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Before putting the product into operation for
the first time, make sure to read the following

Safety Instructions

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

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

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

Symbols and safety labels

A I 11 kg I A — — ./ J7 A
. . Attention!
Observe Weight Danger of Warning! .
operating indication for electric Hot PE terminal | Ground g:(r?r:ji:gl Sel}enc;tirtﬁ/s(;tanc
instructions units >18 kg shock surface devi
evices
| O (_lj e TN TN D
. Device fully
fgl?:lé Standby cl::)l::(reg;t Alternating Direct/alternating | protected by
ON/OgFF 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 other parts of the documentation. In these safety
instructions, the word "product” refers to all merchandise sold and distributed by Rohde & Schwarz,
including instruments, systems and all accessories.

Tags and their meaning

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

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

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

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

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

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. It is therefore
essential to make sure that the tags described here are always used only in connection with the
associated documentation and the associated product. The use of tags in connection with unassociated
products or unassociated documentation can result in misinterpretations 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 max. 2000 m.
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
the product or opening the product, the
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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.qg.
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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Safety Instructions

4. 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.

5. 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.

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

7. 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.

8. 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.

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

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

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

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

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.

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

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

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

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

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

Never use the product under conditions in
which condensation has formed or can form
in or on the product, e.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. If batteries or storage batteries are
improperly replaced, this can cause an
explosion (warning: lithium cells). Replace
the battery or storage battery only with the
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matching Rohde & Schwarz type (see
spare parts list). Batteries and storage
batteries are hazardous waste. Dispose of
them only in specially marked containers.
Observe local regulations regarding waste
disposal. Do not short-circuit batteries or
storage batteries.

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.

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

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

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

Informaciones de seguridad

Es el principio de Rohde & Schwarz de tener a sus productos siempre al dia con los estandards de
seguridad y de ofrecer a sus clientes el maximo grado de seguridad. Nuestros productos y todos los
equipos adicionales son siempre fabricados y examinados segun las normas de seguridad vigentes.
Nuestra seccién de gestion de la seguridad de calidad controla constantemente que sean cumplidas
estas normas. Este 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, debera el usuario atenerse a todas las informaciones, informaciones de seguridad y
notas de alerta. 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 maluso del producto.

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

Simbolos y definiciones de seguridad

A 18 kg A — “— A
Informaciones iCuidado!
Ver manual . . L L. Elementos de
de para Peligro de jAdvertencia! | Conexion a Conexién Conexion construcion
instrucciones maquinaria golpe de Superficie conductor a tierra a masa con peliaro de
con uns peso corriente caliente protector conductora pelig
del uso de > 18Kk carga
g electroestatica
| O (_lj [N TN TN D
El aparato esta
potencia EN indicacion | CEEES | Cortente | (SRR | otaigad ot on
MARCHA/PARADA | Stand-by DC alterna AC DC/AC aislamiento de
doble refuerzo
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Informaciones de seguridad

Tener en cuenta las informaciones de seguridad sirve para tratar de evitar 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 otro
capitulo de esta documentaciéon y que también son obligatorias de seguir. En las informaciones de
seguridad actuales hemos juntado todos los objetos vendidos por Rohde&Schwarz bajo la
denominacién de ,producto®, entre ellos también aparatos, instalaciones asi como toda clase de
accesorios.

Palabras de seial y su significado

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

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

heridas .

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

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
dafo del mismo.

Las palabras de sefial corresponden a la definicion habitual para aplicaciones civiles en el ambito de la
comunidad econdémica europea. Pueden existir definiciones diferentes a esta definicion. Por eso se
debera tener en cuenta que las palabras de sefal aqui descritas sean utilizadas siempre solamente en
combinaciéon con la correspondiente documentacion y solamente en combinacién con el producto
correspondiente. La utilizacion de las palabras de sefial en combinacion 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

1. El producto solamente debe ser utilizado 2. En todos los trabajos deberan ser tenidas en
segun lo indicado por el fabricante referente cuenta las normas locales de seguridad de
a la situacion y posicion de funcionamiento trabajo y de prevencion de accidentes. El
sin que se obstruya la ventilacién. Si no se producto solamente debe de ser abierto por
convino de otra manera, es para los personal périto autorizado. Antes de efectuar
productos R&S valido lo que sigue: trabajos en el producto o abrirlo debera este
como posicion de funcionamiento se define ser desconectado de la corriente. El ajuste,
principialmente la posicion con el suelo de la el cambio de partes, la manutencion y la
caja para abajo , modo de proteccion IP 2X, reparacion deberan ser solamente
grado de suciedad 2, categoria de efectuadas por electricistas autorizados por
sobrecarga eléctrica 2, utilizar solamente en R&S. Si se reponen partes con importancia
estancias interiores, utilizacién hasta 2000 m para los aspectos de seguridad (por ejemplo
sobre el nivel del mar. el enchufe, los transformadores o los
A menos que se especifique otra cosa en la fusibles), solamente podran ser sustituidos
hoja de datos, se aplicara una tolerancia de por partes originales. Despues de cada
1+10% sobre el voltaje nominal y de +5% recambio de partes elementales para la
sobre la frecuencia nominal. seguridad debera ser efectuado un control de
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Informaciones de seguridad

seguridad (control a primera vista, control de
conductor protector, medicion de resistencia
de aislamiento, medicién de medicion de la
corriente conductora, control de
funcionamiento).

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

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

Ciertos productos, como por ejemplo las
instalaciones de radiacién HF, pueden a
causa de su funcion natural, emitir una
radiacion electromagnética aumentada. En
vista a la proteccion de la vida en desarrollo
deberian ser protegidas personas
embarazadas debidamente. También las
personas con un bypass pueden correr
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peligro a causa de la radiacién
electromagnética. El empresario esta
comprometido a valorar y sefialar areas de
trabajo en las que se corra un riesgo de
exposicion a radiaciones aumentadas de
riesgo aumentado 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 ya que puede tener como
consecuencia el peligro de golpe de corriente
por el producto. Si se utilizaran cables o
enchufes de extension se debera poner al
seguro, que es controlado su estado técnico
de seguridad.

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

pagina 3



12.

13.

14.

15.

16.

17.

18.

19.

Informaciones de seguridad

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

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

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 Ueff > 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.

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

1171.0000.42-02.00

20.

21.

22.

23.

24.

25.

26.

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

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

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

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

pagina 4



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. 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). Baterias y
acumuladores son deshechos problematicos.
Por favor tirenlos en los recipientes
especiales para este fin. Por favor tengan en
cuenta las prescripciones nacionales de cada
pais referente al tratamiento de deshechos.
Nunca sometan las baterias o acumuladores
a un corto circuito.

Tengan en consideracion de que en caso de
un incendio pueden escaparse gases toxicos
del producto, que pueden causar dafos a la

salud.

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.

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).

1171.0000.42-02.00

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 y 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 otra manera pondra
en peligro su salud, ya que el rayo laser
puede dafiar irreversiblemente sus ojos.
Nunca trate de descomponer estos
productos. Nunca mire dentro del rayo laser.

pagina 5



Certified Quality System

DIN EN ISO 9001
DIN EN

2000
2003
1996

9100
DIN EN 1SO 14001

DQS REG. NO 001954 QM/ST UM

QUALITATSZERTIFIKAT

Sehr geehrter Kunde,

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

Das Rohde & Schwarz Management-
system ist zertifiziert nach:

DIN EN IS0 9001:2000
DIN EN 9100:2003
DIN EN ISO 14001:1996

CERTIFICATE OF QUALITY

Dear Customer,

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

in compliance with our quality manage-

ment system standards.

The Rohde & Schwarz quality manage-

ment system is certified according to:

DIN EN IS0 9001:2000
DIN EN 9100:2003
DIN EN ISO 14001:1996

CERTIFICAT DE QUALITE

Cher Client,

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

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

DIN EN IS0 9001:2000
DIN EN 9100:2003
DIN EN ISO 14001:1996

ROHDE&SCHWARZ



Certificate No.: 2004-57

This is to certify that:

Equipment type

Stock No.

&

ROHDE&SCHWARZ

EC Certificate of Conformity

Designation

FSMR3 1166.3311.03 Measuring Receiver
FSMR26 1166.3311.26

FSMR43 1166.3311.43

FSMR50 1166.3311.50

FSMR-B2 1157.1903.26/.50 Y1G-Preselector
FSMR-B18 1145.0242.06 Removable Harddisc
FSMR-B19 1145.0394.06 Second Harddisc
FSMR-B23 1157.0907.05 Preamplifier
FSMR-B73 1169.5696.02 Vector Signal Analysis
FSMR-B223 1157.1955.26 YIG-Preselector
FSU-B4 1144.9000.02 OCXO 10 MHz
FSU-B9 1142.8994.02 Tracking Generator
FSU-B12 1142.9349.02 Output Attenuator
FSU-B25 1044.9298.02 Electronic Attenuator

complies with the provisions of the Directive of the Council of the European Union on the

approximation of the laws of the Member States

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

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

Conformity is proven by compliance with the following standards:

EN61010-1:2001-12
EN55011: 1998 + A1: 1999
ENG61326 : 1997 + A1: 1998 + A2 : 2001 + A3 : 2003

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

Affixing the EC conformity mark as from 2004

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

Munich, 2006-10-11 Central Quality Management MF-QZ / Radde

1166.3311.01 CE E-4






R&S FSMR

Manuals

Contents of Manuals for Measuring Receiver R&S FSMR

Operating Manual R&S FSMR

The operating manual describes the following models and options of Measuring Receiver R&S

FSMR:
R&S FSMR 3

20 Hz to 3.6 GHz

R&S FSMR 26 20 Hz to 26.5 GHz
R&S FSMR 43 20 Hz to 43 GHz
R&S FSMR 50 20 Hz to 50 GHz

e Option FSMR B2 YIG preselection
e Option R&S FSU-B9 tracking generator
e Option R&S FSMR-B18 removable hard drive

This operating manual contains information about the technical data of the instrument, the setup functions
and about how to put the instrument into operation. It informs about the operating concept and controls as
well as about the operation of the R&S FSMR via the menus and via remote control. Typical measurement
tasks for the R&S FSMR are explained using the functions offered by the menus and a selection of pro-

gram examples.

Additionally the operating manual includes information about maintenance of the instrument and about error
detection listing the error messages which may be output by the instrument. It is subdivided into 9 chapters:

The data sheet

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 8
Chapter 9
Chapter 10

1166.3363.12

informs about guaranteed specifications and characteristics of the instrument.

describes the control elements and connectors on the front and rear panel as well
as all procedures required for putting the R&S FSMR into operation and integra-
tion into a test system.

gives an introduction to typical measurement tasks of the R&S FSMR which are
explained step by step.

describes the operating principles, the structure of the graphical interface and of-
fers a menu overview.

forms a reference for manual control of the R&S FSMR and contains a detailed
description of all instrument functions and their application. The chapter also lists
the remote control command corresponding to each instrument function.

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

lists all the remote-control commands defined for the instrument. At the end of the
chapter a alphabetical list of commands and a table of softkeys with command
assignment is given.

contains program examples for a number of typical applications of the R&S
FSMR.

describes preventive maintenance and the characteristics of the instrument’s in-
terfaces.

gives a list of error messages that the R&S FSMR may generate.
contains a list of error messages.

contains an index for the operating manual.

0.1 E-1



Manuals R&S FSMR

Service Manual - Instrument

The service manual - instrument informs on how to check compliance with rated specifications, on
instrument function, repair, troubleshooting and fault elimination. It contains all information required
for the maintenance of R&S FSMR by exchanging modules.

