Lists

& AnalogCalData
SavRel

- Modules J
(- Pictures

-- Plugins

[+- RsSigGenUninstaller
- SoftwarePlatform

0. RPEMICMT
4 | »

date: 2005-11-09;12:30:16, samples: 1800,
clock: 1e+008, comment: ; segments: 3; clock: unchanged; level: unchanged;

| File |
Select
ele Manager...

Select Loads user data.

— Select the drive and the directory in the left window.
The available files are listed in the right window.
Press the key or click on the Select button to load the file data.
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4 Create List File Which Name?
[recent datasets recent data sets

c:jafq_lists/equ_mod_test c:fafq_lists/equ_mod_test
c:/afq_listsWaveforms c:/afq_lists
x 8| tofiesfound | B 2] o test
& afe_help & af_help equ_mod_test
S afa tists B aia ists |
- SineTriRectMarker - CAP
Y Waveforms - ClearCase_Storage = —|
- CAP [+- Documents and Setting
[- ClearCase_Storage [ DOKUME-1
- Documents and Settings [+- DRV
- DOKUME~1 [+- Flare_Test
- DRV +- mvfslogs
[+- Flare_Test [+- National Instruments D¢
- mvislogs - - PrintMig -
‘ il J - mil

File Name: File Name:

| File File
S S
e Manager... ave | Manager...

Save Saves new entries of user data. For editing user data see "Equalizer List Editor" on
page 3.20). The file name of the lists and the directory to which the files have to be
saved are user-selectable. The file extension is different for each list type and is
assigned automatically by the system (see "File Manager" on page 3.29). The
extension cannot be entered.

— Select the drive and the directory in the left window.

— Move the cursor to the entry field File name: and enter the file name.

— Press the key or click on the Save button to create the new data file.
Note:

If a file is highlighted the file name is entered automatically in the entry field File
name:. Then the current data will overwrite the data in the file.
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File Manager

The File Manager allows general file management such as copying, shifting, renaming and deleting
files as well as generating new directories. Thus, also externally created files, for example waveforms
created by using the R&S WinlQSIM2 program, can be saved to the instrument by copying them from a
memory stick or a network to the internal hard disk.

The File Manager can be called up via the File Manager... button in any menu to which files can be
saved.

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 windows, the File Manager displays the
full file names including the extensions.

The buttons/softkeys trigger the associated actions such as copying, shifting or deleting the marked
files. 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
Dialog Area - Setting Parameters" on page 3.17): By using the cursor keys, the area is marked; the
entry focus is shifted to this area by using the key. 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 key again shifts the entry focus
up one level. The buttons/softkeys can be selected and activated.

Shift file:

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

Copy file:

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

Rename file:

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

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

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

the key.

1401.3078.62 3.29 E-2



File Management R&S AFQ 100 A

Table 3-1  List of file extensions for user files the instrument assigns automatically

List type Contents File suffix

Instrument State

Instrument State Instrument settings *.savrcl

Arbitrary Waveform Generator

Waveform, Multisegment ARB waveforms * WV
Waveform
Multisegment Configuration Configuration info for multisegment waveforms, *.inf_mswv

these files can only be loaded

Equalizer List

1/Q data table the instrument needs for corrections *.afq_iq_fgp

Modulator data table the instrument needs for corrections *.afq_mfg
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4 Instrument Functions

Overview of Instrument Functions

This chapter explains the functions of the I1/Q modulator and the options available in the setting menus.
The associated IEC/IEEE-bus command is specified for each parameter where applicable.

The largest part of the chapter describes the functions used for the internal generation of the signals:

Loading of waveforms and configuration of trigger, marker and clock signals is performed in the
Baseband block "Baseband Block" on page 4.4.

Impairments of the digital 1/Q signal like offsets or phase shifts are defined in the Impairments block
"Impairments Block" on page 4.32.

Shifts in time or frequency like IF-generation in the Time and Frequency Shifts section "Time and
Frequency Shifts" on page 4.31.

The frequency response of external measurement equipment can be taken into account for signal
generation in the Equalizer block "Equalizer Block" on page 4.37.

Several output types can be selected and configured in the Output block "Output Block" on page 4.44.

The integrated bit error rate tester is configured and activated in the BERT function block in section "Bit
Error Rate Measurements - BERT Block" on page 4.52.

The general instrument settings do not directly affect signal generation. They include various functions,
such as configuring the modulator and its interfaces in the Setup menu - e.g. setting the IEC/IEEE-bus
address, starting an adjustment, and querying instrument data.
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Menu and Status Line

B4 AFQ100A Base Band Source (CEY)
File Setup Edit Help

Waveform Rgn_]gg[_signnl‘ Crest Factor ]94| dB j Amplitudel Uﬂﬂﬂl FS vl

| Info

Several menus, displayed in a toolbar offer access to the main instrument functions.

File Setup Edit Help

The File menu offers access to functions for loading or saving instrument settings. The Setup menu
covers all the instrument settings which do not directly influence signal generation. The Edit menu
along with its submenus corresponds to the blocks of the main window, the settings there control the
instrument's signal generation. Help calls the R&S AFQ's Online Help.

Waveform SingTriRgﬂHu[kg[‘ Segmentl [} Crest Factor 3.01 I dB j Amplitudel ]l]l]l]l v vl
| Info |

The main characteristics of the waveform, file name, crest factor and amplitude are permanently
displayed in the header section of the instrument screen. Additionally, if a multisegment waveform is
loaded, the index of the currently generated segment is displayed.

Waveform name, segment and crest factor are indicated only, whereas the amplitude can be edited
directly in the header. Status messages for the instrument state are displayed in the info line besides
the Info button.
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Arbitrary Waveform Generator (ARB)

Introduction - ARB

The Arbitrary Waveform Generator is an 1/Q modulation source forming an integral part of the
instrument. It can be used to output any externally calculated modulation signals or internally generated
test signals. Waveform files can be loaded into the instrument via one of the computer interfaces

(USB — memory stick or Ethernet interface - network drive) or via the IEC bus.

The equipment layout includes one of the waveform memory options R&S AFQ-B10/B11.
R&S AFQ-B11 features a much larger DRAM size than R&S AFQ-B10 (see data sheet), the sample
memory sizes amount to 256 MS and 1 GS, respectively.

The instrument can process waveforms generated by WinlQSIM or Matlab software or generate ARB
waveforms internally. These files are created and saved in the ARB menu. It is possible to use either
predefined or subsequently defined markers that are sent to the marker outputs in synchronicity with the
I/Q output signals. The markers have to be set in the Marker dialog and a delay can be selected by the
user.

Multisegment waveforms consisting of a combination of multiple waveforms can be defined in order to
enable rapid alternation between different waveforms with differing test signals. Such waveforms can be
used in test systems, for example. Each segment represents a completely independent waveform that
is output with its own marker. The entire multisegment waveform is loaded into memory. The segment
intended to be output at any given moment can be selected by the user. It is therefore possible to
alternate between the individual waveform segments without experiencing any delay due to the loading
operation.

If very high switchover speeds are required, the test signals can be continuously scrolled through with
the aid of an external trigger. The ARB has been produced in the form of an interpolating ARB
generator. The resampler operates in such a way that a modulation signal with a sample rate of less
than 300 MHz is interpolated on the 300-MHz sample rate and then used as output.
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Baseband Block

The settings for activation and configuration of the external or internal waveform signal can be
accessed in the block diagram via the Baseband function block or by selecting Baseband in the Edit
menu.

ARB Menu

The menu for setting the Arbitrary Waveform Generator (ARB) can be opened in the Baseband block
of the main window, clicking the config... button and selecting ARB.

Trigger...
Marker...
Clock...
At AT,

The ARB menu is used for powering up, selecting the ARB waveform and for configuring a sinusoidal,
rectangular or a continuous test signal.

EEI&
Load Waveform... sinus25Khz

Sine Testsignals...

Table Sine Testsignals...

|
|
Rect Testsignals... |
|
|

Test Pattern...

State - ARB Switches on and off the ARB modulation.

The output is based on the waveform file that is loaded. The name of
the waveform file is indicated in the header section of the display.

If no waveform file is loaded, ARB modulation cannot be powered up.
None will be displayed next to Load Waveform.

Remote-control command:
SOUR:STAT ON
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Baseband Block

Load Waveform

Sine Testsignals...

Rect Testsignals...

Table Sine Testsignals...

Test Pattern...

1401.3084.32

Calls the dialog for loading the waveform file.

The files last used are listed in the Recent Data Sets section. The
directory can be selected from the center left section. All waveform
files (file extension *.wv) available from the selected directory are
listed on the right side. The file info (tag contents and multisegment
state) for the selected file is displayed below the file section.

The Select... button selects the marked file. This file is loaded when
the ARB modulation is enabled (State On)

The File Manager... button leads to the file manager which may be
used to look for a file.

The file name and the crest factor of the loaded waveform are
indicated in the header section of the display.

&5 Load Waveform

recent data seis

- FG 325eqg
__ d: () Reci_test_signal

Rect_test_signal_0
sine_test_signal
Test_RECT
Test_T_Sine
Tsin_test_signal

- 8:

Eate: 2004-01-2211:10:23, samples: 6400,
clock: 1e+008, comment: <no information=

Select | A
Manager...

If file is in the default directory:

Remote-control command:
SOUR:WAV:SEL 'wavel'

If the file is in a different directory:

Remote-control command:
SOUR:WAV:SEL 'd:\user\wave\wavel'

Opens the dialog for creating the sine test signals "Sine Test Signals -
ARB Menu" on page 4.6.

Opens the dialog for creating the test signals "Rectangular Test
Signals - ARB Menu" on page 4.7.

Opens the dialog for creating the test signals "Table Sine Test Signal -
ARB Menu" on page 4.8.

Opens the dialog for creating test signals "Test Pattern - ARB Menu"
on page 4.9.
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Sine Test Signals - ARB Menu

The Sine Test Signals dialog is accessed via the ARB menu.

The dialog can be used to configure a sinusoidal test signal. A sine wave is always generated on the |
path, and a sine wave of the same frequency but phase-shifted is generated on the Q path. The
instrument cannot create test signals remote controlled via IEC bus, hence the user is required to use
the graphical user interface displayed on a monitor.

& Sine Test Signal

ISampIes Per Period I 100 I
Phase Offset O | 90.00 |deg x|
Res.Frequency | 1.000000 00 [MHz -|
1
0.5
£ 0
o i
-1
0 25 50 75
t! Tsample

Qt)

o 25 &0 75
t! Tsample

Generate Signal HD| Generate Signal RAMl

Samples per Period Enters the number of sample values required from the sine wave per
period.

The resulting clock rate must not exceed the maximum ARB clock rate
of 300 MHz. The number of sample values is automatically restricted
by reference to the set frequency.

Phase Offset Q Enters the phase offset of the sinewave signal on the Q channel
relative to the sinewave signal on the | channel.

Res. Frequency Indicates the resulting frequency of the test signal.

Generate Signal HD Generates a signal and saves it to a file on HD.

The Create Test Signal window opens automatically and the signal
can be stored as a waveform file.

Generate Signal RAM Generates a signal and uses it as output straight away.
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Rectangular Test Signals - ARB Menu

The Rectangular Test Signals dialog is accessed via the ARB menu. The dialog can be used to
configure a rectangular test signal. A rectangular test signal with a duty factor of 0.5 is created.
Amplitude and offset are adjustable. Both paths, | and Q, get the same signal.

& Rect Test Signal

ISampIes Per Period I 100 I

Amplitude I 0.800 IFS vl
Offset I 0.000 IFS 'l

Generate Signal HD| Generate Signal RAHl

Samples per Period Enters the number of sample values required from the rectangular
wave per period.

The resulting clock rate must not exceed the maximum ARB clock rate
of 300 MHz. The number of sample values is automatically restricted
by reference to the set frequency.

Amplitude Enters the digital amplitude of the rectangular wave. The abbreviation
FS means full scale.

Offset Enters a DC component.

Generate Signal HD Generates a signal and saves it to a file on HD.

The Create Test Signal window opens automatically and the signal
can be stored as a waveform file.

Generate Signal RAM Generates a signal and uses it as output straight away.
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Table Sine Test Signal - ARB Menu

The Table Sine Test Signals dialog is accessed via the ARB main menu. The dialog can be used to
configure a table sine test signal, i.e. a superposition of two sine waves. Both paths (I and Q) get the
same signal.

E5 Table Sine Test Signal =.3 In the upper section of the dialog, the table length and
the offset of the resulting signal can be selected. The

[Fabte Length | 100 | table length is the number of sample values of the whole
Offset [o000 [Fs -] waveform.

Sine 1 In the Sine 1 section the first sine signal is configured.
Periods | 4
Amplitude | 0500 [FS -]
Phase | 0.0 Il:leg j

Res. Frequency 4.000 000 00 [MHz ~|

Sine 2 In the Sine 2 section the second sine signal is
Periods | 6 configured.
Amplitude | 0500 [FS |
Phase | 0.0 Il:leg j

Res. Frequency 6.000 000 00 [MHz -]

Generate Signal HD | Generate Signal RAM | In the lower section of the dialog, buttons to load or save
the test signal are provided

Table Length Enters the number of sample values of the whole waveform.

The resulting clock rate must not exceed the maximum ARB clock rate
of 300 MHz. The number of sample values is automatically restricted
by reference to the set frequency.

Offset Enters the DC component of the resulting signal in % or FS units. The
abbreviation FS means full scale.

Two sine waves can be configured in the sections Sine 1 and Sine 2.

Periods Enters the number of periods of the test signal.
Amplitude Enters the amplitudes of the two sine waves.

Phase Enters the phase shifts of the two sine waves.

Res. Frequency Indicates the resulting frequency of the two sine waves.
Generate Signal HD Generates a signal and saves it to a file on HD.

The Create Test Signal window opens automatically and the signal
can be stored as a waveform file.

Generate Signal RAM Generates a signal and uses it as output straight away.
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Test Pattern - ARB Menu

The Test Pattern dialog is accessed via the ARB main menu. The dialog can be used to configure a
continuous signal. Each path (I and Q) gets a pattern for the signal. The pattern is entered as a decimal
number, which is decimal-to-binary converted internally. The signal is provided as a 16-bit wide digital
signal for both | and Q channels. The digital signal is output at Port 2 (X2 connector) on the front panel
of the instrument.

Converted to analog the signal is output directly at the BNC connectors | and Q on the front panel of the
instrument. For differential output the signal is provided at the four connectors | and | BAR, Q and Q
BAR.

& Test Pattern

IPatlem | I I]I

Pattern Q I 0

Generate Signal HD | Generate Signal RAM |

Pattern | Enters the pattern number of the | component.
Pattern Q Enters the pattern number of the Q component.
Generate Signal HD Generates a signal and saves it to a file on HD.

The Create Test Signal window opens automatically and the signal
can be stored as a waveform file.

Generate Signal RAM Generates a signal and uses it as output straight away.
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Trigger Dialog

The Trigger dialog is accessed via the Baseband block. The Trigger dialog is used to enter trigger
settings. The dialog offers selection of internal triggering as well as external triggering via the external
trigger connectors TRIG and NEXT. In case a multisegment waveform is selected, the segment trigger
mode can be set. The segment trigger mode defines how the switch between segments will take place.

The upper section is where the current status of
signal output (Running or Stopped) is indicated for
all trigger modes.

[ Trigger Configuration —————————— The Trigger Configuration section is where the
Run Mode | Continuous | trigger for the start of waveform generation is set.
Enable Retrigger 7 Various_ paramete.rs wi]l be provideql for the settings,
Source [Extornal ] depending on which trigger source is selected.
Delay | 0.000 000 000 00O |5~
Inhibit | 0.000 00D 00D 00D |5 -]

Slope | Positive j
Segment Trigger Configuration —— The Segmented Trigger Configuration section is
Segment Mode | Continuous | where the trigger for the multisegment waveform is
set. Various parameters will be provided for the
Source | Manual j . . .
settings, depending on the selected trigger source.
Segment Address I FHOP Serial j
Execute |

Control Line Setup (CLKIN 7 TRIG / NEXT) The Control Line Setup section is where the
Threshold | 1000000 [V =] threshold and impedance of the three inputs CLKIN /
= TRIG / NEXT are selected.

Impedance | 1 k0

The Waveform Diagram section indicates a symbolic
graph for the selected waveform type.

Waveform Diagram
Show for | Standard Waveforms j

The curves plotted in this dialog box only are textbook
examples, not measured waveforms. They are
intended to visualize the trigger settings more clearly.

State Displays the status of waveform output for all trigger modes.

Running The waveform is output; a trigger was (internally or
externally) initiated.
Remote-control command:
SOUR: TRIG:RMOD?
Response: RUN

Stopped Waveform output is stopped. The instrument waits
for an internal or external trigger event to restart
signal generation.
Remote-control command:
SOUR: TRIG:RMOD?
Response: STOP
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The Trigger Configuration section is where the trigger for the waveform is set. Various parameters will
be provided for the settings, depending on the selected trigger source.

Run Mode Selects the trigger mode.

For multisegment waveforms, the segment output is determined by
the Segment Mode settings.

The effect of the selected regular and/or segment trigger mode on
signal generation is indicated in the Waveform Graph in the bottom
section of the dialog.

Continuous The waveform is output continuously.

When retrigger is disabled a subsequent trigger after
the start of signal generation is without effect:

When retrigger is disabled, the waveform output can
be restarted by switching off and then switching on
the ARB state in the Baseband Block.

When retrigger is enabled, the current signal output
is reset at a subsequent trigger after start of signal
generation.

Remote-control command:
SOUR:TRIG:MODE CONT

Single The waveform is output only when a trigger event
occurs. Then the waveform is output once. Every
subsequent trigger event (internal by clicking the
Execute button or external) causes a restart.

When retrigger is disabled a trigger during signal
generation is without effect:

When retrigger is enabled the current signal output
is reset at a trigger during signal generation.

ANV

Remote-control command:
SOUR:TRIG:MODE SING
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Enable Retrigger

Source

1401.3084.32

Selects whether a following trigger event resets the current signal
output. The minimum time interval between two retrigger events
amounts to 10 s plus 25 memory clock symbol periods.

Note:
For multisegment waveforms Enable Retrigger is always on.

Remote-control command:
SOUR:TRIG:REN ON

Selects the trigger source.

Note:
If the instrument is connected with further R&S AFQ I/Q Modulation
Generators all instruments which are set to Slave and the Last
Slave can be triggered External only (Synchronization mode see
"Error! Reference source not found." on page Error! Bookmark
not defined.).

Switching between the segments of a multisegment waveform is
triggered by a segment trigger. The segment trigger is configured
separately in the Segment Trigger Configuration section of the
dialog.

Manual The trigger event is executed by the Execute
(Sync mode button or by pressing the key on the
Master and Normal front panel.

only)

Remote-control command:
SOUR:TRIG:SOUR MAN

External The trigger event is executed with the aid of the
active edge of an external trigger signal. The
trigger signal is fed in via the TRIG connector on
the rear panel. The active slope is selected under
Slope.

Remote-control command:
SOUR:TRIG:SOUR EXT

Bus The trigger event is executed by remote control
(Sync mode using either the command *GET, *TRG or
Master and Normal TRIG:EXEC.
only) Remote-control command:

SOUR:TRIG:SOUR BUS
Auto The trigger event is executed internally by the
(Sync mode firmware. Signal output starts immediately when

Master and Normal a signal is loaded and State is on. Trigger events
only) are ignored.

Remote-control command:
SOUR:TRIG:SOUR AUTO
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Baseband Block

Execute
(Trigger Source Manual only)

Delay
(Trigger Source External

only)

Inhibit
(Trigger Source External
only)

Slope
(Trigger Source External

only)

1401.3084.32

Executes the trigger manually. A manual trigger can be executed only
when a manual trigger source has been selected.

Trigger Configuration
Run Mode ICunlinuuus j
Enable Retrigger 2
Source IManuaI j

Remote-control commands:
SOUR:TRIG:SOUR MAN
SOUR:TRIG:EXEC

Sets the trigger signal delay on external triggering. This enables the
instrument to be synchronized with the device under test or other
external devices. A delay can be entered only when an external trigger
source has been selected.

Source I External

Delay 0.000 000 000 000 | s
Inhibit | 0.000 000 000 000|s  ~|
Slope I Positive j

Remote-control command:
SOUR:TRIG:EXT:DEL 5

Sets the duration for inhibiting a new trigger event subsequent to
triggering. A delay can be entered only when an external trigger
source has been selected.

Source | External j
Delay | 0.000000000000(s ~|
Slope I Positive j

In the Retrigger mode every trigger signal causes signal output to
restart. This restart is inhibited for the specified number of samples:

Remote-control command:
SOUR:TRIG:EXT:INH 10

Selects the slope of the active edge of an external trigger signal. The
trigger signal is fed in via the TRIG connector on the rear panel. A
slope can be selected only when an external trigger source has been
selected.

Positive The rising edge is selected.
Remote-control command:
SOUR: INP:TRIG:SLOP POS

Negative The falling edge is selected.

Remote-control command:
SOUR:INP:TRIG:SLOP NEG
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The Segment Trigger Configuration section is where the trigger for the switch between the segments
of a multisegment waveform is set. Various parameters will be provided for the settings, depending on
the selected trigger source. This section is indicated only if a multisegment waveform is loaded.

Segment Mode Sets the segmented trigger mode of a multisegment waveform. The
segmented trigger mode defines the switch between the segments of
the multisegment waveform. The regular trigger mode for starting the
waveform generation is set with parameters in the Trigger
Configuration section of the dialog. For multisegment waveforms,
retrigger is always enabled.

The effect of the selected regular and segment trigger mode on signal
generation is indicated in the Waveform Graph in the bottom section
of the dialog.

Continuous The current segment is output continuously (i.e.
cyclically) until the next segment trigger event
occurs. Then, the trigger switches to the next
segment.

With regular trigger mode (Run Mode)
"Continuous", the next segment starts to be
output immediately after the segment trigger
event. After output of the last segment, the output
of the first segment is triggered.

Trg

Segm Trg

With regular trigger mode (Run Mode) "Single",
the next segment also starts to be output
immediately after the segment trigger event. After
output of the last segment, the signal output
stops. A segment trigger event is without effect.
Restart of signal generation is only triggered by a
regular trigger event.

Segm Trg

With regular trigger mode (Run Mode)
"Continuous", the new segment starts to be
output after a system-imposed signal gap.

Remote-control command:
SOUR:TRIG:SEGM:MODE CONT
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1401.3084.32

Continuous
Seamless

Single

The current segment is output continuously (i.e.
cyclically) until the next segment trigger event
occurs. The trigger switches to the next segment
after finishing the current one.

The new segment is not output until the whole of
the current segment has been output (wrap
around, seamless signal transition).

With regular trigger mode (Run Mode)
"Continuous", the output of the first segment is
triggered after output of the last segment.

With regular trigger mode (Run Mode) "Single",
signal output stops after the output of the last
segment. A segment trigger event is without
effect. Restart of signal generation is only
triggered by a regular trigger event.

Remote-control command:
SOUR:TRIG:SEGM:MODE SEAM

The current segment is output once. Then, the
instrument switches to the idle mode, waiting for
the next segment trigger event. The next
segment trigger event switches to the next
segment.

With trigger mode (Run Mode) "Single", the
signal generation is reset after a trigger event:

VIR,

Segm Trg

With trigger mode (Run Mode) "Continuous”,
each segment trigger event switches to the next
segment. After the last segment, the first
segment is generated again. A regular trigger
event is without effect.

Remote-control command:
SOUR:TRIG:SEGM:MODE SING
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Source

1401.3084.32

Selects the segment trigger source of a multisegment waveform.

Manual

External

Bus

Auto

(Segment Mode
Single only)

The segment trigger event is executed by clicking
Execute.

Remote-control command:
SOUR:TRIG:SEGM:SOUR MAN

The segment trigger event is executed with the
aid of the active edge of an external trigger
signal. The trigger signal is fed in via the NEXT
connector. The active edge is selected under
Slope.

Remote-control command:
SOUR:TRIG:SEGM:SOUR EXT

The remote-control command TRIG:LIST:EXEC
generates a trigger event.

Remote-control command:
SOUR:TRIG:SEGM:SOUR BUS

The segment trigger event is executed internally
by the firmware. Segment trigger events are
ignored.

Note:
The Trigger Source Auto disables the
Segment Modes Continuous and
Continuous Seamless and vice versa.

Remote-control command:
SOUR:TRIG:SEGM:SOUR AUTO
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Baseband Block

Segment Address

1401.3084.32

Selects the segment sequence mode of a multisegment waveform.

Note:
The Segment Address mode can be selected only by using
external segment trigger sources such as Manual, External or
Bus. With segment trigger source Auto the Segment Address
mode is not displayed.

With the aid of external signals the sequence of the segments can be
set. The signals are fed in via the BERT BNC connectors at the rear
panel of the instrument. These control signals for segment hopping
can be fed in parallel or serial.

Note:
The Segment Address mode FHOP disables the BERT
functionality and vice versa.

Auto Increment The indices of the segments are incremented
automatically.

Remote-control command:
SOUR:WSEG:NEXT : MODE AINC

FHOP Parallel The index of the next segment is determined via
a data signal on the parallel FHOP bus. The
signal is fed in parallel as a binary digit via the
BERT BNC connectors. With the next segment
trigger event the signals are loaded as segment
index. The parallel data lines allow addressing up
to 16 segments (index 0 to 15).

Note:
The FHOP mode requires the hardware
revisions:
Baseboard 2 Rev. 5 and
SFB > Rev. 01.05.05.

BERT CLOCK: bit 3 (MSB)
BERT DATA: bit 2

BERT RESTART: bit 1

BERT DATA ENABLE: bit 0 (LSB)

Remote-control command:
SOUR:WSEG:NEXT :MODE FPAR

FHOP Serial The index of the next segment is determined via
a data signal on the serial FHOP bus. The data
and control signals are fed in at the BERT BNC
connectors at the rear of the instrument.

BERT CLOCK: fhop_clk
BERT DATA: fhop_data
BERT DATA ENABLE: fhop_strb

Data transmission starts with the MSB (most
significant bit). A strobe marks the LSB (least
significant bit) and thus the end of a valid data
sequence of 40 bits.
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FHOP-Bus

Tsewp (time between start of data signal and
falling clock edge) and Tyqyq (time between falling
clock edge and end of data signal) are 5 ns each.

Remote-control command:

S

OUR:WSEG:NEXT :MODE FSER

monenc | | [ UL L] LD L L L L L -
thop_strb
fhop_data Bit >< Bit,, ><Bit37 >< Bit,, >< Bit, >< Bit, | Bit, | Bit,
I t
e £

FHOP_CMDJ[7:0]

FHOP_DATA[31:0]

Input control signals for FHOP on the serial FHOP bus (BERT BNC connectors)

Function of data bits of FHOP bus (fhop_data line, see figure above) and their function for controlling

multisegment waveform generation

Data bit name (bit number) Function

Bit 39 to 10 Bits must be setto 0

data (9 to 0) Data bits

1023)

Determine the segment index to be processed for multisegment waveforms (index 0

Execute Segment Trigger
(Segment Trigger Source
Manual only)

Segment Mode
Source

Segment Address

Segment Trigger Configuration

I Continuous j
|Manua| j
| FHOP Serial |

Remote-control command:
SOUR:TRIG:SEGM:SOUR MAN
SOUR:TRIG:SEGM:EXEC

1401.3084.32

4.18

Executes a manual segment trigger. A manual segment trigger can be
executed only when a manual trigger source has been selected.
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Segment Trigger Delay
(Segment Trigger Source
External only)

Segment Trigger Inhibit
(Segment Trigger Source
External only)

Segment Trigger Slope
(Segment Trigger Source
External only)

1401.3084.32

Sets trigger signal delay on external triggering. This enables the
instrument to be synchronized with the device under test or other
external devices.

Remote-control command:
SOUR:TRIG:SEGM:SOUR EXT
SOUR:TRIG:SEGM:DEL 1

Sets the duration for inhibiting a new trigger event subsequent to
triggering.

In the Retrigger mode every trigger signal causes signal output to
restart. This restart is inhibited for the specified number of samples.

Remote-control command:
SOUR:TRIG:SEGM:SOUR EXT
SOUR:TRIG:SEGM:INH 0.5

Selects slope of the active edge of the external trigger signal. The
external segment trigger signal is fed in via the NEXT connector on
the rear panel.

Positive The rising edge is selected.

Remote-control command:
SOUR:INP:TRIG:SEGM:SLOP POS

Negative The falling edge is selected.

Remote-control command:
SOUR:INP:TRIG:SEGM:SLOP NEG
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The Control Line Setup section is where the threshold and impedance of the inputs CLKIN / TRIG /

NEXT are selected.

Threshold
(Trigger Source External

only)

Impedance
(Trigger Source External

only)

Sets the high/low threshold for the three inputs CLOCK IN, TRIG and
NEXT (segment trigger). The threshold can be set only when the
trigger source External is selected.

Remote-control command:
SOUR:INP:CONT:THR

Sets the impedance for the three inputs CLOCK IN, TRIG and NEXT
(segment trigger). The lower value, 50 Q, is recommended for high
clock frequencies or signals with high slew rates. The impedance can
be set only when the clock source External is selected.

Remote-control command:
SOUR: INP:CONT: IMP

The Waveform Diagram section indicates the graph for the selected waveform type.

Waveform Diagram

1401.3084.32

Displays the graph of the currently loaded waveform (standard or
segmented). After instrument switch on, the graph of the last loaded
waveform is displayed.

Standard The graph shows the generation of the waveform

Waveforms depending on the selected trigger configuration.
This section is shown only if a standard
waveform is loaded.

Remote-control command: n.a.

Segmented The graph shows the generation of the waveform

Waveforms depending on the selected trigger and segment
trigger configuration. This section is shown only if
a multisegment waveform is loaded.

Remote-control command: n.a.
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Marker Dialog

In the Marker dialog markers can be defined in addition to the marker settings already defined in the
waveform file. The Marker dialog is accessed via the Baseband block.

&5 Marker

Reconfigure

[
IChanneI1 |Unchanged LII

Channel 2 I Unchanged vl
Channel 3 I Unchanged vl
Channel 4 I Unchanged vl

Delay

Current Range Without Recalculation

|

Marker1 I I]'["][I ISamplES j | LI I T A N O I | I | 3 Do S e e o [ e | I
1] 4000 Samples

|

Markerz I I]'["][I ISamplES j | | S [ e Eael s R e Gt | I ) D] DR S fl Kbl G [ fackl I
0 4000 Samples

|

Marker3 I l]'l]["] IsarnplES j | LI I R O N R A | I | 3 Dot SO e e R I e | I
1] 4000 Samples

|

Markerd I l]'l]["] IsarnF.Ies j | { s [ fe el s RS e G | I § D] REs SR fel el e [ fackl I
0 4000 Samples
Fizx Delay To Current Range Il

Reconfigure - Channel 1...4 Selects the mode of a marker signal on the MARKER outputs.

Note:
The marker trace in the waveform file remains unchanged in every
case. It is not overwritten, even in the case of a selection other
than Unchanged.

Unchanged The marker signal is generated as defined in the
waveform file. It remains unchanged.

Remote-control command:
SOUR:TRIG:0UTP1 :MODE UNCH

Restart A brief marker pulse is released at the start of the
waveform or a segment.

Remote-control command:
SOUR:TRIG:OUTP1:MODE REST

Pulse A regular marker signal (strobe) is generated. The
pulse frequency is defined by entering a divider. The
frequency is derived by dividing the sample rate by
the divider. When Pulse is selected an input box for
the divider and the resulting pulse frequency are
displayed.
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Pattern

Ratio

The precision of the frequency setting depends on
the sampling rate. The maximum pulse frequency is
equal to half of the sampling rate.

[oivider | 2 |
Frequency 500.000 DOO kHz

Remote-control command:

SOUR:TRIG:0UTP1:MODE PULS
SOUR:TRIG:0UTP1:PULS:DIV 4
SOUR:TRIG:0UTP1:PULS:FREQ?

A marker signal that is defined by a bit pattern is
generated. The pattern has a maximum length of 32
bits and is defined in an input field. When Pattern is
selected, an additional button indicating a binary
number appears on the right.

I 11110 11... I|

Clicking on this button, the input field for the pattern
opens.

|| 1 1110 111|

The pattern bits switch the marker signal to high and
low state.

Remote-control command:
SOUR:TRIG:0UTP1:MODE PATT
SOUR:TRIG:0UTP1:PATT #11F

A regular marker signal that is defined by an on/off
ratio is generated. A period lasts one on and off
cycle.

Start of signal

ON time | OFF time | ON time | OFF time

When Ratio is selected the input boxes for entering
the ON/OFF time are displayed. The ON time and
OFF time are each expressed as a number of
samples.

On] 1 [Samples ~|

Off | 1 [Samples ~|

Remote-control command:
SOUR:TRIG:0UTP1:MODE RAT
SOUR:TRIG:0UTP1:0FFT 30
SOUR:TRIG:0UTP1:0ONT 20

4.22 E-2



R&S AFQ 100 A

Baseband Block

List A marker signal that is defined by a pattern of
samples is generated. When List is selected an
input box for entering the pattern is displayed.

The samples can be assorted by entering either
particular samples or sample ranges, each defined
by the sampleindex and the signal value (0/1). The
arguments are separated by:

- A hyphen - between the start and the end
sampleindices of a sample range.

- A colon : between the sample index and the
value.

- A semicolon ; between the argument entries.

Example:

20:1:50:0:60-70:]]

Remote-control command:
SOUR:TRIG:0OUTP1:MODE LIST

SOUR:TRIG:OUTP1:LIST "1-
100:1;101:0;102-200:1"

Alias remote-control command:
SOUR:MARK1:LIST "1-100:1;101:0;102-
200:1"

SOUR:MARK "1-100:1;101:0;102-200:1"

The delays for the marker output signals are entered in the Marker Delay section.

Delay - Marker 1 ... 4

Current Range without
Recalculation

Fix marker delay to current
range

1401.3084.32

Enters the delay between the marker signal at the marker outputs and
the start of the signal.

The input is expressed as a number of samples, which refer to the
data table of the current waveform. A sample does not correspond to
a constant time interval. The throughput of the waveform is limited by
the maximum memory clock of 300 MHz. If the setting “Fix marker
delay to dynamic range” is enabled, the setting range is restricted to
the dynamic range. In this range the delay of the marker signals
during signal output can be set without restarting the marker and
signal.

Remote-control command:
SOUR:TRIG:0OUTP2:DEL 2

Displays the dynamic range within which the delay of the marker
signals can be set without restarting the marker and signal.

Remote-control command:
SOUR:TRIG:0UTP2:DEL:MAX?
SOUR:TRIG:0OUTP2:DEL:MIN?

Selecting this check box restricts the marker delay setting range to the
dynamic range. In this range the delay can be set without restarting
the marker and signal.

Remote-control command:
SOUR:TRIG:0OUTP:DEL:FIX ON
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Clock Dialog

The Clock dialog is used to select and configure the clock source. The Clock dialog is accessed via the
Baseband block.

To enable a very precise simultaneous signal output of several connected R&S AFQs, a special
synchronization mode can be selected in the Reference Clock area (see also following section "Setting
Up Several Connected R&S AFQs for Precise Simultaneous Signal Output on page 4.28").

Note:
The clock signal triggers the output signal for digital output on PORT?2 as well (see section “Digital
Outputs” on page 4.49).

& | Clock g|§|@ EZ Clock

Memory Clock Memory Clock
Source Internal - Source I External vl
Frequency  100.000 000 000 | MHz ~| Recommended Range 1kHz - 300MHz
Reference Clock (10 MHz) ———— Frequency [ 100.000 000 000| MHz ~|
Sync Mode Normal -
Y I J Input Slope IPnsiti\re j
Source I Internal j
Measured External Clock I 0.000 Hz
Delay (ns) | oy Input Line Setup (CLKIN / TRIG / NEXT) ———
Threshold | 1.000 000V  ~|
Impedance I 1 k0 j
Reference Clock (10 MHz)
Sync Mode INurmaI j
Source I Internal j
Delay (ns) | 0.000

Memory Clock Source Selects the clock source.

Internal The internal clock reference is used to generate the
sample clock.

Remote-control command:
SOUR:CLOC:SOUR INT

External The external clock reference is fed in as the sample
clock via the CLOCK IN connector.

Remote-control command:
SOUR:CLOC:SOUR EXT

Recommended Range

(Clock Source External only) Indicates the recommended range of the memory clock frequency.

The recommended frequency range is indicated only when an external
clock source is used.

Remote-control command: n.a.
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Memory Clock Frequency

Memory Clock Input Slope
(Clock Source External only)

Memory Clock Measured
External Clock
(Clock Source External only)

Sets the Output clock frequency of the ARB or the frequency of the
internal or external clock, respectively.

Remote-control command:
SOUR:CLOC 10MHz

Sets the slope polarity (active edge) of an externally applied clock
signal. The external clock signal is fed in via the CLOCK BNC
connector at the front panel. The clock input slope is indicated only
when an external clock source is selected.

Positive The rising edge is selected.

Remote-control command:
SOUR:CLOC:INP:SLOP POS

Negative The falling edge is selected.

Remote-control command:
SOUR:CLOC:INP:SLOP NEG

Indicates the measured frequency of the external clock signal. Thus, a
screening of the external clock is possible. The measured frequency is
indicated only when the clock source External is selected.

Remote-control command:
CLOC:INP:FREQ?

Threshold and impedance of the external clock signal are entered in the Input Line Setup (CLKIN /
TRIG / NEXT) section. This section is indicated only when clock source External is selected.

Input Line Setup Threshold
(Clock Source External only)

Input Line Setup
Impedance
(Clock Source External only)

1401.3084.32

Sets the high/low threshold for the three inputs CLOCK IN, TRIG and
NEXT (segment trigger). The threshold can be set only when the
trigger source External is selected.

Remote-control command:
SOUR:INP:CONT:THR

Sets the impedance for the three inputs CLOCK IN, TRIG and NEXT
(segment trigger). The lower value, 50 Q, is recommended for high
clock frequencies or signals with high slew rates. The impedance can
be set only when the clock source External is selected.

Remote-control command:
SOUR: INP:CONT: IMP
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The reference clock source can be selected in the Reference Clock (10 MHz) section. In addition,
synchronization of several R&S AFQs is enabled and configured

Reference Clock (10 MHz) Reference Clock (10 MHz)
Sync Mode | Normal j Sync Mode | Nermal j
Source Ihnernal 'i Source IExternaI vI
Delay (ns) | 0.000 Delay (ns) | 0.000
Synchronisation Bandwidthl Narrow j
Reference Clock (10 MHz)
Sync Mode Normal j
Source Master
Slz
Celenling) LaigeSIave
Reference Clock Sync Selects the mode for synchronization with other R&S AFQ
Mode I/Q Modulation Generators. This clock is used for synchronizing

(Analog Signal Output only)  several connected R&S AFQ 1/Q Modulation Generators (see also
following section "Setting Up Several Connected R&S AFQs for
Precise Simultaneous Signal Output").

Note:
The synchronization of several connected R&S AFQ
I/Q Modulation Generators requires the Baseboard Revision 6 or
higher. Up to baseboard Revision 5 only synchronization mode
Normal is provided (stand-alone mode).

Normal The instrument is working in stand-alone mode.

Remote-control command:
SOUR:ROSC:SYNC :MODE NORM

Master The instrument provides all connected instruments
with its reference clock signal.

Remote-control command:
SOUR:ROSC:SYNC:MODE MAST

Slave The instrument receives the clock signal from another
(Ref. Clock R&S AFQ I/Q Modulation Generator (Master).

external onl
Y) Remote-control command:

SOUR:ROSC:SYNC:MODE SLAV

Last Slave This instrument receives the clock signal from another
(Ref. Clock R&S AFQ I/Q Modulation Generator. It is appointed to
external only) be the last one in the chain of the connected

R&S AFQs.