1166.3363.12 0.2 E-1



R&S FSMR Contents - Preparing for Operation

Contents - Chapter 1 " Preparing for Operation "

1 Preparing for Operation..........ccciiiiiiiinii s 1.1
Description of Front and Rear Panel VIEWS .........ccuiiiiiiicccieemriiniissccsssssese s s sssssssns s s s s sss s ssmsss s sne s 11
(0] 0 BTSSR 1.1

L= LY oSSR 1.11
Getting Started with the Instrument ... ——— 1.16
Preparing the Instrument for Operation.............ccccviiiiiii i 1.16
Setting Up the INSIIUMENT..........eiiiee e e e e e e e raeeeaa e 1.16
Standalone OPEration ....... ... e e e 1.16

Safety Instruction for Instruments with Tiltable Feet............ccccccoiiiiiiiiie, 1.17
REACKMOUNTING ...t 1.17

EMC Safety PreCautions ...........oiiiiiiiii e 1.18
Connecting the Instrument to the AC SUPPIY .....ooeiiiiiiiii e 1.18
Switching the Instrument ONn/Off ...... ..o 1.18
Switching On the INSIrUMENT..........oiiiiii e 1.19

Startup Menu and BOOLING .....cooouuiiiiiiiiiie e 1.19

Switching Off the R&S FSMR ......cooiiiiiii e 1.19

Operating the R&S FSMR with the Removable Hard Disk Option R&S FSMR-B18 ...1.19

POWET-SAVE MOTE......coiiiiiiiie ettt et e e et e e e e nee e e e ennees 1.20

Recalling the Most Recent Instrument Settings ..........ccooviiiiiiiiiii e 1.20
FUNCLION TeSt ... e s 1.20
WINAOWS XP ... m e mmm e e e s se s mmme e e ee e e e s e mmmneeeeseesansnnneesannnnnnnns 1.21
Connecting an External Keyboard...........ccccoiiicccciiiiiiisccccscrrre s csssses s e s s s sssse e e s ss s s sssmmenes 1.22
CoNNECHING @ MOUSE .....ceiiiiieiii it p e na s e na s anr e e aann e nas 1.23
Connecting an External MONItOr ..........cccciiiiiicccircirer e s ssses e e smnne e e e e s s mnmne s 1.24
ConNNECHiNG @ PriNter .......coiiiiiicii s 1.25
Y=Y =Tox 1T aTo = T d 1 ) (=Y PP PRSP 1.25
Installation of PIUG&PIAY PriNtErS ..........ooiiiiiiiiiiiiie e 1.28
Installation of NoN-PIUg&PIay Printers...........ccccuuiiiiiiii i 1.28

[0 Yo=Y =Y S PRERR 1.30

Configuring @ NetWOrK PrINter .......coiiiii e 1.34
Connection Of USB DEVICES ... sms e s sms e mmn e e 1.36
Installing Windows XP SOftWare.......ccccciiiiccciiiiiiiissscscssscee s s ssssssss s e e s e s ss s sssms e e e s e ssssssssmnsnessenns 1.38
Authorized Windows XP Software for the Instrument ... 1.38

1166.3363.12 I-1.1 E-1



R&SFSMR

Contents - Preparing for Operation
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R&S FSMR Front View

1 Preparing for Operation

Chapter 1 describes the controls and connectors of the Spectrum Analyzer R&S FSMR by means of the
front and rear view. Then follows all the information that is necessary to put the instrument into operation
and connect it to the AC supply and to external devices.

A more detailed description of the hardware connectors and interfaces can be found in chapter 8.
Chapter 2 provides an introduction into the operation of the R&S FSMR by means of typical examples of
configuration and measurement; for the description of the concept for manual operation and an
overview of menus refer to chapter 3.

For a systematic explanation of all menus, functions and parameters and background information refer
to the reference part in chapter 4.

For remote control of the R&S FSMR refer to the general description of the SCPlI commands, the
instrument model, the status reporting system, and command description in chapter 5 and 6.

Description of Front and Rear Panel Views

Front View
1
Display Screen " see Chapter 3
2
Softkeys " see Chapter 3
3
Al — Keypad for data input see Chapter 3
" 0..9 input numbers

2

input decimal point

- change sign

B

ESC — close input field (for uncompleted or
CANCEL  already closed inputs, the original
entry is kept)
— erase the current entry in input field
(beginning of an input)
— close message window (status, error
and warning messages)

ENTER close the data input.

BACK — erase last character input for
uncompleted input
— restore previous input (undo)

CHER

UeEE]

Baaa
g

CANCEL

a
i

1166.3363.12 11 E-1



FSMR
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R&S FSMR Front View

A Keypad for data input see Chapter 3

GHz s The units keys close the data

-dBm V input and define the multipli-
cation factor for each basic unit.

MHz ms For dimension-less or

dBm mV alphanumeric inputs, the units
keys have weight 1.

kHz us  They behave, in this case, like the

dB uV ENTER key.

=5

CEEHE

UEEE

UEEE
G

CANCEL

:
d

Hz ns
dB..nV
4
@A  REQ Set frequency axis see Chapter 4

(emea Lo (e SPAN Set span

(o] (o) (25])  AmpPT Set level indication and configure

RF input.
MKR Select and set standard marker and
delta marker functions.
MKR-> Change instrument settings via
markers
MKR Select further marker and delta
FCTN marker functions
5
. SWEEP g BW — Set resolution bandwidth, video see Chapter 4

bandwidth and sweep time,
— Set coupling of these parameters

SWEEP Select sweep

MEAS Select and set power measurements

TRIG

TRIG Set trigger sources

1166.3363.12 1.3 E-1



FSMR
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R&S FSMR Front View

6

Key group for entering data and for cursor movement see Chapter 3

Cursor keys

Move the cursor within the input
fields and tables.

— Vary the input value.

— Define the direction of movement
for the roll-key.

E] E] @ Roll-key — Vary input values.
@ — Move markers and limits.
— Select letters in the help line editor.
— Move cursor in the tables
— Close data input (ENTER)

7

FONER SEeCt Output connector for an external noise source

8

e saes e Connector for the power sensors NRP-Zx s. Kap. 3
9

3 1/2" diskette drive; 1.44 MByte "

1166.3363.12 1.5 E-1



FSMR

0l Ll 4 ¢l vl

E-1

Front View

LNdNI olanvy

5

434 ¥3Imod

$0S LNdLNO NID

QAVOSAIN

@v@

H3MOd 380¥d [§)

o)

1ndiN0o 4v —

u
=
@

() () (o) (o) () (o) (o)

ZH4 B9S'6
£5°ET

0 AUTdETa E - ZLS cieT
1Nsaw HA 5 ET

ANVIRES NI ZaVW

©

TIONLNOD 30¥NOS 3SION
A8Z/0

|

@

[MOSN3S ¥3IMOd

(" NOILVIGVA

3
Bgk

E

3
12 2z

43

£z

TIONVD

i BlEE

ZHY S T

abeJane yead

ZHY S T

.__LmLLL__.I_
ZHY E6600° L

ONDLLOA1S
HDLAALA0

ibed 4 pol

ng wot3leTnpRol] fRousnbe.a

—Gl

9l

>

(AEE0E

BEREAE

L

HEEE

CeJ =]

FINE: JE: JE- B IE

S
—
4
[
2
=

e ) ) ) e ) e

AUNAND
HANT A

W8P B6Z°BE-
ZHL 00EPOAD " PAT

13N3T AY |WE

AJININD3IHA

[T Mo s

GCEELS) me 1dAV Nvds QeELE]
— EJ%@JE E]aazaJE
9Z'L1£€|99L1 ZHO G'9Z " ZH 0Z - ¥IAIFOTY ONIMNSVAN| - ¥NSd  ZHVMHOISPIAHOYH &v
6 8 L 9 g 14 € 2 L

Ll

—38l|

Front View

Fig. 1-1

1.6

1166.3363.12



R&S FSMR Front View

10

— AF OUTPUT §) PROBE POWER ‘ KEYBOARD

Qe | @0 | @

GEN OUTPUT 500 AUDIO INPUT RF INPUT 502

: il =a@.=;=;;i.;==.=gai i @
HEEEN ’iili £ 1 NS A |
d} WOV AT e ik &uumuwm & SVEcpcanE e

AF OUTPUT s. Chapter 8
- Volume control
0 Head phone connector

PROBE POWER Power supply and coded socket
(+15V/ -12 V) for accessories

KEYBOARD Connector for an external
keyboard
RF INPUT RF input see Chapter 8

Caution:
The maximum DC voltage is 50 V,

the maximum power is
1 W (2 30dBm) at>10dB
attenuation.

AUDIO INPUT Audio input with 50 Q or
1 MQ input impedance

Caution:
The input can handle a maximum

power of 1 W or a peak voltage of
20 V.

POWER REF Reference source 50 MHz, 1mW

Caution:
The maximum DC voltage is O.

11
TRACE Select and activate traces and detectors see Chapter 4
LINES Set limit lines
i | DISP Configure display
FILE — Save and recall instrument data
— Configuration of memory media and data

1166.3363.12 1.7 E-1
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R&S FSMR

Front View

12

W]I Next

13

(2]
p-3
-

18

PRESET

)

1166.3363.12

Menu-change keys

NEXT Change to side menu
PREV Call main menu
Hotkeys

ON/STANDBY switch

Configure and start a print job

Define general configuration

Record correction data

Call default settings

1.9

see Chapter 3

see Chapter 3

see Chapter 1

see Chapters 1 and 4

see Chapter 4

see Chapter 4

see Chapter 4
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R&S FSMR

Rear View
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R&S FSMR

Rear View

Rear View

19

20

100-240VAC
31-1.3A

el

LPT

MONITOR

1166.3363.12

2" |EC/IEEE bus-connector

Power switch and AC power connector

|IEC/IEEE bus-connector

Parallel interface connector
(printer connector)

Connector for a serial interface
(9-pin socket; COM)

Connector for an external monitor

see Chapter 8

see Chapter 1

see Chapter 8

see Chapter 8

see Chapter 8

see Chapter 8
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Rear View
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SADI0

28

EXT TRIG /

GATE IN
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Connector for a PS/2 mouse

Connector for USB

Connector to control an external generator ((only
with option FSP-B10)

Input connector for an external trigger or an

see Chapter 8

see Chapter 8

see Chapter 8

external gate signal

Output connector

s. Kap. 8

During a sweep sawtoth voltage is output which is
proportional to frequency

Reserved for options H

REF IN

REF OUT

Input connector for an external
reference (1 to 20 MHz)

Output connector for an internal
reference (10 MHz)
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IF OUT IF OUT
20.4 MHz 404.4 MHz
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IF 20.4 MHz OUT Output connector for
20.4 MHz IF

IF 404.4 MHz OUT Output connector for
404.4 MHz IF

LAN-Interface

Reserved for options

see Chapter 8
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Getting Started with the Instrument

The following section describes how to activate the instrument and how to connect external devices
such as printer and monitor.

Chapter 2 explains the operation of the instrument using simple measurement examples.

Important:

Prior to switching on the instrument, make sure that the following conditions are fulfilled:
The instrument cover is in place and tightly screwed on

Fan openings are not obstructed

Signal levels at the inputs are within specified limits

Signal outputs are connected correctly and not overloaded.
Any non-compliance may cause damage to the instrument .

Preparing the Instrument for Operation

«/ . » » Take the instrument out of the packaging and check whether the
items listed in the packing list and in the lists of accessories are all
included.

» Remove the two protective covers from the front and rear of the
R&S FSMR and carefully check the instrument for damage.

» Should the instrument be damaged, immediately notify the carrier
and keep the box and packing material.

» For further transport or shipment of the R&S FSMR, the original
packing should be used. It is recommended to keep at least the two
protective covers of the front and rear panels in order to prevent
damage to the controls and connectors.

remove protective caps

Setting Up the Instrument

Standalone Operation

The instrument is designed for use under general laboratory conditions. The ambient conditions required
at the site of operation are as follows:

(:,—\ e The ambient temperature must be in the range specified in
the data sheet.

e All fan openings must be unobstructed and the air flow at
the rear panel and at the side-panel perforations must be

Wrist strgp with cord

unimpeded. The distance to the wall should be at least
10 cm.
e ground e The mounting surface should be flat.
e To avoid damage of electronic components of the DUT
peleos due to eIectro;tatic discharge_ on_manual touch, protective

| [ Heel stap measures against electrostatic discharge are
— | loor mat

recommended.
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Safety Instruction for Instruments with Tiltable Feet

Warning

The feet must be fully folded in or out. Only in this way can the stability of the
instrument be guaranteed and reliable operation be ensured. With the feet out, the
total load for the feet must not exceed 500 N (own weight and additional units put
onto the instrument). These units must be secured against slipping (e.g. by locking
the feet of the unit at the top side of the enclosure).

|
<500N

When shifting the instrument with the feet out, the feet might collapse and fold in. To
avoid injuries, the instrument must therefore not be shifted with the feet out.

!
| 0= |

The instrument can be operated in any position.

Rackmounting

Important:

For rack installation, ensure that the air flow at the side-panel perforations and the air
exhaust at the rear panel are not obstructed.

The instrument may be installed in a 19" rack by using a rack adapter kit (Order No. see data sheet).
The installation instructions are part of the adapter kit.
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EMC Safety Precautions

In order to avoid electromagnetic interference (EMI), the instrument may be operated only with all covers
closed. Only adequately shielded signal and control cables may be used (see recommended accessories).

Connecting the Instrument to the AC Supply

The R&S FSMR is equipped with an AC voltage selection feature and will automatically adapt itself to
the applied AC voltage (range: 100 to 240 V AC, 40 to 400 Hz). External voltage selection or adaptation
of the fuses are not necessary. The AC power connector is located on the rear panel (see below).

» Connect the instrument to the AC power source using the AC

power cable delivered with the instrument.
Power connector . . ) . ]
As the instrument is designed according to the regulations for

safety class EN61010, it must be connected to a power outlet
with earthing contact.

Switching the Instrument On/Off

Caution:
Do not power down during booting. Such a switch-off may lead to corruption of
the hard disk files.
AC power switch on the rear panel Power switch
Position | = ON
Power switch Power connector In the | position, the instrument is in standby mode or in

operation, depending on the position of the ON/STANDBY
key at the front of the instrument.

Note: The AC power switch may remain ON continuously.
Switching to OFF is only required when the instrument
must be completely removed from the AC power source.

Position O = OFF

The 0 position implies an all-pole disconnection of the
instrument from the AC power source.

ON/STANDBY switch on the front panel Standby switch

ON STANDBY The ON/STANDBY switch activates two different operating

\ \ modes indicated by coloured LEDs:
o o

Operation ON - ON/STANDBY is depressed
The green LED (ON) is illuminated. The instrument is
ready for operation. All modules within the instrument are
supplied with power.

Caution: STANDBY - ON/STANDBY switch is not pressed.

In standby mode, the AC The yellow LED (STANDBY) is illuminated. Only the
power voltage is present power supply is supplied with power and the quartz oven
within the instrument is maintained at normal operating temperature.

1166.3363.12 1.18 E-1
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Switching On the Instrument

> In order to switch on the R&S FSMR, set the power switch on the rear panel to position I.

> Set the R&S FSMR to operating mode by pressing the ON/STANDBY key on the front panel. The
green LED must be illuminated.

Startup Menu and Booting

After switching on the instrument, a message indicating the installed BIOS version (e.g. Analyzer BIOS
Rev. 1.2) appears on the screen for a few seconds.

Subsequently Windows XP is booted first and after that the instrument firmware will boot. As soon as
the boot process is finished the instrument will start measuring. The settings used will be the one that
was active when the instrument was previously switched off, provided no other device configuration than
FACTORY had been selected with STARTUP RECALL in the FILE menu.

Switching Off the R&S FSMR

» Switch the ON/STANDBY key on the front panel to standby mode by pressing it once.

The R&S FSMR will write the current instrument settings to disk before performing a Windows XP
shutdown. At the end of the shutdown procedure the power supply will be switched to STANDBY mode.

The yellow LED must be illuminated.
Only when removing the R&S FSMR completely from the AC power source:

> Set the power switch at the rear panel to position 0.

Operating the R&S FSMR with the Removable Hard Disk Option R&S FSMR-B18

The R&S FSMR-B18 option allows the instrument to be operated with differently configured hard disks.
Additional hard disks are therefore available as option FSU-B19.

Caution!

Switch off the instrument before you remove and exchange the hard disk. Exchanging
the hard disk during operation can produce severe data errors.
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Power-Save Mode

Display:

The R&S FSMR offers the possibility of switching on a power-save mode for the screen display. The
backlighting will be switched off if no entry is made on the front panel (key, softkey or hotkey as well as
spinwheel) during the selected response time.

In order to switch on the power-save mode:

1. Call the DISPLAY - CONFIG DISPLAY submenu to configure the screen display:
»  Press DISP key
> Press CONFIG DISPLAY softkey

2. Activate the save mode

» Press DISPLAY PWR SAVE softkey.
The softkey is highlighted in colour, thus indicating that the power-save mode is on. At the
same time the data entry for the delay time is opened.

3. Define the delay time

»  Enter the required response time in minutes and confirm the entry using the ENTER key.
The screen will be blanked out after the selected time period has elapsed.

Hard disk:

A power-save mode is preset for the built-in hard disk which is automatically closed down 15 minutes
after the last access.

Recalling the Most Recent Instrument Settings

The R&S FSMR stores its current instrument settings onto the hard disk every time it is switched off via
the ON/STANDBY key. After each power-on, the R&S FSMR is reloaded with the operational
parameters which were active just prior to the last power-off (STANDBY or AC power OFF) or were set
with STARTUP RECALL (see Chapter 4 "Saving and Recalling Data Sets").

Note: Storing the current instrument settings is not possible if the instrument is switched off using
the POWER ON switch at the rear panel or when unplugging the mains cord. After power-
on the instrument settings stored previously on the hard disk will be loaded in this case.

Function Test

After turning on the AC power, the R&S FSMR will display the following message on the display screen:

Rohde & Schwarz GmbH & Co. KG
Analyzer BIOS VX.y

After appearance of the above message, a selftest of the controller hardware is performed.
Subsequently, the Windows XP controller boots and the measurement screen will appear.

The system self-alignment is activated via CAL key, CAL TOTAL softkey. The individual results of the
self-alignment (PASSED / FAILED) can be displayed in the CAL menu (CAL RESULTS).

With the aid of the built-in selftest functions (SETUP key, SERVICE, SELFTEST soft keys), the
functional integrity of the instrument can be verified and/or defective modules can be localized.
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Windows XP

Caution:

The drivers and programs used under Windows XP are adapted to the measuring
instrument. In order to prevent the instrument functions from damage, the settings
should only be modified as described below.

Existing software may only be modified using update software released by Rohde &
Schwarz.

Additionally only programs authorized by Rohde & Schwarz for use on the R&S
FSMR may be run on the instrument.

Do not power down during booting. Such a switch-off may lead to corruption of
the hard disk files.

The instrument runs under the operating system Windows XP Embedded. The computer can be used to
install and configure device drivers that were authorized by Rohde & Schwarz. Any further use of the
computer function is only allowed under the conditions described in this operating manual.

Login

Windows XP requires a login process, during which the user is asked for identification by entering his
name and password. As a factory default the instrument is configured for Auto Login, i.e. the login is
performed automatically and in the background. The user name used for this is "instrument" and the
password is also "instrument” (in small letters).

Administrator level

The XP user account used for the autologin function has administrator access rights.

Windows XP Service Packs

The Windows XP Embedded system installed on the instrument includes Service Pack 1 for XP
Embedded.

Any service pack not approved by Rohde & Schwarz must not be installed since malfunctions
may occur. These malfunctions could impair measurements that are correctly performed on the
instrument and necessitate a repair.

The user is especially warned against using Service Packs of Windows XP Home or of the Professional
Edition, since these Service Packs are not compatible with Windows XP Embedded.

Calling the Windows XP start menu

The Windows XP start menu is called using the key combination <CTRL> <ESC>. It is possible to
access the required submenus from the start menu by means of the mouse or the cursor keys. In order
to return to the measurement screen the button "R&S Analyzer Interface” in the Windows XP task bar
can be used.
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Connecting an External Keyboard

Caution:

Connect the keyboard only when the instrument is switched off

(STANDBY). Otherwise, proper functioning cannot be ensured due to interactions with
the firmware.

The R&S FSMR allows an external PC keyboard to be connected to the 6-pin PS/2 connector labelled
KEYBOARD on the front panel or to the USB interface on the rear panel.

KEYBOARD USBeLZ-
°

The keyboard makes it easier to enter comments, file names, etc, when measurements are performed.

If the keyboard is to be connected to the PS/2 connector, the PSP-Z2 keyboard (Order No.
1091.4100.02, English) is recommended. This keyboard includes not only the PC keyboard but also a
trackball for controlling the mouse.

Keyboards and mouse devices in line with the USB standard 1.1 are suitable for connection to the USB
interface.

The keyboard (except for PSP-Z2, see above) will automatically be recognized after connection. The US
keyboard assignment is the default setting. Special settings such as refresh rate can be performed in
the Windows XP menu START - SETTINGS - CONTROL PANEL - KEYBOARD.

Chapter 8 contains the interface description for the connectors.
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Connecting a Mouse

To make Windows XP operation easier, the R&S FSMR allows a mouse to be connected to the PS/2
mouse interface or to the USB interface on the rear panel.

Microsoft and Logitech mouse types are supported.

Note. The recommended keyboard PSP-Z2 is equipped with a trackball for mouse control. Connecting
an additional mouse will cause interface conflicts and lead to malfunctions of the instrument.

After connection the mouse is automatically recognized. Special settings such as mouse cursor speed

etc, can be performed in the Windows XP menu START - SETTINGS - CONTROL PANEL - MOUSE.
Chapter 8 contains the interface description for the connectors.
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Connecting an External Monitor

Caution:
The monitor may only be connected when the instrument is switched off (STANDBY).
Otherwise, the monitor may be damaged.

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

The instrument is equipped with a rear-panel MONITOR connector for the connection of an external
monitor.

MONITOR

2

After connecting the external monitor the instrument needs to be rebooted in order to recognize the
monitor. After that the measurement screen is displayed on both the external monitor and the
instrument. Further settings are not necessary.
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Connecting a Printer

A printer can be connected while the instrument is running.

The R&S FSMR allows two different printer configurations for printing a hardcopy to be created plus
switchover between these two configurations. The DEVICES table in the HCOPY menu shows the
available selection of installed printers (see section 4.4 "Documentation of Measurement Results").

The interfaces for connecting printers are on the rear panel:

LPT USB"%‘
e
(ooo0000000000)
<:>\ 000000000000 |
N

Chapter 8 contains the interface description for the connectors.

Selecting a Printer

Before a hardcopy can be printed, the printer has to be selected from the "HCOPY" menu.
In the following example, an HP DeskJet 660C printer that was preinstalled for LPT1 is selected as
DEVICEZ2 for hardcopies of the screen content.

» Press the HCOPY key.
The HCOPY menu will open.

DEVICE
SETUP

DEVICE
1 2

COLORS i
DEVICE » Press the DEVICE 1/2 softkey.
1 2
Device 2 will become the active output
unit.
Note:

If the printer is to be operated as device 1,
this step can be omitted.
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DEVICE
SETUP =

Hardcopy Setup [ =]

Device 1 (WMF) Device 2 (Clipboard) |

Bitmap
Windows Metafile
Enhanced Metafile

O3S B B

Clipboard

[{arme
Firinit o File =

Drientatian

Close

Hardcopy Setup | x|

Device 1 (WhF) Device 2 (Printer) |

Bitmap
Windows Metafile
Enhanced Metafile

o e e

Clipboard
Frinter (Cl

BTN |HP Desk.Jet 560C = |
_ HP Desklet 600 |a
Print 10 AHP DeskJet GO0 (i

HP Desklet BEOC

Crrientatif

Close

1166.3363.12 1.26

» Press the DEVICE SETUP softkey.

The HARDCOPY SETUP table opens and
displays the selection of output formats.
The current selection "Clipboard” is
highlighted and marked with a dot in the
option button.

> Use the cursor key [¢] to move the
selection bar to “Printer" and press
ENTER.

Windows for selecting a printer (Name),
printing to file (Print to File) and selecting
printout orientation (Orientation) are
displayed.

> Use the cursor key (=] to set the selection
bar to "Name" and press ENTER .

The list of available printer types appears.

> Use the cursor key (&) / [¢] or the
spinwheel to move the selection bar to the
"HP DeskJet 660C" printer and press
ENTER.

The list closes and the selected printer
appears in the "Name" field.

Note:

If the desired printer is not available in the
selection list, its driver must first be
installed.

For further information, see sections
"Installation of Plug&Play Printers",
"Installation of Non-Plug&Play Printers"
and "Installation of Network Printers".
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VARIATION

Hardcopy Setup

Device 1 (WF) Device 2 (Printer) |

Bitmap
Windows Metafile
Enhanced Metafile

Clipboard

oM Bie Be e |

Printer

Mame  HP DeskJet BE0C

Print to File

Orientation Landscape

Hardcopy Setup E

Device 1 (WhiF) Device 2 (Printer) |

Bitmap
Wyindows hetafile
Enhanced Metafile

Clipboard

ol el e e

Printer

MWame  HP DeskJet 660C

Frrint ta File r

Orientation|

> Press the cursor key (<] or turn the
spinwheel until the “Close” button is
reached.

Further settings can still be made:

“Print to File” redirects printing to a file. In
this case, the system prompts you for a file
name when printing is started.

» The selection is activated by pressing
ENTER or the spinwheel.

Hardcopy Setup | x|

Device 1 (WhF) Device 2 (Printer) |

Bitmap

Windows Metafile
Enhanced Metafile
Clipboard

TS T R T |

Frinter

Mame  HP Desk.Jet GE0C
Print to File u

Crientation  Portrait

PRINT
SCREEN

1166.3363.12

“Orientation” is used to switch between
portrait and landscape format.

» To change the selection, open the list by
pressing ENTER and select the desired
orientation with the cursor key =] /[<]. To
close the list, press ENTER again.

The “Close” button is used to complete the
setup.

» Press ENTER as soon as the “Close”
button is available.

The dialog closes. Printing will now be
performed according to the selected settings.

Start printing
» Press the PRINT SCREEN softkey.

A hardcopy of the screen contents will be
printed.
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The factory setting for DEVICE 2 is “Clipboard”. In this case, the printout will be copied to the
Windows XP clipboard which is supported by most Windows applications. The contents of the
clipboard can be pasted directly into a document via EDIT — PASTE.

Table 1-1  Factory settings for DEVICE 1 and DEVICE 2 in the HCOPY menu shows the factory
settings for the two output devices.