Remote-control command:
SOUR:ROSC:SYNC:MODE LAST
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Reference Clock Source Selects the reference clock source.

Internal A sample clock is supplied internally.

Remote-control command:
SOUR:ROSC:SOUR INT

External The clock signal is fed in externally via the BNC
connector REF IN at the rear panel of the instrument.

Remote-control command:
SOUR:ROSC:SOUR EXT

Note:
The Internal Reference Clock Source is available only in the reference clock synchronization
modes Normal and Master. If the instrument is set to Slave or Last slave mode the reference clock
source is set to External. The entry field is not displayed in the Clock Dialog.

Reference Clock Delay (ns) Sets a time shift (delay) to the reference clock signal for adjusting the
clocks in the slaves.
Recommended range: 0...5 ns.

Remote-control command:
SOUR:ROSC:DEL 2.5

Reference Clock Enters the synchronization bandwidth, i.e. the target range of the
Synchronization synchronization circuit. The synchronization bandwidth is indicated
Bandwidth only when an external reference clock source is selected.

(Ref. Clock external only)

Narrow A narrow synchronization bandwidth is selected, the
synchronization circuit works slowly.

Remote-control command:
SOUR:ROSC:EXT:SBAN NARR

Wide A wide synchronization bandwidth is selected, the
synchronization circuit works fast.

Remote-control command:
SOUR:ROSC:EXT:SBAN WIDE
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Setting Up Several Connected R&S AFQs for Precise Simultaneous
Signal Output

A simultaneous signal output of several R&S AFQs requires the synchronization of the connected
instruments. Very precise simultaneous signal output beyond the normal trigger resolution of 3.3 ns can
be reached by connecting and configuring the instruments as described below. A delay between trigger
and signal output of only approx. 30 ps can be reached.

Note:

The very precise synchronization of several connected R&S AFQ I/Q Modulation Generators
requires the Baseboard Revision 6 or higher. Up to baseboard Revision 5 only synchronization
mode Normal is provided (stand-alone mode).

A simultaneous signal output of several R&S AFQs is only available for analog signal output.

One instrument is used as the master to control the other slave instrument(s).

The following has to be observed:

The instruments have to be wired as a daisy chain. BNC T-adapters are used to this end.

A bus terminator is needed on the last instrument in the chain. This instrument must be setup as
Last slave. The required terminator resistance is automatically applied to the inputs TRIG IN and
REF IN.

Reference Clock (10 MHz)
Sync Mode I Last Slave j

The output REF OUT of the Master-AFQ has to be connected to the signal inputs REF IN of all
Slave-AFQs.

The output MARKER 1 of the Master-AFQ has to be connected to the signal inputs TRIG of all
Slave-AFQs.

The time differences of the reference clock signal reaching the instruments in the chain must be
compensated by adjusting the Reference Clock Delay.

Reference Clock (10 MHz)
Sync Mode I Slave j

Delay (ns) | 2.000
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The figure below illustrates the correct cabling of the instruments.

AFQ (Master) -

Marker

REF IN

ouT

Trigger ‘ .
rig

AFQ (Slave)

Mart REF QUT

AFQ (Slave)

Marker REF QUT

AFQ (Slave)

e REF OUT

; EREF IN
R

Fig. 4-1 Connection of several R&S AFQs for precise synchronization

The parameters for the synchronization are set in the Reference Clock area of the Clock menu.

The synchronization mode has to be set for each instrument. One of the instruments must be appointed
Master and another one must be appointed Last slave. The remaining instruments have to be
appointed Slave.

1401.3084.32

Reference Clock (10 MHz
Sync Mode Normal -
Source Master
Slave
Lzl s Last Slave
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Multitriggering

The master receives an external trigger signal (TRIG). The master delays the triggering and sends the
signal to the slaves (TRIG) via the Marker output. All instruments are in the state "Pre-triggered".

The rising edge of the following Reference Clock pulse acts as trigger for all instruments. All
instruments start signal output simultaneously (see following figure).

Ref-Clock

Sys-Clock

Trigger

Marker 1 > 4
Pretrigger

Output e

Fig. 4-2 Multitriggering of several connected R&S AFQs for precise synchronization

Note:
Variation in temperature may impact timing accuracy. Keep temperature constant in running mode
to ensure a stable simultaneous signal output.
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Time and Frequency Shifts

The user can set time and frequency shifts in the Af / At dialog of the Baseband Block. Time shifts are
implemented using a digital filter whose range and accuracy are +2 ns and 10 ps, respectively.

Time Shifts

The time shifts are is defined in the lower part of the Af / At dialog. If the | and Q delays are 1 ns and
0 ns, respectively, then the signal | will be delayed by 1 ns whereas the Q signal is not changed.

AFE...
Trigger...
Marker...
Clock...

& At/ Af EE/X)
[l Path Delay (ns) | 0.00 |
0 Path Delay ins) | 0.00

Frequency Offset |  1.000 000 000 | MHz ~|

| Path Delay (ns) Sets a delay in the | path in ns.

Remote-control command:
SOUR:IMP:DEL:I 2

Q Path Delay (ns) Sets a delay in the Q path in ns.

Remote-control command:
SOUR:IMP:DEL:Q 1.25

Frequency Shifts

The frequency offset is defined in the lower part of the Af / At dialog. The frequency offset shifts the

baseband frequency interval. Hence, a quick way to shift the used frequency band in the RF frequency
section is provided without modifying the RF settings of a vector signal generator.

Note:
Frequency shift plus signal bandwidth must not exceed 100 MHz.

The icon Af is displayed between the Baseband block and the Impairments block when a frequency
offset is defined.

Frequency Offset Enters the IF modulation frequency (frequency offset) in Hz.

Remote-control command:
SOUR:FOFF 1E6
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Impairments Block

Introduction - Impairments

Impairment of the digital 1/Q signal can be used, for example, to compensate the distortion of a test
object or to check the effect of a distorted signal on a test object.

The 1/Q Impairment dialog for setting the digital I/Q impairments is opened either in the Impairments
function block or by selecting Impairments in the Edit menu.

Impairment Settings Dialog

& 10 Impairments EJ|§|E|

State ﬁ

I Gain [0000 (4B -]
Q Gain IWIdB_;,
IOfiset | 0.000 [FS -]
Qofset 00w [Fs =]
Phase Error Wm

State Switches 1/Q impairment On or Off.

Remote-control command:
SOUR:IMP:STAT ON

| Gain (dB) / Q Gain (dB) Sets a gain in the | or Q path, respectively.

The entry is made in dB, where 1 dB offset is roughly 12 % according
to the following:
Imbalance [dB] = 20xlog ( | Gaing | / | Gain,|)

An ideal I/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.
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| Offset / Q Offset

1401.3084.32

Entering a gain for the | signal means that the | vector is amplified
more than the Q vector by the | path of the input amplifier.

Graphics: Yector Diagram
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Entering a gain for the Q signal means that the Q vector is amplified
more than the | vector by the Q path of the input amplifier.

Graphics: Vector Diagram
L=
1.0-
0.e-
0E- H I
0.4-
= 02-
i
% 00-
=
5 02-
0.4~
06- | [
-0.8-
1i0=
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1.1 08 06 04 02 00 02 04 06 08 1.1
Inphase ilt]

Remote-control command:
SOUR:IMP:GAIN:I -1.5
SOUR:IMP:GAIN:Q -0.1

Sets a DC component in the | or Q path. The accessible data range
depends on the settings of the Gain text box. After entering the gain,
the instrument calculates the accessible data range of the offset,
displaying the range in a small yellow fly out window when moving the
mouse in the Offset text box. The reason is the instrument will not

output amplitude exceeding 1.0 full scale.

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 fixed amplitude value depending on

the entered percentage.
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Effect of offset for the | component:

=————— [aphics: Yector Diagram
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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
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Remote-control commands:
SOUR:IMP:0FFS:I 0.12FS
SOUR:IMP:0FFS:Q 0.10FS

Phase error The command sets an I/Q phase mismatch Ag, i.e. a deviation from
90 deg.

An ideal 1/Q modulator sets the phase angle to exactly 90 degrees.
With a phase error, 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
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A negative error means a phase angle less than 90 degrees:

Graphics: Yector Diagram
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The impaired signals I and Q" are given by the phase mismatch Ag
and the proper ones | and Q:

"=1- g xQ
Q" '=qyxQ
with

g = sin(A@)
qq = cos(A@)

Remote-control command:
SOUR:IMP:PHAS -5.1
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Equalizer Block

The dialog for inserting equalizer data can be accessed in the block diagram via the Equalizer function
block or by selecting Equalizer in the Edit menu.

On Switches On or Off the function block Equalizer. Therefore both, the
1/Q and the Modulator corrections are switched on or off.

Remote-control commands:
SOUR:EQU:STAT ON

The Equalizer uses externally measured frequency response data of external equipment to internally
calculate the required level correction values. The frequency response data is entered in data tables
which can be stored and recalled together with the calculated correction values. After activation of the
Equalizer, this correction data is used on the generated waveform. I/Q and modulator frequency
response data are edited in different dialogs, I/Q or Modulator dialog. Thus, correction data for different
measurement setups can be calculated and stored on the instrument.

Each dialog displays in several graphs the frequency response contained in the loaded correction list
and not the internally calculated correction values.

Areas of the graphs can be zoomed in by pressing the left mouse button and selecting the desired area
in the graphic window directly. A Zoom Out button is shown for returning to the original size.

Zoom Out |

The instrument compensates frequency responses of RF modulators. The region of interest is the
accessible bandwidth of 200 MHz centered on the RF carrier frequency.

Modulator...
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B Equalizer, Modulator

State

List Data._.

Edit Data...

& Equalizer 1/Q

IState

equ_mod_test

IFrequency Entry Mode

| Relative to RF Frequency ;[I

Gain

List Data I... |
Edit Data I|
List Data Q__. |
Edit Data Q... |

Gain

equ_|_test

equ_gq_test

LI
4‘ 3
=
]
-10 ] 10 20
f-f(RF} [kHz] 0 20 40
f [kHz]
Phase
Phase
9 1
= =
-1 %
-10 ] 10 20
f-f(RF) [kHz] i 20 40
f [kHz]
State Switches On or Off the use of the loaded correction values, either the
selected 1/Q or the Modulator correction.
Remote-control commands:
SOUR:EQU:MOD:STAT ON
SOUR:EQU:IQ:STAT ON
List Data...

1401.3084.32

Opens a dialog for selecting or entering modulator, | or Q data tables.

New List
File Manager...

Modulator

Remote-control commands:
SOUR:EQU:MOD:CAT?

SOUR:EQU:MOD:SEL 'corr MOD'

e}

Remote-control commands:

SOUR:EQU:IQ:CAT?

SOUR:EQU:IQ:I:SEL 'corr i'
SOUR:EQU:IQ:Q:SEL 'corr q'
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Edit Data...

Frequency Entry Mode
(Modulator Mode only)

RF Frequency
(Modulator Mode and
Frequency Entry Mode
Absolute only)

1401.3084.32

Opens the currently loaded I, Q or modulator data table, see section
"Editing Equalizer Tables" on page 4.40.

Remote-control command: n.a.

Selects the frequency entry mode. The frequency correction is
performed for a bandwidth of 200 MHz centred on the RF carrier.

Relative Frequency values given in the table are interpreted as
relative to the carrier frequency. Negative frequency
values are possible.

Remote-control command:
SOUR:EQU:MOD:FEM REL

Absolute Frequency values given in the table are interpreted as
absolute values. The carrier frequency must be
entered in the RF frequency field. The allowed range
is 200 MHz centred on the RF carrier.

Remote-control command:
SOUR:EQU:MOD:FEM ABS

Enters the RF carrier frequency.

Remote-control command:
SOUR:EQU:MOD:RFFR 1.4 GHZ
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Editing Equalizer Tables

& Edit Equalizer I/Q Data equ_|_test |Z||§|r5__(| & Edit Equalizer, Modulator Data equ,_mod_test |Z||§|D__(|
Frequency / Gainf Phasel |~ Frequency [ Gain/ Phasel | =
Hz db deg Hz dB deg
: 1o 000 0.000  5.00 1 10 00000 2.0 -2.00
2 20 000 L5000 |4.00 2 0.00 0.5 2.00
3 S D r3.000  1.00 3 10 000.00 0.0 0.90
4 40 D00 0.000 0.00 1 e (O - |l].l]l]
5 50 000 0.000 -1.00 5 |
6 =l _|
4| |+ ]
InsertfFill Goto | NuseGirT | Save As... Save
Goto | Row(s) | Save As___ | Save | Row(s)
Goto Selects the row of the table to be edited.
Goto last
Goto row...
Goto first Selects the first row of the table.

Remote-control command: n.a.
Goto last Selects the last row of the table.
Remote-control command: n.a.

Goto row... Opens an input box for entering the number of the row
to be edited, e.qg.

Goto row: Ia I

OK | Cancel |

& Edit Equalizer 1/Q Data equ2 Z| |§|g|

Frequency / Gain/ Phase/ -
Hz dB deg

1

2

3 130 000 -5.000 -360.00

4 40 000 -4.000 -350.00

5 50 000 -3.000 -340.00

6 0 000 -2.000 -330.00

7 0000 -1.000 -320.00

8 hl] 000 0.000 -310.00

9 I!JI] 000 1.000 -300.00

10 100 000 2.000 -290.00

11

12 Lll

Goto I';{Sf:('z;“ Save As... Save

Remote-control command: n.a.
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Insert / Fill Rows Opens the dialog for adding and filling rows to an equalizer table.

Insert Range
Fill...

Insert row

Insert range

Fill...

1401.3084.32

Inserts a new row above the marked one.

Remote-control command: n.a.

Inserts the entered number of rows above the marked

one, e.g. 4 new rows.

How many? Iﬂ I

0K | Cancel |

Remote-control command: n.a.

Opens a window to enter the data for automatically
filling an equalizer table, e.g.

EE Fill Table =13

From |—3
——

Range

Select column to fill I Phase/deg 'l

Start Value | -360.00

with Increment

B Edit Equalizer 1/Q Data equ2

Frequency / Gain/ Phase/
Hz dB deg
1
2 20 000
3 30 000 -5.000 -360.00
1 40 000 -4.000 -350.00
5 50 000 -3.000 -340.00
6 160 000 -2.000 -330.00
7 |7I] 000 -1.000 -320.00
8 IBI] 000 0.000 -310.00
9 IQI] 000 1.000 -300.00
10 100 000 2.000 -290.00
11
12
13
14
15
Goto '"Rs::(':;" Save As... Save

Remote-control command: n.a.
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Save As... Opens the window Create List File Which Name? to save the table
under a new name see section "File Select Windows" on page 4.87.
Note:
If a file is selected (marked) the file name is entered automatically
in the entry field File name:. Then the current data will overwrite
the data in the file.
Each table (I, Q or modulator) is saved to the hard disk as a separate
file with the file ending (*.afq_iq_fgp or *.afg_mfg). The file name and
the directory to which the file has to be saved are user-selectable.
Remote-control command:
SOUR:EQU:IQ:I:SEL 'new corr i'
SOUR:EQU:IQ:Q:SEL 'new corr q'
SOUR:EQU:MOD:SEL 'new_ corr MOD'
Save Saves the edited table under its current name.

Frequency, Gain, Phase

1401.3084.32

Remote-control command: n.a.
(the table is saved automatically after the values have been entered)

Enters the frequency, gain and phase values for the equalizer data
tables. The charts in the I, Q and modulator window display the curves
generated from these data tables.

2 Edit Equalizer 1/Q Data equ? E] |§|E|

Frequency / Gain/ Phase/ -
Hz dB deg

1

2 20 000

3 130 000 -5.000 -360.00

4 40 000 -4.000 -350.00

5 50 000 -3.000 -340.00

6 hl] 000 F2.000  -330.00

7 |7I] 000 -1.000 -320.00

8 IBI] 000 0.000 -310.00

9 |9I] 000 1.000 -300.00

10 100 000 2.000 -290.00

11

12

13

14

15 éII

Goto ML Save As... Save
Rowi(s)

The selected modulator's frequency entry mode applies to its data
table.

Remote-control commands:
SOUR:EQU:IQ:I:FREQ 10000,20000,30000
SOUR:EQU:IQ:Q:FREQ 10000,20000,30000
SOUR:EQU:IQ:I:GAIN 0,-5,-3
SOUR:EQU:IQ:Q:GAIN 0,-5,-2
SOUR:EQU:IQ:I:PHAS 1,-5,-10
SOUR:EQU:IQ:Q:PHAS 0,-5,-9
SOUR:EQU:MOD:FREQ 10000,20000, 30000
SOUR:EQU:MOD:GAIN 0,-1,-2
SOUR:EQU:MOD:PHAS 0,45, 90

0O HIO HO
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Select List/ New List/ File Opens a dialog for selecting an existing equalizer table file or for
Manager creating a new one. These dialogs are standard Windows dialogs.
Open a directory in the left pane and select a file in the right one.

New List Remote-control command: n.a.
File Manager...

Select List Selects an existing equalizer table.
Remote-control command: n.a.

New List Creates a new equalizer table.
Remote-control command: n.a.

File Opens a dialog for managing all files.
Manager...

& File Manager

File Type | Al Files ()

| sgpp_fdd_K242(s)wv.
Sgpp_fdd_K242wv
3gpp_fdd_K242_Noise(s).wv
Sapp_W.wv &
Paste | Rename Delete Create New
Directory

The File Manager dialog consists of several areas.

The File Type entry field enables to select specific file
types. Only the relevant files with the selected file
extension are displayed. All Files (*) displays all files
that are saved in the currently selected path.

The available paths are displayed on the left side, the
files of the selected directory on the right side. The
currently selected path is displayed in the status line
of the path window. If the File Manager dialog is
opened several times, the path last selected is
displayed.

Each table (I, Q or modulator) is saved to the hard
disk as a separate file with the file ending
(*.afg_ig_fgp or *.afg_mfg). The file name and the
directory to which the file has to be saved are user-
selectable. The extension is saved automatically and
cannot be entered.

Remote-control command: n.a.
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Output Block

Output Block - Introduction

The dialog for adjusting the output ports can be accessed in the Output block by selecting config....

In the upper part of the dialog, the output (analog or digital) is selected and activated. The dialog differs
depending on the selected output.

IActive OQutput Analog Out -
Type Digital Out
State Switches On or Off the active output via the Output block. Therefore

the selected output mode (analog or digital) is switched on or off.

Remote-control command:
SOUR:QUTP:STAT ON

Active Output Selects the output mode. Two output modes cannot be active at the
same time. The selection offered depends on the fitted output boards.
If there is only one board fitted, e.g. an analog one, the menu item
Analog Out is selectable solely. Only instrument version R&S AFQ-
B18 is equipped with a digital output board. Then, the user decides
whether the analog or the digital board shall be switched on. If a
second digital output board is installed, the user has to select either
DIGITAL1 or DIGITALZ2. In the same way the user has to select
either ANALOG1 or ANALOG? if the instrument is equipped with two
analog output boards.

Digital / One digital and one analog output are fitted. The
Analog digital or analog output can be activated.

Remote-control command:
SOUR:0OUTP:AOUT DIG | ANAL

Analog1/ Two analog outputs are fitted. One of them can be
Analog2 activated.

Remote-control command:
SOUR:0UTP:AOUT ANALOGl | ANALOG2

Digital1 Two digital outputs are fitted. One of them can be
IDigital2 activated.

Remote-control command:
SOUR:QUTP:AOQOUT DIGITAL1l | DIGITAL?2
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In the following, first the settings for the analog output and then the settings for the digital output are
described.

Analog Outputs

The parameters offered in the Analog Output dialog depend on the selected output type, balanced or
unbalanced. Two different amplitude modes, Electronic or Attenuators, are available. They determine
how precise the signals will be adjusted.

EEX & Qutput S)ES

Active Output IAnaIug Out vl Active Output IAnang Out 'I

[Type |Balanced  ~|| [Type | Unbalanced J
Amplitude [ 1000V~ Amplitude [ 0s00[v -]
Amplitude Mode | Attenuators ~| Amplitude Mode | Electronic  ~|
| Offset [ 00[mv ~] I Offset [ 00[mv -]
Q Offset [ 00[mv ~| Q Offset [ 00[mv ~]

v

Enable Bias v

Bias |W|v_;|
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Type
(Analog Output only)

Balanced

Unbalanced

1401.3084.32

Selects the type of the analog output. The output dialog changes
depending on the selection

Differential output at the  and | BAR/ Q and Q BAR
outputs. The analog 1/Q signal components are output
atthe |/ Q and | BAR / Q BAR connectors on the front
panel of the instrument. A bias for setting the
operating point of the DUT can be defined. In addition
an offset between the inverting and the non-inverting
output can be set to balance a difference of the best
operating points.

Thus, the R&S AFQ provides symmetrical signals for
differential inputs of DUTs without needing external
electric network additionally.

av,.| N
Level ¢y
\

Offset (‘positive) N / ,
- _]‘_._.I e e e ;_ S _1’ . \
A ‘I \‘ ‘I \‘
‘\ l’ ‘\ I’
\\ ,II \\\ ,l’
/ \ / 10UT BAR
Bias (positive)
ov|
ov - -
N Bias (negative)™
Level gyr / 10oUT
N e SN el
\/1" N // N
v Offset (positive) \ i/ \
‘\ l’ ‘\ l’
\ / Ay /
\\ ,l \\ II
av /' 10UT BAR

Remote-control command:
SOUR:OUTP:ANAL:TYPE BAL

Alias remote-control command:
SOUR:QUTP:TYPE BAL

The unbalanced analog output at | and Q is selected.
A bias between 1/Q OUT and ground can be defined.

Remote-control command:
SOUR:QUTP:ANAL:TYPE UNB

Alias remote-control command:
SOUR:QUTP:TYPE UNB
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Output Block

Amplitude

Amplitude Mode

1401.3084.32

Sets the maximum output voltage for both signal components
(balanced or unbalanced). Small differences at the inputs can be
taken into account via impairment settings.

Balanced Output:

Value range: 0 ... 1.5 Volt open-circuit voltage.
Unbalanced Output:

Value range: 0 ... 0.75 Volt peak-peak.

Remote-control commands:
SOUR:QUTP:ANAL:BAL:AMPL 1.50
SOUR:QUTP:ANAL:UNB:AMPL 0.75

Selects the amplitude mode. Two modes are possible, Electronic or
Attenuators. They determine how precise the signals will be adjusted.

Electronic The instrument generates signal amplitudes by
scaling the waveforms. The adjustment can be
performed very fast. The level resolution is low if a
small signal amplitude (<< 1V) is selected.

Remote-control command:
SOUR:OUTP:ANAL:AMOD ELEC

Attenuators The instrument generates signal amplitudes by
applying a gauge circuit to the waveforms. The
instrument switches a relay. The adjustment takes
some time. The level resolution is high, especially
for small signal amplitudes (<< 1V).

Remote-control command:
SOUR:0OUTP:ANAL:AMOD ATT
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I/ Q Offset

Enable Bias
(Type Balanced only)

Bias
(Type Balanced only)

1401.3084.32

Sets a DC component (balanced or unbalanced).

Value range: -10 mV ...+10 mV.

Balanced Output:

Sets an offset between the inverting and the non-inverting output.

The set value is set half in the positive and half in the negative
direction:

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 10.0 mV offset value is set for the I signal
component, the output signal at | will have a 5.0 mV offset and the
output signal at | BAR will have a - 5.0 mV offset.

/ A

} Offset (positive) =/ \7 /-

/ 10UTBAR

ov] S S

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.

15V

ov

Unbalanced Output:
Sets a DC component in the 1/Q path in Volts.

Remote-control commands :

SOUR:OUTP:ANAL:BAL:OFFS:I 0.001
SOUR:OUTP:ANAL:BAL:OFFS:Q 0.002
SOUR:QUTP:ANAL:UNB:OFFS:I 0.01
SOUR:QUTP:ANAL:UNB:OFFS:Q 0.01

Switches On or Off the bias amplifier.

Remote-control commands:
SOUR:QUTP:ANAL:BAL:BIAS:STAT ON

Sets the bias. A DC voltage is superimposed upon the symmetric |
and Q signal.

Value range: -25V ... 25 V.

Remote-control commands:
SOUR:QUTP:ANAL:BAL:BIAS 0.5
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Digital Outputs

The parameters offered in the Digital Output dialog depend on the selected output ports. In the upper
section, the output is switched on or off and the active output (analog or digital) is selected (see section
State).

The port of the digital interface is set in the Interface section.

& Output EI|§|E| & Output
State o | State
Active Output IDigitaI Out 'I Active Qutput IDigitaI Out 'I
——— Interface ————— Interface
IPorl | 1 (R&S Standard) -!i Port |2 (Parallel, LVDS) v|i
Signal [ Output Pin Assignment
Resolution [ 16 Bits | 1[0] (LSB) maps to ISignaI -
Amplitude | 0.800|FS  ~| I[1] maps to ISignaI -
1 Offset | 0.000| FS  ~| Q[0] (LSB) maps to ISignaI -
Q Offset | 0.000 FS  ~| Q[1] maps to ISignaI -
Clock
{Interface clock = memory clock)
| Clock. |
Signal
Resolution [ 16 Bits =l
Amplitude | 0.800| FS  ~|
| Offset | 0.000| FS  ~|
Q Offset | 0.000 FS  ~|
Interface Port Selects one of the two available digital interfaces (see
Interface ——————— chapter 1, section "Legend for Front Panel View" and
Brirt 1 (R&S Standard) jl chapter.8, section "Specification of Digital In_terfaces ).
Depending on the selected port the output dialog
7 {Parallel, LVDS) ﬁ changes.
1 The interface PORT1 at the front panel of the

(R&S Standard) instrument is selected (R&S Standard).

Remote-control command:
SOUR:OUTP:DIG:PORT PORT1

2 The interface PORT2 at the front panel of the
(Parallel, LVDS) instrument is selected (parallel port, LVDS standard).

Remote-control command:
SOUR:OUTP:DIG:PORT PORT?2
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The word width in bits, the low to high level difference and the offsets of the I/Q components are set in

the Signal section.

Signal

Resolution | 16 Bits -
Amplitude | 0.800| FS  ~|
I Offset | 0.000 FS  ~|
Q Offset | 0000/ FS  ~|
Resolution

Amplitude

| Offset

Q Offset

1401.3084.32

Setting the word width in bits to specify the digital resolution of the
signal. The analog signal is not influenced.
Value range: 6 Bits ... 16 Bits

Remote-control command:
SOUR:OUTP:DIG:RES BITG6

Sets the amplitude value for a fully modulated input signal. The value
range depends on the signal resolution.

Remote-control command:
SOUR:QUTP:DIG:AMPL 1FS

Sets an offset to the | component of the digital signal. The
abbreviation FS means full scale.

Remote-control command:
SOUR:OUTP:DIG:0OFFS:I 0.01

Sets an offset to the Q component of the digital signal. The
abbreviation FS means full scale.

Remote-control command:
SOUR:OUTP:DIG:0FFS:Q 0.01
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The output pins can be mapped to the signal or to a marker in the section Output Pin Assignment.

Note:
The section Output Pin Assignment is displayed only if PORT2 is activated.

Interface
Port | 2 (Parallel, LVDS) ~|
Output Pin Assignment

I[0] (LSB) mapsto | Signal  ~|
1[1] maps to ISigTIL,
Q[0] (LSB) maps to | Signal  ~|
Q[1] maps to ISigTIL,

Output Pin Assignment Assigns the output pins LSB and LSB+1 of | and Q to signal or marker.
(PORT2 only) The Output Pin Assignment dialog is visible only if PORT2 is selected.

Output Pin Ass. Maps the output pin LSB (= 1[0]) of the digital port 2 to
I[0] (LSB) either the | signal or marker 4.

Remote-control command:
SOUR:OUTP:DIG:PASS:I0 SIGN

Output Pin Ass. Maps the output pin LSB+1 (= I[1]) of the digital port 2
I[1] (LSB+1) to either the | signal or marker 3.

Remote-control command:
SOUR:QUTP:DIG:PASS:I1 MARK

Output Pin Ass. Maps the output pin LSB (= Q[0]) of the digital port 2
Q[0] (LSB) to either the Q signal or marker 2.

Remote-control command:
SOUR:OQUTP:DIG:PASS:Q0 MARK

Output Pin Ass. Maps the output pin LSB+1 (= Q[1]) of the digital
Q[1] (LSB+1) port 2 to either the Q signal or marker 1.

Remote-control command:
SOUR:OUTP:DIG:PASS:Q1 MARK

The output clock source and frequency are set in the Clock section.

Note:
The Clock section is displayed only if PORT2 is activated.

Clock
{Interface clock = memory clock)
Clock...
Clock (Interface clock = For configuring the clock settings see section "Clock Dialog" on
memory clock) page 4.24.
(PORT2 only)
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Bit Error Rate Measurements - BERT Block

Introduction - Bit Error Rate Measurements

The instrument 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 instrument in the form of clock and data signals. The bit error rate
tester of the instrument synchronizes to the known PRBS sequence and counts the bit errors. The ratio
obtained by dividing the number of error bits by the total number of bits is the BER.

The dialog for adjusting the BERT settings can be accessed in the block diagram via the BERT function
block or by selecting BERT in the Edit menu.

The equipment layout for the basic unit (R&S AFQ with R&S AFQ-B10/B11 waveform memory option)
includes the option R&S AFQ-K80 (Bit Error Rate Tester).

The BERT interface is located on the rear panel (see chapter 1, section "Legend for Rear Panel View".
Besides the data and clock input, it provides other inputs with which the user data containing the PRBS
sequence can be masked.

Test setup

The following figure shows the test setup for the bit error rate measurement. The data used to drive the
DUT can be generated by an R&S modulation generator or a user-defined external source. The
instrument can generate any externally computed modulation signals that were created using e.g.
WinlQSIM2 software.

A known PRBS sequence must be used for the bit error rate measurement.

(PRBS) Data
(RF /1/Q)

R&S Modulation

Generator
BERT
Interface
T f Data Enable
I Restart
Clock

Demodulated Data

Fig. 4-3 Test setup for bit 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 instrument. 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.
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PRBS data

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. 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.

Clock signal

Usually the clock signal is provided by the DUT. 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 instrument indicates the status of the clock and data lines and of
the synchronization in the dialogs.

Ending the measurement

The measurement results usually lie in the range of 10 to 10 for the bit error rate. This means that a
very large number of bits may have to be tested before a faulty bit occurs. Because of the large number of
bits involved, the measurement time is usually very long. Since 32-bit-wide counters are used for the total
number of bits and the number of error bits, the maximum measurement time is 4.29 x 10° (232) bits.

To keep the measurement times short for both small and large bit error rates, the instrument 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; 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 BERT measurement measures statistical bit errors, i.e. errors which do not occur at regular
intervals but at random. Although a single measurement determines the exact number of errors in
the measured interval, a statistically reliable BER can only be obtained when a sufficient number of
errors occur in the observed interval. This is the only way to ensure that the single BERT
measurement result approaches the true error rate with high probability.
Bit error rates of approximately 50 % indicate a faulty measurement since a bit error rate of 1/2
indicates a complete loss of user data.

Interrupt-free 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 pseudo random sequence is 2 to the power
of the degree of the polynomial minus 1. For example, PRBS9 has a length of 511 (= 2° -1) binary
digits.
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Restart function

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. 4-4 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 WinlQSIM2 software contain continuous PRBS data, i.e. the PRBS sequence
is continuously written to the user data fields. Consequently, if the instrument 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 -
PRBS9 sequence

511 bits

Fig. 4-5 TDMA signal generated by the WinlQSIM2 software 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

The data signals usually contain not only PRBS data but also other data (e.g. sync and preambles) 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  [JIUUULLU ULV TUUU UV UU U UL U UUU I UL

data

enable | [

Fig. 4-6 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 the associated clock and Data
Enable signals are indicated.

Pattern Ignore

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
. ! X
) w
PRBSatGenerator | | | L[ 11 |1----1 L] L [
! |
PRBSatDUTOutput | | [ | [] - I
ke _ R
BER "active” ) 50 Bits i
— e
> J
™= >

These bits are ingored

Fig. 4-7 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 Dialog

The Bit Error Rate dialog for configuring the bit error rate measurement is called either in the BERT
function block of the main window or by selecting BERT in the Edit menu.

The Bit Error Rate dialog is divided into the following sections:

& Bit Error Rate

The top section indicates if the bit error rate

State

- measurement is active and displays the results
and current status of the measurement.

Bit Error Rate
Data Bits
Errors

Terminated By
State:

[ENG ~|
NO DATA NO SYNC
J J J

Mode I Auto 'I

Max. Data Bits
Max. Errors
PRES

Data Polarity
Clock Slope
External Restart
Data Enable
Pattern Ignore

Threshold

Impedance

Configuration

- The Configuration section is used to select the
_Execute Single | type of measurement, the data source and the

|—1|] ooo ooo | | termination criteria.
| 0

[PRES 9 -| || !f the data is not cyclically continued, the

|—_, measurement can be selectively interrupted and
Norm —I1] restarted. Certain data sections and frames that
Pos -| || have been marked as faulty can be excluded

off | from the measurement.
I Not Used 'l
| Off v[
|1.|]|]|] 000 |\.' v[

1k -

The top section is used to switch on the bit error rate measurement and to display the results and
current status of the measurement.

State

1401.3084.32

Switches On or Off the bit error rate measurement.

Depending on the selection in the Mode box, either a continuous
measurement (Auto) or a single measurement (Single) is carried out.
A single measurement must be started by clicking the Execute Single
button.

Remote-control command:
BERT:STAT ON
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Bit Error Rate

Data Bits

Errors

1401.3084.32

Displays the measured bit error rate.
The bit error rate is the ratio of occurred errors to transmitted data bits.

Remote-control command:
BERT:RES?

Response (the 3rd value indicates the error rate):

"1000,5,B6E4,1,1,1,1"

The display unit can be selected in the box to the right of the value.

ENG The bit error rate is output in engineering notation
with the exponent -3 or —6.

Remote-control command:
BERT:UNIT ENG

SCI The bit error rate is output in scientific notation, i.e.
standardized to one place to the left of the decimal.

Remote-control command:
BERT:UNIT SCI

% The bit error rate is output in percent.

Remote-control command:
BERT:UNIT PCT

PPM The bit error rate is output in parts per million.

Remote-control command:
BERT:UNIT PPM

Displays the current number of data bits checked.

Remote-control command:
BERT:RES?

Response (the 1st value indicates the number of data bits checked):

1000, 5, 5E-4,1,1,1,1"

Displays the current number of occurred errors.

Remote-control command:

BERT:RES?

Response (the 2nd value indicates the number of occurred errors):
"1000,[,5£-4,1,1,1,1"
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Terminated By

State:

1401.3084.32

Displays the termination criterion for the measurement.

These criteria can be entered to keep the duration of the
measurement short for low as well as high bit error rates.

The last measurement result is displayed after the measurement has
been terminated.

Remote-control command:

BERT:RES?

Response (the 4th value indicates whether the measurement has
been terminated: 1 = terminated): "1000, 5, 5E-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 the 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, 5E-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-4,1,0],1,1"
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No Clock

Data

No Data

Sync

1401.3084.32

The applied clock signal was not detected.
Possible causes are:

- Clock recovery is not available (e.g. with tests
of RF components).

- 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:

BERT:RES?

Response (the 6th value indicates the status of the
data line: 1 = active, 0 = not active):
"1000,5,5E-4,1,1,[1, 1"

The applied data signal was not detected.

Only clocked-in signals are detected:; if the clock
signal is missing, then data changes will also not
be detected.

If the data is not detected despite the detected
clock signal, this may be caused by the following:

- The signal from the DUT is missing.

- The wrong impedance for the applied clock rate
was selected (see Impedance parameter).

- The wrong threshold for the applied data signal
was selected (see Threshold parameter).

The measurement is synchronized.

Remote-control command:

BERT:RES?

Response (the 7th value indicates the status of the
synchronization: 1 = successful, 0 = unsuccessful):
"1000,5,5E-4,1,1,1,[1"
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No Sync

1401.3084.32

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
instrument 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.

4.60

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 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 Single measurement of bit error rate.
The measurement is started by clicking the
Execute Single button.

If a measurement is in progress, the current values
of 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.

Remote-control command:
BERT:SEQ SING

TRIG:BERT:IMM

Max. Data Bits Enter the number of transmitted data bits to be checked before the
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 was 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

PRBS

Data Polarity

Clock Slope

1401.3084.32

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..

Norm High level stands for a logic 1, low level for a
logic 0.

Remote-control command:
BERT:SET:DATA NORM

Inv Low level stands for a logic 1, high level for a
logic 0.

Remote-control command:
BERT:SET:DATA 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 RIS

Neg The negative slope of the clock signal is active.

Remote-control command:
BERT:SET:CLOC FALL
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External Restart Activates/deactivates an external restart of the BER measurement.

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 O 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 instrument 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 instrument marker output.
This causes the BER measurement to stop briefly at the end
of the data sequence and start again.

Partial results (humber 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

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

Data Enable Activates/deactivates the use of the Data Enable signal and sets the
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 ENABL input of the BERT interface.
It is generated by the DUT but can also be provided by the instrument
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 the
data is not enabled. If the data is enabled, the measurement is
continued.
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Pattern Ignore

1401.3084.32

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

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

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

Activates/deactivates ignoring of pure "0" or "1" bit sequences at least
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 are detected within a frame
(e.g. an incorrect checksum). These sequences, instead of the frame
data, are provided for the BER measurement and signalize that the
frame in question should not be used for the measurement.

The instrument 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

!

k N
) g
PRBSatGenerator _ | | [ L[ 1Tl |--—-——T 1] 1L T
‘ |
PRBSatDUTOutput | | [ | [] - [
le ] N
BER "active” ) 50 Bits i
— e
> J
™= >

These bits are ingored

Off Pattern Ignore is not active.

Remote-control command:
BERT:SET:IGN OFF

All1 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

Threshold Sets 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

Impedance

Sets the input impedance of the BERT inputs Clock, Data, Data
Enable and Restart.

For high clock rates, 50 ohms should be selected.

Remote-control command:
SOUR:INP:BERT:IMP G50
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General Instrument Settings

Setup Menu

This section describes the settings which do not directly affect the signal generation. They affect various
functions, such as storing instrument settings or setting the IEC/IEEE-bus address of the instrument.
Most of these settings can only be accessed by means of dialogs which are opened using a keyboard.

Selecting Setup in the windows toolbar opens the Setup menu used to set the general instrument
parameters and to configure the instrument interfaces.

Setup Edit Help
Syskem
Test

»
3
Rerote 3
3

Prokection

Default Instrument Settings

The default instrument settings provide a reproducible initial basis for all other settings. The default
settings can be called only via remote control. All parameters and switching states are preset (also
those of inactive operating modes).

Remote-control commands:
*RST
SOUR: PRES

When the instrument is switched on, it is not the preset state that is active, but rather the instrument
state that was set before the instrument was switched on since all user settings are saved of HD when
shutting down.

User-defined instrument states can be stored and called up by calling the file manager in the File menu.
The preset values can be found in the information accompanying the IEC/IEEE-bus commands.
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Calibration - Setup-System

getup Edit Help

| Internal Adjustments. .. |

For calibration the Internal Adjustments Dialog can be selected in the System section of the Setup
menu.

R&S AFQ 1/Q Modulation Generators are 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 dialog. 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 accuracy.

During adjustment a bar indicates the status of progress. The result is indicated in the dialog (Pass or
Failed). 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.

& Internal Adjustm... g|§|g|

All I

Result I Stopped

Analog Output

Adjust Amplitude |
Resultl Stopped
Adjust Delay |
Resultl Stopped

Analog output calibration only applies to the attenuator mode. The instrument generates a series of
signal levels and converts them using a precise ADC. The procedure takes about 30 seconds.

Calibrate All

Adjust Amplitude

1401.3084.32

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

Remote-control command:
CAL:ALL?

Starts all internal adjustments which affect the amplitude at the analog
output.