Table 1-1  Factory settings for DEVICE 1 and DEVICE 2 in the HCOPY menu

Setting Selection in Setting for DEVICE 1 Setting for DEVICE 2
configuration table

Output device DEVICE WINDOWS METAFILE CLIPBOARD

Output PRINT TO FILE YES

Orientation ORIENTATION - -

Installation of Plug&Play Printers

The installation of Plug&Play printers under Windows XP is quite simple:

After the printer is connected and switched on, Windows XP automatically recognizes it and installs its
driver, provided the driver is included in the XP installation.

If the XP printer driver is not found, Windows XP prompts you to enter the path for the corresponding installation
files. In addition to pre-installed drivers, a number of other printer drivers can be found in directory D:\I386.

Note: When installing new printer drivers, you will be prompted to indicate the path of the new
driver. This path may be on a disk in drive A. Alternatively, the driver can be loaded via a
memory stick or USB CD-ROM drive (see section “Connection of USB Devices”).

Installation of Non-Plug&Play Printers

Note: The dialogs below can be controlled either from the front panel or via the mouse and
keyboard (see sections “Connecting a Mouse” and “Connecting a Keyboard”). Mouse and
PC keyboard are absolutely essential for configuring network printers.

A new printer is installed with the INSTALL PRINTER softkey in the HCOPY menu.

» Press the HCOPY key.
DEVICE . The HCOPY menu will open.

SETUP

DEVICE
1 2
COLORS 3 .

» Press the NEXT key to open the side
menu.
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INSTALL
PRINTER

]

» Press INSTALL PRINTER to open the
Printers and Faxes dialog window.

3 Printers and Faxes -lolxl| » Select Add Printer in the list using the
File Edit Wiew Favorites Tools  Help | " SpinWheel.
( . P > . . . .
e ) T e e 1 5 X ) 5 ighiight the selected item with CURSOR
Adshess |41 printers and Fases =l B RIGHT and press ENTER or the
ﬁme - | Documents [ status | comments [1= spinwheel to confirm the selection.
2l
@ -Je. D Ready The Add Printer Wizard is displayed.
ﬁCanon Bubble-Je... 0 Ready
@Canon Bubble-Je... 0 Ready
@Canon Bubble-Je... 0 Ready
GfEpson Lg-1500 (... 0 Ready
i Epson LQ-1500 0 Ready
@Epson Skylus COL... O Ready
@Epson Stylus COL... O Ready
C#Fujitsu DL 3300(... 0 Ready =
1] | H 4
i printe A p > Sr(]alect NE?}(T \|N1:th the fspmwheel and press
' t inw r confirmation.
Welcome to the Add Printer Wizard esp eeltor co atio
Local or Network Printer can be selected.
This wizard helps you install a printer or make printer
connections.
@) Lot na s
h port, such az IEEE 1394, infrared, and so on), you
do not need ta use this wizard. Click Cancel to
close the wizard, and then plug the printer's cable
into pour computer or paint the printer toward your
computer's infrared part. and tum the prinker on,
Windaws will sutomatically install the printer for you.
To continue, click Mext
< Back I et » l. I Cancel
Add Printer Wizard » To install a local printer, select Local
Loc?ﬁ:’w’i::r‘::;:d?t‘::}::;w which type of printer to set up w’z} pri.nter attaChed to thiS Compll'lter With the
spinwheel. Press the spinwheel for
Select the option that desciibes the printer you want to use: Confirmation and Continue With the “LOCaI
' Local printer attached to this computer Pnnte r” Sect|on i
I Automatically detect and install my Plug and Play printer
" & netwark printer, or & printer attached b anather computer » To install a network printer’ select A
network printer or a printer attached to
another computer. Press the spinwheel
& | Tosetup antwork printe thats ot attachesd o & prin server, for confirmation and continue with the
‘ll) uze the "Local printer” option, “NetWOI’k Prlnter” Sectlon
< Back I Mext >£ I Cancel
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Local Printer

In the following example, a Star LC24 printer is connected to the LPT1 interface and configured as
DEVICE?2 for hardcopies of screen contents. The Add Printer Wizard has already been opened as
described in the section “Starting the Add Printer Wizard” .

Add Printer Wizard » To select the USB interface, open the list of
Select a Printer Port ports by clicking the spinwheel.
Computers communicate with printers through ports, Select the printer port W|th SpinWheeI/arrOW
keys and confirm by pressing the spinwheel.
The selection list is closed again.

» To select the LPT connector, the selection
list need not be opened.

» Place the cursor on the Next button and
confirm by pressing the spinwheel.

The “Install Printer Software” dialog is

opened.
Add Printer Wizard | > Select the desired manufacturer (“Star”) in
Install Printer Software the Manufacturer table using the up /
The manufacturer and model determine which printer software to use. § doWn keyS

Seiko af Star LC24-20
Seikasha g star LC24-201

Sharp
Shinko Star LC24-200

=
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Add Printer Wizard

Install Printer Software
The manufacturer and model determine which printer software to use.

Seikasha B star LL2420101

Sharp
e Star L2

Add Printer Wizard

Name Your Printer
You must assign a name to this printer.

Add Printer Wizard

Printer Sharing
You can share this printer with other network, uzers.

1166.3363.12 1.31

» Go to the Printers list with the spinwheel.

» Select the desired printer type (Star LC24-
200 Colour) using the up / down keys and
confirm with ENTER.

Note:

If the desired printer type is not in the list, the
respective driver is not installed yet. In this
case click the HAVE DISK button with the
mouse key. You will be prompted to insert a
disk with the corresponding printer driver.
Press OK and select the desired printer
driver.

» The printer name can be changed as
required in the Printer name entry field
(max. 60 characters). A PC keyboard is
required in this case.

» Use the spinwheel to select Yes or No for
the default printer.

» Choose the desired status with the up
/down keys.

» Confirm with ENTER.

The Printer Sharing dialog is opened.

» Exit the dialog with ENTER.
The Print Test Page dialog is opened.
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Add Printer Wizard

Print Test Page
To confirm that the printer iz installed properly, you can prink a test page.

Add Printer Wizard

Completing the Add Printer Wizard

You have successfully completed the Add Printer 'wizard.
“Y'ou specified the following printer settings:

I ame: Star LC24-300 Calour
Share name:  <Mot Shared:

Port: LPT1:

odel: Star LC24-300 Calour
Drefault: Mo

Testpage: Mo

To close this wizard, click Finish.

Files Meeded

W ]

1166.3363.12
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» Exit the dialog with ENTER.

The Completing the Add Printer Wizard
dialog is opened.

» Check the displayed settings and exit the
dialog with ENTER.

The printer is installed. If Windows finds
the required driver files, the installation is
completed without any further queries.

If Windows cannot find the required driver
files, a dialog is opened where the path for
the files can be entered.

» Select the Browse button with the
spinwheel and confirm with by pressing
the spinwheel.

The Locate File dialog is opened.

E-1
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Lacate file ~ 2ix| > Turn the spinwheel to select the directory
ErEEEENTC I (e hs - and path D:\I386 and press it to confirm
& the selection.

If the selected item is not printed on a blue
background, it must be marked with the
cursor up / down keys before it can be
activated by pressing the spinwheel.

pigderes [

Locate File ~ zixl| > Select the driver file with the spinwheel

EE |« s and confirm by pressing the spinwheel.

E A The file is included in the Files Needed
dialog.
Note:

If the desired file is not in the D:\I386
directory, a disk with the driver file is
needed. In this case, exit the dialog with
ESC and repeat the selection starting from
the "Files needed” dialog.

stRzepes [

Files Needed - x|| > Select the OK button with the spinwheel
and press the spinwheel to confirm.

The installation is completed.

Finally, the instrument must be configured for printout with this printer using the softkeys DEVICE
SETUP and DEVICE 1/2 in the hardcopy main menu (see section "Selecting a printer").
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Configuring a Network Printer

Add Printer Wizard » To select a network printer, click the option
Local or Network Printer "A network printer or a printer attached to
The wizard needs to know which twpe of prinker to set up. another Computef'.

Continue with Next.

o Flug and Flay printer

Add Printer Wizard » Click Browse for a printer and then Next.

P e A list of selectable printers is displayed.

If you don't know the name or address of the printer, you can search for a printer
that meets your needs.

Add Printer Wizard » Mark the desired printer and select it with
OK.

Browse for Printer
“when the list of printers appears, select the one pou want to uze.

WWRSYP-MU0344-PO.NWIT0.MUC.RSD.DE

5 RS5SP-MUTT40-PONWIOMUC RSD.
5 RS5SP-MUTT150-PO.NWIOMUC RSD.
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Add Printer Wizard » Confirm the subsequent prompt to install a

suitable  printer driver with  "OK".

The list of available printer drivers is

3y Select the manufacturer and model of wour prinker. IF your printer came with an installation dISpIayed. . .

| disk, click Have Disk. If pour printer iz not listed, consult pour printer documentation for The manufacturers are ||Sted N the |eft-

compatible printer software. . . . .

hand table, the available printer drivers in

the right-hand table.

Install Printer Software
The manufacturer and model determine which printer software o use,

Manfschue BT — I21] > Select the manufacturer from the
Gererc | P Caseriet 5 = Manufacturers table and then the printer
HP S HP Laseriet 5P driver from the Printers table.
!.B.r'.\..‘lls...... LI 5 |':IDP|L-a.fi[:|it ndu LI
_,‘g Thiz driver iz digitally zigned. Have Dizk... | NOte: . . R

Tell me why driver sighing is important If the de‘SIred type Of OUtPUt deVIce s nOt

shown in the list, the driver has not yet been
promr IT}%' Corcel | installed. In this case, click the "HAVE DISK"

button. You will be prompted to insert a disk
with the corresponding printer driver. Insert
the disk, select "OK" and then choose the
desired printer driver.

» Click Next.

aliti s - ‘ If one or more printers have already been
S[andLlar:I‘:sz';?hl;:Nisa stated documents fram your computer will InSta”ed, thIS W|ndOW quel'leS Whether the
printer last installed is to be used as the

&

be sent to the standard printer.

Do you want ko uze this printer as the default printer? default pr|nter for the W | ndOWS XP
e applications. The default selection is No.
" No

< Back I Next > I Cancel

Add e . » Start the printer driver installation with
Completing the Add Printer Wizard Finish.

“ou have successiully completed the Add Printer wizard.
“rou specilied the fallowing printer settings:

Mame: WWRSAP-MUOS44-PO.NWI0 MUC.RSD.DE
Detault: Yes
Location: Testlab

Comment: Laseret 5

To close this wizard, click Finish

< Back I Fimishil Cancel |

Finally, the instrument has to be configured for printout with this printer using the softkeys DEVICE
SETUP and DEVICE 1/2 in the hardcopy menu (see section "Selection of a Printer").
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Connection of USB Devices

Up to two USB devices can be directly connected to the analyzer via the USB interface on the rear of the
R&S FSMR. This number can be increased as required by interconnecting USB hubs.

Owing to the wide variety of available USB devices, the R&S FSMR can be expanded with almost no
limitations. The following list shows a selection of USB devices suitable for the R&S FSMR:

e Power Sensor R&S NRP-Z11 or R&S NRP-Z21 (Adapter Cable R&S NRP-Z4 required)
e Pendrive (memory stick) for easy data transfer from/to the PC (e.g. firmware updates)
e CD-ROM drive for easy installation of firmware applications

e PC keyboard for entering comments, file names, etc

e Mouse for easy operation of Windows dialogs

e  Printer for documentation of measurement results

e Modem for remote control of the R&S FSMR over great distances

The installation of USB devices is quite simple under Windows XP since all USB devices are Plug&Play.
Apart from the keyboard and the mouse, all USB devices can be connected to or disconnected from the
R&S FSMR while the instrument is running.

After the instrument is connected to the USB interface, Windows XP automatically searches for a
suitable device driver.

If Windows XP does not find a suitable driver, you will be prompted to specify a directory where the
driver software can be found. If the driver software is on a CD, a USB CD-ROM should first be
connected to drive to the R&S FSMR.

As soon as the connection between the R&S FSMR and the USB device is interrupted, Windows XP will
again recognize the modified hardware configuration and will deactivate the corresponding device driver.