Remote-control command:
CAL:AQUT:AMPL?
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Hardware Config - Setup-System

Setup Edit Help

Internal Adjustments...

Test Hardware Configuration. ..,

The Hardware Configuration window can be selected in the System section of the Setup menu.

& Handware Config

Common Assembly
Assembly Part Number | Serial Number | Revision Slot
AFQ 1400.3003.02 000000
BaseBoard 1401.4000.00 000000 0000 not installed
5FB |l]l].l]l].l]l]
PAF |l]l].l]l].l]l]
Basehand Assembly
Path | Assembly Part Number |Serial NumherlRe\risinn Slot
A Digital Qutput (1401 _5306.00 000000 |I]I]_I]I] not installed
A Analog Output 1401_4200.00 000O0ODD |I]I]_I]I] not installed

In the Hardware Config window the installed Common Assemblies and Baseband Assemblies are
listed. Providing service purposes the variants and revision states of the assemblies are displayed.

Remote-control commands:
DIAG:INFO:OTIM?
Response: "100023"

DIAG:INFO:POC?
Response: "123"

Path Shows the Path to which the assembly belongs
Assembly
Part Number

Assembly name
Part Number of assembly
Serial Number Serial Number of assembly

Revision Revision state of assembly

Remote-control command:
DIAG:BGIN? "MBRD"

Response:
"MBRD 1141.3501.02 1.5.3 100023"
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Gui Update - Setup-System

Setup Edit Help

Internal Adjustments. ..

Test 4 Hardware Corfiguration. ..

Remoke GUI Update...

The GUI Update window can be selected in the System section of the Setup menu.

5 Start / Stop Gui Update |:”E|g|

Gui Update is -

Please, be aware:
If "Gui Update is OFF", the values of displayed parameters could differ from their intern, used values.
This mode is mainly provided to support unjittered signal output, f.e. in fast sweep or list mode.

If remote state is active, the <Local> key or =Goto Local> command changes the value of "Gui Update is™ to ON.

The Start/Stop Gui Update window provides the possibility to switch off updating the displayed
parameters in order to increase speed for certain settings.

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

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

Setup Edit Help

Internal Adjustments. ..

Test L Hardware Canfiguration. ..

Remote » GUI Update. .,

Prokection

Software/Cptions. ..

The Software/Options window can be selected in the System section of the Setup menu.

The Software/Options window 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 on CD-ROM with the instrument). Most hardware options need to be
installed at an authorized Rohde&Schwarz service shop.

Remote-control commands:
*OPT?
Response: AFQ-B18, AFQ-K80

*IDN?
Response:
"Rohde&Schwarz, AFQ100A,1400.3003.02/000000,1.46.1.24-01.46.39 (Release)"
& Software / Options g|§| [g|
Firmware ]
Package Version
\AFQ100A Base S e 02.04.75 beta (Debug) (2006-09-21; 03:11:13)
R&S COMPASS 2.1.8.0 (Debug)
Hardware
Option Designation
IAFQ-B18 Digital 1Q Output (1)
IAFQ-B18 Digital 1Q Output (2)
IAFQ-B18 Digital 1Q Output (3)
IAFQ-B18 Digital 1Q Output (4)
S e
Option Designation Licenses Expiration Date
Bit Error Rate Tester 1
WinlQSIM
| Option Designation Licenses Expiration Date
Loaded Modul
Path =
Path Module Version Description ﬂ
C:\Progr.. hardcopy.dil
C:\Progr.. p Ermir tServer.exe 2.1.8.0 p it of ..
C:\Progr.. RsComponentShell.dll 2.1.8.0 Component of ..
C:\Progr.. RsParameter.dil 2.1.8.0 p it of ..
WM Do Nirind Al 40N ™ Aarmmanana vtk ﬂ
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The Firmware section of the window 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.

Option Short name of the option
Designation Name of the option
Licenses Number of licenses
Expiration Date Expiration date of the 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.

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.

Install SW-Option - Setup-System

Setup EdE Help

Syt

Internal Adjustments. ..
Hardware Configuration. ..
GUT Lipdate, ..

Tesk

Remote

* v w B

Pratection

SoftwareOptions. . .

The Install SW-Option dialog can be selected in the System section of the Setup menu.

& Install SW-Option

Option Key ,m

|

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

Note:
Only if the instrument is equipped with an older firmware version, a firmware update prior to enabling
the software option may be required. The information on the valid firmware versions for the
purchased software option is provided together with the option. The firmware update is described in
the service manual instrument, chapter 4 (on CD ROM, supplied with the instrument).
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Purge - Setup-System

Setup Edit Help

Internal Adjustments. ..

Hardware Configuration, .
Remote b &L Update. ..
Brotection b Software/Cptions. .,

Install 3'wW-Options, ..

The Purge dialog can be selected in the System section of the Setup menu

Safely erase (overwrite and delete)
all waveform files from the hard disk

Erase |

& Confirm erase command

& Do you really wank to permanently erase all waveform files From the hard disk 7

Mo |

The Purge dialog is provided for security reasons. It can be used to delete all waveform files (*.wv) on
the hard disk of the instrument. Before deletion of the files, the erase command has to be confirmed.

Remote-control commands:
WAV : PURG?

Response:

"<purge key>"

WAV:PURG <purge key>
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Hardware Debug Page - Setup-System

Setup Edit Help

Internal Adjustments. ..

Test Hardware Confiquration, .,

Remote GUT Update. ..

»
»
3
»

Protection Softweare/Options. ..

Install Sw-Options. ..

Purge...

Debug Page. ..

The dialog Hardware Debug Page can be started in the System section of the Setup menu.

& Hardware Debug Page

Path A -

Select Debug Page |

Update Debug Page |

Recent Hardware Message:

For real debug output, please press button
"Update Debug Page",
This text should be replaced with every key press.

* If this text consists, database is not connected.

* Secrolling with mouse only

The Hardware Debug Page displays information about the internal parameters of the instrument.

Note:
Troubleshooting using the Debug Page is described in chapter 3 of the Service Manual, section
Trouble Shooting. The Service Manual can be found on CD-ROM (included in delivery).
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Update - Setup-System

Setup Edit Help

Internal Adjustments, ..

Test 4 Hardware Configuration.. .
Remote > GLI Update...
Protection » Software/ Options ...

Install 5% -Cpkions. ..

Furge. ..

Debug Page.. .

The Update dialog can be selected in the System section of the Setup menu.

& Update EJ |E| E|

I PCI-FPGA I

After a firmware update it is occasionally required to update the PCI-FPGA also. This is enabled in the
Update dialog.

At the first start of the new firmware a message appears during the boot process when a PCI-FPGA
update is required. The PCI-FPGA update starts by pressing the PCI-FPGA button.

CAUTION Functions of the instrument may be impaired!
A Disrupting the update of the PCI-FPGA may impair instrument functions.

The update of the PCI-FPGA must not be cancelled and the instrument must not
be switched off during this update.
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Diagnostic - Setup-Test

Setup Edit Help

Swskem 3 i
Test 3

Diagnostic. .. |

The Diagnostic dialog can be selected in the Test section of the Setup menu.

& Diagnostic E“E|E|

Test Point

Voltage 0.00000

Analoy OQutput Board Test Point

Select | DIAG_5Y

Voltage 0.000000
Fan Control
Speed Control Full Speed j

The Diagnostic dialog provides access to the internal diagnosis facilities of the instrument.

The Test Point section provides access to the test points available in the instrument except for the
analog output board (see below). 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 Analog Output Board Test Point section provides access to the test points on the analog output
board.

In the Fan Control section the fan speed is selected.

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

Remote-control command:
DIAG:MEAS:POIN? 'DIAG IQOP3 LCM CAL I'
Response: 2
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Select Test Point

Voltage - Test Point

State - Analog Output
Board

1401.3084.32

Calls the dialog for selecting the test point. The currently selected key
is shown next to the key.

&5 Select Test Point

recent data seis

DIAG_GND
DIAG_P5V
DIAG_P3V3
DIAG_P12V
DIAG_M12V
DIAG_P13v5
DIAG_US_BERT
DIAG_P1Y¥25REF

[

DIAG_US_TRIG

Select | e
Manager...

Remote-control commands:

DIAG:POIN:CAT? (Command lists all test points)
DIAG:MEAS:POIN? 'DIAG P1V25REF'

(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:

DIAG:MEAS:POIN? 'DIAG P1V25REF'

Response: 2

Activates the measurement at the test points of the analog output

board.

Remote-control command:n.a.
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Select Test Point - Analog Calls the dialog for selecting the test point on the analog output board.
Output Board The currently selected key is shown next to the key.

&= Select Test Point E||E|E|

recent data seis

DIAG_12V
DIAG_N12V

RF_POWER ~

Select Al
| Manager...

Remote-control commands:
DIAG:AOUT:POIN:CAT? (Command lists all test points)
DIAG:AOUT:POIN? 'DIAG N12V'

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

Voltage - Analog Output Displays the measured voltage measurement at the selected test point
Board on the analog output board.

Remote-control command:
DIAG:AOUT:POIN? 'DIAG N12V'
Response: 2

Fan Speed Control Sets the fan speed.

Auto Default setting for fan speed

Remote-control command:
DIAG:FCON AUTO

Full Speed Full speed mode provided for service purposes.

Remote-control command:
DIAG:FCON FSP
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Memory Access - Setup-Test

Setup Edit Help
[

System 4 |
Test 2 Diagnostic. ..
Remote 4

[

Ernory ACCESS, ..

The Memory ACCESS dialog can be selected in the Test section of the Setup menu.

Note:
The Memory Access — Setup Test is provided for service purposes and therefore described in
chapter 3 of the Service Manual, section Trouble Shooting. The Service Manual can be found on
CD-ROM (included in delivery)

Memory Test - Setup-Test

Setup Edit Help

System 4 |

Test 4 Diagnostic. ..
Remaote 4 Memory Access...
Prokection » Memary Test...

& Memory Test

Memory Test
Test Method: I Hardware j
Memory Size: I Detect j
...detected Size: I 1024 MByte ( 1 GByte )
Start Test
Test Result:

Memory test successful!

Note:
The Memory Test — Setup Test is provided for service purposes and therefore described in chapter
3 of the Service Manual, section Trouble Shooting. The Service Manual can be found on CD-ROM
(included in delivery).
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GPIB - Setup-Remote

Setup Edit Help
Syskem 3

Test 3

Remote b

The GPIB dialog can be selected in the Remote section of the Setup menu.

& Remote Channel Settings g|§|@|
GPIB Settings

IGPIB channel address I_E-I

The IEC/IEEE-bus address of the instrument can be changed in the GPIB dialog.

Remote-control command:
SYST:COMM:GPIB:ADDR 28
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Protection - Setup-Protection

Setup Edit Help
Syskem
Test

»
»
Remoke 3
»

Prokeckion

& Protection

<

Protection Level 1

on IPasswurd I
On Password e

On Password e
On Password e
On Password e

<

Protection Level 2

<

Protection Level 3

<

Protection Level 4

=

Protection Level &

The Protection dialog provides access to the unlocking of protected service functions (authorized
personnel of R&S Service Departments only). The correct password is required to deactivate the
protection levels.

Protection Level 1 can be deactivated to access the Self Test. The password is 123456. After the
instrument has been switched on, the protection levels 1 to 5 are active (On). If the instrument is
equipped with the software option R&S AFQ-KO, Protection level 1 is always deactivated.

Note:
The Self Test - Setup Test is provided for service purposes and therefore described in chapter 3 of
the Service Manual, section Trouble Shooting. The Service Manual can be found on CD-ROM
(included in delivery).

Remote-control command:
SYST:PROTL1:STAT ON
SYST:PROT1:STAT OFF, 123456
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Help - Setup-Help

The Help System offers comprehensive online help for the instrument. 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. The key opens a
browser window containing a context-sensitive description of the highlighted parameter.

& Help - 4 Instrument Functions g|§|g|

- Overview of Instrument Fun 4 I nst ru ment F u nct 10Ns
- Arhitrary Waveform Gene
| .ARB Ware:
(§Baseband Block

+- (g Impairments Block
Equalizer Block | | Avrbitrary Waveform Generator ARB

Qutput Block
Bit Error Rate Measurem 4 EacehandiEinck

--ﬁlGeneral Instrurent Setti
-5 Storing and Loading Inst

2l Overview of Instrurnent Functions

 rpairments Block

l Equalizer Block
..... I Dutput Block

. - Common Command
=-E)4FQ Commands - Signa
- Baseband Block- Ar
--QARB waweform and U [ =) Storing and Loading Instrurent Data
- (5 Baseband Block - Tri
- (g Marker

- Clock- Outline

-G Impairments Block
- [ Equalizer Block

- 0§, 0utput Block (analag
- (AFQ Commands - BERT
- (§AF@ Commands - Setup
- (g Supplements

2l General Instrument Settings

Scroll Scroll
Left Right

Find | Back | | Zoom in Zoom out

The context-sensitive page which is opened with the key is part of a comprehensive help system. It
is possible to move from this context-sensitive page to any page of the help system. The following
navigation aids are available:

- Internal links in the text
They open pages which are directly linked to the described function. In this way it is possible, for
example, to call up the description of the IEC/IEEE-bus command for any particular function.

- Previous/Next links
The Previous/Next links allow scroll through the help pages. The sequence of the described
functions corresponds to their position in the dialogs.

- Back button
The Back button calls up the page last viewed.

- Contents in the navigation panel
The contents list is used to open the individual help pages. It has a hierarchical structure. The
highlighted line indicates where the currently displayed page is within the contents list.

- Index in the navigation panel
The index is used to call up all pages which contain the selected entry. The index has an
alphabetical structure and also contains all IEC/IEEE-bus commands.
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The buttons 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 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: Index:
The contents tree is the The index contains an alphabetical
contents list of the help system. list of all terms which refer to
The cursor always highlights functions of the instrument. For
the entry which is currently example, it contains all parameter
being displayed in the right- names and all IEC/IEEE-bus
hand help window. The commands. The associated help
associated page can be opened page can be opened by selecting an
by selecting an entry. entry.
L) | GYSTemTIME
i Overview of Instrurent Functions E SYS5TemWERSion?
ﬁl.&rbltraw Waveform Generator AREI Table Sine Test Signals - ARB
: Qaaseband Block | Tag - CLOCK
£-E4RB Menu | Tag - COMMENT
] State ARE | Test point voltage dizplay

Test Signal - ARB

S TEST.COMNectarBHC?

Sine Testsignals...

TEST:LED?
: Rect Testzignals... TEST:MEMary?
i~ Tahle Sine Testsignals... ' TEST:SIME:FREQuency
[fthlneTestSmnals ARB Menu | | TEST:SIME:PHASE
- (5 Rectangular Test Signals - ARE TEST.SINE:STATe
[ Table Sine Test Signal - ARB ru1. Threshold - BERT
Trigger - BERT

(g Trigmer Menu | ;
) ﬁMarker Meny § Trigger Delay Extemnal - ARB

' Trigger Delay Other Baseband - ARE
G Clock Menu i Trigaer Inkibit External - ARD

|
- [ Imermediate Freguency | Trigger Inhibit Other Baseband - ARB
i1 B Impairments Block : Trigger Made - ARE
[ ﬁfﬂEquallzer Block Trigger parameters - ARB
- ﬁOutput Block | Trigger Source - ARB
Eﬂﬂlt Error Rate Measurements - EIEF TRIGgerBERT:IMMediate

- [ General Instrument Settings | Unit-BERT
| Yoltage - Test point

i B3 Storing and Loading Instrument Dra“i N —
(55 Remote-Control Commands | [S0URce

Back Opens the page which was displayed before the current page.

Remote-control command:-
Scroll Left / Scroll Right Shifts the indicated area of the navigation window.

Remote-control command:-
Zoom in / Zoom out Increases and reduces the font size of the help text.

Remote-control command: -
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Storing and Loading Instrument Data

The instrument 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 File 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 and the configuration data for the operating elements (e.g.
window positions) are stored. When loaded, these referenced settings are implemented and all non-
referenced parameters are set to the associated preset value. As a result the files remain relatively
small since they only contain the relevant information. Furthermore, this also allows instrument settings
to be transferred easily between different signal generators since once again only the settings which
differ from the preset values have to be adjusted.

If a list, e.g. a frequency/level list, is used for the LIST mode or a list of frame or channel configurations
is used for a digital standard, a reference to this list also stored. The list is also loaded when the
associated instrument setting is loaded. If the list has been deleted in the meantime (or it is not
available on a different instrument), an error message appears if an attempt is made to access this list
after the instrument setting has been loaded. The associated setting or operating mode, e.g. the List
mode, is only started after the user has selected an existing list. If the list has been overwritten in the
meantime, the new entries will be used.

It is possible to delete stored instrument settings.
A file can be copied by loading it with "Open" and then storing it under a new name with "Save As...."

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
dialog.
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File Menu

The File menu offers access to functions for loading or saving instrument settings.

Files
[lEnm
opern. ..
Save
2ave As...
Exit
New Clears the current instrument settings. All devices are reset and
conform to the default settings..
Remote-control command:
*RST
Choose a file to open @@
Lok in: [ ) afg_fists - «®mefE
Fe, PO =i
My Recent | szl
Documents
i
Desklop
a7
My Documents
P
fisch_bi on
MUBOOCFE
<«
MyNotwr i s |saveRecalT sst savicl =l geen |
yPIaces - =
Files of upe: | savesRecall Files [*savrel) | Cancal
Open Opens the window Choose a file to open for calling up a stored

instrument setting.

Look in: Selects the directory in which the file with the
instrument setting is located.

Remote-control command:
MMEM:CDIR "D:\user"
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File List All files containing instrument settings are listed in
the selected directory.

Remote-control command:
MMEM:CAT?

File name: Selects the 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 0, 'test'

File of type: Only instrument setting files with the file
extension *.savrcl (Save/Recall Files) are available.
This suffix is preset in the field Files of type.

Remote-control command: -

Open Loads the selected settings file and closes the
window.

Remote-control command:
MMEM:LOAD:STAT 0, 'test'

Cancel Terminates the action and closes the window. The
current settings have been retained unchanged.

Remote-control command: -

Save Stores the current instrument settings.
If the instrument works with loaded settings the current changes
overwrite the settings in the file. File name and path cannot be
entered. If the instrument does not work with loaded settings the
function Save as will be called automatically.

Remote-control command:
MMEM: STOR:STAT 0, 'test'
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Choose a filename to save under @@
Save jn: ‘ I3 afq_lists j (o] & B
5 [CSsineTriRectMarker:
\_'ﬁ ) waveFarms
MyRecent | SaveRecalTest. savrel
Documents
-
Desktop
My Documents
=
58
fisch_bi on
MUBOOCFE
3 | =
My Network  File name: hd Save
Places
Saveastyps  [Save/Recall Files ["savrcl] = Cancel
Save As...

1401.3084.32

Opens the window Choose a filename to save under for creating a
file to store the current instrument settings.

Save in:

File List

File name:

Save as type:

Save

Cancel

Selects the directory in which the file with the
instrument setting is to be stored.

Remote-control command:
MMEM:CDIR "D:\user"

All files containing instrument settings are listed in
the selected directory.

Note:
If a file is highlighted the file name is entered
automatically in the entry field File name:. Then
the current settings will overwrite the settings in
the file.

Remote-control command:
MMEM: CAT?

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

To modify an existing configuration a file can be
selected also. Then the current settings will
overwrite the settings in the file.

Remote-control command:
MMEM: STOR:STAT 0, 'test'

The instrument assigns the file extension *.savrcl
(Save/Recall Files) to the file automatically. This
suffix is preset and cannot be entered.

Remote-control command: -

Stores the current instrument settings under the
specified path and closes the window.

Remote-control command:
MMEM: STOR:STAT 0, 'test'

Terminates the action and closes the window. The
current settings remain unsaved.

Remote-control command: -
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File Select Windows

File select windows as Load Waveform, Select List, Create Test Signal, Create List file Which
name? or New List provide options for loading and storing user data. Lists, complex modulation and
control data or waveforms are handled within these windows.

& Load Waveform

recent data sets

c:/afq_lists/SineTriRectMarker/SinewawveMarker

c:fafg_lists/SineTriRectMarker
-- SineTriRectMarker |2 RectangleMarker
- Waveforms SineTriRectMarker
H- CAP SinewaveMarker
- ClearCase_Storage SinusAFQ
+- Documents and Settings
£- DOKUME~1
t- DRV
+- Flare_Test
+
2}
2}
2}
2}

TriangleMarker

- mfslogs

- National Instruments Dow
- PrintMig

- Program Files

- Programme =
“ | »

date: 2004-02-17;10:26:34, samples: 100,
clock: 1e+008, comment: Sinewave with restart marker

| File
Select Manager...

Recent data sets Displays the files last used. The entire Path is shown in plain text. A
maximum of ten files is displayed. If the desired file is in the list, it can
be selected in this window.

o O O o O e O O O o O e O O e O e

Remote-control command: n.a.

Directory Selects the drive and the directory where the file is located (Load
Waveform, Select List) or in which the file is to be stored (New List).
The currently selected path is displayed above the directory area.
A new directory can be created in the File Manager (File Manager
button).

Remote-control command:
MMEM:CDIR "D:\USER"

File list Displays the files which are in the selected directory. Only the relevant
files of the individual functions are displayed without file extensions.

Remote-control command:
MMEM: CAT?
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File Name:
(New List only)

Select

(Load Waveform, Create
Test Signal and Select List
dialogs)

Save
(New List only)

File Management

1401.3084.32

Enter the file name of the file without file extension. This file is then
created. If a file is highlighted, it is overwritten when the file is stored.

Remote-control command: n.a.

Loads the data of the selected file and closes the window.

Remote-control command: n.a.

Stores the current data under the specified path. The file extension is
different for each list type and is assigned automatically by the
system.

Remote-control command: n.a.

Calls the File Management dialog.

Directories can be created and files managed in this dialog (see the
section "File Management " on page 4.89).

Remote-control command: n.a.
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File Management

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

& File Manager E”E”‘S__q
File Type IARB Waveform (*.wv) j

=) il
-- afq_help Cdma2000.wv

= a_fq_lists CustomDigmod.wv
[+~ SineTriRectMarker MultiCarrier.wv

Multisegment.wv

- CAP

- ClearCase_Storage

- Documents and Settings
- DOKUME-~1

; TdScdma.wv
H

H

H

+- Flare_Test

H

H

H

=]

Wimax.wv
Wian.wv

- mvslogs

- National nstruments Downloads

- PrintMig

- Program Files

- Adobe

- Common Files

ComPlus Applications

ComponentOne

corel

dotnet_20 -

e O O e O e O O o OO e O e O

[T

Create New

Cut | Copy | Paste | Rename Directory

Delete |

File Type Selects the file types to be indicated. Either All files (*) or a file type
with a specific file extension (e.g. ARB Waveform (*.wv)) is selected.
Then only files with this extension are indicated in the file list window
below.

Remote-control command: n.a.

Directory Selects the drive and the directory where the file to be deleted, moved
or copied is located. The currently selected path is displayed above
the directory window.

Remote-control command:
MMEM:CDIR "D:\user"

File list Lists all files in the selected directory. The file to be copied, moved or
deleted can be highlighted.

Remote-control command:
MMEM:CAT?

1401.3084.32 4.89 E-2



Storing and Loading Instrument Data R&S AFQ 100 A

Cut

Copy

Paste

Rename

Delete

Create New Directory

1401.3084.32

Cuts the selected file. It can be pasted into a different directory using
the Paste button.

Remote-control command:
MMEM:DEL 'E:\test.savrcl'

Copies the selected file. It can be pasted into a different or the same
directory using the Paste button.

Remote-control command:
MMEM:COPY "D:\user\setl.wv","D:\user\set2.wv"

Pastes the file that has been copied or cut before. 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. If the target directory already contains a file
with the same name, a confirmation query is displayed to confirm
overwriting of this file.

Remote-control command: see copy file

Renames (moves) the selected file or directory. The new name can be
entered in the New Filename window.

Remote-control command:
MMEM:MOVE "test02.dm igd","set2.dm iqgd"

Deletes the selected file. Before the file is deleted, a confirmation
query is displayed to confirm deleting the file.

Remote-control command:
MMEM:DEL 'E:\test.savercl'

Creates a new directory. The name of the new directory can be
entered in the New Directory window. The directory is created as a
subdirectory in the selected level.

Remote-control command:
MMEM:MDIR '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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Contents "Remote Control Basics"
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5 Remote Control - Basics

Introduction - Remote Control Basics

This chapter provides:
- Instructions on how to set up the modulation generator for remote control operation.

- A general introduction to remote control of programmable instruments. This includes the description
of the command structure and syntax according to the SCPI standard, the description of command
execution and of the status registers.

- A description of the remote control interfaces.

In chapter 6, all remote control functions are described in detail. Al commands and their parameters are
listed by alphabetical order in the command list at the end of chapter 6.

The instrument is equipped with the following interfaces for remote control:
- |EC/IEEE bus interface according to standard IEC 625.1/IEEE 488.2

- LAN interface: the network card uses 10/100/1000Mbps Ethernet IEEE 802.3u; the protocol is
based on the VXI-11 standard.

- USB interface (slave USB)
The master USB interfaces can be used for a firmware update and for connecting peripherals such
as mouse and keyboard.

The connectors are located at the rear of the instrument and permit a connection to a controller for
remote control either directly or via a local area network (LAN). The remote control interfaces and their
interface functions are described in section "Remote Control Hardware Interfaces".

SCPI (Standard Commands for Programmable Instruments) commands are used for remote control.
Commands that are not taken from the SCPI standard follow the SCPI syntax rules. The instrument
supports the SCPI version 1999. The SCPI standard is based on standard IEEE 488.2 and aims at the
standardization of instrument control commands, error handling and the status registers. The tutorial
"Automatic Measurement Control — A tutorial on SCPI and IEEE 488.2" from John M. Pieper (R&S
order number 0002.3536.00) offers detailed information on concepts and definitions of SCPI.

Not all of the commands supported by the instrument are taken from the SCPI standard, but their
syntax follows SCPI rules.

This section assumes basic knowledge of programming and operation of the controller. A description of
the interface commands can be obtained from the relevant manuals.

The requirements that the SCPI standard places on command syntax, error handling and configuration
of the status registers are explained in detail in the following sections. Tables provide a fast overview of
the bit assignment in the status registers. The tables are supplemented by a comprehensive description
of the status registers.
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The program examples for IEC/IEEE-bus programming are all written in VISA. VISA is a standardized
software interface library providing input and output functions to communicate with instruments. The 1/O
channel (LAN, GPIB...) is selected at initialization time by means of a channel-specific resource string.
For more information about VISA refer to that user documentation.

The programming examples for remote control are all written in Microsoft® VISUAL BASIC®. Access to
the VISA functions requires the declaration of the functions and constants prior to their use in the
project. This can be accomplished either by adding the modules VISA32.BAS and VPPTYPE.BAS or a
reference to the VISA32.DLL to the project.

Projeck - Simple ®

EE o

= 5 Simple {Simple.vbp)
-5 Forms
3 [
-5 Modules
¥ YISA3Z (visadz.bas)
&2 YPPTYPE (wpptype bas)

(Mair, Frrm)

References - Simple.vbp | |

Available References: (o4

Ed

v Yisual Basic For Applications ~ Cancel
| visual Basic runtime objects and procedures
v Yisual Basic objects and procedures
| OLE Autamation Browse. ..
Db/ IS4 Library:
Ia5 Helper COM Carmponent 1.0 Tvpe Library ﬂ
145 RADIUS Protocol 1.0 Type Library
1-) ComponentOne Awkone Control Pricrity
1-) WideoSoft vsOoxd Controls
ahctEmail 1.0 Type Library ﬂ
ABManager 1.0 Tvpe Library
aboutlook 1.0 Type Library
aboutlookex 1.0 Type Library
ArrrssZNINNDRsioner 1.0 Tvne |ihears

< »

Help

¢ Pl

YIS Library
Locakion:  CYWINNTISystem32ivisa3z. dil

Language: Standard

The modules visa32.bas and vpptype.bas can be found in the <VXlpnpPath>\WinNT\include (typically
C:\VXIpnp\WinNt\include).

Note:
Manual control is designed for maximum possible operating convenience. In contrast, the priority of
remote control is the predictability of the device status. Therefore, control programs should always
define an initial device status (e.g. by the command *RST) and then implement the required settings.
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Getting Started

The short and simple operating sequence given below permits fast putting into operation of the
instrument and setting of its basic functions. As a prerequisite, the IEC/IEEE-bus address, which is
factory-set to 28, must not have been changed.

— Connect instrument and controller using IEC/IEEE-bus cable and switch them on.
—  Write and start the following program on the controller:

Dim defaultRM As ViSession
Dim status As ViStatus
Dim vi As ViSession

Dim Cmd As String

Dim retCount As ViUInt32

Dim ErrorDescription As String *
VI_FIND BUFLEN

status = viOpenDefaultRM (defaultRM) 'Open default resource manager
If status <> VI SUCCESS Then GoTo

ErrorExit:

status = viOpen (defaultRM, 'Open connection to instrument

"GPIB::6::INSTR", 0, 5000, wvi)
If status <> VI SUCCESS Then GoTo

ErrorExit:

Cmd = "*RST;*CLS; *WAI" 'Reset instrument and clear status
status = viWrite (vi, Cmd, Len (Cmd), registers
retCount)

If status <> VI SUCCESS Then GoTo

ErrorExit:

Cmd = "OUTP:STAT ON" 'Switch on output
status = viWrite(vi, Cmd, Len(Cmd),

retCount)

If status <> VI SUCCESS Then GoTo

ErrorExit:

Cmd = "WAV:SEL 'C:\Program 'Load waveform file

Files\Rohde&Schwarz\AFQFirmware\Lists\Wav
eforms\sinelOkHz.wv'"

status = viWrite(vi, Cmd, Len(Cmd),
retCount)

If status <> VI SUCCESS Then GoTo
ErrorExit:

Cmd = "SOUR:STAT ON" 'Switch on generation of waveform file
status = viWrite(vi, Cmd, Len(Cmd),
retCount)

If status <> VI SUCCESS Then GoTo
ErrorExit:

Exit Sub

ErrorExit:

viStatusDesc vi, status, ErrorDescription
MsgBox ErrorDescription

The selected waveform signal is now applied at the default output of the instrument.
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Switchover to Remote Control

On power-on, the instrument is always in the manual operating state and can be operated via external
mouse, keyboard and monitor.

In case of remote control via the IEC/IEEE bus, the instrument is set to remote control (REMOTE
status) by means of an addressed command.

With remote control via Ethernet, remote control is not automatically set by means of a command. The
instrument must be explicitly set to the REMOTE state, e.g. by sending the interface command &GTR
(go to remote).

In the REMOTE state, instrument control via external mouse, keyboard and monitor is disabled. Dialogs
can be opened, however, e.g. to verify settings. Buttons and setting fields are displayed in gray and
cannot be activated. REMOTE is displayed in the status line.

The instrument remains in the REMOTE mode until local control is selected either manually with the
[ctrl] + [Q] key combination on the external keyboard or with the interface command &GTL via the
remote-control interface.

Switching from manual operation to remote control and vice versa does not affect the remaining
instrument settings.

In the remote control mode, an external mouse or keyboard that may be connected can be disabled
with the keyboard lock command:

:SYST:KLOC ON

Dialogs cannot be opened in this case and switchover from remote control to manual operation is only
possible by means of a remote-control command. Inadvertent switchover with the +[Q] key
combination is not possible in this case.

Operation of the +[Q] key combination alone can be disabled with interface command &LLO.
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Remote Control via IEC/IEEE Bus

To be able to control the instrument via the IEC/IEEE bus, instrument and controller must be linked by
an IEC/IEEE-bus cable. An IEC/IEEE-bus card, the card drivers and the program libraries for the
programming language used must be provided in the controller.

The controller must address the instrument with the set IEC/IEEE-bus address. The IEC/IEEE bus
address of the instrument is factory-set to 6. It can be changed via IEC/IEEE bus with command
SYSTem:COMMunicate:GPIB: ADDRess or manually in the Environment - GPIB dialog. Addresses
0 to 30 are permissible.

Manually:
— Open the dialog Setup - Remote - GPIB ...

&% Remote Channel Set... g|§|@

GPIB Settings——————
IGPIB channel adidress I_GI

Via IEC/IEEE bus:

Dim defaultRM As ViSession

Dim status As ViStatus

Dim vi As ViSession

Dim Cmd As String

Dim retCount As ViUInt32

Dim ErrorDescription As String * VI FIND BUFLEN

status = viOpenDefaultRM (defaultRM) 'Open default resource manager
If status <> VI _SUCCESS Then GoTo ErrorExit:

status = viOpen(defaultRM, "GPIB::6::INSTR", O, 'Open connection to instrument
5000, vi) with old address
If status <> VI SUCCESS Then GoTo ErrorExit:

Cmd = "SYST:COMM:GPIB:ADDR 18" 'Set instrument to new address
status = viWrite(vi, Cmd, Len(Cmd), retCount)
If status <> VI _SUCCESS Then GoTo ErrorExit:

status = viClose (vi) 'Close old connection and reopen
with new address
If status <> VI _SUCCESS Then GoTo ErrorExit:

status = viOpen (defaultRM, "GPIB::18::INSTR",
0, 5000, wvi)
If status <> VI _SUCCESS Then GoTo ErrorExit:

Exit Sub

ErrorExit:
viStatusDesc vi, status, ErrorDescription
MsgBox ErrorDescription

Sending the first command starts remote control operation.
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Return to manual operation is possible via the front panel or the IEC/IEEE bus.

Manually:

— Press the +[Q] key combination.

Notes:
Before the transition, command processing must be completed as otherwise transition to remote
control is performed immediately.
The +[Q] key combination can be disabled by the interface message &LLO (see section
"IEC/IEEE-Bus Interface Functions” on page 5.34) in order to prevent unintentional transition. In this
case, transition to manual mode is only possible via the IEC/IEEE bus.

The +[Q] key combination can be enabled again by deactivating the REN line of the IEC/IEEE
bus (see section "IEC/IEEE-Bus Interface Functions” on page 5.34).

Via IEC/IEEE bus:

status = viGpibControlREN (vi, 'Set instrument to manual
VI _GPIB REN ADDRESS GTL) operation
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Remote Control via LAN Interface

For remote control via a network, the PC and the instrument must be connected via the LAN interface to
a common network with TCP/IP network protocol.

Connection of the R&S AFQ to a network and the querying of a computer name is described in
chapter 1, section "Query Computer Name".

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

Setting for Remote Control:
Start — Control Panel — Switch to Classic View — Windows Firewall — Off (not recommended)

' @EI Windows Firewall [

General | Exceptions | Advanced

windows Firewall iz helping to pratect your PC

YWindows Firewall helps pratect pour computer by preventing unauthorized users
from gaining access to your computer through the Intemet or a network,

@ ) On [recommended]

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

Select this when you connect to public networks in less secure
locations, such as airports. ou will not be notified when Windows
Firewall blocks programsz. Selections on the Exceptions tab will be
ignored.

@ (=):0ff [not recommended})

Avoid uging thiz setting. Turming off ‘Windows Firewall may make this
computer rore vulherable to viruses and intruders.

Wihat elze should | know about \Windows Firewall?

OF. l [ Cancel

CAUTION Risk of hostile users or programs!

It is recommend to enable the Windows Firewall again after termination of remote
control via LAN (setting On (recommended)) in order to protect the instrument from an
attack of hostile users or programs via the net.

1401.3084.32 5.7 E-2



Remote Control - Basics R&S AFQ 100 A

Software for instrument control and the VISA program library must be installed on the controller. The
instrument control is via the VXI-11 standard protocol.

Only the IP address or the computer name is required for link setup. The IP address/computer name is
part of the "resource name" used by the programs for identification and control of the instrument. The
resource name has the form:

TCPIP::ipaddr::inst0::INSTR

ipaddr has to be replaced by the IP address or the computer name of the instrument.

For instance, if the instrument has the IP address 192.1.2.3, TCPIP::192.1.2.3::inst0::INSTR is the valid
resource name. Specification of inst0 in the resource name is optional. In this example, also
TCPIP::192.1.2.3::INSTR is therefore a valid resource name.

A resource name with computer name could be TCPIP::RSAFQ100Axxxxxx::INSTR, for instance.
TCPIP designates the network protocol used and INSTR indicates that the VXI-11 protocol is used.

If several instruments are connected to the network, each instrument has its own IP address and
associated resource name. The controller identifies these instruments by means of the resource name.

In the example below, the program 'Measurement & Automation Explorer' from National Instruments is
used for setting up an Ethernet remote-control link. Link setup with this program is easy and first tests
can be performed. The R&S AFQ is preconfigured for networks using DHCP (dynamic host
configuration protocol). If this configuration is used, the computer name must be entered at the position
of the IP address. It is also possible to assign a fixed IP address to the R&S AFQ (see chapter 1,
section "Configuring the R&S AFQ for Network Operation").
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Setting up Control of the R&S AFQ in the 'Measurement & Automation Control'

Program.

— Start the program on the controller

— Open the Create new menu with the right mouse key.

¥ Max

File Edit Mew Tools Help

J

=10l x|

Configuration
EI@ My Syskem

__l.,i Parts (Serial & Parallel)
Softveare

CWI Run-Time
4 Measurement & Aukomation
> NI Spy

W NI-4G8.2 Software
- % NI-PAL Software

-3 NIVISA

/ ] ©

Devices and Interfaces

wWhat is Devices and Interfaces?

The Devices and Interfaces category lists installed and detected DA,
GFIB, IMAQ, 1%, Motion, WISA, and Wl hardware.

If you do not see your devices...

“our device may not be Windows Plug and Play

compatible

Wiew the configuration help file for vour device from the
HelpsHelp Topics menu or the instructions below for additional ;[

4

— Select TCP/IP Resource and open the next page of the Create new menu with the right mouse key.

Create New...

Measurement &

Automation Explorer

™

=8 Devices and Interfaces
3o GPIB-Y Interface
ﬁ Serial Interface

TCP/IP Resaurce

{23 GPIE Interface

<Bau:k| Next>| Firizh I Cancel |/
,

1401.3084.32

5.9

E-2



Remote Control - Basics R&S AFQ 100 A

— Enter the IP address of the R&S AFQ and select VXI-11 Instrument
(the computer name may be entered instead).

Create New...

Measurement &
Automation Explorer

Enter the TCPAIP addres: of your WISA netwark rezource
in the form of s=x. xxx.xee. 5, the name of the computer,
af & computeri@zanme. damain

|12?.u.u.1

Chooze the twpe of TCPAP rezource you'd like to create:
' Raw Socket

Fark Mumnber, I?

& W17 Instumnent

LaN Device Hame ||
Try connecting bo this resource:

<Eack| Nexl>| Firizh | Cancel |/

— Press the Test button

A message indicates whether the link to the R&S AFQ can be set up or not. If a connection cannot
be set up, check whether the controller and the instrument are connected to the network (network
cable) and switched on. Correct spelling of the IP address or the computer name can also be
checked. For further error location, inform the network administrator. In large networks, specification
of additional addresses may be required for link setup, e.g. gateway and subnet mask, which are

known to the network administrator.

MAX E H

& Successfully opened a VIS4 session to "TCPIP:127.0.0.1:INSTR"

MAX E H

& Could not open a %154 seszion to "TCRIP:127.0.0.1: NS TR"
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Press the Next button.

An alias name for the instrument can be entered in the next window. This name must not be
mistaken for the computer name. It is only used for instrument identification within the program and

displayed in the menu as an option in case of an Ethernet link.

Create New...

M t& 2 ¢
. easuremen Q

utomation Explorer

You can specify an aliaz for this device. An aliasz iz a

thiz instrument. You cat uze the aliazes in your code
when calling vi0pen to create a seszion to this device.

Fesource Name:  TCRIP:127.0.01:INSTR

¥ logic:al name fior the device that makes it easier bo identify

Alias: r

<Eack| Ne:-:t>| Fitigh | Cancel |/

Press the Next button and then the Finish button.

The instrument is now registered in the program and can be addressed via the resource or alias

name.

Measurement &

Automation Explorer

MA iz ready to create your device.

Click Finigh to create your device.

Click Back to review device infarmatian in the previous
pages.

Click Cancel to leave thiz wizard without creating wour
device.

<Back| Next>| Firizh | Cancel |/
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Starting the Measurement & Automation program for remote control of the R&S AFQ

Start the program on the controller

In the Configuration window, open Instruments and Interfaces and select R&S AFQ (= Alias)
under VISA Ethernet Devices.

Open the menu by clicking on Open VISA Session with the right mouse key.

=0] x|
File Edit Wiew Took Help
| E'Properties  ¥0pen vish gession
Configuration £ |sM 4 Show/Hde
=] is My System =
=SS Name [value l Desc |
& @ Devices "?pgg:?;; » VISA Resource Name TCPIP::89.1.2.118:INSTR  VISA resource identifier for this device
i+ = P VISA flias AFQ Unigue VIS4 alias to access this device
# - Ports (Serial & Parallel) y S e 3
= & VISA Ethernet Devices Static Device 1 ther & ?s ev?ce .was statica...
Enabled 1 Tells whether this device is enabled
@ @) Software :""’ Host Address 99,1.2.118 Name of the host for this device wh..
= E%" Properti I
Opens a YA mmr:r—l 4

On the viWrite tab under Basic I/0O commands can be sent to the instrument. Instrument responses
are displayed on the viRead tab (for further program operation refer to the online help of the
program).

E TCPIPD::127 0.0.1::instD:-INSTR [Seszsion 0x001ADBEB)

Templatel Basic /0 | Interface |."lDI

viwiiteFromFile | viRieadToFil |
weivhrite | viHeadI viAssertTliggerI viHeadSTBI viEIearI

spstern:emarall ?vn =l
=
Return Count
I~ Asyhc Fl 18
Return Yalue
Ix a

[GEE]
Wite data to a meszage-based bus or device. Execute |
Ld[=IH|
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Return to manual operation is possible either manually with the [Ctri] +[Q] key combination on the
external keyboard or via the LAN interface.

Manually:
— Press the +[Q] key combination.

Notes:
The +[Q] key combination can be disabled by the universal command &LLO (see section "VXI-
11 Interface Messages" on page 5.38) in order to prevent unintentional transition. In this case,
transition to manual mode is possible only via remote control.
The +[Q] key combination can be enabled again by the interface message &NREN (see section
"VXI-11 Interface Messages” on page 5.38).

Via IEC/IEEE bus:

status = viGpibControlREN (vi, ' Set instrument to manual
VI _GPIB REN ADDRESS GTL) operation
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Interface and Device Messages

The messages transferred via the data lines of the IEC/IEEE-bus (see section "Bus Lines" on page
5.33) or via a TCP/IP network can be divided into two groups:

- the Interface messages and
- the Device messages.

Interface Messages

Interface messages are transferred on the data lines of the IEC/IEEE bus, the ATN control line being
active. They are used for communication between controller and instrument and can only be sent by a
computer which has the function of an IEC/IEEE bus controller. Interface commands can be further
subdivided into

- the universal commands

- the addressed commands

Universal commands act on all devices connected to the IEC/IEEE-bus without previous addressing.
Addressed commands only act on devices previously addressed as listeners. The interface messages
relevant to the instrument are listed in section "IEC/IEEE-Bus Interface Functions" on page 5.34.

If an Ethernet connection is present, signaling via a hardware control line is not required. The IEC/IEEE-
bus interface commands are emulated (see "VXI-11 Interface Messages" on page 5.38).
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Device Messages (Commands and Device Responses)

Device messages are transferred on the data lines of the IEC/IEEE-bus, the "ATN" control line not
being active. ASCII character set is used.

If an Ethernet connection is present, signaling via a hardware control line is not required.

The device messages are equal for the different interfaces (IEC/IEEE bus and Ethernet). A distinction is
made according to the direction in which they are sent:

Commands are messages the controller sends to the instrument. They operate the device
(Program functions and request information.
Messages)

The commands are subdivided according to two criteria:

1. According to the effect they have on the instrument:

Setting commands cause instrument settings such as a reset of the
instrument or setting the frequency.

Queries cause data to be provided for output on the
IEC/IEEE bus, e.g. for identification of the device
or polling a parameter value. Queries are formed
by directly appending a question mark to the
header.

2. According to their definition in standard IEEE 488.2 and SCPI:

Common Commands are exactly defined as to their function and notation
in standard IEEE 488.2. They refer to functions
such as management of the standardized status
registers, reset and self test.

Instrument control refer to functions depending on the features of the
commands instrument such as frequency setting. A majority of
these commands has also been standardized by
the SCPI committee Device-specific extensions
following the SCPI rules are permitted by the

standard.
Device are messages the instrument sends to the controller after a query. They can
responses contain measurement results, instrument settings and information on the
(Response instrument status (cf. section "Responses to Queries" on page 5.19).

Messages and
Service Request)

Structure and syntax of the device messages are described in the following section.
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SCPI Command Structure and Syntax

The commands consist of a so-called header and, in most cases, one or more parameters. The header
and parameter are separated by a white space (ASCII code 0 to 9, 11 to 32 decimal, e.g. blank). The
headers may consist of several key words. Queries are formed by directly appending a question mark

to the header.

Note:

The commands used in the following examples are not in every case implemented in the instrument.

Common Commands

Instrument control

Common commands consist of a header preceded by an asterisk "*" and one
or more parameters, if any.
Examples: *RST RESET, resets the device

*ESE 253 EVENT STATUS ENABLE, sets the bits of the event
status enable register

*ESR? EVENT STATUS QUERY, queries the contents of the
event status register.

Hierarchy

commands Device-specific commands are of hierarchical structure. The different levels
are represented by combined headers. Headers of the highest level (root
level) have only one key word. This key word denotes a complete command
system.
Example: SOURce
This key word denotes the command system SOURce.
For commands of lower levels, the complete path has to be specified, starting
on the left with the highest level, the individual key words being separated by
a colon ":".

[cLock | | Ecuaizer | | outpu | wPaiment]

|F’DLa|it~;|

foutpu| [ DiGitall [anatog | [sTaTe |

The tree structure of the command system SOURce.

1401.3084.32
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Multiple key words

Optional key words:

Long and short form:

Parameters:

Numeric suffix:

1401.3084.32

Some key words occur on several levels within one command system. Their
effect depends on the structure of the command, i.e. on the position in the
command header they are inserted in.

Example: SOURce: TRIGger: SOURce EXTernal

This command contains key word SOURCce in the first and third
command level.

SOURce:TRIGger:SEGMent : SOURce EXTernal

This command contains key word SOURCce in the first and
fourth command level.

Some command systems permit certain key words to be optionally inserted
into the header or omitted. These key words are marked by square brackets
in this manual. The full command length must be recognized by the
instrument for reasons of compatibility with the SCPI standard. Some
commands are considerably shortened by omitting optional key words.

Example: [SOURce: ] TRIGger: [EXTernal:]DELay 10
This command sets a trigger delay of 10 seconds.

or TRIGger:DELay 10
This command has the same effect.

Note:
An optional key word must not be omitted if its effect is specified in detail
by a numeric suffix.

The key words feature a long form and a short form. Either the short form or
the long form can be entered, other abbreviations are not permitted.

Example:  TRIGger:DELay 10 = TRIG:DEL 10

Note:
Upper-case and lower-case notation only serves to distinguish the two
forms in the manual, the instrument itself does not distinguish upper-case
and lower-case letters.

Parameters must be separated from the header by a white space. If several
parameters are specified in a command, they are separated by a comma ",".
A few queries permit the parameters MINimum, MAXimum and DEFault to be
entered. For a description of the types of parameter, refer to section

"Parameters" on page 5.20.

Example: SOURce: TRIGger:OUTPut3:DELay 1000
This command sets the delay of Marker 3 to 1000 samples.

If a device features several functions or features of the same kind, e.g.
several inputs, the desired function can be selected by a suffix added to the
command. Entries without suffix are interpreted like entries with the suffix 1.
Optional keywords must be specified if they select a function with the suffix.

Example: SOURce: TRIGger :OUTPut2:DELay 100
This command sets the delay of Marker 2.
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Structure of a Command Line

A command line may consist of one or several commands. It is terminated by an EOI together with the
last data byte.

Several commands in a command line must be separated by a semicolon ";". If the next command
belongs to a different command system, the semicolon is followed by a colon. A colon ":" at the
beginning of a command marks the root node of the command tree.

Example: MMEM:MSIS 'c.\user';:SOURce:WAV:LOAD 'gsm test'
This command line contains two commands. The first command is part of the
MMEMory system and is used to specify the default directory for file
operations. The second command is part of the SOURCce system and loads
the waveform file gsm_test.wv

If the successive commands belong to the same system, having one or several levels in common, the
command line can be abbreviated. To this end, the second command after the semicolon starts with the
level that lies below the common levels. The colon following the semicolon must be omitted in this case.

Example: SOURce :OUTPut:STATe ON; : SOURce:OUTPut:ANALog:TYPE
BALanced

This command line is represented in its full length and contains two
commands separated from each other by the semicolon. Both commands are
part of the SOURce command system, subsystem OUTPut, i.e. they have
two common levels.

When abbreviating the command line, the second command begins with the
level below SOURce:OUTPut. The colon after the semicolon is omitted.

The abbreviated form of the command line reads as follows:

SOURce:0UTPut:STATe ON;ANALog:TYPE BALanced

A new command line always begins with the complete path.

Example: SOURce :OUTPut : STATe ON
SOURce:0OUTPut :ANALog:TYPE BALanced
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Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise. It is formed by adding
a question mark to the associated setting command. According to SCPI, the responses to queries are
partly subject to stricter rules than in standard IEEE 488.2.
1. The requested parameter is transmitted without header.
Example: DIAGnostic:POINt:CATalog?
Answer:"DIAG GND, DIAG P5V,DIAG P3V3,..."
2. Maximum values, minimum values and all further quantities, which are requested via a special text
parameter, are returned as numerical values.
Example: SOURce: TRIGger:0UTPut3:DELay:MAXimum?
Answer: 4000

3. Boolean values are returned as 0 (for OFF) and 1 (for ON).

Example: OUTPut:STATe?
Answer (for ON): 1

4. Text (character data) is returned in a short form
Example: SOURce : OUTPut : ANALog: TYPE?
Answer (for BALanced): BAL
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Parameters

Most commands require a parameter to be specified. The parameters must be separated from the
header by a "white space". Permissible parameters are numerical values, Boolean parameters, text,
character strings and block data. The type of parameter required for the respective command and the
permissible range of values are specified in the command description.

Numerical values

Units

Special numeric
values

MIN/MAX

DEF

UP/DOWN

INF/NINF

NAN

1401.3084.32

Numerical values can be entered in any form, i.e. with sign, decimal point and
exponent. Values exceeding the resolution of the instrument are rounded up
or down. The mantissa may comprise up to 255 characters, the values must
be in the value range —9.9E37 to 9.9E37. The exponent is introduced by an
"E" or "e". Entry of the exponent alone is not allowed.

In the case of physical quantities, the unit can be entered. Permissible unit
prefixes are G (giga), MA (mega), MOHM and MHZ are also permissible), K
(kilo), M (milli), U (micro) and N (nano). If the unit is missing, the basic unit is
used.

Example: SOURce:CLOCk 15 kHz = SOURce:CLOCk 15000

Some settings allow relative values to be stated in percent. According to
SCPI, this unit is represented by the pcT string.

Example: SOURce:OUTPut:DIGital:0FFSet:I 0.05FS
or SOURce:0UTPut:DIGital:0FFSet:I 5PCT

The texts MINimum, MAXimum, DEFault, UP and DOWN are interpreted as
special numerical values.

In the case of a query, the associated numerical value is provided.
Example:

Setting command: SOURce:IMPairment:GAIN: I MAXimum

Query: SOURce: IMPairment :GAIN:I?

Answer: 0

MINimum and MAXimum denote the minimum and maximum value.

DEFault denotes a preset value. This value conforms to the default setting,
as it is called by the *RST command.

UP, DOWN increases or reduces the numerical value by one step. The step
width can be specified via an allocated step command for each parameter
which can be set via UP, DOWN.

INFinity, Negative INFinity (NINF) represent the numerical values
-9.9E37 or 9. 9E37, respectively. INF and NINF are only sent as device
responses.

Not A Number (NAN) represents the value 9.91E37. NAN is only sent as
device response. This value is not defined. Possible causes are division by
zero, subtraction or addition of infinite and the representation of missing
values.
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Boolean Parameters

Text

Strings

Block data

1401.3084.32

Boolean parameters represent two states. The ON state (logically true) is
represented by ON or a numerical value unequal to 0. The OFF state
(logically untrue) is represented by OFF or the numerical value 0. ON or OFF
is returned by a query.

Example:

Setting command: SOURce:EQUalizer:STATe OFF
Query: SOURce:EQUalizer:STATe?
Answer: 0

Text parameters observe the syntax rules for key words, i.e. they can be
entered using a short or long form. Like any parameter, they have to be
separated from the header by a white space. In the case of a query, the short
form of the text is provided.

Example:
Setting command: SOURce:TRIGger:SOURce MANual

Strings must always be entered within quotation marks (' or ).
Example: DIAGnostic:MEASure:POINt? "DIAG P5V"

Block data are a transmission format which is suitable for the transmission of
large amounts of data. A command using a block data parameter with definite
length has the following structure:

Example: MMEMory:DATA test file.wv, #45168XXXXXXXX

Test_file.wv denotes the name of the file to which the data are written. The
comma is followed by the binary data block. The hash symbol # introduces
the data block. The next number indicates how many of the following digits
describe the length of the data block. In the example the 4 following digits
indicate the length to be 5168 bytes. The data bytes follow. During the
transmission of these data bytes all End or other control signs are ignored
until all bytes are transmitted.

The format of the binary files within the block depends on the IEC/IEEE-bus
command.

Use the IEEE-754 format for double precision floating point numbers. Each
number is represented by 8 bytes.

Example: a# = 125.345678E6
b# = 127.876543E6

CALL IBWRT (modulator%, "SOURCE:CORRECTION:CSET:DATA:FREQ
#216" + MKDS (a#) + MKDS (b#))

- #'in the command string introduces the binary block,

- '2"indicates that 2 digits specifying the length will follow next,

- 16' is the length of the binary block (in bytes), here: 2 double precision
floating point number with 8 bytes each.

- The actual binary data follow now. As the function IBWRT requires a text
string, MKD$ is used for the type conversion.

The following ASCII format has the same effect:
CALL IBWRT (modulator%, "SOURCE:CORRECTION:CSET:DATA:FREQ
125.345678E6, 127.876543E6")
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Overview of Syntax Elements

The following survey offers an overview of the syntax elements.

The colon separates the key words of a command. In a command line the separating
semicolon marks the uppermost command level.

The semicolon separates two commands of a command line.

The comma separates several parameters of a command.

The question mark forms a query.

The asterisk marks a common command.

Quotation marks introduce a string and terminate it.

The hash symbol # introduces binary, octal, hexadecimal and block data.

Binary: #810110
Octal: #07612
Hexa: #HF3A7
Block: #21312

A white space (ASCII-Code 0 to 9, 11 to 32 decimal, e.g. blank) separates header and
parameter.
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Instrument Model and Command Processing

The block diagram in the figure below shows how SCPI commands are serviced in the instrument. The
individual components work independently and simultaneously. They communicate with each other by
means of so-called messages.

Input unit with
input buffer

v

Command
recognition

v

Data set

IEC/IEEE bus —
Ethernet

Status reporting
system

vy

Instrument
hardware

v

IEC/IEEE bus < Output unit with
Ethernet output buffer

Figure 5-1 Instrument model in the case of remote control via IEC/IEEE bus or TCP/IP network

Input Unit

The input unit receives commands character by character from the IEC/IEEE bus or via the Ethernet
and collects those in the input buffer. The input unit sends a message to the command recognition as
soon as the input buffer is full or as soon as it receives a delimiter, <PROGRAM MESSAGE
TERMINATOR>, as defined in IEEE 488.2, or the interface message DCL.

If the input buffer is full, the traffic is stopped and the data received up to then is processed.
Subsequently the traffic is continued. If, however, the buffer is not yet full when receiving the delimiter,
the input unit can already receive the next command during command recognition and execution. The
receipt of a DCL clears the input buffer and immediately initiates a message to the command
recognition.
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Command Recognition

The command recognition analyses the data received from the input unit. It proceeds in the order in
which it receives the data. Only a DCL is serviced with priority, a GET (Group Execute Trigger), e.g., is
only executed after the commands received before. Each recognized command is immediately
transmitted to the data set but not executed immediately.

The command recognition detects syntax errors in the commands and transfers them to the status
reporting system. The rest of a command line after a syntax error is analyzed further if possible and
serviced. After the syntax test, the value range of the parameter is checked, if required.

If the command recognition detects a delimiter or a DCL, it also requests the data set to perform the
necessary instrument hardware settings. Subsequently it is immediately prepared to process further
commands. This means that new commands can already be serviced while the hardware is still being
set ("overlapping execution").

Data Base and Instrument Hardware

The expression "instrument hardware" denotes the part of the instrument fulfilling the actual instrument
function - signal generation etc. The controller is not included. The term "database" denotes a database
that manages all the parameters and associated settings required for setting the instrument hardware.

Setting commands lead to an alteration in the data set. The data set management enters the new
values (e.g. frequency) into the data set, however, only passes them on to the hardware when
requested by the command recognition. As this is only ever affected at the end of a command line, the
order of the setting commands in the command line is not relevant.

The data are only checked for their compatibility among each other and with the instrument hardware
immediately before they are transmitted to the instrument hardware. If the detection is made that
execution is not possible, an "execution error" is signaled to the status reporting system. All alterations
of the data set are canceled, the instrument hardware is not reset. Due to the delayed checking and
hardware setting, however, impermissible instrument states can be set for a short period of time within
one command line without this leading to an error message. At the end of the command line, however,
a permissible instrument state must have been reached again.

Status Reporting System

The status reporting system collects information on the instrument state and makes it available to the
output unit on request. The exact structure and function are described in section "Status Reporting
System" on page 5.25.

Output Unit

The output unit collects the information requested by the controller, which it receives from the data set
management. It processes it according to the SCPI rules and makes it available in the output buffer.

If the instrument is addressed as a talker without the output buffer containing data or awaiting data from
the data set management, the output unit sends the error message "Query UNTERMINATED" to the
status reporting system. No data are sent on the IEC/IEEE bus or via the Ethernet , the controller waits
until it has reached its time limit. This behavior is specified by SCPI.
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Command Sequence and Command Synchronization

What was said above makes clear that overlapping execution is possible in principle for all commands.
Equally, setting commands within one command line are not absolutely serviced in the order in which
they have been received.

In order to make sure that commands are actually carried out in a certain order, each command must
be sent in a separate command line.

In order to prevent an overlapping execution of commands, one of commands *OPC, *OPC? or *WAI
must be used. All three commands cause a certain action only to be carried out after the hardware has
been set and has settled. By suitable programming, the controller can be forced to wait for the
respective action to occur (see table).

Table 5-1  Synchronization with *OPC, *OPC? and *WAI

Command Action Programming the controller
*OPC Sets the Operation Complete bit in the ESR after all - Setting bit 0 in the ESE
previous commands have been executed. - Setting bit 5 in the SRE
- Waiting for service request (SRQ)
*OPC? Stops command processing until 1 is returned. This Sending *OPC? directly after the command whose
is only the case after the Operation Complete bit has | processing should be terminated before other
been set in the ESR. This bit indicates that the commands can be executed.

previous setting has been completed.

*WAI Stops further command processing until all Sending *WAI directly after the command whose
commands sent before *WAI have been executed. processing should be terminated before other
commands are executed.

Status Reporting System

The status reporting system (cf. Figure 5-2) stores all information on errors which have occurred. This
information is stored in the error queue. The error queue can be queried via IEC/IEEE bus or via the
Ethernet.

The information is of a hierarchical structure. The register status byte (STB) defined in IEEE 488.2 and
its associated mask register service request enable (SRE) form the uppermost level. The STB receives
its information from the standard event status register (ESR) which is also defined in IEEE 488.2 with
the associated mask register standard event status enable (ESE).

The IST flag ("Individual STatus") and the parallel poll enable register (PPE) allocated to it are also part
of the status reporting system. The IST flag, like the SRQ, combines the entire instrument status in a
single bit. The PPE fulfills an analog function for the IST flag as the SRE for the service request.

The output buffer contains the messages the instrument returns to the controller. It is not part of the
status reporting system but determines the value of the MAV bit in the STB.
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Overview of the Status Register

The following figure shows the status registers used in the R&S AFQ.

7
[]-&-[7 | Power on
-&-| 6 |User Request
< SRQ -&-| 5 |Command Error
é -&-| 4 | Execution Error
-&-| 3 | Device Dependent Error
] N -&-| 2 |Query Error
L RQS/MS -&-| 1 Requelst Control
-&- LESB | | -&-1.0 | Operation Complete
-&- L MAV- ESE ESR
-&-
SRE STB
Error Queue Output Buffer
-&-
& —
& —
8. —
& =logical AND
e | ® - acaor
i
o
ISTflag

(response to parallel poll)

Figure 5-2 Overview of status registers
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Status Byte (STB) and Service Request Enable Register (SRE)

The STB is already defined in IEEE 488.2. It provides a rough overview of the instrument status by
collecting the pieces of information of the lower registers. It assumes the highest level within the SCPI
hierarchy. A special feature is that bit 6 acts as the sum bit of the remaining bits of the status byte.

The STATUS BYTE is read out using the command "*STB?" or a serial poll.

The STB is linked to the SRE. The latter corresponds to the ENABIle part of the SCPI registers in its
function. Each bit of the STB is assigned a bit in the SRE. Bit 6 of the SRE is ignored. If a bit is set in
the SRE and the associated bit in the STB changes from 0 to 1, a Service Request (SRQ) is generated
on the IEC/IEEE bus or via the Ethernet, which triggers an interrupt in the controller if this is
appropriately configured and can be further processed there.

The SRE can be set using command "*SRE" and read using "™*SRE?".

Table 5-2 Meaning of the bits used in the status byte

Bit no. Meaning
0.1 Not used
2 Error Queue not empty

The bit is set when an entry is made in the error queue.

If this bit is enabled by the SRE, each entry of the error queue generates a Service Request. Thus an error can
be recognized and specified in greater detail by polling the error queue. The poll provides an informative error
message. This procedure is to be recommended since it considerably reduces the problems involved with
Remote control.

3 Not used

4 MAV bit (Message available)

The bit is set if a message is available in the output buffer which can be read.
This bit can be used to enable data to be automatically read from the instrument to the controller.

5 ESB bit

Sum bit of the event status register. It is set if one of the bits in the event status registers is set and enabled in
the event status enable register.

Setting of this bit indicates a serious error which can be specified in greater detail by polling the event status
register.

6 MSS bit (Master-Status-Summary-Bit)

The bit is set if the instrument triggers a service request. This is the case if one of the other bits of this register is
set together with its mask bit in the service request enable register SRE.

7 Not used
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IST-Flag and Parallel Poll Enable Register (PPE)

By analogy with the SRQ, the IST flag combines the entire status information in a single bit. It can be
queried by means of a parallel poll (cf. section "Parallel Poll" on page 5.30) or using the command

"*IST?".

The parallel poll enable register (PPE) determines which bits of the STB contribute to the IST flag. The
bits of the STB are ANDed with the corresponding bits of the PPE, with bit 6 being used as well in
contrast to the SRE. The IST flag results from the ORing of all results. The PPE can be set using
commands "*PRE" and read using command "*PRE ?".

Event Status Register (ESR) and Event Status Enable Register (ESE)

The ESR is defined in IEEE 488.2. The event status register can be read out using command "*ESR?".
The ESE is the associated ENABIe part. It can be set using the command "*ESE" and read using the
command "*ESE?".

Table 5-3 Meaning of the bits used in the event status register

Bit No. Meaning

0 Operation Complete
This bit is set on receipt of the command *OPC exactly when all previous commands have been executed.

1 not used

2 Query Error
This bit is set if either the controller wants to read data from the instrument without having sent a query, or if it
does not fetch requested data and sends new instructions to the instrument instead. The cause is often a query
which is faulty and hence cannot be executed.

3 Device-dependent Error
This bit is set if a device-dependent error occurs. An error message with a number between -300 and -399 or a
positive error number, which denotes the error in greater detail, is entered into the error queue.

4 Execution Error
This bit is set if a received command is syntactically correct but cannot be performed for other reasons. An error
message with a number between -200 and -300, which denotes the error in greater detail, is entered into the
error queue.

5 Command Error
This bit is set if a command which is undefined or syntactically incorrect is received. An error message with a
number between -100 and -200, which denotes the error in greater detail, is entered into the error queue.

6 User Request
This bit is set when the instrument is switched over to manual control.

7 Power On (supply voltage on)

This bit is set on switching on the instrument.
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Application of the Status Reporting System

In order to effectively use the status reporting system, the information contained there must be
transmitted to the controller and further processed. There are several methods, which are outlined in
the following.

Service Request

Under certain circumstances, the instrument can send a service request (SRQ) to the controller. Usually
this service request initiates an interrupt at the controller, to which the control program can react
appropriately. As evident from section "Overview of the Status Register" on page 5.26, an SRQ is
always initiated if one or several of bits 2, 4, or 5 of the status byte are set and enabled in the SRE.
Each of these bits combines the information of a further register, the error queue or the output buffer. In
order to use the possibilities of the service request effectively, all bits should be set to "1" in the enable
registers SRE and ESE.

Example:
Use command "+*OPC" to generate an SRQ

CALL IBWRT (modulator%, "*ESE 1") set bit 0 of ESE (Operation Complete)
CALL IBWRT (modulator%, "*SRE 32") set bit 5 of SRE (ESB)

After its settings have been completed, the instrument generates an SRQ.

The SRQ is the only possibility for the instrument to become active on its own. Each controller program
should set the instrument such that a service request is initiated in the case of malfunction. The
program should react appropriately to the service request.

Serial Poll

In a serial poll, just as upon the command "*sTB", the status byte of an instrument is queried. However,
the query is made via interface messages and is thus clearly faster. The serial-poll method has already
been defined in IEEE 488.1 and used to be the only standard possibility for different instruments to poll
the status byte. The method also works for instruments which do not adhere to SCPI or IEEE 488.2.

The Visual Basic command for executing a serial poll is "IBRSP () ". The serial poll is mainly used to

obtain a fast overview of the state of several instruments connected to the IEC/IEEE bus or via the
Ethernet.
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Parallel Poll

In a parallel poll, the controller uses a single command to request up to eight instruments to transmit
one bit of information each on the data lines, i.e., to set the data line allocated to each instrument to a
logical "0" or "1". In addition to the SRE register, which determines the conditions under which an SRQ
is generated, there is a parallel poll enable register (PPE). This register is ANDed with the STB bit by
bit, considering bit 6 as well. The results are ORed, the result is possibly inverted and then sent as a
response to the parallel poll of the controller. The result can also be queried without parallel poll by
means of the command "*1sT?".

The instrument first has to be set for the parallel poll using the Visual Basic command "IBPPC () ". This
command allocates a data line to the instrument and determines whether the response is to be inverted.
The parallel poll itself is executed using "IBRPP () ".

The parallel poll method is mainly used to find out quickly which one of the instruments connected to
the IEC/IEEE bus has sent a service request. To this effect, SRE and PPE must be set to the same
value.

Query by Means of Commands

Each part of any status register can be read by means of queries. The individual commands are listed
in the description of the STATus Subsystem. The returned value is always a number that represents the
bit pattern of the register queried. This number is evaluated by the controller program.

Queries are usually used after an SRQ in order to obtain more detailed information on the cause of the
SRQ.

Error Queue Query

Each error state in the instrument leads to an entry in the error queue. The entries of the error queue
are detailed plain-text error messages that can be looked at in the ERROR menu via manual control or
queried via the IEC/IEEE bus or via the Ethernet using command "SySTem:ERRor?". Each call of
"SYSTem:ERRor?" provides one entry from the error queue. If no error messages are stored there any
more, the instrument responds with 0, "No error".

The error queue should be queried after every SRQ in the controller program as the entries describe
the cause of an error more precisely than the status registers. Especially in the test phase of a
controller program the error queue should be queried regularly since faulty commands from the
controller to the instrument are recorded there as well.
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Reset Values of the Status Reporting Systems

Commands *rST, *DCL and SYsTem: PRESet and switching on the supply voltage also affect the status
reporting system. None of the commands, except for *RST and SYSTem: PRESet influences the
functional instrument settings. In particular, DCL does not change the instrument settings.

Table 5-4  Resetting the Status Reporting System

Switching on

Event
supply voltage DCL,SDC
On. . (Device Clear, *RST or STATus:PRESet *CLS
PowerCCI):aftatus Selected Device | SYSTem:PRESet
Clear)
Effect 0 1
Clear STB,ESR - yes - - - yes
Clear SRE,ESE - yes - - - -
Clear PPE - yes - - - -
Clear error-queue yes yes - - - yes
Clear output buffer yes yes yes 1) 1) 1)
Clear command yes yes yes - - -
processing and input
buffer

1) Every command being the first in a command line, i.e. immediately following a <PROGRAM MESSAGE TERMINATOR>

clears the output buffer
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Remote Control Hardware Interfaces

The following section describes the remote-control interfaces of the modulation generator.
Further interfaces are described in chapter 1, sections "Legend for Front Panel View" and "Legend for
Rear Panel View". For specifications refer to the data sheet.

IEC/IEEE Bus Interface

The standard instrument is equipped with an IEC/IEEE bus connector. An IEEE 488 interface connector
is located on the rear panel. An external controller for remote control of the instrument can be
connected via the IEEE 488 interface connector using a shielded cable.

Interface Characteristics

— 8-bit parallel data transfer

— bi-directional data transfer

— three-line handshake

— high data transfer rate

— up to 15 instruments can be connected

— maximal length of the interconnecting cables 15 m (single connection, 2 m)
— wired-OR connection if several instruments are connected in parallel.

ATN IFC NRFD EOI D2 DO

GND |SRQ |NDAC | DAV I:B/y

GND(24) [ GND(22) | GND(20)| GND(18)] D7 | D5

GND(23) GND(21) GND(19) REN D6 D4

Figure 5-3 Pin assignment of IEC/IEEE-Bus interface
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Bus Lines

1. Data bus with 8 lines DO to D7.
The transmission is bit-parallel and byte-serial in the ASCII/ISO code. DO is the least significant bit,

D7 the most significant bit.

2. Control bus with 5 lines

IFC
(Interface Clear)

ATN
(Attention)

SRQ
(Service Request)

REN
(Remote Enable)

EOI
(End or Identify)

3. Handshake bus with three

DAV
(Data Valid)

NRFD
(Not Ready For Data)

NDAC
(Not Data Accepted)

1401.3084.32

active LOW resets the interfaces of the instruments connected to the
default setting.

active LOW signals the transmission of interface messages.
inactive HIGH signals the transmission of device messages.

active LOW enables the connected device to send a service request to
the controller.

active LOW permits switchover to remote control.

has two functions in connection with ATN:

ATN = HIGH
active LOW marks the end of data transmission.
ATN = LOW

active LOW triggers a parallel poll.

lines
active LOW signals a valid data byte on the data bus.
active LOW signals that one of the connected devices is not ready for

data transfer.

active LOW signals that the instrument connected is accepting the
data on the data bus.
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IEC/IEEE-Bus Interface Functions

Instruments which can be remote controlled via the IEC/IEEE bus can be equipped with different
interface functions. The following table lists the interface functions appropriate for the instrument.

Table 5-5 |EC/IEEE Bus Interface functions

Control character

Interface function

SH1 Handshake source function (source handshake), full capability

AH1 Handshake sink function (acceptor handshake), full capability

L4 Listener function, full capability, unaddressed if MTA.

T6 Talker function, full capability, ability to respond to serial poll, unaddressed if MLA
SR1 Service request function (Service Request), full capability

PP1 Parallel poll function, full capability

RL1 Remote/Local switch over function, full capability

DC1 Reset function (Device Clear), full capability

DT1 Trigger function (Device Trigger), full capability

Co No controller function

1401.3084.32
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IEC/IEEE Bus Messages

Interface messages are transferred on the data lines of the IEC/IEEE bus when the "ATN" control line is
active (LOW). They are used for communication between controller and instruments and can only be

sent by the controller which currently has control of the IEC/IEEE bus.

Universal Commands

The universal commands are encoded 10 - 1F hex. They affect all instruments connected to the bus

without addressing.

Table 5-6 Universal Commands
Command Visual Basic command Effect on the instrument
DCL IBCMD (controller%, CHR$(20)) | Aborts the processing of the commands just

(Device Clear)

received and sets the command processing
software to a defined initial state. Does not change
the instrument settings...

IFC
(Interface Clear)

IBSIC (controller%)

Resets the interfaces to the default setting.

LLO
(Local Lockout)

IBCMD (controller%, CHR$(17))

Locks switchover from remote control to manual
control by means of the front panel keys

SPE
(Serial Poll Enable)

IBCMD (controller%, CHR$(24))

Ready for serial poll.

SPD
(Serial Poll Disable)

IBCMD (controller%, CHR$(25))

End of serial poll.

PPU
(Parallel Poll Unconfigure)

IBCMD (controller%, CHR$(21))

End of the parallel-poll state.

Addressed Commands

The addressed commands are encoded 00 - OF hex. They are only effective for instruments addressed

as listeners.
Table 5-7 Addressed Commands
Command VISUAL BASIC Command Effect on the instrument
SDC IBCLR (device%) Aborts the processing of the commands just

(Selected Device Clear)

received and sets the command processing
software to a defined initial state. Does not change
the instrument setting.

GET
(Group Execute Trigger)

IBTRG (device%)

Triggers a previously active device function (e.g. a
sweep). The effect of the command is the same as
with that of a pulse at the external trigger signal
input.

(Parallel Poll Configure)

GTL IBLOC (device%) Transition to the "Local" state (manual control).
(Go to Local)
PPC IBPPC (device%, data%) Configures instrument for parallel poll. Additionally,

the VISUAL BASIC command executes PPE/PPD.
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LAN Connector

The unit is equipped with an LAN interface as standard. The LAN connector is at the rear of the
instrument. Provided the appropriate rights have been assigned by the network administrator, files can
be transmitted via the network, and network resources, e.g. network folders, can be used. The
instrument can also be remote-controlled and manually operated in the network. It is connected by
means of a commercial RJ45 cable.

The network card functions with 10/100/1000Mbps Ethernet IEEE 802.3u. The TCP/IP network protocol
and the associated network services are preconfigured. TCP/IP ensures connection-oriented
communication, where the order of the exchanged messages is adhered to and interrupted links are
identified. With this protocol, messages cannot be lost.

Connection of the R&S AFQ is described in chapter 1, section "Connecting the R&S AFQ to a Network
(LAN)", remote control via Ethernet in section "Remote Control via LAN Interface" on page 5.7. The
architecture of a LAN remote-control connection is described in detail in the following.

Remote control of an instrument via a network is based on standardized protocols which follow the OSI
reference model (see Fig. below).

Application SCPI SCPI [3]
Presentation XDR (VXI-11) RFC 1014 [1,2]
Session ONC-RPC RFC 1057
Transport TCP / UDP RFC 793
Network IP RFC 791
Data Link Ethernet/802.3 8802-3
Physical 802.3/10BASE-T 8802-3
Fig. 5-4 Example for LAN remote control based on the OSI reference model

Based on TCP/UDP, messages between the controller and the instrument are exchanged via open
network computing (ONC) - remote procedure calls (RPC). With XDR, legal RPC messages are known
as VXI-11 standard. Based on this standard, messages are exchanged between the controller and the
instrument. The messages are identical with SCPI commands. They can be organized in four groups:
program messages (control command to the instrument), response messages (values returned by the
instrument), service request (spontaneous queries of the instrument) and low-level control messages
(interface messages).
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A VXI-11 link between a controller and an instrument uses three channels: a core, abort and interrupt
channel. Instrument control is mainly performed on the core channel (program, response and low-level
control messages). The abort channel is used for immediate abort of the core channel; the interrupt
channel transmits spontaneous service requests of the instrument. Link setup itself is very complex. For
more details refer to the VXI-11 specification ("TCP/IP Instrument Protocol Specification VXI-11,
Revision 1.0 VMEbus Extensions for Instrumentation, VXlbus", and "TCP/IP-IEEE 488.2 Instrument
Interface Specification VXI-11.3, Draft 0.3 VMEbus Extensions for Instrumentation, VXIbus").

Core channel
(program, response,
control messages )

Instrument +«——%-----------oooooooioiiiooonoos Controller
Abort channel

(abort)

Interrupt channel
(Service request)

Fig. 5-5 VXI-11 channels between instrument and controller

The number of controllers that can address an instrument is practically unlimited in the network. In the
instrument, the individual controllers are clearly distinguished. This distinction continues up to the
application level in the controller, i.e. two applications on a PC are identified by the instrument as two
different controllers.

Controller

Controller

Y

Instrument <

Controller

Fig. 5-6 Remote control via LAN from several controllers

The controllers can lock and unlock the instrument for exclusive access. This regulates access to the
instrument of several controllers.
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In the 'Measurement & Automation Control’ program, this setting is made on the Template tab.

¥ TCPIPO::127.0.0.1::instD::INSTR [Session 0x001B36ED)

Template | Basic 1/0 | Interface 10

viEnaI:uIeEventl_ viDisabIeEventI viDiscardEvents[ x-'l"-.-k-"aitDnEventl
viGet.-’-‘-.ttriI:uutel viSeLﬁ.ttributel wiLack | viLlnIu:u:kl viEventHandIerl

Sigarns ssrniaret bogeer
Hapasisd by

Actual doceszs Key

Timeout
=1

Lock Type

& Encluzive

£ Shared

[FET
a8 Acquire a lock on the resounce.
P =TH|

Fieturn 4 alue

f 0

Erecute

VXI-11 Interface Messages

On the Ethernet link, the interface messages are called low-level control messages. These messages

can be used to emulate interface messages of the IEC/IEEE bus.Table 5-8 VXI-11 Interface
Messages

Command Effect on the instrument

&ABO (Abort) Aborts the processing of the commands just received.

&DCL (Device Clear) Aborts the processing of the commands just received and sets the command
processing software to a defined initial state. Does not change the instrument
setting.

&GTL (Go to Local) Transition to the "Local" state (manual control)

&GTR (Go to Remote) Transition to the "Remote" state (remote control)

&GET (Group Execute Trigger) Triggers a previously active device function (e.g. a sweep). The effect of the
command is the same as with that of a pulse at the external trigger signal
input.

&LLO (Local Lockout) Disables switchover from remote control to manual control by means of the
front panel keys

&POL (Serial Poll) Starts a serial poll

&NREN (Not Remote Enable) Enables switchover from remote control to manual control by means of the

front panel keys
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6 Remote Control Commands

Introduction - Remote Control Commands

The following sections contain the remote-control commands for the general settings which are grouped
in the Setup menu for manual control. All of the commands which are relevant only to remote control,
such as the commands of the STATus and SYSTem subsystem and the common commands, are also
described here.

Common Commands

Introduction - Common Commands

The common commands are taken from the standard IEEE 488.2 (IEC 625.2). Identical commands
have an identical effect in different instruments. The headers of these commands consist of an asterisk
"*" followed by three letters. Many common commands affect the status reporting system, which is
described in detail in chapter 5 "Remote Control - Basics".