Example:
Connecting a pendrive (memory stick) to the R&S FSMR:

1. After the pendrive is connected to the USB interface, Windows XP will recognize the newly
connected hardware:

found new hardware
USE disk USE device

2 5= 4:19pm

)

2. Windows XP installs the corresponding driver.
After successful installation, XP signals that the unit is ready for operation:

found new hardware
your new hardware iz installed
and ready far use

)

=

T2 4119PM

3. The pendrive is now available as a new drive and is displayed in Windows Explorer:
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@ PENDRIVE (F:) ==l
File Edit Wjew Fawvorites Tools Help | ",'
(Deack ~ L) - T | ) search |[.LT: Folders | | 5 < ) | HH
Address I‘q-' F: LI S
Folders = Marne =~ | Size I Type =
[#] Desktop rms F?Ie F
=) My Documents g RMz0 Fil= F
Swl_11 File F
= My Computer =
2 [dsv1_1s File F

é‘ 314 Floppy (a:)
= analyzer Disk C {C
= Analyzer Disk D (D)
= Disk E {E:}
= FENDRIVE (F:)
Control Panel
23 shared Documents
Q My Mebwiork Places
@ Recycle Bin

| | _>l_I
tﬁ.’start“ﬁ; PENDRIYE {F:) [z) | T % aizzem

The pendrive can be used as a normal drive to load or save files.

4. |If the pendrive is no longer required or if files are to be transferred to another computer, the
pendrive is simply disconnected. Windows XP will then deactivate the driver.
If the corresponding drive is still selected in Explorer, an error message will be displayed indicating
that the drive is no longer available.
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Installing Windows XP Software

Authorized Windows XP Software for the Instrument

The driver software and the system settings of Windows XP are adapted to the measurement functions
of the instrument. Correct operation of the instrument can therefore be guaranteed only if the software
and hardware used are authorized or supplied by Rohde & Schwarz.

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

e R&S FS-K3 - software for measuring noise factor and gain
e R&S FS-K4 — software for measuring phase noise

e R&S Power Viewer
(virtual power sensor for displaying the results of Power Sensors NRP-xx

¢ Windows XP remote desktop
e FileShredder — for deleting files from the hard disk

e Symantec Norton AntiVirus — software for protection against viruses

The use of other software or hardware may cause failures in the functions of the R&S FSMR.
A current list of the software authorized for use on the R&S FSMR can be obtained from your nearest
Rohde & Schwarz agency (see list of addresses).
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Installing Windows XP Software

Authorized Windows XP Software for the Instrument

The driver software and the system settings of Windows XP are adapted to the measurement functions
of the instrument. Correct operation of the instrument can therefore be guaranteed only if the software
and hardware used are authorized or supplied by Rohde & Schwarz.

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

o R&S FS-K3 - software for measuring noise factor and gain
e R&S FS-K4 — software for measuring phase noise

¢ R&S Power Viewer
(virtual power sensor for displaying the results of Power Sensors NRP-Z11 and -Z21)

e Windows XP remote desktop
e FileShredder — for deleting files from the hard disk

e Symantec Norton AntiVirus — software for protection against viruses

The use of other software or hardware may cause failures in the functions of the R&S FSMR.
A current list of the software authorized for use on the R&S FSMR can be obtained from your nearest
Rohde & Schwarz agency (see list of addresses).
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R&S FSMR Instrument overview

2 Getting Started

This chapter provides a fast introduction to operation by guiding the user step by step through
measurement examples .

Before starting any measurement with the FSMR, please note the instructions given in chapter 1 of the
users manual for putting the instrument into operation. In chapter 3 you will find detailed information on
customizing the instrument and the display.

For a systematic explanation of all menus, functions and parameters and background information refer
to the reference part in chapter 4.

Instrument overview

The R&S FSMR is a very versatile instrument that combines many measurement capabilities required
for calibration, troubleshoot and development into a single box instrument. The following functions are
included:

e RF Power Meter, for highest accuracy RF power measurement.

¢ RF Level Meter, for measurements of low level signals.

e Modulation Analyzer, for AM/FM and @M modulated signals.

e Audio Analyzer, for Audio Signal level and distortion, using the Audio input.

¢ Frequency Counter, fastest frequency measurements with ,mHz"-resolution.

e Spectrum Analyzer, for high performance spectral analysis capabilities.

The R&S FSMR still offers an easy-to-use operation which does not require expert knowledge to
perform the basic measurements.

This product note is designed to explain the functions and operation of the Measuring Receiver R&S
FSMR. In the following descriptions, each step is explained in detail so that the instrument can be
immediately used without the need for learning all of the available functions.

Setup the instruments

Most of the following examples use the same test setup. To perform the measurements, in addition to
the Measuring Receiver R&S FSMR a signal generator and a power sensor is required. The examples
in this paper will require a single, stable RF test signal at lower RF frequencies (for example 100 MHz).
The generator shall offer analog modulation capabilities (at least AM modulation) at a variable
modulation rate from 1 kHz to 3 kHz and 30 % modulation depth.

For the audio measurement examples a LF generator is required. Most of the R&S signal generators
are equipped with a modulation generator which is sufficient for these measurements (for example R&S
SML, R&S SMIQ).

The power sensor used in the examples shall be one of the sensors from the R&S NRP series. There
are many different sensors available, a terminating average power sensor will best fit to the
requirements (for example R&S NRP-Z221)
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Select the Preset state R&S FSMR

Select the Preset state

All of the following examples assume the standard settings for the measuring receiver. These are set
with the PRESET key. The PRESET must be set to Factory default values and measuring Receiver
Mode.

Check the PRESET setting with the following steps:

SETUP 1. Define Preset instrument mode
> Press the SETUP key.
The setup menu is opened.

» Press the menu change key NEXT.

NEXT

The submenu is opened.
» Press the PRESET RECEIVER softkey.

The following presets will force the instrument into the Measuring
Receiver mode.

2. Define the Startup Recall
> Press the FILE key.
The file menu is displayed.
> Inthe FILE menu press the STARTUP RECALL softkey.

A table with available instrument recall states is displayed.

-[ﬂ__I CONFIG > Inthe STARTUP table, highlight the entry named “FACTORY”
and enable it with the Enter key as STARTUP RECALL.

i

O3<&:011004001

3. Reset the instrument.
> Press the PRESET key.

PRESET

The main receiver menu is opened.The receiver mode is set.

1166.3311.12 2.2 E-1



R&S FSMR

Measurement Examples

IFB 1@ fHz

Att 18 dB AQT 108 ns

FREQUENCY 100 .2000000

Carrier Offset 2.034

RF LEVEL -78.687

Ref Ualue - -—-

RECEIVER
FREQUENCY

MH=z

[ A ]
]

dBm

Pl

DETECTOR

Frequency Modulation Summary SELECTIONG

Mod Freg: --- Hz
+PEAK/2  1.120 MHz

AF Coupling: AC

SPECTRUM RF LEVEL PHR NETER :I

FILTER &

RESULT
DISPLAY ©

RELATIVE®

AUDIO

Fig.2-1 Display after selecting the default setup in receiver mode

The main default parameters are listed in the following table:

Table 2-1 Default parameters after preset in measuring recveiver mode

Parameter Parameter Name Value
Receiver frequency Frequency 100 MHz
Reference Level Ref Level Manual -20 dBm
RF attenuation RF ATT Auto
Preamplifier Preamp Off
Demodulation Demod FM

Detector Det. +/- peak/2
Measurement time Meas Time 100 ms

Trigger Trigger Free run

Measurement Examples

All of the following examples assume the standard settings for the measuring receiver. These are set
with the PRESET key
The described measurement applications are:

e Measurement of the RF power of a signal using the Power Meter mode.
e Measurement of low level signals using the Tuned RF Level mode.

e Measurement of AM modulated signals and modulation distortion with the Modulation Analyzer mode.

Measurement of audio signals with the Audio Analyzer mode.
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Example 1: RF Power Measurements with a Power Sensor

Measurement

The FSMR includes a power meter functionality. Measurements of RF Power will be performed in the
power meter mode with highest accuracy. The FSMR will automatically handle all required correction
factors and compensate the measurements. The FSMR does support the following Rohde&Schwarz
power sensors:

R&S NRP-Z11 10 MHz to 8 GHz / 200 pW to 200 mW
R&S NRP-Z21 10 MHz to 18 GHz / 200 pW to 200 mW
R&S NRP-Z51 DC to 18 GHz /1 uW to 100 mW

R&S NRP-Z55 DC to 40 GHz /1 uW to 100 mW

O O O O

Main Receiver Functions

The power meter functions are available in the Measuring Receiver POWER METER-mode. All required
settings and evaluations can be reached from the POWER METER main menu.

Measurement Setup

{ET ]

Fig.2-2 RF Power measurement setup

The following settings are used on the generator:
1. PRESET the generator.
2. Set RF Frequency to 1 GHz.
3. Set the output level to 0 dBm.

Measurement Sequence — RF Power Measurements

Connect the Power sensor with the Signal Generator output and with the Measuring Receiver power
sensor connector on the front panel.

The following steps are performed:

Zero the power sensor.

Connect the power sensor to the DUT.
Set the RF frequency.

Measure the RF Power

Pobd=
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1. Zero the Power Sensor

> Reset the instrument.
PRESET

> Press the PRESET key.
% The main receiver menu is opened. The receiver mode is set.

Switching to Power Meter Mode

> Press the PWR METER hotkey.

@ The power meter menu is displayed.

Set the measuring frequency
» Press the FREQ key on the front panel.
h The measuring receiver frequency menu is displayed.

» In the frequency menu press the RECEIVER FREQUENCY softkey.

The frequency entry is displayed. Enter the measuring frequency
with the number keys and the appropiate unit key. The frequency
will be used by the instrument to calculate the calibration factors for
the power sensor head.

> In the RECEIVER FREQUENCY entry window key in “1000 MHZ".

RECEIVER
FREQUENCY

¥

Zero the power sensor

» Press the PWR METER hotkey.
The power meter menu is displayed.

q » In the POWER METER menu press the ZERO softkey.

» In the message box, confirm CONTINUE and press ENTER.

-e-ﬁ

ZEROING POLER SEMSOR

EosiEre Exreing e EEGF SERSEr, (IR The zeroing of the sensor will be performed.

remave all signals from the sensor input

e

ZEROING FOWER SENSOR After the zeroing is completed, a message will appear on the
Fercing power sensor O screen.
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IFE 18 IHz

Att 10 dB 0T 4ee i (L8
dB AR 5
Atk i n i

FREQUENCY 1.0000080008 GH=z

Carrier Offset -.--- Hz “

RF POWER -48.604 dBm -

NUMBER OF
READINGS

Ref Ualue - -

DISPLAY
LIN
DISPLAY
REL
HERS->REF
REFERENCE
UALUE
POMER
SPECTRUM RF LEUEL :I DEMOD AUDIO SPLITTEHH

Fig.2-3 RF power measurement after Zeroing

2. Measure the RF power in Watt

Connect the power sensor to the signal generator RF output

Linear display — Change the Unit to Watt

> Press the PWR METER hotkey.

@ The POWER METER menu is displayed.
> In the POWER METER menu press the DISPLAY LOG / LIN

softkey.

DISPLAY
LOG LIN

The RF power unit is changed from dB to Watt.

IFB 1@ MHz

PWR METER
Att 10 dB AQT 482 ns OFF

FREQUENCY 1.000000000@ GH=z

Carrier Offset -.--- Hz III

RF POWER 1.002 ml

Ref Value - - dBm
NUMBER OF
READINGS
DISPLAY
LG
DISPLAY

REL
REFERENCE
UALUE

POMER
SPECTRUN ar ceuer | peemmEmERl  oeno AUDTD SPUITIER gy

Fig.2-4 RF power measurement in UNIT Watt
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Example 2: Low RF Level Measurements with Tuned RF Level Mode

Measurement

The main functionality of a measuring receiver is the RF level measurement. Measurements of low
power RF signals will be performed in the Tuned RF Level mode with highest accuracy. The FSMR wiill
automatically handle all required settings.

Main Receiver Functions

The measurement of RF levels over a wide input level range is performed in three different level ranges.
To reach the highest possible accuracy, a calibration is performed with a power sensor. The FSMR does
offer fully automated calibration procedures in the Tuned RF Level mode. The following example will
guide through the calibration steps. All functions for Tuned RF level measurements can be reached
from the RF LEVEL main menu.

Measurement Setup

Fig.2-5 Tuned RF Level measurement setup

The following settings are used on the generator:
1. PRESET the generator.
2. Set RF Frequency to 300 MHz.
3. Set the output level to 0 dBm.

Measurement Sequence — Tuned RF Level Measurements
Connect the Power sensor with the Signal Generator output and with the Measuring Receiver power
sensor connector on the front panel.

The following steps are performed:

Calibrate the FSMR with the power meter.

Change the output level and perform further Range calibrations.
Average the results for enhanced stability.

Measure an unstable source (unstable frequency)

Pobd =
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1. Calibrate the setup- absolute power calibration

> Reset the instrument.
PRESET

> Press the PRESET key.
% The main receiver menu is opened. The receiver mode is set.

Switching to Tuned RF Level Mode

> Press the RF LEVEL hotkey.

@ The Tuned RF level menu is displayed.

Set the measuring frequency
» Press the FREQ key on the front panel.
h The measuring receiver frequency menu is displayed.

» In the frequency menu press the RECEIVER FREQUENCY softkey.

The frequency entry is displayed. Enter the measuring frequency
with the number keys and the appropiate unit key.