Command Parameters Default unit Remark
*CLS Clear status; No query
*ESE 0...255 Event status enable
*ESR? 0...255 Standard event status query; Query only
*IDN? Identification query; Query only
*IST? 0...255 Individual status query; Query only
*OPC Operation complete
*OPT? Option identification query; Query only
*PRE 0...255 Parallel poll register enable
*PSC 01 Power on status clear
*RCL 1...10 Recall
*RST Reset; No query
*SAV 1..10 Save
*SRE 0...255 Service request enable
*STB? Status byte query; Query only
*TRG Trigger; No query
*TST? Self test query; Query only
*WAI Wait to continue; No query
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*CLS

CLEAR STATUS sets the status byte (STB), the standard event register (ESR), and the EVENTt part
of the QUEStionable and OPERation register to zero. The command does not change the enable
and transition parts of the registers. It deletes the output buffer.

*ESE 0...255

EVENT STATUS ENABLE sets the event status enable register to the specified value. The *ESE?
query command returns the content of the event status enable register in decimal form.

*ESR?

STANDARD EVENT STATUS QUERY returns the content of the event status register in decimal
form (0...255) and then sets the register to zero.

*IDN?

IDENTIFICATION QUERY queries the instrument identification. The instrument type, serial number
and firmware version are returned. Example:

Rohde&Schwarz, AFQ 100 A, 1141.2005k02/000000,1.45.0.3-01.06.05 (Release)

*IST?

INDIVIDUAL STATUS QUERY returns the content of the IST flag in decimal form (0 | 1). The IST
flag is the status bit which is sent during a parallel poll.

*OPC

OPERATION COMPLETE sets bit 0 in the event status register when all previous commands have
been processed. This bit can be used to trigger a service request.

*OPC?

OPERATION COMPLETE QUERY returns a 1 when all previous commands have been processed.
It is important to ensure that the timeout set at the IEC/IEEE bus is long enough.

*OPT?

OPTION IDENTIFICATION QUERY queries the options configured in the instrument and returns a
list of the installed options. The options are separated by commas.

*PRE O ... 255

PARALLEL POLL REGISTER ENABLE sets the parallel poll enable register to the specified value.
The *PRE? query command returns the content of the parallel poll enable register in decimal form.
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*PSC 0 | 1

POWER ON STATUS CLEAR determines whether the content of the ENABIe registers are retained
or reset at power on.

Parameters: 0 The content of the status registers is retained at power on. If the status
registers ESE and SRE are configured accordingly, this may cause a service
request to be triggered at power on.

1 The content of the status registers is reset at power on.

The query *PSC? retrieves the contents of the Power-on-Status-Clear flag. The answer is either 0
or1.

*RCL 0...10

RECALL calls up the instrument status which was stored under the specified number using the
*SAV command or using the MMEMory : STORe : STATe command. "0" corresponds to the power-on
state, unless a new instrument setting was stored under this number in the meantime using the
MMEMory : STORe : STATe command. This command can also be used to call up the 3 intermediate
instrument states which are stored with *sSav.

*RST

RESET resets the instrument to a defined default state. .

*SAV

SAVE stores the current device state under the specified number (see also *RCL). The command is
used to store the 3 intermediate instrument states and to store the current instrument state internally
when the instrument is switched off. This state is then restored at power on.

*SRE 0 ... 255

SERVICE REQUEST ENABLE sets the service request enable register to the specified value. Bit 6
(MSS enable bit) remains 0. This command determines the conditions under which a service request
is triggered. The *SRE? query command reads out the content of the service request enable register
in decimal form. Bit 6 is always 0.

*STB?
READ STATUS BYTE QUERY reads out the content of the status byte in decimal form.

*TRG

TRIGGER triggers all actions which are waiting for a trigger event. Specific trigger events can be
triggered by means of the "TRIGger" command system (sweep and lists) or the SOURce
subsystems (baseband).

*TST?
SELF TEST QUERY triggers all self tests of the instrument and outputs an error code in decimal
form (see Service Manual supplied with the instrument).

*WAI

WAIT-to-CONTINUE does not allow subsequent commands to be processed until all previous
commands have been executed and all signals are in their transient condition.
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AFQ Commands - Signal Generation

Baseband Block - Arbitrary Waveform Generator (ARB)

Command Parameter Default Note
unit

[SOURce:]CREStfactor? Query only
[SOURCce:]PRESet No query
SOURce:STATe ON | OFF
[SOURce:]WAVeform:CATalog:LENGth? Query only
[SOURce:]WAVeform:CATalog? Query only
[SOURce:]WAVeform:DATA <file_name>[,<block>]
[SOURCce:]WAVeform:DELete <file_name> No query
[SOURce:]JWAVeform:POINts? Query only
[SOURce:]WAVeform:PURGe
[SOURCce:]WAVeform:SELect <file_name>
[SOURce:]WAVeform: TAG? ‘comment’ | 'copyright’ Query only

| 'date’ | 'lacpfilter’ |

'marker name' |

'‘poweroffset’

[SOURce:]CREStfactor?

This command queries the crest factor of the generated signal. The crest factor of a waveform is
equal to the peak amplitude divided by the root mean square value. The program calculates the
power ratio, not the voltage ratio. Hence, the crest factor of a sine function amounts to 2 instead of
sqrt(2), equal to 3.01 dB.

The command is a query command and therefore has no *RST value.
Example: CRES?
'queries the crest factor of the generated signal.

Response: "3.01"
'the crest factor amounts to 3.01 dB.

*RST value Resolution Options SCPI

_ Device-specific

[SOURce:]PRESet

The command sets all ARB generator parameters to their default values. The default settings are
listed in chapter 4, section "Default instrument settings".
This command triggers an event and therefore has no *RST value and no query form.

Example: PRES
'resets the ARB generator to default values.

*RST value | Options Dependency SCPI

- Device-specific
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SOURce:STATe ON | OFF

The command switches the ARB generator on. STAT ON is only possible after the selection of a
waveform. The selected waveform is output straight away or after the first trigger event, depending
on the trigger settings.
Example: SOUR:TRIG:SOUR AUTO
"The segment trigger event will be executed internally by the firmware. The
Signal output starts immediately when the ARB modulation is enabled, trigger
events are ignored.

WAV:SEL 'FG 32Seg'
'loads waveform file 'FG_32Seg.wv' from the default directory.

SOUR:STAT ON

'switches on the ARB generator. The selected waveform is output straight
away.

*RST value [ Resolution | Options Dependency SCPI

OFF - Device-specific

[SOURce:]JWAVeform:CATalog:LENGth?

This command reads out the number of files in the default directory for waveform files. Only files with
the file extension *.wv will be counted.
The command is a query command and therefore has no *RST value.
Example: WAV :CAT :LENG?
'reads out the number of files in the default waveform directory.

Response: "1"
'there is 1 file in the default waveform directory.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]JWAVeform:CATalog?

This command reads out the files in the default directory. The default directory is set using command
MMEM: CDIRectory. When the names of the waveform files are returned they are separated by
commas. Only files with the file extension *.wv will be listed.

The command is a query command and therefore has no *RST value.
Example: MMEM:CDIR 'D:\user\waveform'
'sets the default directory to D:\user\waveform.

WAV :CAT?
'reads out all the files in the default directory.

Response: "sinl, wave"
'the directory D:\user\waveform contains the waveform files 'sinl.wv' and
'wave.wv'.

*RST value Resolution Options SCPI

- - Device-specific
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[SOURce:]JWAVeform:DATA <waveform filename>,<binary data block>

This command writes the block data <binary data block> to the file identified by <waveform
filename>. The IEC bus delimiter should be set to EOl when this is done, in order to ensure trouble-
free data transmission.

The associated query command transmits the specified file from the instrument to the control
computer via the IEC bus . Please note that the buffer on the control computer must be big enough
to accept the file. The setting for the IEC bus delimiter is of no significance.

Using this command, waveforms can be read out directly from or sent directly to the instrument.

WAV:DATA File, block data (without query)
or
WAV:DATA? File,Tag (query only)

To test the query command a dummy file is required which the instrument will generate.

Only the file name has to be entered, the file extension may be omitted. Waveform data is stored
only in files with the specific file extensions *.wv. If this file extension is missing, the instrument will
append it.

This command triggers an event and therefore has no *RST value and no query form.

Example: WAV:DATA 'TEST1.WV',#3767<binary data block>
'writes the block data to file 'test1.wv'.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]JWAVeform:DELete <waveform filename>

The command deletes the specified waveform file. If the file is not on the default path, the path must
be specified at the same time. The file extension may be omitted. Only files with the file extension
*.wv will be deleted.

This command triggers an event and therefore has no *RST value and no query form.

Example: WAV:DEL 'c:\user\wavel.wv'
'deletes waveform file 'wave1.wv' from the c:\user directory.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]JWAVeform:POINts? <waveform filename>

The command queries the number of samples in the waveform file selected using command
WAV : SEL. Only the file name has to be entered. Only files with the file extension *.wv will be read
out.

The command is a query command and therefore has no *RST value.
Example: WAV : POINt?
'queries the number of I/Q values pairs in the waveform file.

Response: "401"
'the waveform file contains 401 1/Q value pairs.

*RST value Resolution Options SCPI

- - Device-specific
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SOURce:WAVeform:PURGe?
SOURce:WAVeform:PURGe <KEY>

The command is used to delete all waveform files from local hard disk, which is split into two
partitions C:\ and D:\. To delete all waveform files on hard disk, two steps are necessary. The
instrument generates a pseudo random number which is the key necessary for deleting the *.wv
files.
Example: WAV : PURG?

'queries the key necessary for deleting the *.wv files.

Response: <key>

WAV :PURG <KEY>
'deletes all *.wv files from hard disk.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]JWAVeform:SELect <waveform filename>

The command selects the waveform file. If the file is not on the default path, the path must be
specified at the same time. If no file of the specified name exists, it is created. The file extension
may be omitted. Only files with the file extension *.wv will be created or loaded.

This command triggers an event and therefore has no *RST value and no query form.

Example: WAV:SEL 'c:\user\wavel.wv'
'selects waveform file 'wave1.wv' from the c:\user directory and loads it.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]JWAVeform:TAG? <tag name>

The command queries the content of the specified tag of the selected Waveform file (see following
section "Baseband Block - ARB Waveform and List Format").

The command is a query command and therefore has no *RST value.

Example: WAV:TAG? 'comment'
'queries the content of the 'comment' tag.

Response: "Sine wave for test purposes"

*RST value Resolution Options SCPI

- - Device-specific
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Baseband Block - ARB Waveform and List Format

ARB Waveform and List Format - Introduction

The instrument loads waveform files and multisegment waveforms generated by:

e R&S WinlQSIM

. Matlab

e R&S vector signal generators, such as SMU

The instrument uses a tag-oriented format for externally or internally generated waveforms. The data

can be transmitted via the IEC bus from an external computer to the instrument and vice versa. For
these purposes the file is transmitted as a binary data block, using GPIB command SOUR : WAV : DATA.

Note:
A waveform version number is not necessary due to the flexible, tag-based form.

Tags are self-contained information units. Their general format is:
{Name: Data} or {Name-Length: Data}
The colon separates the name part and the data part. The colon can be followed by a space for the
sake of legibility.
The Name identifies the tag. It is always expressed in capital letters.
The Data is tag-specific, and in most cases it is in ASCII plain text.

The Length specifies the number of bytes in a WAVEFORM tag (from "' to "}, ASCII integer)'

Each waveform file must begin with the TYPE tag. The sequence of the remaining tags is arbitrary. For
each tag an indication shows whether it must be included in the file concerned (mandatory) or may be
included (optional).

Unknown tags are not analyzed by the Instrument. On the other hand they are left unchanged, are
saved without an error message and can be read back again.

Waveforms generated for AMIQ can also be loaded on the Instrument, where they are converted
internally into an instrument waveform.

The following sections first describe the mandatory TYPE tag which identifies the file and is always
located at the start of the file. The rest of the tags used in the instrument are then described in
alphabetical order.
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{TYPE: magic, XxXxxxxxx} (mandatory, must be the first tag in the file)
The TYPE tag identifies the file as a valid instrument file. It must be present and must be the first in
the waveform. If a file of the same name already exists on the target medium, it is overwritten.
magic 'magic' designates the file type and has the following values:

AFQ-WV
The file contains a valid waveform.

XXXXXXXX: "xxxxxxxx' is an ASCII-coded checksum of the data part of the WAVEFORM tag
in the file.

The checksum for waveforms is used for detecting transmission errors. If the
TYPE tag contains 0 or a non-numeric value for the checksum, it is ignored.

It is calculated in accordance with the following algorithm, where 'start' is a
pointer to the first byte after the '#' character in the WAVEFORM tag and 'length'’
is the number of bytes between 'start' and the closing curly bracket (excluding the
latter; 'length' must be divisible by 4 without a remainder):

UINT32 checksum(void *start, UINT32 length)
UINT32 i, result = OXA50F74FF;

for(i=0; i < length/4; i++)
result = result » ((UINT32 *)start)]i];

return(result);

}

Example: {TYPE: AFQO-WV,106656}

GPIB query: "WAV:TAG? 'TYPE'"
'queries the content of the ' TYPE' tag.

Response: " 'AFQ-WV,106656""
'this is a valid waveform.

{CLOCK: frequency} (mandatory for waveforms)

The tag specifies the clock frequency at which the waveform has to be output, in Hz. A query of
CLOCk? after loading the waveform returns the value set using the CLOCK tag. This value can
subsequently be altered with the aid of the C1.0Ck command.

Example: {CLOCK: 54000000}

GPIB query: "WAV:TAG? 'CLOCK'"
'queries the content of the 'CLOCK' tag.

Response: "54000000"
'the clock frequency is set to 54 MHz.
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{COMMENT: string} (optional)

The tag contains a plain text ASCII string of arbitrary length. The string is not analyzed in the
Instrument. It is used to describe the file. The string is allowed to contain all printable ASCII
characters except the closing curly bracket.

Example: {COMMENT: File with data for 3GPP enhanced channels}
GPIB query: "WAV:TAG? 'COMMENT'"
'queries the content of the ' COMMENT ' tag of the selected waveform file.

Response: "File with data for 3GPP enhanced channels"

'the comment on the waveform reads "File with data for 3GPP enhanced
channels".

{COPYRIGHT: string} (optional for waveforms)

The tag contains an ASCII string of arbitrary length. The string is not analyzed in the Instrument. It is
sed to store copyright information about the file content.

Example: {COPYRIGHT: Rohde&Schwarz}

GPIB query: "WAV:TAG? 'COPYRIGHT'"
'queries the content of the ' COPYRIGHT' tag of the selected waveform file.

Response: " 'Rohde&Schwarz'"
‘copyright resides with Rohde&Schwarz.

{DATE: yyyy-mm-dd;hh:mm:ss} (optional)

The tag contains the date and time at which the file was created. The year must be expressed as
four digits. The instrument does not analyze this tag.

Example: {DATE: 2003-04-02;14:32:12}

GPIB query: "WAV:TAG? 'DATE'"
'queries the content of the 'DATE' tag of the selected waveform file.

Response: "'2003-04-02;14:32:12""
'the waveform was created on April 2, 2003 at 14 hrs 32 min.
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{LEVEL OFFSET: RMSOffset_dB,PeakOffset_dB} (optional for waveforms)

The tag determines the level of the ARB signal in the waveform file. The offset levels define the
offset of rms and peak value relative to the 16-bit full scale modulation (-32767 to + 32767) = 0 dB.

RMSOffset_dB 'RMSOffset_dB' defines the rms level offset of the signal relative to full scale ARB
signal in the "WAVEFORM" tag. The offset is defined in ASCII float format.
The value is always positive. A 3dB value indicates that the rms level of the
signal is 3 dBs below the full scale (full scale = max. amplitude of vector of 1/Q
samples = |SIQ|max = sqrt(12+Q2)max = 0 dB)

PeakOffset_dB 'PeakOffset_dB' defines the peak level offset of the signal relative to full scale for
the ARB signal in the "WAVEFORM" tag. The offset is defined in ASCII float
format. The value usually equals 0 dB as in the majority of cases the 1/Q
samples (signed 16-bit integer values) are modulated to full scale:
Full scale = 0 dB = max. amplitude of vector of I/Q samples = |SIQ|max =
sqrt(12+Q2)max = (2715)-1 = 32767.

A positive PeakOffset_dB value indicates that a headroom to full scale is
provided when generating the waveform. A negative PeakOffset_dB value
indicates that overrange is likely for some samples, i.e. clipping might occur.

The crest factor can be calculated from the two values as follows:

crest factor = |PeakOffset_dB - RMSOffset_dB|

Example: {LEVEL OFFSET: 3.45,2}

GPIB query: "WAV:TAG? 'LEVEL OFFSET'"
'queries the content of the ' LEVEL OFFSET' tag of the selected waveform
file.

Response: "'3.45,2'"
'the level of the waveform is below full scale, clipping will not occur.

{SAMPLES: Samples} (optional for waveforms)

The tag contains the number of I/Q samples in the waveform in ASCII format.
Example: {SAMPLES: 4333}

GPIB query: "WAV:TAG? 'SAMPLES'"
'queries the content of the 'SAMPLES' tag of the selected waveform file.

Response: "'4333"'"
'the waveform contains 4333 I/Q samples.
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{WAVEFORM-Length: #l,Qol;Q;...1yQx---In.1QnN-1---} (mandatory for waveforms)

The tag contains the actual waveform data and consists of the following:

Length "Length"specifies the number of bytes in a WAVEFORM tag and consists of the
following:

+ Length of " #" (1 byte)

+ Number of I/Q pairs *4 (2 bytes per | and per Q value).
1,Qy... represents binary data (16-bit signed integer in 2's complement notation)
containing the | and Q component alternately and starting with the | component.
Each component consists of two bytes, least significant byte (LSB) first.
The values of the two bytes in an | component and a Q component are in the
range 0x0 to OxFFFF (-32767 to +32767). This value is transferred to the D/A
converter.
At 50 Q between the inner and outer conductors of the | and Q outputs, an
amplitude V, of +/-0.5 Volt arises on the 1/Q output connectors of the Instrument.
When a PEP offset is defined (PEP OFFSET tag) the amplitude is

correspondingly reduced.
'R
0.57

Vo
[

IV

(The illustration also applies to the Q output)

Example: {WAVEFORM-401:#1,0,I,Q,I,0...I,Q} (100 I/Q pairs with 4
bytes each are transmitted are transmitted)

GPIB query: The data is transmitted using GPIB command WAVE : DATA.
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Creating a Waveform manually - ARB Waveform
We will use the example of a sine function in the | channel and a cosine function in the Q channel, each
with 20 points, to explain how a waveform file SICO.WV is generated.

The sine and cosine values are calculated by a short program written in the programming language C
(see the following example for creating a C-program). They are stored in the file SICO.TXT as follows:

Contents of SICO.TXT:

Sine (1) Cosine (Q)

0.000000 1.000000

0.309017 0.951057

0.587785 0.809017

0.809017 0.587785

0.951057 0.309017

1.000000 -0.000000

828;8?5 ‘Sggjgég The decimal values in SICO.TXT should be normalized such
0.587785 -0.809017 that they are between —1.0 and +1.0.
0.309017 -0.951056 The waveform file SICO.WV will be based on the contents of
-0.000000 -1.000000 this file.

-0.309017 -0.951057

-0.587785 -0.809017

-0.809017 -0.587785

-0.951056 -0.309017

-1.000000 0.000000

-0.951056 0.309017

-0.809017 0.587785

-0.587785 0.809017

-0.309017 0.951057

To be read by the instrument these waveform data must be coded binary and packed into an
appropriate WAVEFORM tag.

A tag consists of a name and a data set and is enclosed in curved brackets. The tag is a kind of label
carrying information about what the instrument should do with the data set (see above and step 3 of the
following instructions).

The following steps outline how to create the waveform file SICO.WV:

Step 1 The values from the file SICO.TXT must be converted into binary format
consisting of integer numbers without a sign and with 16-bit width. The numeric
range between —1.0 and +1.0 corresponds to the modulation range of the
waveform D/A converter of 65535.

+1.0-> 32767 )
0.0 > 0 b 27A16 = 65535
10—  -32767 |

A further C-program is suitable for creating the binary data set from the ASCII
values stored in SICO.TXT file (see following example for creating a C-program).
This program stores the binary data set to a file called SICO.WV.

The contents of the file SICO.WV reads as follows:

IQIQIQIQIQIQIQI ... 1Q

Explanation:
There is no readable representation for binary values in this document. This is
why we use the sequence 1QIQIQ to characterize the binary code in the
present example.
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Step 2

Step 3

1401.3084.32

The file SICO.WV now contains the binary data set corresponding to the 20 I/Q
pairs. Before this binary data set can be further processed in step 3, the TYPE
and the CLOCK tag

{TYPE: AFQ-WV, XXXXXXX}
{CLOCK: yyy} must be placed in front.

The TYPE tag must be the first entry in a WAVEFORM. The TYPE tag
identifies the waveform as a valid waveform.

AFQ-WV denotes that the waveform is self-contained.

XXXXXXX is the checksum of the waveform. To simplify our example 0 is
used, i.e., the instrument does not evaluate a checksum.

The TYPE tag informs the instrument about the clock rate of the waveform.
yyy is the clock frequency at which the waveform has to be output,
in Hz.

To enter the TYPE tag in the SICO.WV file an ASCII editor which is able to
handle binary data as well, e.g. the Microsoft Windows editor NOTEPAD.EXE,
must be used.

Now the contents of the SICO.WYV file read:

{TYPE: AFQ-WV, 0}
{CLOCK: 10e6}
IQIQIQIQIQIQIQIQIQOL ... IO

The binary data must now be packed into a WAVEFORM tag with the following
structure:
{WAVEFORM-Length: u #IQIQIQIQIQIQIQIQIQT ... IQ}

The WAVEFORM tag consists of the following characters and data:
{ Opens each tag.

WAVEFORM Name of the tag for waveform.

- Separates the name from the length indication.

Length Length of the data set
Length indicates the number of bytes of the data set and
consists of:
+ length of " #" (1 byte)

+ number of I/Q pairs *4 (2 bytes per | and per Q value).

In our example containing a sine and a cosine with 20 pairs
for each wave, the resulting length is 81.

tu Separates the name and length from the remainder of the
data set. The blanku can be omitted.

# Indicates the beginning of the binary data.

IQIQ Binary data set.

The binary data contain the | and Q values in alternate order,
the first value is an | value. Each value consists of 2 Bytes,
starting with the least significant bit.

} Terminates each tag.
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The editor mentioned above which can handle binary data is now used to place
the string "{WAVEFORM-81: #"in front and '}’ at the end of the data set.

The contents of the waveform file SICO.WV for 20 I/Q pairs is now ready for
operation and reads.

The tags TYPE, CLOCK and WAVEFORM are mandatory for each waveform. All
other tags are optional and can be inserted after the TYPE tag in arbitrary order,

e.g.

{TYPE: AFQ-WV,O0}

{COMMENT: I/Q=sine/cosine, 20 points, clock 10 MHz}
{CLOCK: 10e6}

{FILTER: 2,5MHz}

{WAVEFORM-81:#IQIQIQIQIQIQ ... IQ}

C-program for creating the file SICO.TXT containing 20 sine and cosine pairs:

#include <stdlib.h> Contents of the file
#include <stdio.h> SICO.TXT:
#include <math.h>

void main (void)

{

#define SAMPLES 20

int 1i;

float grad, rad;
FILE *logging fp;

logging fp =

for (i = 0; 1 < SAMPLES; i++)

{

grad = (360.0 / (float) (SAMPLES)) * (float)i;

rad = grad

}

fclose (logging fp);

}

Sine (1) Cosine (Q)

0.000000 1.000000
0.309017 0.951057
0.587785 0.809017
0.809017 0.587785
0.951057 0.309017
1.000000 —-0.000000
0.951056 -0.309017
0.809017 -0.587785
0.587785 -0.809017

fopen ("SICO.TXT", "w"); 0.309017 -0.951056

.000000 -1.000000
.309017 -0.951057
.587785 -0.809017
.809017 -0.587785
.951056 -0.309017
.000000 0.000000

| L E E (R I I |
OO OO KFrr OOOoOoOoOo

* (3.141592654/180.0) ; 951056 830%ﬂ7
fprintf (logging fp,"$f $f\n",sin(rad),cos(rad)); 1809017 0.587785
.587785 0.809017
.309017 0.951057
6.15 E-2
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Extract from a C-program generating a binary data set from the 1/Q pairs in the file SICO.TXT and

storing the result to file SICO.WV:
FILE *fp sour 1i,*fp sour g, *fp dest;
unsigned int i uint, g uint;

fp _sour = fopen ("SICO.TXT", "rt" );
fp dest fopen ("SICO.WV", "wb" );

while (1)
{
//Read I/Q pair from ASCII file
if (fscanf (fp_sour,"$f %f",&i float, &g float)
break;

//Convert I/Q pair to unsigned integer
i uint = (unsigned int) (i_float*32767.0)+0.5);
g_uint = (unsigned int) (g float*32767.0)+0.5);

//Write converted I/Q pair to waveform file

fwrite (&i_uint,1,2,fp dest);
fwrite (&g uint,1,2,fp dest);
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Baseband Block - Trigger and Input Settings
The Trigger and Input system contains the commands for configuration of the trigger settings.

Trigger - Outline

Command Parameter Default Note
unit

[SOURce:]TRIGger:EXECute - No query
[SOURCce:]TRIGger:MODE CONTinuous | SINGle
[SOURce:]TRIGger:RENable ON | OFF
[SOURce:]TRIGger:RMODe? Query only
[SOURCce:]TRIGger:SEGment:DELay 0...10 sec S
[SOURCce:]TRIGger:SEGMent:EXECute No query
[SOURCce:]TRIGger:SEGMent:INHibit 0...10 sec S
[SOURCce:]TRIGger:SEGMent:MODE CONTinuous |

SEAMless | SINGle
[SOURCce:]TRIGger:SEGMent:SOURce MANual | EXTernal |

BUS | AUTO
[SOURCce:]TRIGger:SOURce MANual | EXTernal |

BUS | AUTO
[SOURce:]TRIGger[:EXTernal]:DELay 0..10 sec S
[SOURce:] TRIGger[:EXTernal]:INHibit 0..10 sec S
[SOURce:]WSEGment? - Query only
[SOURCce:]WSEGment:NEXT -
[SOURce:]WSEGment:NEXT:Mode AINCrement |

FPARallel | FSERIal

[SOURce:]TRIGger:EXECute

The command generates a trigger event. However, this is possible only if the trigger source Manual
is selected.

This command triggers an event and therefore has no *RST value and no query form.

Example: TRIG:EXEC
'generates a trigger event.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]TRIGger:-MODE CONTinuous | SINGle

The command selects the trigger mode. i.e. continuous or single. After a trigger event, the waveform
will be output continuously or once.
Example: TRIG:MODE SING

'the waveform is output once only when a trigger event occurs.

*RST value Resolution Options SCPI

(CONTinuous - Device-specific
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[SOURce:]TRIGger:RENable ON | OFF

This command determines whether a following trigger event shall restart the current signal output.
This setting is always on for multisegment waveforms.
Example: TRIG:REN ON

'a following trigger event will reset the current signal output.

*RST value Resolution Options SCPI

ON Device-specific

[SOURce:]TRIGger:RMODe?
The command queries the status of waveform output for all trigger modes.

The command is a query command and therefore has no *RST value.

Parameter: RUN
'the waveform is output; a trigger was (internally or externally) initiated.

STOP
'the waveform output is stopped. The instruments waits for an internal or
external trigger event to restart the signal generation.

Example: TRIG:RMOD?
'queries the current status of waveform output.

Response: "RUN"
'the waveform is output; a trigger (internally or externally) was initiated in
triggered mode.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]TRIGger:SEGMent:DELay 0...10 sec

This command sets a segment trigger delay for a multisegment waveform. A segment trigger delay
can be set only when the trigger source External is selected.
Example: TRIG:SEGM:DEL 0.11

'sets a segment trigger delay of 0.11 seconds.

*RST value Resolution Options SCPI

0 10 ns Device-specific
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[SOURce:]TRIGger:SEGMent:EXECute

The command generates a segment trigger event for a multisegment waveform. A segment trigger
can be generated only when the segment trigger source External is selected.

This command triggers an event and therefore has no *RST value and no query form.
Example: TRIG:SEGM:SOUR MAN
'selects the segment trigger source Manual.
TRIG:SEGM:EXEC
'generates a segment trigger event.

*RST value Resolution Options SCPI

_ Device-specific

[SOURCce:]TRIGger:SEGMent:INHibit..0...10 sec

The command sets the duration for inhibiting a new trigger event for a multisegment waveform
subsequent to triggering. A segment trigger inhibit can be set only when the trigger source External

is selected.
This command triggers an event and therefore has no *RST value and no query form.
Example: TRIG:SEGM:INH 0.123

'suppresses a segment trigger event for 0.123 seconds.

*RST value Resolution Options SCPI

0 10 ns Device-specific

[SOURCce:]TRIGger:SEGMent:MODE CONTinuous | SEAMless | SINGle

The command selects the extended trigger mode for multisegment waveforms.

Parameter: Continuous
The current segment is output continuously (i.e. cyclically) until the next

segment trigger event. Then, the trigger immediately switches to the next
segment.

Continuous Seamless
The current segment is output continuously (i.e. cyclically) until the next
segment trigger event. Then, the trigger switches to the next segment after
finishing the current one.

Single
The current segment is output once. Then, the instrument switches to the idle

mode, waiting for the next trigger event. The next trigger event switches to the
next segment.

Example: TRIG:SEGM:MODE SING
'selects segment trigger mode single.

*RST value Resolution Options SCPI

IAUTO - Device-specific
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[SOURce:]TRIGger:SEGMent:SOURce MANual | EXTernal | BUS | AUTO

The command selects the segment trigger source.

Parameter: Manual
The segment trigger event is executed by clicking the Execute button or the
TRIGGER key on the front panel.

External
The segment trigger event is executed with the aid of the active edge of an
external trigger signal. The trigger signal is supplied via NEXT connector.

Bus
The remote control command TRIG: LIST:EXEC may generate a trigger
event.

Auto
The segment trigger event is executed internally by the firmware. Signal
output starts immediately when ARB modulation is enabled, trigger events are
ignored.

Example: TRIG:SEGM:SOUR AUTO
'selects the segment trigger source.

*RST value Resolution Options SCPI

MANual - Device-specific

[SOURCce:]TRIGger:SOURce MANual | EXTernal | BUS | AUTO

The command selects the trigger source.

Parameter: Manual
The trigger event can be executed by pressing the TRIG key on the front
panel or by clicking the Execute button, which is displayed in Manual mode
only. As a precondition a trigger mode other than Auto must be selected.

External
The trigger event is executed with the aid of the active edge of an external
trigger signal. The trigger signal is supplied via the TRIG connector on the rear
panel.

Bus
The trigger event is executed by remote control using either the command
*GET, *TRG or TRIG:EXEC.

Auto
The trigger event is executed internally by the firmware.

Example: TRIG:SOUR EXT
'sets an external triggering.

*RST value Resolution Options SCPI
IAUTO - Device-specific
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[SOURCce:]TRIGger[:EXTernal]:DELay 0 ... 10 sec

The command specifies the trigger delay for external triggering.
Example: TRIG:SOUR EXT
'selects an external trigger via the TRIG connector.

TRIG:DEL 10
'sets a trigger delay of 10 seconds.

*RST value Resolution Options SCPI

0 10 ns Device-specific

[SOURce:]TRIGger[:EXTernal]:INHibit 0 ... 10 sec
The command specifies the time interval by which a restart is to be inhibited following a trigger
event. This command applies only in the case of external triggering.
Example: TRIG:SOUR EXT
'selects an external trigger via the TRIG connector.

TRIG:INH 2
'sets a restart inhibit for 2 seconds following a trigger event.

*RST value Resolution Options SCPI

0 10 ns Device-specific

[SOURce:]JWSEGment?
This query command indicates which segment the instrument is generating.

The command is a query command and therefore has no *RST value.

Example: SOUR:WSEG?
'indicates which segment the instrument is generating.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:JWSEGment:NEXT
This command determines which segment the instrument shall generate after a following trigger
event.

Example: SOUR:WAV:SEL "C:\TEMP\SineTriRectMarker.wv"
'selects a waveform file.

SOUR:WSEG:NEXT 2
'selects the second segment of the current waveform.

*RST value Resolution Options SCPI

- - Device-specific
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[SOURce:]JWSEGment:NEXT:MODE AINCrement | FPARallel | FSERial

The command sets the segment sequence mode of a multisegment waveform.

Parameter: Auto Increment
The indices of the segments are incremented automatically.

FHOP Parallel
The indices of the segments are fed in parallel as binary digits via the BERT
BNC connectors.

FHOP Serial
The indices of the segments are fed in via the serial FHOP bus of the BERT
BNC connectors.

Example: WSEG:NEXT:MODE FPAR
'selects the segment sequence mode FHOP Parallel.

*RST value Resolution Options SCPI

IAINC - Device-specific
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Input - Outline

Command Parameter Default Note
unit
[SOURce:]INPut: CONTrol:IMPedance G50, G1K -
[SOURCce:]INPut:CONTrol:THReshold 0.2V \
[SOURCce:]INPut: TRIGger:SEGMent:SLOPe POSitive, NEGative -
[SOURce:]INPut:TRIGger:SLOPe POSitive, NEGative -

[SOURce:]INPut:CONTrol:IMPedance G50 | G1K

Sets the impedance for the three inputs CLOCK IN, TRIG, and NEXT (segment trigger). The lower
value is recommended for high clock frequencies. The meanings of the abbreviations G50 and G1k
are 0.05 kQ and 1.00 kQ, respectively.
Example: INP:CONT: IMP G50

'sets the input impedance to 50 Q.

*RST value Resolution Options SCPI

G1K - Device-specific

[SOURce:]INPut:CONTrol:THReshold 0... 2 V

Sets the high/low threshold for the three inputs CLOCK IN, TRIG, and NEXT (segment trigger).

Example: INP:CONT:THR 0.78
'sets the input threshold to 0.78 V.

*RST value Resolution Options SCPI

1V 1mV Device-specific

[SOURce:]INPut:TRIGger:SEGMent:SLOPe POSitive | NEGative

This command selects slope of the active edge of the external trigger signal of the list mode. The
external trigger signal is fed in via the NEXT connector on the rear panel. A slope can be set only
when the trigger source External is selected.
Example: INP:TRIG:SEGM:SLOP POS

'sets the segment slope to positive.

*RST value Resolution Options SCPI

POSitive Device-specific

[SOURce:]INPut:TRIGger:SLOPe POSitive | NEGative

This command selects the slope of the active edge of the external trigger signal. The trigger signal is
fed in via the TRIG connector on the rear panel.
Example: INP:TRIG:SLOP POS

'sets the slope to positive

*RST value Resolution Options SCPI

POSitive - Device-specific
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Baseband Block - Marker Settings

Command Parameter Default Note
unit

[SOURce:]TRIGger:OUTPut:DELay:FIXed ON | OFF
[SOURCce:]TRIGger:OUTPut<[1]...4>:DELay 0 ... 2720-1 Samples S
[SOURce:]TRIGger:OUTPut<[1]...4>:DELay:MAXimum? - Query only
[SOURce:]TRIGger:OUTPut<[1]...4>:DELay:MINimum? - Query only
[:SOURCce]: TRIGger:OUTPut<[1]...4>:LIST -
[SOURCce:]TRIGger:OUTPut<[1]...4>:MODE UNCHanged |

RESTart | PULSe |
PATTern | RATIo |

LIST
[SOURCce:]TRIGger:OUTPut<[1]...4>:0FFTime 1 ... max_wavelength - S

1 samples
[SOURce:]TRIGger:OUTPut<[1]...4>:ONTime 1 ... max_wavelength - S

1 samples
[SOURCce:]TRIGger:OUTPut<[1]...4>:PATTern
[SOURCce:]TRIGger:OUTPut<[1]...4>:PULSe:DIVider 2..2M0
[SOURce:]TRIGger:OUTPut<[1]...4>:PULSe:FREQ? Query only

[SOURCce:]TRIGger:OUTPut:DELay:FIXed ON | OFF

The command restricts the marker delay setting range to the dynamic range. In this range the delay
can be set without restarting the marker and signal. If a delay is entered in setting ON but is outside
this range, the maximum possible delay is set and an error message is output.

The numeric suffix in OUTPut has no significance for this command, since the setting always affects
every marker.
Example: TRIG:OUTP:DEL:FIX ON

'restricts the marker signal delay setting range to the dynamic range.

*RST value Resolution Options SCPI

OFF - Device-specific

[SOURce:]TRIGger:OUTPut<[1]...4>:DELay 0 ... 220-1 Samples

The command defines the delay between the signal on the marker outputs and the start of the
signals, expressed in terms of samples. Command : TRIGger :OUTPut:DELay:FIXed ON can be
used to restrict the range of values to the dynamic range, i.e. the range within which a delay of the
marker signals can be set without restarting the marker and signal.
Example: TRIG:OUTP2:DEL 16

'sets a delay of 16 samples for the signal on connector MARKER 2.

*RST value Resolution Options SCPI

0 1S Device-specific
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[SOURce:]TRIGger:OUTPut<[1]...4>:DELay:MAXimum?
The command queries the maximum marker delay for setting : TRIGger : OUTPut : DELay: FIXed
ON.. The command is a query only and therefore has no *RST value.
Example: TRIG:OUTP:DEL:FIX ON
'restricts the marker signal delay setting range to the dynamic range.

TRIG:0UTP:DEL:MAX?
'queries the maximum of the dynamic range.

Response: "4000"
'the maximum for the marker delay setting is 4000 samples.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]TRIGger:OUTPut<[1]...4>:DELay:MINimum?

The command queries the minimum marker delay for setting : TRIGger : OUTPut : DELay: FIXed
ON..

The command is a query only and therefore has no *RST value.

Example: TRIG:OUTP:DEL:FIX ON
'restricts the marker signal delay setting range to the dynamic range.

TRIG:OUTP:DEL:MIN?
'queries the minimum of the dynamic range.

Response: "0 "
'the minimum for the marker delay setting is 0 samples.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]TRIGger:OUTPut<[1]...4>:LIST

The command defines the pattern of samples used to generate the marker signal in the setting
TRIGger:0UTPut :MODE LIST for the selected marker output.

Example: SOUR:TRIG:OUTP1:LIST "1-100:1;101:0;102-200:1"

"The signal starts with value 1 from position 1 (start index) to position 100 (end
index). By the sample position 101 the signal changes to 0 and during the
sample range positions 102 to 200 the signal is set to 1 again.

Alias remote-control command:
SOUR:MARK1:LIST "1-100:1;101:0;102-200:1"

*RST value Resolution Options SCPI

UNCHanged - Device-specific
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[SOURce:]TRIGger:OUTPut<[1]...4>:MODE UNCHanged | RESTart | PULSe | PATTern | RATio |

LIST
The command defines the signal for the selected marker output.
Parameter: UNCHanged
A marker signal as defined in the waveform file (tag 'marker mode x') is
generated.
RESTart
A marker signal is generated at every waveform start.
PULSe
A pulsed marker signal is generated. The pulse frequency (= symbol
rate/divider) is defined with the
SOURce: TRIGger :OUTPutl:PULSe:DIVider command and can be
queried with the SOURce : TRIGger :OUTPutl:PULSe: FREQuency?
command.
PATTern
A marker signal is generated with the aid of a user-definable bit pattern. The
bit pattern is entered with the aid of command : TRIGger : OUTPut : PATTern.
The bit pattern is a maximum of 32 bits long.
RATio
A regular marker signal corresponding to the Time Off / Time On
specifications in the commands SOURce: TRIGger : OUTPut : OFFTime and
SOURce: TRIGger :OUTPut :ONTime is generated.
LIST
A marker signal that is defined by a pattern of samples is generated. The
pattern is entered with the aid of the command
SOURce:TRIGger:OUTPut:LIST.
The samples can be assorted by entering either particular samples or sample
ranges, each defined by the sampleindex and the signal value (0/1). The
arguments are separated by:
- A hyphen - between the start and the end sampleindices of a sample
range.
- A colon : between the sample index and the value.
- A semicolon ; between the argument entries.
Examples: TRIG:O0UTP2:MODE PULS
TRIG:0UTP2:PULS:DIV 4
TRIG:0UTP2:PULS:FREQ?
'this selects the pulsed marker signal on output MARKER 2. A pulsed marker
signal is generated. The pulse frequency (= symbol rate/divider) is defined
with the second command.The latter command queries pulse frequency.
SOUR:TRIG:0QUTP1:LIST "1-100:1;101:0;102-200:1"
'a marker signal is generated for the output MARKER 1. The signal starts with
value 1 from position 1 (start index) to position 100 (end index). By the sample
position 101 the signal changes to 0 and during the sample range positions
102 to 200 the signal is set to 1 again.
*RST value Resolution Options SCPI
UNCHanged - Device-specific
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[SOURce:]TRIGger:OUTPut<[1]...4>:0OFFTime 1 ... wavelength -1 samples

The command sets the number of samples in a period (ON time + OFF time) during which the
marker signal in setting TRIGger : OUTPut : MODE RATio on the marker outputs is off.

Example: TRIG:OUTP2:0FFT 20
'sets an OFF time of 20 samples for marker signal 2.

*RST value Resolution Options SCPI
1 18

Device-specific

[SOURCce:]TRIGger:OUTPut<[1]...4>:ONTime 1 ... wavelength -1 samples

The command sets the number of samples in a period (ON time + OFF time) during which the
marker signal in setting TRIGger : OUTPut : MODE RATio on the marker outputs is on.
Example: TRIG:O0UTP2:0ONT 20

'sets an ON time of 20 samples for marker 2.

*RST value Resolution Options SCPI
1 18

Device-specific

[SOURce:]TRIGger:OUTPut<[1]...4>:PATTern

The command defines the bit pattern used to generate the marker signal in the setting
SOURce: TRIGger:0UTPut :MODE PATTern O is marker off, 1 is marker on.

Example: TRIG:0UTP2:MODE PATT
'activates the marker signal according to a bit pattern on output MARKER 2.

TRIG:0UTP2:PATT #11D
'sets a bit pattern for MARKER 2.

*RST value Resolution Options SCPI
0 -

Device-specific

[SOURCce:]TRIGger:OUTPut<[1]...4>:PULSe:DIVider 2 ... 1024

The command sets the divider for the pulsed marker signal in the setting

SOURce:TRIGger :0UTPut:MODE PULSe. The pulse frequency is derived by dividing the symbol
rate by the divider.

Example: TRIG:0UTP2:PULS:DIV 2
'sets the divider for the marker signal on output MARKER 2 to the value 2.
TRIG:0UTP2:FREQ?
‘queries the resulting pulse frequency of the marker signal.

Response: "66000"
'the resulting pulse frequency is 66 kHz.

*RST value Resolution Options SCPI
2 1

Device-specific
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[SOURCce:]TRIGger:OUTPut<[1]...4>:PULSe:FREQuency?

The command queries the pulse frequency of the pulsed marker signal in the setting
SOURce:TRIGger:0UTPut:MODE PULSe. The pulse frequency is derived by dividing the symbol
rate by the divider. The divider is defined with command : TRIG:OUTP: PULS:DIV.

The command is a query only and therefore has no *RST value.
Example: TRIG:0UTP2:PULS:DIV 4
'sets the divider for the marker signal on output MARKER 2 to the value 4.
TRIG:0UTP2:MODE PULS
'‘enables the pulsed marker signal.

TRIG:0UTP2:PULS:FREQ?
'queries the pulse frequency of the marker signal.

Response: "33000"
'the resulting pulse frequency is 33 kHz.

*RST value Resolution Options SCPI

Device-specific
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Baseband Block - Clock Settings

The CLOCKk system contains the commands for configuration of the signals at the clock output and
input connectors.

Command Parameters Default Remark
unit
[SOURCce:]CLOCk 1000 Hz ... 300 MHz Hz
[SOURce:]CLOCk:INPut:FREQuency? - - Query only
[SOURCce:]CLOCk:INPut:SLOPe POSitive | NEGative -
[SOURCce:]CLOCKk:SOURce INTernal | EXTernal -

[SOURce:]CLOCK 1 kHz ... 300 MHz
The command sets the output clock rate of the ARB. By default, the clock rate is defined by the
clock tag of the waveform.

Example: CLOC 10MHz
'sets the output clock rate to 10 MHz.

*RST value Resolution Options SCPI

- 0.001 Hz Device-specific

[SOURce:]CLOCK:INPut:FREQuency?

The command queries the frequency of the external clock signal. An external clock reference must
be supplied at the CLOCK input.
The command is a query command and therefore does not have an *RST value.

Example: CLOC:INP:FREQ?
'queries the measured frequency of the external clock reference.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]CLOCKk:INPut:SLOPe POSitive | NEGative

The command sets the active slope of an externally applied clock signal at the CLOCK connector.

Example: CLOC:INP:SLOP NEG
'the active slope of the external clock signal at the CLOCK connector is the
falling slope.
*RST value Resolution Options SCPI
POSitive - Device-specific
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[SOURce:]CLOCKk:SOURce INTernal | EXTernal

The command selects the memory clock source (internal or external).

Example: CLOC:SOUR EXT
'selects the external clock provided via the CLOCK IN connector on the rear
panel.

*RST value Resolution Options SCPI

INTernal - Device-specific

Reference Clock Oscillator Subsystem - Outline

Command Parameters Default Remark
unit

[:SOURCce:]JROSCillator:DELay 0...5ns s

[SOURce:]ROSCillator:EXTernal:SBANd | WIDE | NARRow -

width

[SOURCce:]JROSCillator:SOURce INTernal | EXTernal -

[SOURCce:]JROSCillator:SYNC:MODE LAST | MASTer | SLAVe | NORMal NORMal

[SOURce:]ROSCillator:DELay 0...5 ns

The command sets a time shift (delay) to the reference clock signal.
Example: ROSC:DEL 2.5
'sets a delay of 2.5 ns to the reference clock signal.

*RST value Resolution Options SCPI

0 0.001 Device-specific

[SOURce:]ROSCillator:EXTernal:SBANdwidth WIDE | NARRow

The command sets the synchronization bandwidth, i.e. the target range of the synchronization
circuit.
Parameters: NARRow
A narrow synchronization bandwidth is selected, the synchronization circuit
works slowly but with less jitter.

WIDE

A wide synchronization bandwidth is selected, the synchronization circuit
works fast.

Example: ROSC:EXT:SBAN WIDE
'sets a wide synchronization bandwidth.

*RST value Resolution Options SCPI

NARRow - Device-specific
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[SOURce:]ROSCillator:SOURce INTernal | EXTernal

The command sets an internal or external reference oscillator source.

Note:
The Internal Reference Clock Source is available only in the reference clock synchronization
modes Normal and Master. If the instrument is set to Slave or Last slave mode the reference clock
source is set to External.

Example: ROSC:SOUR EXT
'selects an external reference oscillator source.

*RST value Resolution Options SCPI

INTernal - Device-specific

[SOURce:]ROSCillator:SYNC:MODE NORMal | MASTer | SLAVe | LAST

The command selects the mode for synchronization with other R&S AFQ waveform generators.

Note:
The synchronization of several connected AFQ waveform generators requires the baseboard
version 1.6 or higher. Up to baseboard version 1.5 only synchronization mode Normal is
provided (stand-alone mode).

Parameters: NORMal
The instrument is working in stand-alone mode.

MASTer
The instrument provides all connected instruments with its reference clock
signal.

SLAVe
The instrument receives the clock signal from another AFQ waveform
generator (Master).

LAST slave
This instrument receives the clock signal from another AFQ waveform
generator (Master). It is appointed to be the last one in the chain of the
connected AFQs.

Example: ROSC:SOUR:SYNC:MODE SLAV
'sets the instrument to "Slave". The instrument receives the reference
oscillator signal from another AFQ waveform generator (Master) for
synchronization.

*RST value Resolution Options SCPI

NORMal - Device-specific
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Baseband Block - Time and Frequency Shifts

Command Parameters Default Remark
unit
[SOURCce:]IMPairment:DELay:I -2...+t2ns ns
[SOURce:]IMPairment:DELay:Q -2...+2ns ns
[SOURCce:]JFOFFset 0...100 MHz Hz
[SOURce:]IMPairment:DELay:l -2 ... +2 ns
The command sets a delay in the | path.
Example: IMP:DEL:I -1.99
'sets a delay of -1.99 ns.
*RST value Resolution Options SCPI
0 0.01 ns Device-specific

[SOURce:]IMPairment:DELay:Q -2 ... +2 ns

The command sets a delay in the Q path.

Example: IMP:DEL:Q -1.99
'sets a delay of -1.99 ns.
*RST value Resolution Options SCPI
0 0.01 ns Device-specific

[SOURCce:]FOFFset 0...100 MHz

This command sets an intermediate frequency.

Example: FOFF 1MHz
'selects a frequency offset of 1 MHz.
*RST value Resolution Options SCPI
0 0.001 Hz Device-specific
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Impairments Block

This subsystem contains the commands for the digital I/Q impairments. Gain and offset cannot be set
independently.

Command Parameters Default Remark
unit

[SOURCce:]IMPairment:GAIN:I -2dB ... 0 dB dB
[SOURce:]IMPairment:GAIN:Q -2dB ... 0dB dB
[SOURCce:]IMPairment:OFFSet:| -0.1 FS ...+0.1 FS, %

(digital)
[SOURCce:]IMPairment:OFFSet:Q: -0.1 FS ...4+0.1 FS, %

(digital)
[SOURCce:]IMPairment:PHASe -10 ...+10 deg deg
[SOURCce:]IMPairment:STATe ON | OFF -

[SOURce:]IMPairment:GAIN:I1 -2 dB ... 0 dB

The command sets a gain in the | path from -2 dB to 0 dB.

Example: IMP:GAIN:I -1.99
'sets the gain to -1.99 dB.

*RST value Resolution Options SCPI
0 0.01dB Device-specific

[SOURce:]IMPairment:GAIN:Q -2 dB ... 0 dB

The command sets a gain in the Q path from -2 dB to 0 dB.

Example: IMP:GAIN:Q -1.99
'sets the gain to -1.99 dB.

*RST value Resolution Options SCPI
0 0.01 dB Device-specific

[SOURce:]IMPairment:OFFSet:|

The command sets a DC offset in the | path from -0.1 FS to +0.1 FS ( = [-10% ...+10%] of the digital
signal). The accessible data range depends on the settings of the Gain in the | path. After entering
the gain, the instrument calculates the accessible data range of the offset in order not to output an
amplitude exceeding 1.0 full scale.
Example: IMP:OFFS:I -0.10FS

'sets a negative DC offset to 10% FS.

*RST value Resolution Options SCPI
0 0.1% FS Device-specific

1401.3084.32 6.33 E-2




AFQ Commands - Signal Generation R&S AFQ 100 A

[SOURCce:]IMPairment:OFFSet:Q

The command sets a DC offset in the Q path from -0.1 FS to +0.1 FS ( = [-10% ...+10%)] of the
digital signal). The accessible data range depends on the settings of the Gain in the Q path. After
entering the gain, the instrument calculates the accessible data range of the offset in order not to
output an amplitude exceeding 1.0 full scale.

Example: IMP:OFFS:Q -0.10FS
'sets a negative DC offset to 10% FS.

*RST value Resolution Options SCPI

0 0.1% FS Device-specific

[SOURce:]IMPairment:PHASe -10 ... +10 deg

The command sets an 1/Q mismatch A¢ from -10 deg to +10 deg, i.e. a deviation from 90 deg.

The impaired signals I" and Q" are given by the phase missmatch A@ and the proper ones | ,Q:
"=1- Qg Q

Q' =q,xQ
with

g = sin(Ag)

Gq = cos(Ap)

Example: IMP:PHAS -4.9DEG

'sets the phase mismatch to -4.9 deg.
*RST value Resolution Options SCPI
0 0.1 deg Device-specific

[SOURce:]IMPairment:STATe ON | OFF

The command activates (On) and deactivates (Off) impairments.

Example: IMP:STAT OFF
'deactivates impairment.

*RST value Resolution Options SCPI

OFF - Device-specific
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Equalizer Block

Command Parameters Default Remark
unit

[SOURce:]JEQUalizer:1Q:CATalog? Query only
[SOURCce:]EQUalizer:IQ:CATalog:LENGth? Query only
[SOURce:]EQUalizer:IQ:DELete No query
[SOURce:]EQUalizer:1Q:I:FREQuency 0..1GHz Hz
[SOURce:]EQUalizer:1Q:I:GAIN -5dB ... +5dB dB
[SOURce:]EQUalizer:1Q:I:PHASe -360 ... +360 deg deg
[SOURce:]EQUalizer:1Q:I:POINts? Query only
[SOURce:]EQUalizer:1Q:I:SELect
[SOURce:]EQUalizer:1Q:Q:FREQuency 0..1GHz Hz
[SOURCce:]EQUalizer:1Q:Q:GAIN -5dB ... +5dB dB
[SOURCce:]JEQUalizer:IQ:Q:PHASe -360 ... +360 deg deg
[SOURce:]JEQUalizer:IQ:Q:POINts? Query only
[SOURce:]EQUalizer:1Q:Q:SELect
[SOURCce:]EQUalizer:IQ:STATe ON | OFF -
[SOURce:]EQUalizer:MODulator:CATalog? Query only
[SOURce:]EQUalizer:MODulator:CATalog:LENGth? Query only
[SOURce:]EQUalizer:MODulator:DELete No query
[SOURCce:]EQUalizer:MODulator:FEMode ABSolute | RELative
[SOURCce:]EQUalizer:MODulator:FREQuency -1 GHz ... +1 GHz Hz
[SOURce:]EQUalizer:MODulator: GAIN -10dB ... +10 dB dB
[SOURce:]JEQUalizer:MODulator:PHASe -360 ...+360 deg deg
[SOURce:]EQUalizer:MODulator:POINts Query only
[SOURCce:]EQUalizer:MODulator:RFFRequency 0-100 GHz Hz
[SOURCce:]EQUalizer:MODulator:SELect
[SOURce:]JEQUalizer:MODulator:STATe ON | OFF
[SOURce:]JEQUalizer:STATe ON | OFF

[SOURce:]EQUalizer:1Q:CATalog:LENGth?

This command queries the number of files containing I/Q equalizer data tables saved on local hard
disk. The command reads out the number of files in the specified directory.

The command is a query command and therefore has no *RST value.

Example: EQU:IQ:CAT:LENG?
'queries the number of files containing 1/Q equalizer data tables.
*RST value Resolution Options SCPI

Device-specific
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[SOURce:]EQUalizer:1Q:CATalog?

This command lists all files containing I/Q equalizer data tables saved on local hard disk. This
command reads out the subdirectories and files in the specified directory.
The command is a query command and therefore has no *RST value.
Example: EQU:IQ:CAT?
'lists all files containing I/Q equalizer data tables.

*RST value Resolution Options SCPI

Device-specific

[SOURCce:]JEQUalizer:IQ:DELete <FILE NAME>
This command deletes the selected |/Q equalizer data table from local hard disk.

The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:IQ:DEL "igdata 1"
'deletes the file igdata_1.afq_iq_fgp' from HD.

*RST value Resolution Options SCPI

Device-specific

[SOURce:]JEQUalizer:1Q:I:FREQuency 0 ... 1 GHz

This command enters frequency values into the current data table of the | path selected using the
EQU:IQ:I:SEL command.

Example: EQU:IQ:I:FREQ 10000,20000,30000
'writes three frequency values into the current data table.

*RST value Resolution Options SCPI
- 1Hz

Device-specific

[SOURce:]EQUalizer:IQ:I:GAIN -5 ... +50 dB

This command enters gain values into the current data table of the | path.
Example: EQU:IQ:I:GAIN 0,-5,-3
‘writes three gain values into the current data table.

*RST value Resolution Options SCPI
- 0.001 dB

Device-specific
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[SOURce:]EQUalizer:1Q:I1:PHASe -360 ... +360 deg
This command enters phase values into the current data table of the | path.

The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:IQ:I:PHAS 0,-5,-10
‘writes three gain values into the current data table.

*RST value Resolution Options SCPI

- 0.01 deg Device-specific

[SOURce:]EQUalizer:1Q:1:POINts?

This command queries the number of data points of the current data table of the | path, i.e. the
number of filled rows.

The command is a query command and therefore has no *RST value.
Example: EQU:IQ:I:POIN?

Response: 5
‘queries the number of data points of the current data table.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]JEQUalizer:1Q:I:SELect <FILE NAME>

This command loads the specified file containing a data table for the | path. All new data points will
be saved in the selected file, hence there is no 'save' or 'save as...' command. If the specified file
does not exist, the instrument will create a new one, assigning the entered file name.

If no directory is specified, the default directory selected with the MMEM:CDIR command is read out
on the default drive selected with the MMEM:MSIS command.

The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:IQ:I:SEL 'corr il
'selects a file containing a data table previously entered by the user.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]EQUalizer:1Q:Q:FREQuency 0 ... 1 GHz
This command enters frequency values into the current data table of the Q path.

The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:IQ:Q:FREQ 10000,20000,30000
'enters three frequency values into the current data table.

*RST value Resolution Options SCPI

R 1 Hz Device-specific
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[SOURce:]EQUalizer:IQ:Q:GAIN -5 ... +50 dB
This command enters gain values into the current data table of the Q path.

The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:IQ:Q:GAIN 0,-5,-3
'enters three gain values into the current data table.

*RST value Resolution Options SCPI

- 0.001 dB Device-specific

[SOURce:]EQUalizer:1Q:Q:PHASe -360 ... +360 deg
This command enters phase values into the current data table of the Q path.

The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:IQ:Q:PHAS 0,-5,-10
'enters three gain values into the current data table.

*RST value Resolution Options SCPI

- 0.01 deg Device-specific

[SOURce:]EQUalizer:1Q:Q:POINts?
This command queries the number of data points of the current data table of the | path.

The command is a query command and therefore has no *RST value.
Example: EQU:IQ:Q:POIN?
'queries the number of data points of the current data table.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]EQUalizer:1Q:Q:SELect

This command loads the specified file containing a data table for the Q path. All new data points will
be saved in the selected file, hence there is no 'save' or 'save as...' command. If the specified file
does not exist, the instrument will create a new one, assigning the entered file name.

If no directory is specified, the default directory selected with the MMEM:CDIR command is read out
on the default drive selected with the MMEM:MSIS command.

The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:IQ:Q:SEL 'corr gl'
'selects a file containing a data table previously entered by the user.

*RST value Resolution Options SCPI

- - Device-specific
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[SOURce:]EQUalizer:1Q:STATe ON | OFF

This command switches on/off the I/Q corrections.

Example: EQU:IQ:STAT OFF
'switches off the 1/Q corrections.

*RST value Resolution Options SCPI

OFF - Device-specific

[SOURce:]EQUalizer:-MODulator:CATalog:LENGth?

This command queries the number of files containing equalizer data tables for the modulator saved
on local hard disk.

The command is a query command and therefore has no *RST value.
Example: EQU:MOD:CAT:LENG?
'queries the number of files containing equalizer data tables for the modulator.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]EQUalizer:-MODulator:CATalog?

This command lists all files containing equalizer data tables for the modulator saved on local hard
disk.
The command is a query command and therefore has no *RST value.
Example: EQU:MOD:CAT?
'lists all files containing equalizer data tables for the modulator.

*RST value Resolution Options SCPI

- - Device-specific

[SOURCce:]EQUalizer:-MODulator:DELete <FILE NAME>
This command deletes an equalizer data table for the modulator from local hard disk.

The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:MOD:DEL "test mod"
'deletes the file 'test_mod.afq_mfg' from HD.

*RST value Resolution Options SCPI

_ _ Device-specific
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[SOURce:]EQUalizer:-MODulator:FEMode ABSolute | RELative

This command determines whether frequency values are absolute or relative with respect to the RF

carrier frequency.
Example: EQU:MOD:FEM REL
'frequency is given relative to the RF carrier frequency.
*RST value Resolution Options SCPI
IABSolute Device-specific

[SOURce:]EQUalizer:-MODulator:FREQuency 0 ... 1 GHz

This command enters frequency values into the current equalizer data table of the modulator.
Example: EQU:MOD:FREQ 10000,20000, 30000
‘enters three requency values into the current data table.

*RST value Resolution Options SCPI
- 1Hz

Device-specific

[SOURCce:]EQUalizer:MODulator:GAIN -10 ... +10 dB

This command enters gain values into the current equalizer data table of the modulator.
Example: EQU:MOD:GAIN 0,-1,-2
'enters three gain values into the current data table.

*RST value Resolution Options SCPI
0.1 dB

Device-specific

[SOURce:]EQUalizer:-MODulator:PHASe -360 ... +360 deg

This command enters phase values into the current equalizer data table of the modulator.
Example: EQU:MOD:PHAS 0, 45,90
'enters three phase values into the current data table.

*RST value Resolution Options SCPI
- 0.01 deg

Device-specific

[SOURce:]EQUalizer:-MODulator:POINts?

This command queries the number of data points of the current equalizer data table of the
modulator.
The command is a query command and therefore has no *RST value.
Example: EQU:MOD:POIN?
‘queries the number of data points of the current data table.

*RST value Resolution Options SCPI

Device-specific
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[SOURce:]EQUalizer:-MODulator:RFFRequency 0 ... 100 GHz

This command sets the RF carrier frequency of the modulator, this is necessary if frequency entry
mode 'absolute’ is chosen.

The instrument compensates frequency responses of RF modulators. However, the region of
interest is the accessible bandwidth of 200 MHz centered on the RF carrier frequency. This is why
the user enters the carrier frequency if frequency entry mode 'absolute’ is chosen. Outside this
region, the instrument does not correct anything.
Example: EQU:MOD:RFFR 1.3GHz

'sets the RF frequency to 1.3 GHz.

*RST value Resolution Options SCPI

1GHz 1 Hz Device-specific

[SOURce:]EQUalizer:-MODulator:SELect <FILE NAME>

This command selects a file containing the equalizer data table for the modulator previously entered
by the user. All new data points will be saved in the selected one, hence there is no 'save' or 'save
as...' command.

The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:MOD:SEL 'equ modl'
'selects the file 'equ_mod1' containing the data table.

*RST value Resolution Options SCPI

_ _ Device-specific

[SOURce:]EQUalizer:-MODulator:STATe ON | OFF

This command switches on/off the corrections for the modulator.

Example: EQU:MOD:STAT OFF
'switches off the corrections.

*RST value Resolution Options SCPI

OFF - Device-specific

[SOURce:]EQUalizer:STATe ON | OFF

This command switches on/off both, the I/Q and the Modulator corrections.

Example: EQU:STAT OFF
'switches Off all corrections.

*RST value Resolution Options SCPI

OFF - Device-specific
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Output Block (analog and digital)

Command Parameters Default Remark
unit

[SOURCce:]JOUTPut:ANALog<CH>:AMODe ELECtronic |

ATTenuators
[SOURce:]JOUTPut:ANALog<CH>:BALanced:AMPLitude 0..15V \%
[SOURCce:]OUTPut:ANALog<CH>:BALanced:BIAS 25V..+25V \%
[SOURCce]:OUTPut:ANALog<CH>:BALanced:BIAS:STATe ON | OFF OFF
[SOURCce:]JOUTPut:ANALog<CH>:BALanced:OFFSet:| -10mV ... +10 mV mV
[SOURCce:]JOUTPut:ANALog<CH>:BALanced:OFFSet:Q -10mV ... +10 mV mV
[SOURce:]OUTPut:ANALog<CH>:TYPE Balanced / Unbalanced
[SOURCce:]OUTPut:ANALog<CH>:UNBalanced:AMPLitude 0..075V \%
[SOURce:]JOUTPut:ANALog<CH>:UNBalanced:OFFSet:| -10mV ... +10 mV mV
[SOURce:]JOUTPut:ANALog<CH>:UNBalanced:OFFSet:Q -10mV ... +10 mV mV

[SOURCce:]OUTPut:AOUTput

ANALog | DIGital |
ANALOG1 | ANALOG2 |
DIGITAL1 | DIGITAL2

[SOURCce:]OUTPut:DIGital<CH>:AMPLitude

OFS..1FS

[SOURCce:]OUTPut:DIGital<CH>:OFFSet:|

-0.1 FS ...+0.1 FS, digital

[SOURCce:]OUTPut:DIGital<CH>:OFFSet:Q

-0.1 FS ...+0.1 FS, digital

[SOURCce:]JOUTPut:DIGital<CH>:PASSignment:10

SIGNal | MARKer

[SOURce:]JOUTPut:DIGital<CH>:PASSignment:I1

SIGNal | MARKer

[SOURce:]JOUTPut:DIGital<CH>:PASSignment:Q0

SIGNal | MARKer

[SOURce:]JOUTPut:DIGital<CH>:PASSignment:Q1

SIGNal | MARKer

[SOURCce:]OUTPut:DIGital<CH>:PORT

PORT1 | PORT2

[SOURCce:]OUTPut:DIGital<CH>:RESolution 6 Bits ... 16 Bits
[SOURCce:]OUTPut:STATe ON | OFF
Note:

If the instrument is not fitted with either two digital or two analog output boards then omit the <CH>

suffix.

[SOURce:]JOUTPut:ANALog<CH>:AMODe ELECtronic | ATTenuators

The command sets the amplitude mode. Two of them are possible, Electronic or Attenuators. They
determine how precise the signals will be adjusted.

Using the Electronic mode, the instrument generates signal amplitudes by scaling the waveforms.
The adjustment can be performed very fast. The level resolution is low if a small signal amplitude

(<< 1V) is selected.

Using the Attenuators mode, the instrument generates signal amplitudes by applying a gauge
circuit to the waveforms. The instrument switches a relay. The adjustment takes some time. The

level resolution is high, especially for small signal amplitudes (<< 1V).

Example: OUTP:ANAL:AMOD ATT

'the instrument generates signal amplitudes by applying a gauge circuit.
*RST value Resolution Options SCPI
ELECtronic - Device-specific
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[SOURce:]JOUTPut:ANALog<CH>:BALanced:AMPLitude 0 ... 1.5V

The command sets the maximum output voltage for the balanced signal. Small differences at the
inputs can be taken into account via the impairment settings offset and bias.
Example: OUTP:ANAL:BAL:AMPL 1.234V

'sets the maximum output voltage of the analog output to 1.234 V.

*RST value Resolution Options SCPI

1V 0.001 V Device-specific

[SOURce:]JOUTPut:ANALog<CH>:BALanced:BIAS -2.5V ... +2.5V

The command sets the bias. A DC voltage is superimposed upon the symmetric | and Q signal.

Example: OUTP:ANAL:BAL:BIAS -2.5V
'sets a DC offset of -2.5 V.

*RST value Resolution Options SCPI

0 0.01V Device-specific

[SOURce:]JOUTPut:ANALog<CH>:BALanced:BIAS:STATe ON | OFFSTATe

The command switches on/off the bias amplifier.

Example: OUTP:ANAL:BAL:BIAS:STAT ON
'switches on the bias amplifier.

*RST value Resolution Options SCPI

OFF Device-specific

[SOURce:]JOUTPut:ANALog<CH>:BALanced:OFFSet:l..-10 mV ... +10 mV

The command sets an offset between the inverting and the non-inverting output.
(Value range: -10 mV .... +10 mV.)

The entered value is set half in the positive and half in the negative direction:

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 10.0 mV offset value is set for the | signal component, the | signal will have a
+5.0 mV offset and the output signal at | BAR will have a -5.0 mV offset.

Example: OUTP:ANAL:BAL:OFFS:I 9.9mvV
'sets a DC offset of 9.9 mV between the inverting and the non-inverting output
in the | path.

*RST value Resolution Options SCPI

0 0.1 mV Device-specific
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[SOURce:]JOUTPut:ANALog<CH>:BALanced:OFFSet:Q..-10 mV ... +10 mV

The command sets an offset between the inverting and the non-inverting output.
(Value range: -10 mV .... +10mV.)

The set value is set half in the positive and half in the negative direction:

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 10.0 mV offset value is set
for the Q signal component, the | signal will have a +5.0 mV offset and the output signal at Q BAR
will have a -5.0 mV offset.

Example: OUTP:ANAL:BAL:OFFS:Q 9.9mv
'sets a DC offset of 9.9 mV between the inverting and the non-inverting output
in the Q path.

*RST value Resolution Options SCPI

0 0.1 mV Device-specific

[SOURce:]JOUTPut:ANALog<CH>:TYPE BALanced | UNBalanced

The command defines the type of the selected analog output. If unbalanced is selected, the signal is
output at the I and Q connectors. If balanced is selected, the signal is output at the I, | BAR, Q and
Q BAR connectors.

Example: OUTP:ANAL:TYPE UNB
'the analog output is set to unbalanced.

Alias remote-control command:
OUTP:TYPE UNB

*RST value Resolution Options SCPI

BALanced - Device-specific

[SOURce:]JOUTPut:ANALog<CH>:UNBalanced:AMPLitude 0 ... 0.75V

The command sets the maximum output voltage (peak-peak) for the unbalanced signal. Small
differences at the inputs can be taken into account via impairment settings.
Example: OUTP:ANAL:UNB:AMPL 0.234V

'sets the maximum output voltage to 0.234 V.

*RST value Resolution Options SCPI
0.5V 0.001 V Device-specific

[SOURce:]JOUTPut:ANALog<CH>:UNBalanced:OFFSet:| -10 mV ... +10 mV

The command sets the DC offset of the | path.

Example: OUTP:ANAL:UNB:OFFS:I -9.9mV
'sets the DC offset of | path to -9.9 mV.

*RST value Resolution Options SCPI

0 0.1 mV Device-specific
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[SOURce:]JOUTPut:ANALog<CH>:UNBalanced:OFFSet:Q -10 mV ... +10 mV

The command sets the DC offset of the Q path.

Example: OUTP:ANAL:UNB:OFFS:I -9.9mV
'sets the DC offset of Q path to -9.9 mV.

*RST value Resolution Options SCPI

0 0.1 mV Device-specific

[SOURce:]JOUTPut:AOUTput ANALog | DIGital | ANALOG1 | ANALOG2 | DIGITAL1 | DIGITAL2
The command selects the active output boards (analog and/or digital). If either two digital boards or
two analog boards are fitted, then the suffix 1 or 2 is added to select one of them.

Example: OUTP:AOQUT ANAL
'activates the analog output.

*RST value Resolution Options SCPI

IANALog - Device-specific

[SOURCce:]JOUTPut:DIGital<CH>:AMPLitude 0 FS ... 1 FS
The command sets the digital amplitude, i.e. the low to high level difference, corresponding to a full
modulated input signal.

Example: OUTP:DIG:AMPL 1FS
'sets the digital amplitude to maximum.

*RST value Resolution Options SCPI

0.8 FS 0.001 FS B 18 Device-specific

[SOURce:]OUTPut:DIGital<CH>:OFFSet:1 -0.1 FS ... 0.1 FS
The command sets an offset to the | component of the digital signal. The abbreviation FS means full
scale.

Example: OUTP:DIG:0OFFS:I 0.01
'sets the offset of the digital signal to 1% full scale.

*RST value Resolution Options SCPI

0 0.001 FS B 18 Device-specific

[SOURce:]OUTPut:DIGital<CH>:OFFSet:Q -0.1 FS ... 0.1 FS

The command sets an offset to the Q component of the digital signal.

Example: OUTP:DIG:0FFS:Q 0.01
'sets the offset of the digital signal to 1% full scale.

*RST value Resolution Options SCPI

0 0.001 FS B 18 Device-specific
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[SOURCce:]OUTPut:DIGital<CH>:PASSignment:10 SIGNal | MARKer

This command maps the output pin I[0] (=LSB) of port 2 to either the | Signal or Marker 4.

Example: OUTP:DIG:PASS:I0 SIGN
'the output pin I[0] is mapped to signal.

*RST value Resolution Options SCPI

SIGNal B 18 Device-specific

[SOURce:]JOUTPut:DIGital<CH>:PASSignment:I1 SIGNal | MARKer

This command maps the output pin I[1] (=LSB+1) of port 2 to either the | signal or marker 3.

Example: OUTP:DIG:PASS:I1 MARK
'the output pin I[1] is mapped to marker 3.

*RST value Resolution Options SCPI

SIGNal B 18 Device-specific

[SOURCce:]OUTPut:DIGital<CH>:PASSignment:Q0 SIGNal | MARKer

This command maps the output pin I[[0] (=LSB) of port 2 to either the Q signal or marker 2.

Example: OUTP:DIG:PASS:00 MARK
'the output pin Q[0] is mapped to marker 2.

*RST value Resolution Options SCPI

SIGNal B 18 Device-specific

[SOURCce:]OUTPut:DIGital<CH>:PASSignment:Q1 SIGNal | MARKer

This command maps the output pin Q[1] (=LSB+1) of port 2 to either the Q signal or marker 1.

Example: OUTP:DIG:PASS:Q1 MARK
'the output pin Q[1] is mapped to marker 1.

*RST value Resolution Options SCPI

SIGNal B 18 Device-specific

[SOURce:]JOUTPut:DIGital<CH>:PORT PORT1 | PORT2

This command selects a digital output port, i.e. either PORT1 or PORT2 (see chapter 1, section
"Legend for Front Panel View" and chapter 8, section "Specifications of Digital Interfaces").
Example: OUTP:DIG:PORT PORT2

'selects the second digital output port.

*RST value Resolution Options SCPI

PORT2 - B 18 Device-specific
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[SOURce:]OUTPut:DIGital<CH>:RESolution BIT6 | BIT7 | BIT8 | BIT9 | BIT10 | BIT11 | BIT12 |
BIT13 | BIT14 | BIT15 | BIT16

This command sets word width in bits to specify the digital resolution of the signal. The analog signal
is not influenced.

Example: OUTP:DIG:RES BIT6
'sets the digital resolution to 6 bits.

*RST value Resolution Options SCPI

BIT16 1 bit B 18 Device-specific

[SOURce:]OUTPut:STATe ON | OFF

This command switches on/off the active output.

Example: OUTP:STAT ON
'switches on the selected output.

*RST value Resolution Options SCPI
ON -

Device-specific

1401.3084.32 6.47 E-2



AFQ Commands - Signal Generation R&S AFQ 100 A

BERT Block

This subsystem contains the commands for the bit error rate measurement. If the BERT feature is
required, choose instrument option K80.

Command Parameters Default Remarks
unit
BERT:RESult? Query only
BERT:SEQuence AUTO | SINGle
BERT:SETup:CLOCK[:POLarity] RISing | FALLing
BERT:SETup:DATA[:POLarity] NORMal | INVerted
BERT:SETup:DENable OFF | LOW | HIGH
BERT:SETup:IGNore OFF | ONE | ZERO
BERT:SETup:MCOunt 0.0 ... 4294967295.0
BERT:SETup:MERRor 0.0 ... 4294967295.0
BERT:SETup:RESTart:STATe ON | OFF
BERT:SETup:TYPE PRBS9 | PRBS11 | PRBS15 | PRBS16 | PRBS20 |
PRBS21 | PRBS23
BERT:STARt No query
BERT:STATe ON | OFF
BERT:STOP No query
BERT:UNIT ENGineering | SClentific | PCT | PPM
[SOURCce:]INPut:BERT:IMPedance G50 | G1K
[SOURCce:]INPut:BERT:THReshold 0.01..2.0 Volt
TRIGger:BERT[:IMMediate] No query

BERT:RESult?

Queries the result of the last BER measurement. The response consists of seven results separated
by commas. In the first measurement following the start, intermediate results for the number of data
bits/data blocks, error bits/errors and error rate are also queried. In the following measurements
(only for BERT : SEQ AUTO) only the final results of each single measurement are queried.

Note:
At the end of a measurement, the restart of a new one is delayed until the first measurement result
has been queried with BERT:RES?. The resulting brief measurement interruption is irrelevant
because the subsequent measurement will be synchronized within 24 data bits.
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This command is a query and has therefore no *RST value.

Parameters: Value 1
Number of checked data bits/data blocks.

Value 2
Number of error bits/errors

Value 3
Error rate. If no termination criterion has been reached since the beginning of
the measurement, the current quotient of "Number of error bits/errors" and
"Number of data bits/data blocks" is entered. As soon as at least one final
result has been reached in continuous measurement, the most recent final
result is entered.

Value 4
Status of measurement.
1 = Measurement has been terminated, i.e. the number of data bits/data
blocks or error bits/errors preset by the commands " : BERT : SETup : MCOunt"
and " :BERT:SETup:MERRor" has been reached, or the measurement has
been stopped by the command " : BERT : STOP".
0 = Measurement has not been terminated.

Value 5
Status of clock line.
1 = Clock line active.
0 = Clock line not active.

Value 6
Status of data line.
1 = Data line active (only clocked data is detected; if the clock signal is
missing, a data change is also not detected).
0 = Data line is not active.

Value 7
Synchronization status.
1 = The measurement is synchronized, i.e. the clock and data lines are active
and the "Number of error bits/errors" to "Number of data bits/data blocks" ratio
is better than 0.1, so that the measurement ratio can be assumed to be
realistic.
0 = The measurement is not synchronized.

Example: BERT:RES?
‘queries the result of the bit error rate measurement.

Response: "1000,5,5E-4,1,1,1,1"
the measurement has been terminated, and synchronization has been
performed. Out of 1000 data bits, 5 error bits were measured, yielding an error
rate of 0.005.

*RST value Resolution Options SCPI

- K 80 Device-specific
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BERT:SEQuence AUTO | SINGle

Selects the type of measurement: single or continuous measurement.

Parameters: AUTO
Continuous measurement. If one or both termination criteria are met, the
measurement in progress is terminated. At the end of a measurement, the
restart of a new one is delayed until the first measurement result has been
queried with BERT : RES?. The resulting brief measurement interruption is
irrelevant because the subsequent measurement will be synchronized within
24 data bits.

SINGle
Single measurement. A single measurement must be started with
: TRIG:BERT. A single measurement is terminated once the set number of
data bits/blocks or number of errors is reached.

Example: BERT:SEQ SING
'selects single measurement.

TRIG:BERT
'starts the single measurement.

*RST Resolution Options Dependencies SCPI
value
IAUTO - These commands are Device-specific
automatically set to AUTO by
BERT : STARt

BERT:SETup:CLOCK[:POLarity] RISing | FALLing

Sets the polarity of the active slope of the feedback clock.
Parameters: RISing
'the positive slope of the clock signal is active.

FALLing
'the negative slope of the clock signal is active.

Example: BERT:SET:CLOC FALL
'selects the falling slope of the clock signal as the active slope.

*RST value Resolution Options SCPI

RISing Device-specific
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BERT:SETup:DATA[:POLarity] NORMal | INVerted

Sets the polarity of the feedback data bits.
Parameters: NORMal
'High level stands for a logic 1, low level for a logic 0.

INVerted
'Low level stands for a logic 1, high level for a logic 0.

Example: BERT:SET:DATA INV
'sets inversion of data signal.

*RST value Resolution Options SCPI

NORMal Device-specific

BERT:SETup:DENable OFF | LOW | HIGH

Activates/deactivates the use of the Data Enable signal and the polarity of the 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).

Parameters: Off (Not Used)

Any signal at the Data Enable input is ignored; all data at the BERT data input
is used for the measurement.

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.
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.

Example: BERT:SET:DEN HIGH
'the measurement is interrupted during the low level of the Data Enable input.

*RST value Resolution Options SCPI

OFF Device-specific
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BERT:SETup:IGNore OFF | ONE | ZERO

Activates/deactivates ignoring of pure "0" or "1" bit sequences at least 32 bits long. The activating of
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 signalize that the frame in question should not be used for the measurement.

Parameters: Off
Pattern Ignore is not active.

ONE (All 1)
Bit sequences consisting of 32 or more consecutive "1" data are not used (i.e.
ignored) for the BER measurement.

ZERO (All 0)
Bit sequences consisting of 32 or more consecutive "0" data are not used (i.e.
ignored) for the BER measurement.