» In the RECEIVER FREQUENCY entry window key in “300 MHZ".

RECEIVER
FREQUENCY

¥

TRES

Connect the power sensor to the signal generator RF output

}g;_,

with instructions about the setup appears. The first step is a power
measurement with the power sensor connected to the source.

Calibrate the Tuned RF Level — Absolute Power calibration
» Press the RF LEVEL hotkey.
[—@—] The RF LEVEL menu is displayed.
TS » In the RF LEVEL menu press the CAL ABS POWER softkey.
POWER
% ( The calibration of the receiver will be performed. A message box

Conmect Fower Sensor and

g Eentinust e eekibretes > In the message box, confirm CONTINUE and press ENTER.

Abort

In the next step of the calibration the receiver is connected to the
source.

e » Connect FSMR RF input to the signal generator RF output

TINFORMAT IO
Connect Signal Source to RF Imput

and press “Continue’

ke ] prort

» In the next message box, confirm CONTINUE and press ENTER.
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The FSMR is now calibrated in one RF level range (the upper level
range does handle RF levels from -10 dBm to +30 dBm).
Measurements in this level range can now performed with full
accuracy.

IFE 1@ MHz

RECEIVER
Att 58 dB AQT 488 ns

FREQUENCY
FREQUENCY 300.700B0BB MH=z
Carrier Offset  6.043 Hz Gl ABs

POUER

RF LEVEL -B0.176 dBm -

Ref Ualue - -
ADJUST
RANGE

DETECTOR
HIDE
II%HHH!!HHHHII

AUERAGING
SPECTRUN ) EXEE DEHOD AUDIO OFF

Fig.2-6 Tuned RF Level measurement after calibration

2. Range to range calibration- relative calibration

= : Change the signal generator output level

» The following settings are used on the generator:
Change the signal generator RF Level in 1 dB steps down.
Observe the FSMR screen for the yellow RECAL message to
appear (at levels about -10 dBm). This is the point where the
automated Range-to-Range calibration can be performed.

calibration of the level difference due to the range change will be
performed.

The FSMR is now ready for a RF level range change. The
J > Press the RF LEVEL hotkey.
The RF LEVEL menu is displayed.
h » In the RF LEVEL menu press the RECAL softkey.

The RECAL procedure is performed. Do not change any signal
generator settings at this time.

RFF LELEL

A message box appears. The instrument will perform a
measurement in the calibrated range, then change the RF settings
(RF attenuator, IF gain) and then measure again. After the
recalibration measurements with high accuracy are available in the
RF level range 2 (covers levels from -10 dBm to -50 dBm).
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= . Change the signal generator output level further down

» The following settings are used on the generator:
Change the signal generator RF Level in 10 dB steps down.
Observe the FSMR screen for the yellow RECAL message to re-
appear again (at levels about -50 dBm).

ﬂ

m As soon as the RECAL flag appears, the FSMR is ready for a next
RF level range change. The calibration of the level difference due to
the range change will be performed.

J > Press the RF LEVEL hotkey.
The RF LEVEL menu is displayed.
q > In the RF LEVEL menu press the RECAL softkey.

The RECAL procedure is performed.

A message box appears. The instrument will perform a
measurement in the calibrated range, then change the RF settings
(RF attenuator, IF gain) and then measure again. After the
recalibration measurements with high accuracy are available in the
RF level range 3 (covers levels from -50 dBm to noise level).

RFF LELEL

The FSMR is now calibrated in all RF level ranges (for RF levels
from -140 dBm to +30 dBm). Measurements in all level ranges can
now be performed with full accuracy. No further calibration is
required, the Autorange function will automatically adapt the level
setting of the FSMR to the input signal.

IFB 1@ fHz

RECEIVER
Atk o8 FOT 408 ns
Atk 10 o8 AT 420 n om——

FREQUENCY 300.00000B0 MHz

Carrier Offset 5.794 Hz L e

RF LEVEL -111.539 dBm -

ADJUST
RANGE

Ref Ualue - -—- dBm

DETECTOR
WIDE
RELATIVED

AUERAGTHG
SPECTRUN :I PHR NETER DENOD AUDIOD OFF

Fig.2-7 Tuned RF Level measurement at low levels
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Measurement Examples

3. Average the results for enhanced stability

Change the signal generator output level further down

» The following settings are used on the generator:

Change the signal generator RF Level to -110 dBm).

RF LEVEL

n s

AVERAGING
[OFF]

AVERAGING
[10]

1166.3311.12

The FSMR is now performing a calibrated measurement at — 110
dBm. The reading will be flickering due to a low signal to noise ratio.
For a more stable reading, the FSMR does offer several functions.

The stability of a low level measurement is mainly depending on the
measurement time. A longer acquisition of the signal does allow for
a more accurate measurement. The averaging of several single
acquisitions will lead to an effective longer measurement time.

Press the RF LEVEL hotkey.
The RF LEVEL menu is displayed.
In the RF LEVEL menu press the AVERAGE softkey.

The AVERAGE will be switched on. The number off measurements
can be entered in the AVERAGING COUNT box which appears on
top of the screen. The default value is set to 10 Averages.

The instrument will now perform an averaged measurement. The
average function is a floating average over the number of
measurements chosen with the Average Count entry (default value:
10).

IFB 1@ fHz

RECEIVER
Atk o8 FOT 408 ns
Atk 10 o8 AT 420 n om——

FREQUENCY 300.00000B0 MHz

Carrier Offset 5.824 Hz L e

RF LEVEL -110.8924 dBm -

ADJUST
RANGE

Ref Ualue - -—- dBm

DETECTOR
WIDE
RELATIVED

SPECTRUN :I PUR METER DENOD AUDIO S

Fig.2-8 Tuned RF Level measurement with Averaging
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R&S FSMR

PRESET

¥

4. Measure an unstable source (unstable in frequency)

The simulation of unstable sources requires a signal which is unstable
in the frequency domain. This signal can be simulated with active
frequency modulation on the signal generator.
»  The following settings are used on the generator:
PRESET the generator.
Set RF Frequency to 100 MHz.
Set the output level to 0 dBm.
Select FM Modulation, 3 kHz deviation.
Set the Modulation frequency to 1 kHz.

ok oN =

» Reset the instrument.
» Press the PRESET key.

The main receiver menu is opened. The receiver mode is set.

RF LEVEL

RECEIVER
FREQUENCY

¥

DETECTOR
WIDE

Next steps:

1166.3311.12

Switching to Tuned RF Level Mode

» Press the RF LEVEL hotkey.
The Tuned RF level menu is displayed.
Set the measuring frequency

» In the RF LEVEL menu press the RECEIVER FREQUENCY
softkey.

The frequency entry is displayed. Enter the measuring frequency
with the number keys and the appropriate unit key.

> In the RECEIVER FREQUENCY entry window key in “100 MHZ".

The measurement of an unstable signal requires the measuring
receiver to use a wide bandwidth. The FSMR offers a wideband
detector mode to acquire wideband signals with high accuracy

» In the RF LEVEL menu press the DETECTOR WIDE softkey.

The wideband detector mode acquire signals with the full acquisition
bandwidth. The acquisition bandwidth (DEMOD BW) of the FSMR
can be set in the BW menu, the preset value is 12.5 kHz. The
bandwidth must be set wide enough to capture the maximum
frequency deviation of the input signal. In this example, the
frequency deviation is set to 3 kHz and the default bandwidth is 12.5
kHz.

Note: The wideband detection is not only suitable for unstable signals,
it can also be used to accurately measure modulated signals

The following steps will be performed as described in the previous
example (Tuned RF Level).
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Example 3: AM Modulation and Modulation Distortion Measurements

Measurement

The FSMR includes a modulation analyzer. Measurements like AM, FM or PM modulation will be
performed in the modulation analyzer mode. The instrument offers standard measurements like
modulation depth, deviation and modulation frequency, but also more sophisticated function like
modulation distortion or audio frequency response are available.

Main Receiver Functions

The modulation analyzer functions are available in the Measuring Receiver DEMOD-mode. All required
settings and evaluations can be reached from the DEMOD main menu.

Measurement Setup

Fig.2-9 AM modulation measurement setup

The following settings are used on the generator:

PRESET the generator.

Set RF Frequency to 100 MHz.

Set the output level to - 30 dBm.

Select the AM Modulation, 30% modulation depth.
Set the Modulation frequency to 1 kHz.

aroobd=

Measurement Sequence — AM Modulation Measurements

Connect the Signal Generator output with the Measuring Receiver RF Input.

The following measurement steps are performed:

1. Measure the AM modulation depht.
2. Relative Audio measurements
3. Measure the Total harmonic distortion in %.
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R&S FSMR

PRESET

DEMOD

FILTER

13

LOW PASS
13 KHZ

1166.3311.12

1. Measure the AM modulation depth
> Reset the instrument.
> Press the PRESET key.

The main receiver menu is opened. The receiver mode is set.

Switching to AM demodulation
> Press the DEMOD hotkey.

The analog demodulation menu is displayed.
> In the DEMOD menu press the AM softkey.

The modulation frequency and the AM modulation depth with
peak detection measurement results are displayed in the lower
window of the screen. The upper window shows the RF
Frequency and the RF input level.

Limiting the bandwidth - Audio Filters
» Press the DEMOD hotkey.
The analog demodulation menu is displayed.
> In the DEMOD menu press the FILTER softkey.

The audio filter menu is displayed. To suppress unwanted
broadband noise or harmonics of the demodulated signal, the
bandwidth of the measurement can be limited with highpass and
lowpass filters.

> In the FILTER menu press the LOW PASS 15 KHZ softkey.

The following screen is displayed:

IFE 10 fHz

Att 10 dB AT 100 us
A B ] 3
tt 2] S

FREQUENCY 100. 2000000 MH=z
Carrier Offset -.--- Hz @ HI::BF:ZSS

RF LEUVEL -29.926 dBm
Ref Value -.--= dBm

- S x p X = 3 KHZ
-iza  -11@ -108 50 B0 -7 -60 =il -48 3@ i)

Amplitude Modulation Summary D

Mod Freq: 1.00000 kHz LON PASS
+tPEAK/2 29.612 4 108 KHz

DEEMPHASTS
METGHTTNGS
COUPLING |

o | |
Fig.2-10 AM Modulation measurement in the DEMOD mode

» In the FILTER menu press the LOW PASS 15 KHZ softkey again
to switch the filter off.
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DEMOD 2. Relative Audio measurements — audio frequency response

» Press the DEMOD hotkey.

The analog demodulation menu is displayed.
> In the DEMOD menu press the RELATIVE softkey.

RELATIVE The RELATIVE menu is displayed.In the relative menu, only the
detectors which have been switched on in the DETECTOR menu
are available for relative measurements.

> In the RELATIVE menu press the +- PEAK/2 softkey.

The actual measurement value of the detector will be saved as a
reference value and the result display will change to a relative
reading (indicated with A 0.00 %).

+- PEAK/2

13
T

Change the modulation frequency to 50 kHz

» The following settings are used on the generator:
1. Select the AM Modulation, 50 kHz modulation frequency.

Relative display — Change the Unit to dB

RELATIVE, > Press the DEMOD hotkey.

The analog demodulation menu is displayed.
» In the DEMOD menu press the RELATIVE softkey.

REEATIZE The RELATIVE menu is displayed.
> In the RELATIVE menu press the +- PEAK/2 softkey.
The actual result display will change from a relative reading

indicated in % to a dB reading.

IFE 10 fHz

Att 1@ dB AOT 108 ws

FREQUENCY 100. 2000000 MH=z
Carrier Offset -.--- Hz

RF LEUVEL -29.997 dBm
Ref Value - -==

Mod Frea: 50.0001 kHz

sPEAK/2 A-3.46 dB .
RELATIVE
7~

RELATIVE
SPECTRUN re LeveL [f pus neTer ) DERO0]| am | __O°F_py

Fig.2-11 Relative measurement in the demod mode
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3. Measure the harmonic distortion - Choosing the detector
» Press the DEMOD hotkey.

> In the DEMOD menu press the DETECTOR SELECTION softkey.
The DETECTOR SELECTION menu is displayed

y

The instrument is equipped with a wide range of detectors for
measuring modulation signals. The peak detectors are a good
choice for capturing the highest positive or negative peak within the
measurement time, while the RMS and Average detectors are the
best choice for measuring noise and residual modulation. The THD
& SINAD detector measure the distortion of the demodulated audio
signal. All detectors can be used in parallel.

DETECTOR
SELECTIONI

THD &

SINAD > In the DETECTOR SELECTION menu press the THD & SINAD
softkey.

AMPT Total Harmonic Distortion — Change the Unit to %

» Press the AMPLITUDE hardkey on the frontpanel.
The amplitude settings menu is displayed.

— > In the AMPLITUDE menu press the UNIT softkey.