Example: BERT:SET:IGN ONE
'specifies that bit sequences of "1" data at least 32 bits long are not used for
the measurement.

*RST value Resolution Options SCPI

OFF Device-specific

BERT:SETup:MCOunt 0.0 ... 24321

Enters the number of transmitted data bits/data blocks to be checked before the measurement is
terminated. With a BER measurement, data that was suppressed by BERT: SETup: DENable is not
counted. This termination criterion always terminates the measurement after the specified number of
data bits/data blocks. Starting from this point, the fourth value is output with 1 (= terminate
measurement) if the result is queried with : BERT:RES?. If the continuous measurement mode
(BERT:SEQ AUTO) has been selected, the measurement is restarted once the results have been
queried.
Example: BERT:SET:MCO 1E6

'sets a measurement over 1000000 data bits.

*RST value Resolution Options SCPI

10 000 000 Device-specific

BERT:SETup:MERRor 0.0 ... 2432-1

Enters the number of errors to occur before the measurement is terminated. This termination
criterion always terminates the measurement after the specified number of errors. Starting from this
point, the fourth value is output with 1 (= terminate measurement) if the measurement result is
queried with : BERT:RES?.

Example: BERT:SET:MERR 1E4
'sets a measurement over 1000 errors.

*RST value Resolution Options SCPI

100 Device-specific
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BERT:SETup:RESTart:STATe ON | OFF

Activates/deactivates an external restart of the BER measurement.

Parameters: On
The reset signal for the BER measurement is fed via the Restart input of
the BERT interface.
If the PRBS sequence 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 instrument 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 instrument 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.

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.

Example: BERT:SET:REST:STAT ON
'the external signal restarts the measurement.

*RST value Resolution Options SCPI

OFF Device-specific

BERT:SETup:TYPE PRBS9 | PRBS11 | PRBS15 | PRBS16 | PRBS20 | PRBS21 | PRBS23
Selects the PRBS sequence. The data generated by the PRBS generator is used as a reference for
the measurement.

Example: BERT:SET:TYPE PRBS15
'sets a pseudo random binary sequence consisting of 32767 bits.

*RST value Resolution Options SCPI

PRBS9 Device-specific
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BERT:STARt
Starts a continuous measurement.

This command triggers an event and hence has no query and no *RST value.

Example: BERT: STAR
'starts a continuous measurement.

*RST Resolution Options Dependencies SCPI
value
IAUTO - [These commands automatically set |Device-specific
BERT : SEQuence
[to AUTO
and
BERT: STATe
ro ON
BERT:STATe

Switches on/off the BERT measurement. Depending on the selected mode, either a continuous
measurement (BERT : SEQ AUTO) or a single measurement (BERT : SEQ SING) is carried out. A
single measurement must be triggered (: TRIG:BERT).
Example: BERT:SEQ SING

'selects a single measurement.

BERT:STAT ON
'switches the BER measurement on.

TRIG:BERT
'starts the single measurement.

*RST Resolution Options Dependencies SCPI
value
OFF - [These commands are automatically |Device-specific
set to ON by
BERT : STARt
and to OFF by
BERT : STOP
BERT:STOP

Stops an ongoing measurement.

This command triggers an event and hence has no query and no *RST value.

Example: BERT: STOP
'stops the measurement. To start a new measurement, the BER measurement
must be switched on again by BERT : STAT ON.

*RST Resolution | Options Dependencies SCPI
value

- - IThese commands automatically set BERT : STATe to OFF Device-specific
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BERT:UNIT ENGineering | SClentific | PCT | PPM

Sets the unit for the error rate display on the screen. BERT : RES ? always specifies the error rate as
the quotient of "Number of errors" and "Number of data items", unaffected by this command.
Parameters: ENGineering

The error rate is output in exponential notation with the exponent -3 or —6.

SClentific
The error rate is output in scientific notation, i.e. standardized to one place to
the left of the decimal.

PCT
The error rate is output in percent.

PPM
The error rate is output in parts per million.

Example: BERT:UNIT PPM
'selects the unit "ppm" for the display of the error rate.

*RST value Resolution Options SCPI

ENG Device-specific

[SOURce:]INPut:BERT:IMPedance G50 | G1K

The command sets the impedance of the BERT inputs Clock, Data, Data Enable and Restart.
Example: INP:BERT:IMP G50
'the impedance of the BERT inputs is set to 50 ohm to ground.

*RST value Resolution Options SCPI

G1K - Device-specific

[SOURce:]INPut:BERT:THReshold 0 ... 2.0 V

The command sets the high/low threshold of the BERT inputs Clock, Data, Data Enable and
Restart. In the case of positive polarity, this threshold determines the point as of which a signal is
high (active) or low (inactive).
Example: INP:BERT:THR 1 V
'a high/low threshold of 1 volt is set at the BERT inputs. The signal is high
(active) for a signal voltage of 1 volt and higher.

*RST value Resolution Options SCPI

1.00 V - Device-specific
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TRIGger:BERT:IMMediate

The command triggers a BERT measurement.

This command triggers an event and therefore has no *RST value and no query form.

Example: TRIG:BERT:IMM
'triggers a BERT measurement.
*RST value Resolution Options SCPI

Device-specific
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Calibration Subsystem

The Calibration system contains the commands for adjustment. Adjustment is triggered by the query
commands. The response "0" indicates error-free adjustment, and the response "1" means that an error
occurred during adjustment.

Command Parameters Default Remark
unit
CALibration:ALL[:MEASure]? Query only
CALibration:AOUTput<CH>:AMPLitude? Query only
CALibration:AOUTput<CH>:DELay?

CALibration:ALL[:MEASure]?

The command starts all internal adjustments for which no external measuring equipment is needed.
Example: "CAL:ALL:MEAS?"
'starts the adjustment of all functions for the entire instrument.

Response: "0"
'adjustment has been performed successfully.

*RST value Resolution Options SCPI

- - (Compliant

CALibration:AOUTput<CH>:AMPLitude?
The command adjusts the amplitude of the (selected) analog output.

The instrument generates a series of signal levels and converts them using a precise ADC. The
procedure takes about 30 seconds.

The command is a query command and therefore has no *RST value.
Example: CAL:AOUT:AMPL?
'starts all internal adjustments for which no external measuring equipment is

needed. The adjustments with external measuring equipment are described in
the Service Manual.

Response: '0'
'calibration was successful

*RST value Resolution Options SCPI

- - Device-specific
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Diagnostic Subsystem

The DIAGnostic system contains the commands used for instrument diagnosis and servicing.

In the Test Point section provides access to the test points available in the instrument except for the
analog output board (see below). 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.

In the Analog Output Board Test Board section provides access to the test points on the analog output
board

In the Fan Control section the fan speed is selected.

Command Parameters Default Remark
unit
DIAGnostic:AOUTput<CH>:POINt:CATalog? Query only
DIAGnostic:AOUTput<CH>:POINt? Query only
DIAGnostic:BGINfo? <module name> Query only
DIAGnostic:FCONtrol AUTO, FSPeed
DIAGnostic[:MEASure]:POINt? Query only
DIAGnostic:POINt:CATalog? Query only
*RST value Resolution Options SCPI
- - DIAGnostic2 only with second option B13 or B9/10/11 Device-specific

DIAGnostic:AOUTput:POINt:CATalog?
The command measures the voltage the test points available in the instrument.

The command is a query command and therefore has no *RST value.
Example: DIAG:AOUT:POIN:CAT?
'queries the analog output test points available in the instrument.

Response: 'GND, VREF 2, DIAG 3V3,DIAG 5V,DIAG 12V, ..."

*RST value Resolution Options SCPI

_ L Device-specific
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DIAGnostic:AOUTput<CH>:POINt?

The command triggers voltage measurement at the specified test point of the analog output module
and returns the measured voltage. A detailed description of the test points can be found in

chapter 3, section "Trouble Shooting" of the Service Manual, supplied with the instrument on CD-
ROM.

A list of the available test points can be queried using the DIAG: AOUT: POIN:CAT? command.

The command is a query command and therefore has no *RST value.
Example: DIAG:AQUT:POIN? "GND"
'queries the voltage (V) of the test point GND.

Response: 0.000000

*RST value Resolution Options SCPI

- - Device-specific

DIAGnostic:BGINfo? <module name>
The command checks the modules available in the instrument using the variant and revision state.

If the command is sent without parameters being specified, a complete list of all modules is returned
(the various entries are separated by commas). The length of the list is variable and depends on the
instrument equipment configuration.

If the command is sent with parameters, a list of the specified modules is returned (the various
entries are separated by commas). A list of modules names can be called up using the
DIAG:BGIN:CATalog? command.

Each entry for one module consists of four parts which are separated by space characters:
Module name Module stock number incl. variant Module revision Module serial number.

The path for which the query is performed is determined by the numerical suffix.
Example: "DIAG:BGIN:CAT?"
'queries the instrument configuration of path A..

Response: MBRD, SATT3C, BBINS,BBINR, BBOUT, . ...
'returns the data of all available modules.

"DIAG:BGIN? 'MBRD'"
'queries the configuration of the motherboard of path A.

Response: MBRD 1141.3501.02 1.5.3 100023
'module motherboard with stock number 1141.3501.01 has revision 1.5.3 and
serial number 100023.
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DIAGnostic:FCONtrol AUTO | FSPeed
The command sets the fan speed of the instrument. The full speed mode is provided for service
purposes.

Example: DIAG:FCON FSP
'sets full fan speed.

*RST value Resolution Options SCPI

IAUTO - Device-specific

DIAGnostic:POINt:CATalog?

The command queries the test points available in the instrument. The test points on the analog
output board are queried with command DIAG: AQUT : POIN:CAT?.

Note:
A detailed description of the test points can be found in chapter 3, section "Trouble Shooting" of the
Service Manual (on CD-ROM, supplied with the instrument).

The command is a query command and therefore has no *RST value.
Example: DIAG:POIN:CAT?
'queries the test points available for the analog output.

Response: 'DIAG GND,DIAG P5V,DIAG P3V3, ... '

*RST value Resolution Options SCPI

- - Device-specific

DIAGnostic[:MEASure]:POINt?

The command triggers voltage measurement at the specified test point and returns the measured
voltage. A detailed description of the test points can be found in chapter 3, section Trouble Shooting
of the Service Manual (on CD-ROM, supplied with the instrument).

A list of the available test points can be queried using the DIAG: POIN:CAT? command .

The command is a query command and therefore has no *RST value.

Example: DIAG:MEAS:POIN? "DIAG P5V"
'triggers measurement at the above test point.

Response: 0.0
'the voltage at the test point is 0.0 volts.

*RST value Resolution Options SCPI

- - Device-specific
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Mass Memory Subsystem

The MMEMory subsystem (Mass Memory) contains the commands for managing files and directories
as well as for loading and storing complete instrument settings in files.

The various drives can be selected using the "mass storage unit specifier " <msus>. The internal hard
disk is selected with "D:\", and a memory stick which is inserted at the USB interface is selected with
"E:\". The resources of a network can also be selected with <msus> in the syntax of the respective
network, e.g. using the UNC format (Universal Naming Convention): "\server\share'.

The default drive is determined using the command MMEMory:MSIS <msus>.

Note:
The C: drive is a protected system drive. This drive should not be accessed. Reconstruction of the
system patrtition will not be possible without loss of data.

To enable files in different file systems to be used, the following file naming conventions should be
observed:

The file name can be of any length and no distinction is made between uppercase and lowercase
letters. The file and the optional file extension are separated by a dot. All letters and numbers are
permitted (numbers are, however, not permitted at the beginning of the file name). Where possible,
special characters should not be used. Use of the slashes "\" and "/" should be avoided since they are
used in file Paths. A number of names are reserved by the operating system, e.g. CLOCKS$, CON, AUX,
COM1...COM4, LPT1...LPT3, NUL and PRN.

In the instrument all files in which lists and settings are stored are given a characteristic extension. The
extension is separated from the actual file name by a dot (see the following table containing a list of the
file types).

The two characters "*" and "?" function as "wildcards", i.e. they are used for selecting several files. The
"?" character represents exactly one character, while the "*" character represents all characters up to
the end of the file name. "*.*" therefore stands for all the files in a directory.

When used in conjunction with the commands, the parameter <file_name> is specified as a string
parameter with quotation marks. It can contain either the complete Path including the drive, only the
Path and file name, or only the file name. The same applies for the parameters <directory_name> and
<Path>. Depending on how much information is provided, either the values specified in the parameter
or the values specified with the commands MMEM: MSIS (default drive) and MMEM: CDIR (default
directory) are used for the Path and drive setting in the commands.
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In the example below, the current instrument setting is always stored in the file 'test1.ss' in the
directory 'user' on the internal hard disk.

MMEM: STOR:STAT 0,"d:\user\testl.ss"

If the complete Path including the drive letter is specified, the file is stored in the specified
Path.

MMEM:MSIS 'D:'

MMEM: STOR:STAT 0, "\user\testl.ss"
If the parameter only contains the Path and file name, the default drive set with the
MMEM:MSIS command is effective.

MMEM:MSIS 'd:\'

MMEM:CDIR 'user'

MMEM: STOR:STAT 0, "testl.ss"
If the parameter only contains the file name, the file is stored on the default drive
MMEM:MSIS and in the default directory which was selected with the MMEM: CDIR
command.

The data for both Paths is always transferred simultaneously for all data transfer commands.

Table 6-1  List of file extensions assigned automatically in Instrument

List type ‘ Contents ‘ File suffix

Instrument State

Instrument State ‘ Instrument settings * savrcl
Arbitrary Waveform Generator
Waveform, Multisegment Waveform ARB waveforms * WV
Multisegment Configuration Configuration information for multisegment waveforms. *inf_mswv

These files are loadable (readable) only.

Equalizer List
1Q Data the instrument uses for correction. *.dm_iqd
Modulator Data the instrument uses for correction. *.dm_iqc
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Mass Memory - Command Table

Command Parameters Default unit Remark
MMEMory:CATalog? <Path> Query only
MMEMory:CATalog:LENGth? Query only
MMEMory:CDIRectory <directory_name> No query
MMEMory:COPY <file_name>,<file_name> No query
MMEMory:DATA <file_name>|,<block>] No query
MMEMory:DCATalog? Query only
MMEMory:DCATalog:LENGth? Query only
MMEMory:LOAD:STATe 0, <file_name> No query
MMEMory:DELete <file_name> No query
MMEMory:MDIRectory <directory_name> No query
MMEMory:MOVE <file_name>,<file_name> No query
MMEMory:MSIS <msus> No query
MMEMory:RDIRectory <directory_name> No query
MMEMory:STORe:STATe 0, <file_name> No query

MMEMory:CATalog? <Path>

This command reads out the subdirectories and files in the specified directory. If no directory is
specified, the default directory selected with the MMEM: CDIR command is read out on the default
drive selected with the MMEM:MSTS command.

The response has the following format:
<used_bytes_in_this_directory>,<free_bytes on_this_disk>,
"<file_name> <file_type> <filesize_in_bytes>",

"<file_name> <file_type>, <filesize_in_bytes>", ...

The command is a query command and therefore has no *RST value.

Parameters: <file_name>
File or directory name
<file_type>
File type. There are the following file types: DIR (directory), ASCii (ASCII file),
BINary (Binary file), and STATe (file with instrument settings).
<filesize_in_bytes>
File size. The size "0" is returned for a directory.
Example: MMEM:CAT? '\\Server\DATA\*.LOG"'
'reads back all files in \Server\DATA with the extension ".LOG".
MMEM:CAT? 'd:\user'
'reads out all files at the highest directory level of the memory stick.
Response:
"127145265,175325184,"test,DIR,0","temp,DIR,0","readme.txt,ASC,1324","state.
savracl,STAT,5327","waveform.wv,BIN,2342"
'the directory D: \User contains the subdirectories 'test' and 'temp' as
well as the files 'readme.txt', 'state.savrcl' and 'waveform.wv'
which have different file types.
*RST value Resolution Options SCPI
_ _ Compliant
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MMEMory:CATalog:LENGth? <Path>

This command reads out the number of files in the specified directory. If no directory is specified, the
default directory selected with the MMEM: CDIR command is read out on the default drive selected
with the MMEM : MSIS command.

The command is a query command and therefore has no *RST value.

Example: MMEM:CAT:LENG? 'e:\
'reads out the number of files at the highest directory level of the memory
stick.
Response: '"1'

'there is 1 file at the highest directory level of the memory stick.

*RST value Resolution Options SCPI

- - Device-specific

MMEMory:CDIRectory <directory_name>

This command changes the default directory. This directory is used for all subsequent MMEM
commands if no Path is specified with them. It is also possible to change to a higher directory using
two dots "..".
Example: MMEM:CDIR 'test'

'‘changes from the current directory level to the subdirectory 'test"'.

*RST value Resolution Options SCPI

D:\ - Compliant

MMEMory:COPY <source>,<destination>

This command copies the first specified file to the second specified file. Instead of just a file, this
command can also be used to copy a complete directory together with all its files.

If <destination> is not specified, <source> is copied to the MMEM:MSTS drive and the MMEM: CDIR
directory. Files which already exist with the same name in the destination directory are overwritten
without an error message.

It is also possible to specify the Path using another parameter. The command is:
MMEMory:COPY <file_source><msus_source>[,<file_destination>,<msus_destination>]

The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM:COPY 'D:\USER\TEST1.SVARCL','E:"
'copies the file 'testl.savrcl' in the USER directory on the internal hard
disk to the memory stick without changing the file name.

*RST value Resolution Options SCPI

- - Compliant
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MMEMory:DATA <file_name>,<binary block data>
MMEMory:DATA? <file_name>

This command writes the block data <binary block data> to the file identified by <file_name>. The
IEC/IEEE-bus terminator should be set to EOI in order to ensure correct data transfer.

The associated query command transfers the specified file from the instrument to the IEC/IEEE bus
and then on to the control computer. It is important to ensure that the intermediate memory on the
control computer is large enough to take the file. In this case, the setting for the IEC/IEEE-bus
terminator is irrelevant.

This command can be used to read/transfer stored instrument settings or waveforms directly from/to
the instrument.

The binary data block has the following structure: #234<block_data>

# always comes first in the binary block

<number> indicates how many digits the subsequent length entry has (2 in example)
<number> indicates the number of subsequent bytes (34 in example)

<binary block data> binary block data for the specified length

The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM:DATA 'TEST1.WV', #3767<binary data>
'writes the block data to the file 'test1.wv'.

MMEM:DATA? 'TEST1.WV'
'sends the data of the file 'Test1.wv' from the instrument to the control
computer in the form of a binary block.

*RST value Resolution Options SCPI

- - Compliant

MMEMory:DCATalog? <Path>

This command reads out the subdirectories of the specified directory. If no directory is specified, the
default directory selected with the MMEM: CDIR command is read out. The directories are output in a
list (the list entries are separated by commas).

The command is a query command and therefore has no *RST value.
Example: MMEM: DCAT?
'reads out the subdirectories of the current directory.

Response: 'test’, 'wave', 'digital'
'the subdirectories 'test’, 'wave' and 'digital' exist in the current directory.

*RST value Resolution Options SCPI

_ L Device-specific
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MMEMory:DCATalog:LENGth? <Path>

This command reads out the number of subdirectories in the specified directory. If no directory is
specified, the directory selected with the MMEM: CDIR command is read out.

The command is a query command and therefore has no *RST value.
Example: MMEM: DCAT : LENG
'reads out the number of subdirectories in the current directory.

Response: '3’
'there are 3 subdirectories in the current directory.

*RST value Resolution Options SCPI

- Device-specific

MMEMory:DELete <file_name>
This command deletes the specified file.

The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM:DEL 'D:\USER\TEST1.SAVRCL'
'deletes the file 'Test1.savrcl' in the USER directory on the internal hard
disk.

*RST value Resolution Options SCPI

- Compliant

MMEMory:LOAD:STATe 0,<file_name>

This command loads the specified file stored under the specified name in an internal memory. If 0 is
used, the instrument setting of the selected file is set directly in the Instrument. The *RCL command
is used to load the immediate instrument setting (see section Introduction - Common Commands).

If a number other than 0 is used when storing, the instrument setting must be activated using an
*RCL command with this number after the file has been loaded.

Example: MMEM:LOAD:STAT 0, 'D:\user\testl.savrcl'

'loads the file 'Test1.savrcl' inthe USER directory of the internal hard
disk and activates the associated instrument setting.

MMEM:STOR:STAT 4, 'D:\user\testéd.savrcl'
'stores the file 'Test4.savrcl' inthe USER directory of the internal hard
disk.

MMEM:LOAD:STAT 4, 'D:\user\testd4.savrcl'
'loads the file 'Test4.savrcl' inthe USER directory of the internal hard
disk.

*RCL 4
'activates the instrument setting of the file ' Test4.savrcl'.

*RST value

Resolution

Options

SCPI

Compliant
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MMEMory:MDIRectory <directory_name>

The command creates a new subdirectory in the specified directory. If no directory is specified, a

subdirectory is created in the default directory. This command can also be used to create a directory
tree.

The command triggers an event and therefore has no query form and no *RST value.
Example: MMEM:MDIR 'carrier'
'creates the subdirectory 'carrier' in the current directory.

*RST value Resolution Options SCPI

- - Device-specific

MMEMory:MOVE <file_source>,<file_destination>

This command renames an existing file if no path is specified for <file_destination>. Otherwise the
file is moved to the specified path and stored under the original file name or, if specified, a new file
name.

It is also possible to specify the path using another parameter. The command is:
MMEMory:MOVE <file_source><msus_source>[,<file_destination>,<msus_destination>]

The command triggers an event and therefore has no query form and no *RST value.
Example: MMEM:MOVE 'testl.savrcl', 'keepl.savrcl
renames the file 'test1.savrcls' as 'keep1.savrcl'.

MMEM:MOVE 'testl.savrcl', '\smu one\keepl.savrcl

'moves the file 'test1.savrcl' to the subdirectory 'smu_one' and stores it there
under the name 'keep1.savrcl'.

*RST value Resolution Options SCPI

- Compliant

MMEMory:MSIS <msus>

The command sets the drive (or network resource in the case of networks) using <msus> (MSIS =
Mass Storage Identification String). This setting is effective for all MMEMory commands where the
drive is not explicitly specified in the parameter.
Example: MMEM:MSIS 'E:'

'selects the memory stick as the default drive.

*RST value Resolution Options SCPI

D:\ - Compliant
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MMEMory:RDIRectory <directory_name>

The command deletes the specified subdirectory in the specified directory. If no directory is
specified, the subdirectory with the specified name is deleted in the default directory.
The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM:RDIR 'carrier'
'deletes the subdirectory 'carrier' in the current directory.

*RST value Resolution Options SCPI

- - Device-specific

MMEMory:STORe:STATe 0,<file_name>

This command stores the current instrument setting in the specified file. If 0 is specified, the current
instrument setting is stored directly in the specified file. The intermediate instrument settings can be
stored using the *SAV command (see the section "Introduction - Common Commands", page 6.1).

If a number other than 0 is specified, the instrument setting must first be stored in an internal
memory with the same number using the common command *SAV.

The command triggers an event and therefore has no query form and no *RST value.
Example: MMEM: STOR:STAT 0, 'D:\USER\TEST1.ss'

'stores the current instrument setting in the file 'test1.ss' in the USER
directory on the internal hard disk.

*RST value Resolution Options SCPI

- - Compliant
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Status Subsystem

This system contains the commands for the status reporting system. *RST has no effect on the status
registers.

Queries return the current value of the respective register, which permits a check of the device status. A
decimal value between 0 and 32767 (=2'°-1) is returned.

The configuration commands set the respective register thus determining which status changes of the
instrument causes the status registers to be changed. A decimal value between 0 and 32767 (= 2*15-1)
is set.

Command Parameters Default Remark
unit

STATus:OPERation:CONDition? Query only
STATus:OPERation:ENABIle 0...32767 No query
STATus:OPERation:NTRansition 0...32767 No query
STATus:OPERation:PTRansition 0...32767 No query
STATus:OPERation[:EVEN(]? Query only
STATus:PRESet No query
STATus:QUEStionable:CONDition? Query only
STATus:QUEStionable:ENABIe 0...32767 No query
STATus:QUEStionable:NTRansition 0...32767 No query
STATus:QUEStionable:PTRansition 0...32767 No query
STATus:QUEStionable[:EVEN{]? Query only
STATus:QUEue[:NEXT]? Query only

STATus:OPERation:CONDition?

The command queries the content of the CONDition part of the STATus:OPERation register. This
part contains information on the action currently being performed in the instrument. The content is
not deleted after being read out since it indicates the current hardware status.

The command is a query command and therefore has no *RST value.

Example: STAT:OPER:COND?
'queries the Status:Operation:Condition register.

*RST value Resolution Options SCPI

- - Compliant

STATus:OPERation:ENABIe

The command sets the bits of the ENABIle part of the STATus:OPERation register. This setting
determines which events of the Status-Event part are forwarded to the sum bit in the status byte.
These events can be used for a service request.

This command triggers an event and therefore has no *RST value and no query form.

Example: STAT:OPER:ENAB 32767
'all events are forwarded to the sum bit of the status byte.

*RST value Resolution Options SCPI

- - Compliant
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STATus:OPERation:NTRansition

The command sets the bits of the NTRansition part of the STATus:OPERation register. If a bit is set,
a transition from 1 to 0 in the condition part causes an entry to be made in the EVENTt part of the
register. The disappearance of an event in the hardware is thus registered, e.g. the end of an

adjustment.
This command triggers an event and therefore has no *RST value and no query form.
Example: STAT:OPER:NTR 0
'a transition from 1 to 0 in the condition part of the Status:Operation register
does not cause an entry to be made in the EVEN part.
*RST value Resolution Options SCPI
_ _ Compliant

STATus:OPERation:PTRansition

The command sets the bits of the PTRansition part of the STATus:OPERation register. If a bit is set,
a transition from 0 to 1 in the condition part causes an entry to be made in the EVENTt part of the
register. A new event in the hardware is thus registered, e.g. the start of an adjustment.

This command triggers an event and therefore has no *RST value and no query form.

Example: STAT:OPER:PTR 32767
'all transitions from 0 to 1 in the condition part of the Status:Operation register
cause an entry to be made in the EVENt part.
*RST value Resolution Options SCPI
- - Compliant

STATus:OPERation:EVENt?

The command queries the content of the EVENt part of the STATus:OPERation register. This part
contains information on the actions performed in the instrument since the last readout. The content
of the EVEN!T part is deleted after being read out.

The command is a query command and therefore has no *RST value.
Example: STAT:OPER:EVEN?
'queries the STATus:OPERation:EVENH register.

*RST value

Resolution

Options

SCPI

Compliant
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STATus:PRESet

The command resets the status registers. All PTRansition parts are set to FFFFh (32767), i.e. all
transitions from 0 to 1 are detected. All NTRansition parts are set to 0, i.e. a transition from 1 to 0 in
a CONDition bit is not detected. The ENABIe parts of STATus:OPERation and
STATus:QUEStionable are set to 0, i.e. all events in these registers are not passed on.

The command triggers an event and therefore has no query form and no *RST value.
Example: STAT:PRES
'resets the status registers.

*RST value

Resolution

Options

SCPI

Compliant

STATus:QUEStionable:CONDition?

The command queries the content of the CONDition part of the STATus:QUEStionable register. This
part contains information on the action currently being performed in the instrument. The content is
not deleted after being read out since it indicates the current hardware status.

The command is a query command and therefore has no *RST value.
Example: STAT:OPER:COND?
'queries the Status:Questionable:Condition register.

*RST value Resolution Options SCPI

- - Compliant

STATus:QUEStionable:ENABIe

The command sets the bits of the ENABIe part of the STATus:QUEStionable register. This setting
determines which events of the Status-Event part are enabled for the sum bit in the status byte.
These events can be used for a service request.

This command triggers an event and therefore has no *RST value and no query form.

Example: STAT:OPER:ENAB 1
'problems when performing an adjustment cause an entry to be made in the
sum bit.

*RST value Resolution Options SCPI

- - Compliant
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STATus:QUEStionable:NTRansition

The command sets the bits of the NTRansition part of the STATus:QUEStionable register. If a bit is
set, a transition from 1 to 0 in the condition part causes an entry to be made in the EVENt part of the

register.

This command triggers an event and therefore has no *RST value and no query form.

Example: STAT:OPER:NTR 0
'a transition from 1 to 0 in the condition part of the Status:Questionable
register does not cause an entry to be made in the EVENt part.
*RST value Resolution Options SCPI
_ _ Compliant

STATus:QUEStionable:PTRansition

The command sets the bits of the PTRansition part of the STATus:QUEStionable register. If a bit is
set, a transition from 0 to 1 in the condition part causes an entry to be made in the EVENt part of the

register.

This command triggers an event and therefore has no *RST value and no query form.

Example: STAT:OPER:PTR 32767
‘all transitions from 0 to 1 in the condition part of the Status:Questionable
register cause an entry to be made in the EVENTt part.
*RST value Resolution Options SCPI
- - Compliant

STATus:QUEStionable:EVENt?

The command queries the content of the EVEN part of the STATus:QUEStionable register. This
part contains information on the actions performed in the instrument since the last readout. The
content of the EVENt part is deleted after being read out.

The command is a query command and therefore has no *RST value.
Example: STAT:OPER:EVEN?
'queries the Status:Questionable:Event register.

*RST value

Resolution

Options

SCPI

Compliant
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STATus:QUEue[:NEXT]?

The command queries the oldest entry in the error queue and then deletes it. Positive error numbers
denote device-specific errors, and negative error numbers denote error messages defined by SCPI
(see chapter 9 "Error Messages"). If the error queue is empty, 0 ("No error") is returned. The
command is identical to SYSTem:ERRor?.

The command is a query command and therefore has no *RST value.
Example: STAT:QUE?
'queries the oldest entry in the error queue.

Response: "0" , no error
'no errors have occurred since the error queue was last read out.

*RST value Resolution Options SCPI

- - Compliant
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System Subsystem

The SYSTem subsystem contains a series of commands for general functions which do not directly
affect signal generation.

Command Parameters Default Remark
unit
DEVice:PRESet No query
SYSTem:COMMunicate:GPIB:LTERminator EOI | STANdard
SYSTem:COMMunicate:GPIB[:SELF]:ADDRess | 0...30
SYSTem:DATE <year>,<month>,<day> No query
SYSTem:DISPlay:UPDate ON | OFF No query
SYSTem:ERRor:ALL? Query only
SYSTem:ERRor:CODE:ALL? Query only
SYSTem:ERRor:CODE[:NEXT]? Query only
SYSTem:ERRor:COUNt? Query only
SYSTem:ERRor[:NEXT]? Query only
SYSTem:PRESet No query
SYSTem:PROTect<n>[:STATe] ON | OFF , password No query
SYSTem:SECurity[:STATe] ON | OFF No query
SYSTem:SERRor? Query only
SYSTem:TIME <hour>,<minute>,<second> No query
SYSTem:VERSion? Query only

DEVice:PRESet
The command recovers the initial state of the instrument before shipping.

This command triggers an event and therefore has no *RST value and no query form.

Example: DEV:PRES
'recovers the initial state of the instrument

*RST value Resolution Options SCPI

_ _ Compliant
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SYSTem:COMMunicate:GPIB:LTERminator EOI | STANdard

The command sets the terminator recognition for remote control via the IEC/IEEE bus.

Parameters: EOI
The terminator must be sent together with the line message EOI (End of Line).
This setting is recommended for binary block transmissions where a character
could coincidentally have the value LF (Line Feed) but is not intended as the
terminator. This setting must be selected for block data with undefined length.

STANdard
An LF (Line Feed) is recognized as the terminator regardless of whether it is
sent with or without EOI.

Example: SYST:COMM:GPIB:LTER EOI
'only a character which is sent simultaneously with the line message EOI is
accepted as the terminator.

*RST value Resolution Options SCPI

STANdard - Compliant

SYSTem:COMMunicate:GPIB[:SELF]:ADDRess 1 ... 30

The command sets the IEC/IEEE-bus address.

Example: SYST:COMM:GPIB:ADDR 14
'sets IEC/IEEE-bus address 14.

*RST value Resolution Options SCPI

28 - Compliant

SYSTem:DATE <year>,<month>,<day>

The command sets the date for the instrument-internal calendar.

Example: SYST:DATE 2005,11,01
'sets November 1, 2005.

*RST value Resolution Options SCPI

- - Compliant

SYSTem:DISPlay:UPDate ON | OFF
The command switches the update of the display on/off. A switchover from remote control to manual
control always sets the status of the update of the display to ON.

Example: SYST:DISP:UPD OFF
'switches update of displayed parameter values off.

*RST value Resolution Options SCPI

ON - Device-specific
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SYSTem:ERRor:ALL?

The command queries all entries in the error queue and then deletes them. Positive error numbers
denote device-specific errors, and negative error numbers denote error messages defined by SCPI
(see chapter 9 "Error Messages"). If the error queue is empty, 0 ("No error") is returned.

The command is a query command and therefore has no *RST value.
Example: SYST:ERR:ALL?
'queries all entries in the error queue.

Response: "0", no error
'no errors have occurred since the error queue was last read out.

*RST value Resolution Options SCPI

_ _ Compliant

SYSTem:ERRor:CODE:ALL?

The command queries all entries in the error queue and then deletes them. Only the error numbers
are returned and not the entire error text. Positive error numbers denote device-specific errors, and
negative error numbers denote error messages defined by SCPI (see chapter 9 "Error Messages").
If the error queue is empty, 0 ("No error") is returned.

The command is a query command and therefore has no *RST value.
Example: SYST:ERR:CODE:ALL?
'queries all entries in the error queue and subsequently deletes them.

Response: "0"
'no errors have occurred since the error queue was last read out.

*RST value Resolution Options SCPI

- - Compliant

SYSTem:ERRor:CODE[:NEXT]?

The command queries the oldest entry in the error queue and then deletes it. Only the error number
is returned and not the entire error text. Positive error numbers denote device-specific errors, and
negative error numbers denote error messages defined by SCPI (see chapter 9 "Error Messages").
If the error queue is empty, 0 is returned.

The command is a query command and therefore has no *RST value.
Example: SYST:ERR:CODE?
'queries the oldest entry in the error queue.

Response: "0"
'no errors have occurred since the error queue was last read out.

*RST value

Resolution

Options

SCPI

Compliant
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SYSTem:ERRor:COUNLt?

The command queries the number of entries in the error queue. If the error queue is empty, '0' is
returned.

The command is a query command and therefore has no *RST value.
Example: SYST:ERR:CODE?
'queries the oldest entry in the error queue.

Response: "1"
'one error has occurred since the error queue was last read out.

*RST value Resolution Options SCPI

_ Compliant

SYSTem:ERRor[:NEXT]?

The command queries the oldest entry in the error queue and then deletes it. Positive error numbers
denote device-specific errors, and negative error numbers denote error messages defined by SCPI
(see chapter 9 "Error Messages"). If the error queue is empty, 0 ("No error") is returned. The
command is identical to the command STATus : QUEue : NEXT?.

The command is a query command and therefore has no *RST value.
Example: SYST:ERR?
'queries the oldest entry in the error queue.

Response: "0", no error
'no errors have occurred since the error queue was last read out.

*RST value Resolution Options SCPI

- - Compliant

SYSTem:PRESet
The command triggers an instrument reset. It has the same effect as the the *RST command.

The command triggers an event and therefore has no *RST value and no query form.
Example: SYST:PRES

'all instrument settings (also those that are not currently active) are reset to
their default values.

*RST value

Resolution

Options

SCPI

Compliant
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SYSTem:PROTect<n>[:STATe] ON | OFF, password

The command activates and deactivates the specified protection level. There are several protection
levels which disable specific service functions (authorized personnel of R&S Service Departments
only). These levels are identified by the suffix under PROTect.

The respective functions are disabled when the protection level is activated. No password is
required for activation. A password must be entered to deactivate the protection level. The password
for the first level is 123456. This protection level can be used to lock-out internal adjustments.
Example: SYST:PROT1 ON

'activates protection level 1. Internal adjustments are only possible after

deactivating the lock-out.

SYST:PROT1 OFF, 123456
'deactivates protection level 1. Internal adjustments are enabled again.

*RST value Resolution Options SCPI

_ _ Compliant

SYSTem:SERRor?

This command returns a list of all errors existing at the time when the query is started . This list
corresponds to the display on the info page under manual control.

The command is a query command and therefore has no *RST value.
Example: SYST:SERR?
'queries all errors existing in the error queue.

Response:
"-221, 'Settings conflict', 153, 'Input voltage out of
range'"

'the two returned errors have occurred since the error queue was last queried.

*RST value Resolution Options SCPI

- - Device-specific

SYSTem:TIME 0...23,0...59,0...59

The command sets the time for the instrument-internal clock.

Example: SYST:TIME 12,0,0
'sets the time to precisely 12 pm.

*RST value

Resolution

Options

SCPI

Compliant
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SYSTem:VERSion?
The command queries the SCPI version with which the instrument complies.

The command is a query command and therefore has no *RST value.

Example: SYST:VERS?
‘queries the SCPI version.

Response: 1996
'the instrument complies with the version from 1996.

*RST value Resolution Options SCPI

- - Compliant
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Commands - Alphabetical Lists

In the following, all remote-control commands are listed with their parameters and page numbers.
Generally, they are arranged alphabetically according to the keywords of the command.

Command Parameter Page
*CLS 6.2
*ESE 0...255 6.2
*ESR 0...255 6.2
*IDN 6.2
*IST 0...255 6.2
*OPC 6.2
*OPT 6.2
*PRE 0...255 6.2
*PSC 01 6.3
*RCL 1...10 6.3
*RST 6.3
*SAV 1...110 6.3
*SRE 0...255 6.3
*STB 0...255 6.3
*TRG 0...255 6.3
*TST 6.3
*WAI 0...255 6.3
BERT:RESult? 6.49
BERT:SEQuence AUTO | SINGle 6.51
BERT:SETup:CLOCK[:POLarity] RISing | FALLing 6.51
BERT:SETup:DATA[:POLarity] NORMal | INVerted 6.52
BERT:SETup:DENable OFF | LOW | HIGH 6.52
BERT:SETup:IGNore OFF | ONE | ZERO 6.53
BERT:SETup:MCOunt 0.0 ... 22321 6.53
BERT:SETup:MERRor 0.0 ... 2/32-1 6.53
BERT:SETup:RESTart:STATe ON | OFF 6.54
BERT:SETup:TYPE PRBS9 | PRBS11 | PRBS15 | PRBS16 | 6.54
| PRBS20 | PRBS21 | PRBS23

BERT:STARt 6.55
BERT:STATe 6.55
BERT:STOP 6.55
BERT:UNIT ENGineering | SClentific | PCT | PPM 6.56
CALibration:ALL[:MEASure]? 6.58
CALibration:AOUTput<CH>:AMPLitude? 6.58
DEVice:PRESet 6.75
DIAGnostic:AOUTput:POINt:CATalog? 6.59
DIAGnostic:AOUTput:POINt? 6.60
DIAGnostic:BGINfo? <module name> 6.60
DIAGnostic:FCONTtrol AUTO | FSPeed 6.61
DIAGnostic:POINt:CATalog? 6.61
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Command Parameter Page
DIAGnostic[:MEASure]:POINt? 6.61
MMEMory:CATalog:LENGth? <Path> 6.65
MMEMory:CATalog? <Path> 6.64
MMEMory:CDIRectory <directory_name> 6.65
MMEMory:COPY <source>[,<destination>] 6.65
MMEMory:DATA <file_name>[,<binary block data>] 6.66
MMEMory:DCATalog:LENGth? <Path> 6.67
MMEMory:DCATalog? <Path> 6.66
MMEMory:DELete <file_name> 6.67
MMEMory:LOAD:STATe 0,<file_name> 6.67
MMEMory:MDIRectory <directory_name> 6.68
MMEMory:MOVE <file_source>,<file_destination> 6.68
MMEMory:MSIS <drive> 6.68
MMEMory:RDIRectory <directory_name> 6.69
MMEMory:STORe:STATe 0,<file_name> 6.69
[SOURCce:]CREStfactor 6.5
[SOURCce:]CLOCk 1 kHz ... 300 MHz 6.30
[SOURce:]CLOCk:INPut:FREQuency 6.30
[SOURCce:]CLOCk:INPut:SLOPe POSitive | NEGative 6.30
[SOURCce:]CLOCK:SOURCce INTernal | EXTernal 6.31
[SOURce:]EQUalizer:IQ:CATalog:LENGth? 6.36
[SOURce:]EQUalizer:IQ:CATalog? 6.37
[SOURce:]EQUalizer:IQ:DELete < FILE NAME > 6.37
[SOURCce:]EQUalizer:IQ:1:FREQuency [0...1GHz] 6.37
[SOURce:]EQUalizer:1Q:I:GAIN [-5 ... +50 dB] 6.37
[SOURce:]EQUalizer:1Q:I:PHASe [-360 ... +360 deg] 6.38
[SOURce:]EQUalizer:1Q:I:POINts? 6.38
[SOURce:]EQUalizer:1Q:I:SELect <FILE NAME> 6.38
[SOURce:]EQUalizer:IQ:Q:FREQuency [0...1GHZ] 6.38
[SOURce:]EQUalizer:IQ:Q:GAIN [-5 ... +50 dB] 6.39
[SOURce:]JEQUalizer:1Q:Q:PHASe [-360 ... +360 deg] 6.39
[SOURce:]EQUalizer:1Q:Q:POINts? 6.39
[SOURce:]EQUalizer:IQ:Q:SELect 6.39
[SOURce:]EQUalizer:IQ:STATe ON | OFF 6.40
[SOURce:]EQUalizer:MODulator:CATalog:LENGth? 6.40
[SOURce:]EQUalizer:MODulator:CATalog? 6.40
[SOURce:]EQUalizer:MODulator:DELete<FILE NAME> 6.40
[SOURce:]EQUalizer:MODulator:FEMode ABSolute | RELative 6.41
[SOURCce:]EQUalizer:MODulator:FREQuency [0 ... 1 GHz] 6.41
[SOURce:]EQUalizer:MODulator: GAIN [-10 ... +10 dB] 6.41
[SOURce:]EQUalizer:MODulator:PHASe [-360 ... +360 deg] 6.41
[SOURce:]EQUalizer:MODulator:POINts? 6.41
[SOURce:]EQUalizer:MODulator:RFFRequency [0 ... 100 GHZz] 6.42
[SOURCce:]EQUalizer:MODulator:SELect <FILE NAME> 6.42
[SOURce:]EQUalizer:MODulator:STATe ON | OFF 6.42
1401.3084.32 6.81 E-2



Commands - Alphabetical Lists

R&S AFQ 100 A

Command Parameter Page
[SOURce:]EQUalizer:STATe ON | OFF 6.42
[SOURCce:]FOFFset 6.33
[SOURCce:]IMPairment:DELay:| -2...+2ns 6.33
[SOURCce:]IMPairment:DELay:Q -2..+2ns 6.33
[SOURCce:]IMPairment:GAIN:I [2dB ...0dB] 6.34
[SOURCce:]IMPairment:GAIN:Q [-2dB ...0dB] 6.34
[SOURCce:]IMPairment:OFFSet:| [-0.1 FS ...+0.1 FS] 6.34
[SOURCce:]IMPairment:OFFSet:Q [-0.1 FS ...+0.1 FS] 6.35
[SOURCce:]IMPairment:PHASe [-10 ... +10 deq] 6.35
[SOURCce:]IMPairment:STATe ON | OFF 6.35
[SOURCce:]INPut:BERT:IMPedance G50 | G1K 6.56
[SOURCce:]INPut:BERT:THReshold 0..2V 6.56
[SOURCce:]INPut:CONTrol:IMPedance G50 | G1K 6.24
[SOURCce:]INPut:CONTrol:THReshold [0...2V] 6.24
[SOURCce:]INPut: TRIGger:SEGMent:SLOPe POSitive | NEGative 6.24
[SOURCce:]INPut: TRIGger:SLOPe POSitive | NEGative 6.24
[SOURce:]OUTPut:ANALog<CH>:AMODe ELECtronic | ATTenuators 6.43
[SOURce:]JOUTPut:ANALog<CH>:BALanced:AMPLitude [0..1.5V] 6.44
[SOURCce:]JOUTPut:ANALog<CH>:BALanced:BIAS [25V..+25V] 6.44
[SOURce:]JOUTPut:ANALog<CH>:BALanced:BIAS:STATe ON | OFF 6.44
[SOURce:]OUTPut:ANALog<CH>:BALanced:OFFSet:| [-10 mV ... +10 mV] 6.44
[SOURce:]OUTPut:ANALog<CH>:BALanced:OFFSet:Q [[10mV ... +10 mV] 6.45
[SOURce:]JOUTPut:ANALog<CH>:TYPE BALanced | UNBalanced 6.45
[SOURCce:]JOUTPut:ANALog<CH>:UNBalanced:AMPLitude [0...0.75V] 6.45
[SOURce:]OUTPut:ANALog<CH>:UNBalanced:OFFSet:| [-10 mV ... +10 mV] 6.45
[SOURce:]JOUTPut:ANALog<CH>:UNBalanced:OFFSet:Q [(10 mV ... +10 mV] 6.46
[SOURCce:]OUTPut:AOUTput ANALog | DIGital 6.46
[SOURCce:]JOUTPut:DIGital<CH>:AMPLitude [OFS...1FS] 6.46
[SOURCce:]JOUTPut:DIGital<CH>:OFF Set:| [-0.1FS ... 0.1 FS] 6.46
[SOURce:]JOUTPut:DIGital<CH>:OFFSet:Q [-0.1 FS ... 0.1 FS] 6.46
[SOURCce:]JOUTPut:DIGital<CH>:PASSignment:10 SIGNal | MARKer 6.47
[SOURce:]OUTPut:DIGital<CH>:PASSignment:|1 SIGNal | MARKer 6.47
[SOURce:]OUTPut:DIGital<CH>:PASSignment:Q0 SIGNal | MARKer 6.47
[SOURCce:]JOUTPut:DIGital<CH>:PASSignment:Q1 SIGNal | MARKer 6.47
[SOURCce:]JOUTPut:DIGital<CH>:PORT PORT1 | PORT2 6.47
[SOURCce:]JOUTPut:DIGital<CH>:RESolution BIT6 | BIT7 | BIT8 | BIT9 | BIT10 | 6.48
BIT11 | BIT12 | BIT13 | BIT14 | BIT15 |
BIT16
[SOURCce:]JOUTPut:STATe ON | OFF 6.48
[SOURCce:]PRESet 6.5
[SOURce:]ROSCillator:DELay 0...5 ns 6.31
[SOURCce:]ROSCillator:EXTernal:SBANdwidth WIDE | NARRow 6.31
[SOURCce:]JROSCillator:SOURce INTernal | EXTernal 6.32
[SOURce:]ROSCillator:SOURce NORMal | MASTer | SLAVe | LAST 6.32
SOURce:STATe ON | OFF 6.6
[SOURce:]TRIGger:EXECute 6.18
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[SOURce:]TRIGger:MODE CONTinuous | SINGle 6.18
[SOURce:]TRIGger:OUTPut:DELay:FIXed ON | OFF 6.25
[SOURce:]TRIGger:OUTPut<[1]...4>:DELay 0 ... 2°20-1 Samples 6.25
[SOURce:]TRIGger:OUTPut<[1]...4>:DELay:MAXimum? 6.26
[SOURce:]TRIGger:OUTPut<[1]...4>:DELay:MINimum? 6.26
[SOURce:]TRIGger:OUTPut<[1]...4>:LIST 6.26
[SOURce:]TRIGger:OUTPut<[1]...4>:MODE UNCHanged | RESTart | PULSe | 6.27
PATTern | RATio | LIST
[SOURce:]TRIGger:OUTPut<[1]...4>:ONTime 1 ... wavelength -1 samples 6.28
[SOURce:]TRIGger:OUTPut<[1]...4>:PULSe:DIVider 2..2M0 6.28
[SOURce:]TRIGger:OUTPut<[1]...4>:PULSe:FREQuency? 6.29
[SOURce:]TRIGger:OUTPut<[1]...4>PATTern # 6.28
[SOURCce:]TRIGger:RENable ON | OFF 6.19
[SOURce:]TRIGger:RMODe? 6.19
[SOURCce:]TRIGger:SEGMent:DELay [0...10 sec] 6.19
[SOURCce:]TRIGger:SEGMent:EXECute 6.20
[SOURce:]TRIGger:SEGMent:INHibit [0...10 sec] 6.20
[SOURce:]TRIGger:SEGMent:MODE CONTinuous | SEAMless | SINGle 6.20
[SOURce:]TRIGger:SEGMent:SOURce MANual | EXTernal | BUS | AUTO 6.21
[SOURCce:]TRIGger:SOURce MANual | EXTernal | BUS | AUTO 6.21
[SOURce:]TRIGger[:EXTernal]:DELay 0...10 sec 6.22
[SOURCce:]TRIGger[:EXTernal]:INHibit 0...10 sec 6.22
[SOURce:]WAVeform:CATalog:LENGth? 6.6
[SOURCce:]WAVeform:CATalog? <path> 6.6
[SOURce:]WAVeform:DATA <waveform filename>,[<binary data 6.7
block>]
[SOURCce:]WAVeform:DELete <waveform filename> 6.7
[SOURCce:]WAVeform:POINts <waveform filename> 6.7
[SOURce:]WAVeform:PURGe 6.8
[SOURce:]WAVeform:PURGe? 6.8
[SOURCce:]WAVeform:SELect <waveform filename> 6.8
[SOURce:]WAVeform:TAG? <tag name> 6.8
[SOURce:]WSEGment:NEXT 6.22
[SOURCce:]WSEGment:NEXT:MODE AINCrement | FPARallel | FSERial 6.23
[SOURce:]WSEGment? 6.22
STATus:OPERation:CONDition? 6.70
STATus:OPERation:ENABIle 6.70
STATus:OPERation:EVENt? 6.71
STATus:OPERation:NTRansition 6.71
STATus:OPERation:PTRansition 6.71
STATus:PRESet 6.72
STATus:QUEStionable:CONDition? 6.72
STATus:QUEStionable:ENABIle 6.72
STATus:QUEStionable:EVENt? 6.73
STATus:QUEStionable:NTRansition 6.73
STATus:QUEStionable:PTRansition 6.73
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STATus:QUEue[:NEXT]? 6.74
SYSTem:COMMunicate:GPIB:LTERminator EOI | STANdard 6.76
SYSTem:COMMunicate:GPIB[:SELF]:ADDRess 1...30 6.76
SYSTem:DATE <year>,<month>,<day> 6.76
SYSTem:DISPlay:UPDate ON | OFF 6.76
SYSTem:ERRor:ALL? 6.77
SYSTem:ERRor:CODE:ALL? 6.77
SYSTem:ERRor:CODE[:NEXT]? 6.77
SYSTem:ERRor:COUNt? 6.78
SYSTem:ERRor[:NEXT]? 6.78
SYSTem:PRESet 6.78
SYSTem:PROTect<n>[:STATe] ON | OFF, password 6.79
SYSTem:SERRor? 6.79
SYSTem:TIME <hour>,<minute>,<second> 6.79
SYSTem:VERSion? 6.80
TRIGger:BERT:IMMediate 6.57
The <CH> suffix is necessary only if either two analog or two digital output boards are fitted.
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8 Maintenance and Remote Control
Interfaces

Introduction - Maintenance and Interfaces

The following chapter contains information on the maintenance of the modulation generator and a
description of the remote control interfaces.

Please follow the instructions in the service manual when exchanging modules or ordering spares. The
order no. for spare parts can be found in the service manual.

The address of our support center and a list of all Rohde & Schwarz service centers can be found at the
beginning of the printed manual.

The service manual includes further information particularly on troubleshooting, repair and exchange of
modules.

Maintenance

The instrument does not need a periodic maintenance. However, it is recommended to check the rated
data from time to time.

Make sure that the air vents are not obstructed.

The storage temperature range of the instrument is given in the data sheet. If the instrument is to be
stored for a longer period of time, it must be protected against dust.

The original packing should be used, particularly the protective covers at the front and rear, when the
instrument is to be transported or dispatched. If the original packing is no longer available, use a sturdy
cardboard box of suitable size and carefully wrap the instrument to protect it against mechanical
damage.
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Hardware Interfaces

The following section describes the remote-control interfaces of the signal generator and the pin
assignment of the monitor connector. All other interfaces are described in chapter 1, sections "Legend
for Front Panel View" and "Legend for Rear Panel View". For specifications refer to the data sheet.

IEC/IEEE Bus Interface

The standard instrument is equipped with an IEC/IEEE bus connector. An IEEE 488 interface connector
is located on the rear panel. An external controller for remote control of the instrument can be
connected via the IEEE 488 interface connector using a shielded cable.

Interface Characteristics

— 8-bit parallel data transfer

— bi-directional data transfer

— three-line handshake

— high data transfer rate

— up to 15 instruments can be connected

— maximal length of the interconnecting cables 15 m (single connection, 2m)
— wired-OR connection if several instruments are connected in parallel.

ATN IFC NRFD EOI D2 DO

GND |SRQ |NDAC | DAV Dyy
| |
GND(24) GND(ZZ)KEND(ZO)\ GND& D7 | D5

GND(23) GND(21) GND(19) REN D6 D4

Figure 8-1 Pin assignment of IEC/IEEE-Bus interface
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Bus Lines

1. Data bus with 8 lines DO to D7.
The transmission is bit-parallel and byte-serial in the ASCII/ISO code. DO is the least significant bit,

D7 the most significant bit.

2. Control bus with 5 lines

IFC
(Interface Clear)

ATN
(Attention)

SRQ
(Service Request)

REN
(Remote Enable)

EOI
(End or Identify)

active LOW resets the interfaces of the instruments connected to the
default setting.

active LOW signals the transmission of interface messages.
inactive HIGH signals the transmission of device messages.

active LOW enables the connected device to send a service request to
the controller.

active LOW permits switchover to remote control.

has two functions in connection with ATN:

ATN = HIGH
active LOW marks the end of data transmission.
ATN = LOW

active LOW triggers a parallel poll.

3. Handshake bus with three lines

DAV
(Data Valid)

NRFD
(Not Ready For Data)

NDAC
(Not Data Accepted)

1401.3084.32

active LOW signals a valid data byte on the data bus.

active LOW signals that one of the connected devices is not ready for
data transfer.

active LOW signals that the instrument connected is accepting the
data on the data bus.
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IEC/IEEE-Bus Interface Functions

Instruments which can be remote controlled via the IEC/IEEE bus can be equipped with different
interface functions. The following table lists the interface functions appropriate for the instrument.

Table 8-1 IEC/IEEE Bus Interface functions

Control character

Interface function

SH1 Handshake source function (source handshake), full capability

AH1 Handshake sink function (acceptor handshake), full capability

L4 Listener function, full capability, unaddress if MTA.

T6 Talker function, full capability, ability to respond to serial poll, unaddress if MLA
SR1 Service request function (Service Request), full capability

PP1 Parallel poll function, full capability

RL1 Remote/Local switch over function, full capability

DC1 Reset function (Device Clear), full capability

DT1 Trigger function (Device Trigger), full capability

Co No controller function

1401.3084.32
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IEC/IEEE Bus Messages

Interface messages are transferred on the data lines of the IEC/IEEE bus when the "ATN" control line is
active (LOW). They are used for communication between controller and instruments and can only be

sent by the controller which currently has control of the IEC/IEEE bus.

Universal Commands

The universal commands are encoded 10 - 1F hex. They affect all instruments connected to the bus

without addressing.

Table 8-2 Universal Commands
Command Visual Basic command Effect on the instrument
DCL IBCMD (controller%, CHR$(20)) | Aborts the processing of the commands just

(Device Clear)

received and sets the command processing
software to a defined initial state. Does not change
the instrument settings...

IFC
(Interface Clear)

IBSIC (controller%)

Resets the interfaces to the default setting.

LLO
(Local Lockout)

IBCMD (controller%, CHR$(17))

Locks switchover from remote control to manual
control by means of the front panel keys

SPE
(Serial Poll Enable)

IBCMD (controller%, CHR$(24))

Ready for serial poll.

SPD
(Serial Poll Disable)

IBCMD (controller%, CHR$(25))

End of serial poll.

PPU
(Parallel Poll Unconfigure)

IBCMD (controller%, CHR$(21))

End of the parallel-poll state.

Addressed Commands

The addressed commands are encoded 00 - OF hex. They are only effective for instruments addressed

as listeners.
Table 8-3 Addressed Commands
Command VISUAL BASIC Command Effect on the instrument
SDC IBCLR (device%) Aborts the processing of the commands just

(Selected Device Clear)

received and sets the command processing
software to a defined initial state. Does not change
the instrument setting.

GET
(Group Execute Trigger)

IBTRG (device%)

Triggers a previously active device function (e.g. a
sweep). The effect of the command is the same as
with that of a pulse at the external trigger signal
input.

GTL
(Go to Local)

IBLOC (device%)

Transition to the "Local" state (manual control).

PPC
(Parallel Poll Configure)

IBPPC (device%, data%)

Configures instrument for parallel poll. Additionally,
the Visual Basic command executes PPE/PPD.

1401.3084.32
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LAN Connector

The unit is equipped with an LAN interface as standard. The LAN connector is at the rear of the
instrument. Provided the appropriate rights have been assigned by the network administrator, files can
be transmitted via the network, and network resources, e.g. network folders, can be used. The
instrument can also be remote-controlled and manually operated in the network. It is connected by
means of a commercial RJ45 cable.

The network card functions with 100/1000 MHz Ethernet IEEE 802.3u. The TCP/IP network protocol
and the associated network services are preconfigured. TCP/IP ensures connection-oriented
communication, where the order of the exchanged messages is adhered to and interrupted links are
identified. With this protocol, messages cannot be lost.

Connection of the instrument is described in chapter 1, section "Connection to the Network", remote
control via Ethernet is described in chapter 5, section "Remote Control via IEC/IEE Bus". The
architecture of a LAN remote-control connection is described in detail in the following.

Remote control of an instrument via a network is based on standardized protocols which follow the OSI
reference model (see Fig. below).

Application SCPI SCPI [3]
Presentation XDR (VXI-11) RFC 1014 [1,2]
Session ONC-RPC RFC 1057
Transport TCP / UDP RFC 793
Network IP RFC 791
Data Link Ethernet/802.3 8802-3
Physical 802.3/10BASE-T 8802-3
Fig. 8-2 Example for LAN remote control based on the OSI reference model

Based on TCP/UDP, messages between the controller and the instrument are exchanged via open
network computing (ONC) - remote procedure calls (RPC). With XDR, legal RPC messages are known
as VXI-11 standard. Based on this standard, messages are exchanged between the controller and the
instrument. The messages are identical with SCPI commands. They can be organized in four groups:
program messages (control command to the instrument), response messages (values returned by the
instrument), service requests (spontaneous queries of the instrument) and low-level control messages
(interface messages).

A VXI-11 link between a controller and an instrument uses three channels: a core, abort and interrupt
channel. Instrument control is mainly performed on the core channel (program, response and low-level
control messages). The abort channel is used for immediate abort of the core channel; the interrupt
channel transmits spontaneous service requests of the instrument. Link setup itself is very complex. For
more details refer to the VXI-11 specification ("TCP/IP Instrument Protocol Specification VXI-11,
Revision 1.0 VMEbus Extensions for Instrumentation, VXIbus", and "TCP/IP-IEEE 488.2 Instrument
Interface Specification VXI-11.3, Draft 0.3 VMEbus Extensions for Instrumentation, VXIbus").
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Core channel
(program, response,
control messages )

Instrument +—¢----oooooooooooieiioiiioiooons Controller
Abort channel

(abort)

Interrupt channel
(Service request)

Fig. 8-3 VXI-11 channels between instrument and controller

The number of controllers that can address an instrument is practically unlimited in the network. In the
instrument, the individual controllers are clearly distinguished. This distinction continues up to the
application level in the controller, i.e. two applications on a PC are identified by the instrument as two
different controllers.

Controller
Instrument ¢ > Controller
Controller

Fig. 8-4 Remote control via LAN from several controllers

The controllers can lock and unlock the instrument for exclusive access. This regulates access to the

instrument of several controllers.
In the 'Measurement & Automation Control’ program, this setting is made on the Template tab.

¥ TCPIPO::127.0.0.1::inst0::INSTR [Sezsion 0x001B36EQ0)

Template | Basic 1/0)| Interface 140

viEnableE vent viDisabIeEventI viDiscardEventsl vWaitDnEventl
viGetﬁ.ttrihuteI viSebﬁ.ttrihutel wiLock | viUnInckI viEventHandlerI

P amoiod ooy Actual Access Key

Tirneowt
g; 0
Lack Tvpe

& Ercluzive

& Shared

Return % alue

0

5]
&8 Acquire a lock oh the resource. | Ewxecute |
P=H| E
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VXI-11 Interface Messages

On the Ethernet link, the interface messages are called low-level control messages. These messages
can be used to emulate interface messages of the IEC/IEEE bus.

Table 8-4 VXI-11 Interface Messages

Command Effect on the instrument

&ABO (Abort) Aborts the processing of the commands just received.

&DCL (Device Clear) Aborts the processing of the commands just received and sets the command
processing software to a defined initial state. Does not change the instrument
setting.

&GTL (Go to Local) Transition to the "Local" state (manual control)

&GTR (Go to Remote) Transition to the "Remote" state (remote control)

&GET (Group Execute Trigger) Triggers a previously active device function (e.g. a sweep). The effect of the
command is the same as with that of a pulse at the external trigger signal
input.

&LLO (Local Lockout) Disables switchover from remote control to manual control by means of the
front panel keys

&POL (Serial Poll) Starts a serial poll

&NREN (Not Remote Enable) Enables switchover from remote control to manual control by means of the
front panel keys

USB Connection (USB and USB IN)

The instrument is equipped as standard with five USB (universal serial bus) connectors.

uUsB

Four of them are type A interfaces (host USB) which establish a connection to the controller. They can
be used for connecting peripherals such as mouse and keyboard or a memory stick for data
transmission. Two of the master USB 2.0 connectors are at the instrument front. A third one is fitted at
the rear panel along with an USB 1.1 connector, labeled as USB 2 and USB 1, respectively.

USB IN

The fifth connector is an USB 2.0 type B interface (device USB) and located at the rear of the
instrument, labeled as USB IN. It can be used for remote control. The device ID required in this case is
75 (HEX) for remote control. The vendor ID is AAD (HEX).
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Specifications of Digital Interfaces

Note:
If digital ports are required choose instrument option R&S AFQ-B18.

Option R&S AFQ-B18 provides two ports:

— Port 1 is a connector with 26 pins which outputs 1Q signals multiplexed, this port is appropriate for
connecting other R&S instruments. The maximum system clock frequency amounts to 100 MHz.

— Port 2 is a HD-SCSI connector with 68 pins which outputs memory data parallel, not multiplexed.
The maximum system clock frequency amounts to 300 MHz. This port is appropriate for driving
DACs.

Pin 1
/
/
4
9 )
PP LF L L LT L L L L LT LT LT LT
O Flglglgigligigigigigigigigl O
Q./
= [ _— o U:U =
Pin 26
?;4 33 30 20 10 321
1
\. |
@ &._.._:_.._:_QD_.._:_.._:_.._._._U‘ 25 5 @
5 e e e e e o e o e e e e e
/
68 67 60 50 40 35

Fig. 8-5 Pin Assignment of Port 1 and Port 2
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Port 1

Port 1 drives instrument equipped with a digital 1/Q input, providing two modes:

a) The interface runs at 100 MHz clock rate, the data are output from sample memory at an
adjustable clock rate or at an external clock rate and are resampled to 100 MHz. Time and
frequency shifts as well as equalizer features are possible. The user may switchon an IF, i.e. a
frequency offset which will frequency shift the radio signal immediately.

b) The interface runs at 100 MHz clock rate, the data are output from sample memory at an
internal adjustable clock rate or an external clock rate and inserted in the data stream. Valid
data words are labeled as "Enable". The instrument does not resample the signal, this means,
the clock rate is not changed. Time and frequency shifts as well as equalizer features are not

accessible.

Connector:

The pins are assigned as follows:

R&S AFQ-B18 - Port 1: MUXED DATA
Signals for I and Q Control Signals
LVDS "p" LVDS "n" LVDS "p" LVDS "n"

Pin Pin Pin Pin
OuT 0 3 15 SYNC In 1 14
OUT 1 4 16 12C Clock 7 (3V3-Logic)
OuUT 2 5 17 12C Data 20 (3V3-Logic)
OUT 3 9 21
OuT 4 10 22 GND 2
OUT 5 11 23 GND 19
OUT 6 12 24 GND 26
ouT7 13 25 +5V-Out 8
Clock 6 18

LVDS "p" und LVDS "n" are a pair of lines. The signals have to be transmitted at a differential
impedance of 100 Q and terminated appropriately to avoid signal reflections. The multiplex factoris 7:1,
hence a clock rate of 100MHz corresponds to a data rate of 700 Mbit/s.

Serializing and Mapping

I/Q data are transmitted using National Semiconductor's LVDS Channellink technique. Data bits of | and
Q, markers and additional controller cables are mapped to 48 data bits. The option R&S AFQ-B18
generates serial data streams from the 48 bits which are specified below:

1401.3084.32
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Mapping of | and Q to Muxed Data Stream

Data Bit Content Line
47 Q-Data Bit 15 (MSB)
46 Q-Data Bit 14 -
45 Q-Data Bit 13 —
44 Q-Data Bit 12 3
43 Q-Data Bit 11
42 Q-Data Bit 10
41 Q-Data Bit 9
40 Q-Data Bit 8 ©
39 Q-Data Bit 7 —
38 Q-Data Bit 6 3
37 Q-Data Bit 5
36 Q-Data Bit 4
35 Q-Data Bit 3
34 Q-Data Bit 2 o
33 Q-Data Bit 1 —
32 Q-Data Bit 0 3
31 reserved
30 reserved
29 reserved
28 reserved <
27 reserved -
26 Marker 2 3
25 Marker 3
24 Marker 4
23 I-Data Bit 15 (MSB)
22 I-Data Bit 14 -
21 I-Data Bit 13 —
20 -Data Bit 12 3
19 I-Data Bit 11
18 I-Data Bit 10
17 I-Data Bit 9
16 I-Data Bit 8 ~
15 I-Data Bit 7 —
14 |-Data Bit 6 3
13 I-Data Bit 5
12 I-Data Bit 4
11 I-Data Bit 3
10 I-Data Bit 2
9 I-Data Bit 1 -
8 |-Data Bit 0 3
7 reserved
6 reserved
5 reserved
4 reserved
3 reserved ,C_>
2 Marker 1 8
1 ENABLE
0 VALID
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As the bits are being collected serially, consecutive groups of six are transmitted on line 1, line 2, line 3
etc.

To get rid of DC components, a DC balance bit is added after the 6th bit, so that seven bits are
transmitted per sample.

The associated clock line transmits 100 MHz (100 Mbits/s) whereby the positive clock slope denotes a
new multiplex word.

National Semiconductor's 48-Bit Channel Link Deserializer DS90CR484 can receive this data stream,
see http://www.national.com/pf/DS/DS90CR484.html

Apart from the multiplexed data stream the instrument transmits the following data:

SYNC_IN: The desired memory clock rate may be set here.
I2CD, 12CC:  The interface transmits supplemented signal data, e.g. signal name, word width
(length), clock rate, usage of IF, etc. See TVR290 for details.

Digital Resolution
The user may set digital resolution to 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, or 16 bits.

Marker
The marker is inserted at the mentioned position into the output stream.

Clock Generation

The output signal at Port 1 will be generated at a base clock rate or 100 MHz. Since the data stream is
multiplexed 7 to 1, this corresponds to a data rate of 700 Mbit/s.

The memory clock may run at a rate selected by the user, the rate must not exceed 100 MHz, of
course.

Filters
In mode a) all features of the instrument can be used, e.g. time and frequency shifts Af / At or the
correction filters in the impairments and equalizer block.
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Port 2

The memory data are output in two words with a width (length) of 16 bits each. Every word will be
passed over along with a clock signal.

Connector:
The pins are assigned as follows:

AFQ-B18 - Port 2: PARALLEL DATA
Signals for | Signals for Q
LVDS "p" | LVDS "n" LVDS "p" | LVDS "n"

Pin Pin Pin Pin
Bit 0 (LSB) 1 35 Bit 0 (LSB) 18 52
Bit 1 2 36 Bit 1 19 53
Bit 2 3 37 Bit 2 20 54
Bit 3 4 38 Bit 3 21 55
Bit 4 5 39 Bit 4 22 56
Bit 5 6 40 Bit 5 23 57
Bit 6 7 41 Bit 6 24 58
Bit 7 8 42 Bit 7 25 59
Bit 8 10 44 Bit 8 27 61
Bit 9 11 45 Bit 9 28 62
Bit 10 12 46 Bit 10 29 63
Bit 11 13 47 Bit 11 30 64
Bit 12 14 48 Bit 12 31 65
Bit 13 15 49 Bit 13 32 66
Bit 14 16 50 Bit 14 33 67
Bit 15 (MSB) 17 51 Bit 15 (MSB) 34 68
Clock 9 43 Clock 26 60

LVDS "p" und LVDS "n" are a pair of wires (lines). The signals have to be transmitted at a differential
impedance of 100 Q and terminated appropriately to avoid signal reflections.

Note:
Because of large clock rates and high slew rates a proper cabling is necessary: Avoid
impedance discontinuities and branch lines. The differential line should be terminated properly
(100 ©) and the resistor must be as close as possible to the line end.

Clock and data are in phase, this means, the rising clock slopes (edge) coincide with the transitions
between two consecutive symbols. Furthermore, the clock can be inverted, hence the falling clock slope
coincides with the transitions between two consecutive symbols.

Transmission Specs

data LVDS, > +/- 200mV at 100
clock LVDS, > +/- 200mV at 100
skew 200 ps
rise time 400 ps

Digital Resolution
The user can adjust digital resolution to 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, or 16 bits.
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Marker
Independent of the selected digital resolution the user can make the instrument replace several lines of
the output stream by marker signals (see chapter 4, section "Marker Dialog").

Clock Generation
The output signal at port 2 can be generated using either internal or external clock. However, the user
should observe the following aspects:

1. Instrument's output clock and signal ("Forward Clock") are in phase. Signal and clock
propagation delay are equal. The input registers of the receiver circuitry should be configured
accordingly.

2. The instrument generates its internal clock by a phase locked loop within digital circuitry. This
clock signal is therefore not appropriate for driving a sophisticated DAC. The same problem
arises from external clocks which are output again at the CLOCK OUT connector. Jitter and
noise level of a re-output clock are worse compared with a dedicated clock of the DAC.

3. An dedicated clock generated by a synthesizer is therefore recommended for the DAC. The
data of the instrument along with its clock signal should be taken over and then be both re
synchronized to the clock signal of the synchronizer and then forwarded to the DAC.

Filter

In parallel mode, the data is not resampled. Time and frequency shifts as well as equalizer features are
not accessible.
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9 Error Messages

Introduction - Status Information and Messages

This chapter describes the error messages of the instrument. The error messages are output in the Info
line on the screen and entered in the error error/event queue of the status reporting system.

A great variety of different messages such as status messages, error messages, warnings or
information are displayed in the header field of the screen. Some error messages require that the error
must be eliminated before correct instrument operation can be ensured.

In the remote control mode, error messages are entered in the error/event queue of the status reporting
system and can be queried with the command SYSTem:ERRor?. If the error queue is empty, 0 ("No
error") is returned.

Error Messages

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

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). They 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 signaled by a permanent message must be eliminated before correct
instrument operation can be ensured.

The message is displayed until the error is eliminated. It covers the status display in the info line. After
error elimination, the message automatically disappears and is also recorded in the history.
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Alphabetical List of SCPI-Error Messages

The following list contains all error messages defined in SCPI in alphabetical order. SCPI error
messages are the same in all SCPI instruments. The errors are assigned negative numbers.

The error text being entered into the error/event queue or being displayed is printed in bold face on the
left together with the error code. Below the error text, there is an explanation as to the respective error.

Note:
The index provides a list of the error messages sorted according to their error codes.

Block data not allowed (-168)

The command contains legal block data which are not allowed at this point.

Example: The command SOUR: FREQ requires a numeric parameter - FREQ
#13a
SCPI: Command error - sets bit 5 in the ESR register.

Character data not allowed (-148)
The character data is prohibited for this command or at this point of the command.

Example: Command SOURce : FREQuency requires a numeric parameter.

SCPI: Command error - sets bit 5 in the ESR register.

Character data too long (-144)
The character data element contains more than 12 characters.

SCPI: Command error - sets bit 5 in the ESR register.

Command Error (-100)
Generic error message that cannot detect a more specific error.

SCPIL: Command error - sets bit 5 in the ESR register.

1401.3084.32 9.2 E-2



R&S AFQ 100 A Error Messages

Command protected (-203)

The desired command could not be executed as it was protected with a password.

Example: The command CAL: FREQ? might be protected with a password.

Remedy Use command :SYST:PROT1 OFF, 123456 to enable the
command.

SCPI: Execution error - sets bit 4 in the ESR register.

Data out of range (-222)
A value of the transmitted command was outside the legal range.

Example: Command SOUR: FREQ only permits entries in the range of min to
max frequency.

SCPI: Execution error - sets bit 4 in the ESR register.

Data type error (-104)

The command contains an invalid value indication.

Example: ON is indicated instead of a numeric value for frequency setting -
:FREQ ON
SCPIL: Command error - sets bit 5 in the ESR register.

Device-specific error (-300)
Device-specific error not defined in greater detail.

SCPI: Device-specific error - sets bit 3 in the ESR register.

Exponent too large (-123)
The magnitude of the exponent is too large.

SCPIL: Command error - sets bit 5 in the ESR register.
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Expression data not allowed (-178)
The command contains a mathematical expression at an impermissible position.

SCPI: Command error - sets bit 5 in the ESR register.

GET not allowed (-105)
A Group Execute Trigger (GET) is within a command line.

Note: A Group Execute Trigger (GET) is only allowed at the end of a
command line or in a separate command line.

SCPI: Command error - sets bit 5 in the ESR register.

Hardware error (-240)

A legal program command or a query could not be executed because of a hardware
problem in the device.

SCPI: Execution error - sets bit 4 in the ESR register.

Hardware missing (-241)

A legal program command or a query could not be executed because of missing
device hardware.

Example: An option is not fitted.

SCPI: Execution error - sets bit 4 in the ESR register.

Header suffix out of range (-114)
The command contains an illegal numeric suffix.

Example: : SOURce22 is not defined for the signal generator.

SCPI: Command error - sets bit 5 in the ESR register.

lllegal parameter value (-224)
The parameter value is invalid.

Example: An invalid text parameter is indicated -
:SOUR:BB:GSM:TRIG:SOUR TASTe.

SCPIL: Execution error - sets bit 4 in the ESR register.
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Invalid block data (-161)
The command contains illegal block data.

Example: An END message was received before the expected number of
data had been received or no numeric data element is sent after
the introductory #.

SCPI: Command error - sets bit 5 in the ESR register.

Invalid Character (-101)
The command contains an invalid sign.

Example: A header contains an ampersand, "SOURCE&".

SCPI: Command error - sets bit 5 in the ESR register.

Invalid separator (-103)
The command contains an impermissible sign instead of a separator.

Example: A semicolon is missing after the first command in a command
line with several commands.
":FREQ 2MHz POW -25".

SCPIL: Command error - sets bit 5 in the ESR register.

Invalid suffix (-131)
The suffix is not appropriate for this command.

Example: nHz is not defined.

SCPI: Command error - sets bit 5 in the ESR register.

Lists not same length (-226)

The parts of a list have different lengths. This error message is also displayed if only
part of a list has been transmitted via IEC bus. All parts of the list have to be
transmitted always before it is executed.

Example: The POWer list content is longer than the FREQuency list
content, or only the POWer content is transmitted.

SCPI: Execution error - sets bit 4 in the ESR register.
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Missing parameter (-109)
The command does not contain the required parameters.

Example: Command : SOUR:FREQ requires the indication of a parameter -
":FREQ; POW -35".

SCPI: Command error - sets bit 5 in the ESR register.

No error (0)

This message is output if the error queue does not contain entries.

Numeric data not allowed (-128)

The command contains a numeric data element the device does not accept in this

position.

Example: The command : SOUR: BB :MCCW: SEQ requires the indication of a
text parameter - SOUR:BB:MCCW: SEQ AUTO.

SCPI: Command error - sets bit 5 in the ESR register.

Out of memory (-225)
The storage space available in the instrument is exhausted.

SCPI: Execution error - sets bit 4 in the ESR register.

Parameter not allowed (-108)
The command contains too many parameters.

Example: Command SOURce: FM: INTernal : FREQuency permits only
one frequency indication - " : FREQ:CENT 30 kHz, 40 kHz".

SCPI: Command error - sets bit 5 in the ESR register.
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Program mnemonic too long (-112)
The header contains more than 12 characters.

SCPI: Command error - sets bit 5 in the ESR register.

Queue overflow (-350)

This error code is entered into the queue instead of the actual error code if the
queue is full. It indicates that an error has occurred but not been recorded in the
queue. The original error message is lost.

Remedy: Reading out the error messages e.g. with command
SYSTem:ERRor : ALL? clears the error queue.

SCPI: Device specific error- sets bit 3 in the ESR register.

Query interrupted (-410)
This query has been interrupted.

Example After a query, the instrument receives new data before the
response has been sent completely.

SCPI: Query error - error in data request - sets bit 2 in the ESR register.

Query unterminated (-420)

This query is missing or incomplete.

Example The instrument is addressed as a talker and receives incomplete
data.
SCPIL: Query error - error in data request - sets bit 2 in the ESR register.

Query deadlocked (-430)

This query cannot be processed.

Example The input and output buffers are full, the instrument cannot be
operated.
SCPI: Query error - error in data request - sets bit 2 in the ESR register.
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Self test failed ... (-330)

An error was detected in the self test named after the semicolon. An error-free
operation of the module concerned is no longer guaranteed.

SCPI: Device specific error - sets bit 3 in the ESR register.

Settings conflict ... (-221)

There is a setting conflict between the two parameters indicated after the semicolon.

Example: The set FSK deviation is too large for the selected symbol rate.

Remedy One of the given values has to be corrected to obtain a valid
output signal.

SCPI: Execution error - sets bit 4 in the ESR register.

String data not allowed (-158)
The command contains a legal string data element which is not allowed at this point.

Example: A text parameter is set in quotation marks -
SOURce: FREQuency:MODE "FIXed".

SCPI: Command error - sets bit 5 in the ESR register.

Suffix not allowed (-138)
A suffix is not allowed for this command or at this point of the command.

Example: Command *RCL does not permit indicating a suffix.

SCPI: Command error - sets bit 5 in the ESR register.

Suffix too long (-134)
The suffix contains more than 12 characters.

SCPIL: Command error - sets bit 5 in the ESR register.
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Syntax error (-102)

The command is invalid.

Example: The command contains block data the instrument does not
accept.
SCPI: Command error - sets bit 5 in the ESR register.

System error (-310)

This error message suggests an error within the instrument. Please inform the R&S
Service.

SCPI: Device specific error - sets bit 3 in the ESR register.

Too many digits (-124)
The decimal numeric data element contains too many digits.

SCPI: Command error - sets bit 5 in the ESR register.

Too much data (-223)
More data were sent by the host than the signal generator can handle.

SCPI: Execution error - sets bit 4 in the ESR register.

Undefined header (-113)
The sent command header has not been defined.

Example: Header : *XY7 is undefined for every instrument.

SCPI: Command error - sets bit 5 in the ESR register.
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