The measuring receiver UNIT menu is displayed.

i b i

> In the UNIT menu press the THD UNIT % / DB softkey.
THD UNIT

%
S

The actual result display for the THD measurement will change from
a “DB” reading to a “%” reading.

(=)
(v3)

IFB 1@ fHz

PN UNIT
Atk o8 Al s
Atk 10 o8 AT 189 n IEE

FREQUENCY 100.020000B0 MHz

Carrier Offset -.--- Hz L) WDM;

RF LEVEL -29.402 dBm
Ref Ualue - -—-

Mod Freg: 999.997 Hz
+PEAK/2 59.176 4
THD @.347 4
SINAD 49.00 dB

SPECTRUM RF LEVEL PHR NETER :I AUDIO

Fig.2-12 THD measurement in UNIT %
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Measurement Examples

Example 4: Audio Measurements with the Audio Analyzer mode

Measurement

The FSMR includes an audio analyzer functionality. Measurements of audio signals will be performed in
the audio analyzer mode with highest accuracy. The FSMR will automatically handle all required
settings.

Main Receiver Functions

The audio analyzer functions are available in the Measuring Receiver AUD/O-mode. All required

settings and evaluations can be reached from the AUDIO main menu.

Measurement Setup

BN @)

Fig.2-13 Audio measurement setup

> Connect the signal generator LF (low frequency) output with the FSMR Audio input.

The following settings are used on the generator:

1.

oD

PRESET the generator.

Set LF output to ON .

Set the LF output level to 1 volt.

Set the LF output frequency to 1 kHz.

Measurement Sequence — Audio Measurements

The following steps are performed:

1.

Measure the audio level and frequency.

2. Measure the frequency response of the audio filters.
3. Measure the influence of the input impedance.
1166.3311.12-01 217
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» Reset the instrument.
> Press the PRESET key.

PRESET

The main receiver menu is opened. The receiver mode is set.

Switching to Audio Mode

> Press the AUDIO hotkey.

¥

The audio menu is displayed. The audio measurement results are
displayed in parallel, no further settings like frequency is required.

IFE 1@ MHz

) INP LEUEL
AQT 108 ws 408mU

-- INPUT THP
--------- i 0 o
-—-—-—-
PN TR MR

-
I
il RESLT DISP
T it o
] e — ——

IR|

FILTER ¢

Frequency: 999.8997 H=z

+PEAK 1.083 UV
RMS 87.7 mU

THD -66.67 dB -“ES”LH‘EL
SINAD 62.56 dB

NMEAS-»REF

Fig.2-14 Audio measurement after Preset, Mode Audio

4. Relative Audio measurements

» Press the AUDIO hotkey.
& R The audio menu is displayed.

> In the AUDIO menu press the RESULT ABS REL softkey.

RESULT

The relative measurement function is enabled.
ABS REL

The actual measurement value of the detector will be saved as a
reference value and the result display will change to a relative
reading (indicated with A 0.00 dB). The unit can be changed with
the REL UNIT DB % softkey in the audio menu.
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Limiting the bandwidth - Audio Filters
» Press the AUDIO hotkey.

AUDIO

@ The audio menu is displayed.
> In the AUDIO menu press the FILTER softkey.
FILTER | The audio filter menu is displayed. To suppress unwanted
broadband noise or harmonics of the signal, the bandwidth of the
measurement can be limited with higpass and lowpass filters.

» In the FILTER menu press the LOW PASS 15 KHZ softkey.
15 KHZ

¥

Change the LF output frequency to 15 kHz

The following settings are used on the generator:
e Set the LF output frequency to 15 kHz.

The audio frequency is now changed to the bandwidth of the active 15
kHz low pass filter. In the following measurement the frequency
response of the audio low pass filter is measured.

INP LEVEL
100U
INPUT INP
50 Q

RESLT DISP
SPECT

Frequency: 15.0000 kHz
+PEAK A-3.00 dB
RMS A-3.00

THD -98.64

SINAD

HEAS->REF

REL UNIT

Fig.2-15 Audio measurement in relative mode
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R&S FSMR The Screen

3 Manual Operation

Chapter 3 provides an overview of the operating concept and the basic steps of manual operation of the
R&S FSMR. This includes a description of the screen, of the control of menus and of the setting of
parameters. An overview of the menus will be listed at the end of this chapter.

The functions of the menus are described in detail in Chapter 4. Chapter 2 contains a short introduction
on step-by-step simple measurements. The remote control of the instrument is described in Chapters 5,
6and7

The operation of the spectrum analyzer is menu-controlled via keys, hotkeys and softkeys. The setting
of the instrument and test parameters in the menus is made either directly via softkeys or by entry of
values in entry fields and by selection in tables. The operating mode and the screen mode is selected
via the hotkeys.

If required, data entry windows and tables are superimposed on the screen.

The Screen

The screen informs continuously on the results and parameters of the selected measuring functions. It
shows the assignment of the softkeys and menus, which are required for setting the measuring
parameters. The display of test results, the softkey labeling and the type of menu depend on the
selected measuring function.

The screen is subdivided into three areas:

Diagram area hotkey area softkey area
| HARKER Z00H ' REBW 3@ kHz Marker 1 []11
1 Hz UBH 108 kHz 3@.42 dbn
Ref -3@.5 dBu AtY 1@ dB 1 SUT Z.5 ws 200, apdRaBaa MH=

v

70

--oa

SN, R S T T S S L S I ——_
Hae -

F- 11K

-133

Center ZB@ MHz 188 kHz~ Eran 1 MHz
SPECTRUR l

Fig. 3-1 Subdivision of screen
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Diagram area This area contains the measuring diagrams and other measured-value
information as well as the parameters and status information which are
important for analysis of the results.

In addition, message fields, entry windows and tables may be shown in this
area.

Softkey area This area contains the instrument functions which can be selected via the
softkeys. The softkey area is not superimposed by other graphics.

Hotkey area This area contains the available operating modes and screen modes. The
hotkey area is not superimposed by other graphics.

Diagram Area

logo titel /date and time hardware settings marker/deltamarker

@ REW 388 kHz Marker 1 [T1]
UBH 1 IHz -12.62 dBn
reference/ Ref -1@ dBa Attt 18 dB SUT 2.5 ms 130, PAPRARRA MHz

max level S0 Offfet 10|dB LTIIT CPERK  FAIL Delta p CT1] l i _ Enhancement
- LINE Test ' FALL -4z.08 B

Status [ Delta 5 L4

information . _a7le4 4B

1. onewe Ped T1Hz
Trace-info 2 SR Delta @ [T11
VIEW | -61.49 4B

7 .CE000Ped MHz| | Measureme
3 v IF POLER | nt window
VIEM [ _5p L

/ f?ﬂ } \ —
EBURE |—c0—— R -0 dBn \
it gt Mok |

! Imw W E\Hl ka“ |jJ

F-20

level-axis 100
labelling .
-11@ X-axis
Center 13@ MHz 1 fHzs Span 10 MHz labelling
" R
Fig. 3-2 Subdivision of the R&S FSMR screen in analyzer mode (without measuring diagram)
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DELTA HARKER 2 REN 288 kHz Delta Z L[T1]

208 kHz B 1 MH=z -2@.37 4B
Ref -2@ dBm Att 1@ dB SWT 2.5 ms 000, PERRRADD kHz
-28 Markern 1 [T1]

-33.95 dBm
|-3@ T T o o AR
Marker ¥ Limi1llt2
-4 Limit The / \ Limit line

--5@ 5

/ Deltamarker a \
--c@ / \
L-70

Linitl—-—o

PO AR B R R ARULIERAL b Lilhl MR RIHEREL 1

F-118

-120
Center 128 MHz 1 MHz» Span 180 MHz

Fig. 3-3 Measuring diagram

Indications in the Diagram Area

The following graphic elements are displayed in the diagram area:

General indications Indication of the logo
Logo
Screen title Indication of selected screen title
Date / time Indication of date and time

Hardware settings

Ref Indication of the reference level
Offset Indication of the offset of reference level.
Att Indication of the set RF attenuation.
RBW Indication of the set resolution bandwidth.

If the bandwidth does not correspond to the value of the automatic
coupling, a green asterisk "*" is prefixed to the field.

VBW Indication of the set video bandwidth.
If the bandwidth does not correspond to the value of the automatic
coupling, a green asterisk "*" is prefixed to the field.

SWT Indication of the set sweep time.
If the sweep time does not correspond to the value of the automatic
coupling an asterisk "*" is prefixed to the field. The colour of the asterisk
turns red as soon as the sweep time falls below the value of the
automatic coupling.
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Marker/deltamarker

Limit check

X-axis labelling

10 MHz/DIV

1166.3363.12

This label displays the position of the last selected marker or
deltamarker in the x and y-directions and the marker/deltamarker index.
The square brackets contain the curve which the marker is assigned to
and the active measuring function of the marker indicated. The
measuring function of the markers in the second field is indicated by the
following abbreviations:

FXD reference fixed active

PHN phase noise measurement active

CNT frequency counter active

TRK  signal track active

NOI noise measurement active

MOD measurement of AM modulation depth active
TOI TOI measurement active (3rd order intercept)

Indication of the result of the limit check.

Display of the x-scaling.

The distance between two grid lines is displayed in this label.

The set center frequency or start frequency is displayed in this label
depending on whether the keys FREQ/SPAN or the softkeys
START/STOP were last pressed.

If span = 0 Hz, the center frequency is always displayed.

The set frequency range (SPAN) or the stop frequency is displayed,
depending on whether the keys FREQ/SPAN or the softkeys
START/STOP were last pressed.

If span = 0 Hz, the trigger moment (PRETRIGGER) is displayed.
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The Screen

Status information

#SMPL

UNCAL

OVLD / IFOVL

LOUNL /
EXREF

OVEN

Trace info:

1166.3363.12

The status information on the left side of the diagram hint at irregularity
(e.g. UNCAL)

"#SMPL" indicates that the relation Span / RBW is higher than 125 while
the RMS detector is activated. In this case, a stable signal evaluation is
no longer possible due to an insufficient number of A/D converter
samples.

= reduce span or increase RBW

"UNCAL" is indicated under the following circumstances:
e correction data are switched off (menu CAL, CAL CORR OFF).
= switch on CAL CORR ON or PRESET

e no valid correction data. This may occur after a cold start of the
instrument following a firmware update.
= record correction data

e Sweep time too short for current instrument settings (span,
resolution bandwidth, video bandwidth).
= increase sweep time

OVLD is indicated when the input mixer is overloaded.
= Increase input attenuation

IFOVL is indicated when overload occurs in the IF signal path after the
input mixer.
= Increase reference level

LOUNL is indicated when an error occurs in the frequency processing of
the instrument.

EXREF is indicated when the analyzer is configured for use of an
external reference signal, but no reference signal is detected at the
corresponding input.

OVEN is indicated when the crystal oscillator (option R&S FSMR-B4)
has not yet reached its operating temperature. This indication vanishes
after a few minutes after switch on.

Every active measurement curve (trace = BLANK) is allocated trace
information of two or three lines at the left of the diagram. The trace
information has the same colour as the measurement curve.

The information on the currently selected trace is displayed in inverse
video (see TRACE - SELECT TRACE softkey).
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<n> <detector> <*>
<mode>
<trace math>

Example:

1 PK *
CLRWR
1-2

1166.3363.12

n =

detector =

mode =

Trace math =

trace number (1 ... 3)

selected detector

AP: AUTOPEAK detector
PK: MAX PEAK detector
MI: MIN PEAK detector
SA: SAMPLE detector
AV: AVERAGE detector
RM: RMS detector

QP: QUASIPEAK detector

indicates that the selected detector does not correspond
to that of the automatic coupling.

indication of sweep mode

CLRWR: CLEAR/WRITE
MAXH: MAX HOLD
MINH: MIN HOLD
AVG: AVERAGE
VIEW: VIEW

trace math active

1-2 trace 1 - trace 2
1-3: trace 1 - trace 3
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The Screen

Instrument settings
(Enhancement Labels)

Al/B

SGL
GAT

TRG
LVL

FRQ
PRN

75Q
EXT
PA

Entry fields:

Entry window

Tables

1166.3363.12

Indication of user instrument settings which influence the measuring
result and which are not immediately obvious when viewing the
measured values.

The current instrument setting does not correspond to the one which
applied when one of the displayed curves had been stored. This
occurs under the following circumstances:

e The instrument setting is modified while a measurement is being
performed.

e The instrument setting is modified in SINGLE SWEEP mode
subsequent to the end of the sweep and no new sweep is started.

¢ The instrument setting is modified after setting the trace to VIEW.

The display is retained until the cause is eliminated by the user. l.e.,
either a new sweep is started (SINGLE SWEEP mode), or the trace of
interest is switched to BLANK.

Identification for screen A / B. When screen A / B is activated for the
entry of test parameters, this label is highlighted.

The sweep is set to SINGLE SWEEP.

The frequency sweep is controlled via the EXT TRIG/GATE input of
the instrument.

The instrument is not triggered in FREE RUN mode.

A level offset = 0 dB has been set.
A frequency offset = 0 Hz has been set.
A printer output is active.

The input impedance of the instrument is set to 75 Q.
The instrument is configured for operation with external reference

The RF preamplification is switched on (option B23 or B25).

The data entry window is superimposed in the left upper corner of the
diagram area, if required. It covers the display of the title and the time.
The field is used to enter numeric or alphanumeric device parameters.

The tables are superimposed in the diagram area, if required.
They are used for displaying and configuring device parameters.
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Message windows:

Message field

System messages

Traces:
1t0 3

Limit lines

Message fields provide notes on measurements, e.g. results of the
limit check (PASS/FAIL).

These notes are no error messages, which are indicated as system
messages.

They can be masked out by pressing the ESC key.
System messages indicate warnings and error messages.

Message without action field:

These system messages contain only arbitrary information. They hint
at events which are of interest for the user but do not affect the
measurement or functioning of the instrument.

They are deleted either automatically after a predefined time has
passed (3 seconds) or upon any keystroke or mouse click.

Message with action field:

These system messages require a decision to be taken by the user.
They are not deleted until any action has been selected. Deletion of
the message initiates the action selected and appropriate measures to
be taken. The action field consists of one (OK), two (OK/CANCEL) or
three (arbitrary) buttons.

The user may select one of the buttons using the cursor keys and
initiate the associated action by means of the unit keys. The ESC key
is used to acknowledge the message without releasing any action.

Up to 3 traces in each measurement diagram can be displayed
simultaneously.

Limit lines are used to mark level curves or spectral distributions which
must not be exceeded or dropped below.

The R&S FSMR provides two display modes:

e Full Screen:

e Split Screen:

1166.3363.12

1 window, the measurement is performed in the active diagram.

2 windows, the measurements are performed in both diagrams.
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Full Screen

In the full-screen mode, the settings and measurements are performed in the active visible window. All
indications on the screen refer to this window. The designation (SCREEN A or SCREEN B) is inserted
as enhancement label A or B on the right diagram margin.

Switching between the windows is by means of SCREEN A/B hotkey. The current measurement is
terminated when its window is blanked out.

Switching from split-screen to full-screen mode is performed in menu DISP.

Split Screen

In Split Screen mode, the screen is divided into two halves.

REW 1 MHz Marker 1 [T11
UBK 1@ MHz -13.04 dBw FULL
Ref -10 dBm At 20 dB 1 ST 1 ms 257.000000 L= SCREEN
FOHER [[T12 HL e ——
20 PEAF, ~TT.0f dBw
--30 R 15.65dB SPLIT
| .o MEAN -18.2F dEw e

50
60
_

L
(2

=2 REF LEUEL
—-1ea COUPLED

Center 935.2 MHz 100 pss

RBH 3@ kHz

UEH 10@ kHz
Ref -1 dBm REE 2@ dB SHT 5 ms
20 CENTER B
=32 = NARKER n
--40 -
5@ CENTER A
60 = HARKER B
--70 -_—
-0
SlIfT, | MR/ L T H o DU L (] £l O3 BALCELE o O8]

-1 - i H - : 1 T
Cenkter 935.2 MHz 36@ kHzs Span 3.6 MHz COHFIG
SPECTRUH | SCREEH B | DISPLAY °|

Fig.3-4 Subdivision of the screen in Split Screen mode

The upper half is assigned Screen A, the lower one Screen B. The settings for measurement can be
selected independently for both screens. E.g., a spectrum may be displayed in Screen A and a time
amplitude in the time range is displayed in Screen B.

The indications which are valid only for one window appear in the margin of the associated diagram.
Indications which are valid for the two windows are displayed between the diagrams.

The window for entry of the measuring parameters or the marker operation is selected using the
SCREEN A/B hotkey. The measurements are simultaneously performed in the two windows irrespective
of the currently active one.

Switching from full-screen to split-screen mode is performed in menu DISP.
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Softkey Area

The softkeys are assigned to the nine keys on the right side of the display
The setup of the softkey area is independent of the operating mode. It consists of the following graphic
elements:

Softkey menu:

|
SOFTKEY o
LABEL 1 _#— indication of submenu (arrow)
|
|
|
|
|

SOFTKEY
LABEL 2

SOFTKEY —— softkey active (green)
|

LABEL 3 ‘

|
softkey function not available
i (without 3D frame)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
! SOFTKEY
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

LABEL 5

SOFTKEY
LABEL 6

SOFTKEY
LABEL 7

softkey active, opens a data
entry field (red)

SOFTKEY
LABEL 8

SOFTKEY
LABELY9 =y

4,44444444‘444444444

indication of side menu

Fig.3-5 Setup of the softkey area

The softkeys have different functions depending on the instrument state. Therefore, their labeling can be
varied. The labeling of all softkeys which call a submenu includes a U arrow.

The function and current state of the softkeys is indicated in the label by different texts and colors. The
color assignment is factory-set as follows:

Table 3-1 Factory-set color assignment of soft keys

Softkey color | Meaning

gray Softkey switched off
green Softkey switched on
red Softkey switched on and data entry active

These colors can be changed by the user as desired in the DISP - CONFIG DISPLAY menu.

A softkey is switched on or off by pressing the respective hardkey (see following section "Setting the
Parameters").

Softkeys are masked out, too, if the functionality which they represent is not available. A distinction has
to be made between two cases:

¢ If an instrument function depends on an option, and if this option is not fitted, the associated softkey is
masked out,.

e If the instrument function is not available temporarily due to specific settings, the softkey is displayed
without the 3D frame.

The label &4 on the right lower corner of the softkey area indicates that a side menu is available. The
side menu is called by pressing the NEXT key.
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Hotkey Area

Hotkeys are allocated to the eight keys on the bottom margin of the screen. They change between
modes and the active diagrams.
The menu only shows the hotkeys which are actually used:

‘SPECTRUM‘ ‘ ‘ ‘RF LEVEL‘ ‘PWR METER‘ ‘ DEMOD ‘ ‘ ‘ ‘ AUDIO ‘

a @ @ @ & & &=

A keystroke activates the associated hotkey. An activated hotkey changes its frame:

MRECEIVER

Calling and Changing the Menus

The operation of the spectrum analyzer is menu-controlled via keys and softkeys. Various softkey
menus are displayed depending on the instrument status. The individual menus constitute the so-called
menu tree. The top menu (the root of the menu tree) is always called by means of a keystroke. Arrows
at the lower edge of the softkey area indicate whether a supplementary menu can be entered or not.
Softkeys with an arrow allow for branching into further menus (so-called submenus): The field "B at the
lower right side of the softkey area indicates that this menu has a side menu.

The menu change keys on the front panel below the softkey area allow for switching between the main

menu and the side menus and submenus.

The NEXT key calls the side menu.

The PREVIOUS key returns to the next higher menu.

Several menus provide for automatic change, i.e., return to the next higher
menu is caused automatically after pressing a softkey.

=i =

Selection of a submenu is always effected via a softkey.

SOFTREY The labeling of all softkeys which call a submenu includes a U arrow.

r

4
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Setting Parameters

Parameters are set either by simple selection (selection parameters) or by (alpha)numeric entries in
data entry windows or tables.

The numeric keypad on the front panel, an external keyboard (optional), a spinwheel and the cursor
keys are provided for the entry of instrument parameters in an entry window or in a table.

The external keyboard is optional. If it is not fitted, the help line editor is called automatically for entry of
alphanumeric parameters. The help line editor provides for selection of individual letters and a number
of special characters which are copied into the actual entry window.

Numeric Keypad

The numeric keypad is provided for entry of numeric
7 8 9 s parameters. It contains the following keys:

e Number keys 0 to 9

4 5 6 il I Decimal point
Inserts a decimal point "." at the cursor position.
usf ° Sign key
1 2 3 Hv Changes the sign of the mantissa or exponent of a numeric
parameter.
ns A"-"is inserted at the cursor position in case of an
0 . - nv alphanumeric parameter.
) e Unit keys (GHz/-dBm, MHz/dBm, kHz/dB and Hz/dB)
] l Provide the numeric value entered with the selected unit

and terminate the entry.

The unit keys are all assigned the value "1" for
dimensionless quantities or for level entries (e.g., in dB).
The unit keys thus assume the function of an ENTER
key. The same applies for an alphanumeric entry.

— Open and close the selection windows of tables.

e BACKkey

— Deletes the character left to the cursor with numeric
entry.

— Allows for toggling between the current and the previous
values subsequent or prior to entry (UNDO function).

e ESC/CANCEL key

— Aborts the entry before it has been terminated. The
previous value is restored.

— Closes the entry field after termination of input.
— Closes system messages.

e ENTER key
— Terminates the input of dimensionless quantities. The
new value is set.

Note: The ENTER keys assumes the function of the
Hz key for frequency input, and the function of
the us(kHz) key for time input.
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Spinwheel and Cursor Keys

The spinwheel and the cursor keys are arranged besides the numeric keypad.

(] [»]

1166.3363.12

The spinwheel has various functions:

e With numeric entry, the instrument parameter is incremented (turning
clockwise) or decremented (turning counterclockwise) at a defined step
size.

¢ In tables, the spinwheel can be used to shift the cursor horizontally or
vertically when no entry window is open. The direction (horizontal/ vertical)
is switched over using the cursor keys.

e The spinwheel is used with the help-line editor to select the individual
letters.

e |t can be used to shift markers, display lines, limit lines etc.

¢ Pressing the spinwheel terminates the input of parameters.

In tables, the cursor keys are used to shift the cursor between the lines and
columns of the table.

The keys [¢] and (2] are used to shift the cursor inside the entry window to
reach a particular position in the string.

The keys [<*] and [=)
— increase or decrease the value of a parameter for numeric input .

— switch between editing line and help line editor for alphanumeric input.
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Selection and Setting of Parameters via Keys or Softkeys

The selection of parameters and their settings is effected by means of a key, a softkey or in a table
depending on the hierarchical level of the menu they are assigned to. Selection and setting of
parameters in tables is described in section "Selection and Setting of Parameters in Tables" .

Selection via key

Selection via softkey

1. The softkey is active or inactive.

2.

The softkey acts like a toggle
switch, each pressing changes the
active selection.

1166.3363.12

Most keys of the network analyzer are used to enter
menus where the selection and the settings are made.
Few settings can be made directly by means of a
keystroke, only.

Example: Call up of preset settings
» Press PRESET key

The spectrum analyzer is brought into a predefined
initial state.

PRESET

¥

In most cases the selection is made by pressing the
respective softkey. There are various alternatives of
making the selection:

Example: Switching on/off the frequency counter

> Press MKR key.

» Press SIGNAL COUNT softkey.

Each time the softkey is pressed, the marker info list
is switched on or off. If the softkey is active (= marker
info list on), it is illuminated.

SIGNAL t} SIGNAL
OUNT COUNT

Example: Selection of the reference (internal or external)
> Press SETUP key.

> Press GENERAL SETUP softkey, the GENERAL
SETUP submenu is opened.

» Press REFERENCE INT/EXT softkey.

With each pressing, the checkmark on the softkey
changes from INT (internal reference) to EXT
(external reference) and vice versa. When in the
active setting the softkey menu item is illuminated.

REFERENCE t} REFERENCE

INT  EXT INT [ EXT

¥ |
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3. Various softkeys act like selection
switches. Only one softkey may be
active at a time.

4. The softkey is used to select the
parameter, the setting is made in
an alphanumeric data entry
window.

1166.3363.12

Example: sweep setting
> Press SWEEP key.
» Press CONTINUOUS SWEEP softkey.

The continuous sweep is thus set. The CONTINOUS
SWEEP softkey is colored (factory-set: green). The
second alternative, a series of n sweeps according to
the trigger definition, can be selected via the SINGLE
SWEEP softkey in the same menu. Only one of the two
softkeys can be active at a time, the softkeys thus act
like selection switches.

CONTINUOUS CONTINUOUS
SWEEP SWEEP

SINGL% SINGLE

SWEEP SWEEP,

Example: SWEEP COUNT parameter
» Press SWEEP key
» Press SWEEP COUNT softkey.

The window for entering the number of sweeps for the
SINGLE SWEEP mode is opened. The softkey is
colored (factory-set: red). (Data entry is described in the
next section).

SWEEP
COUNT
SWEEP COUNT
ﬁ 100
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4. The softkey is used to select the
parameter, the setting is made in
an (alpha)numeric data entry
window. The softkey function is
switched on. To switch off the
function, the softkey has to be
pressed again.

5. The softkey selects the parameter,
the setting is made in a selection
table.

1166.3363.12

Example: parameter MARKER
> Press MRK key.
» Press MARKER 1 softkey.

The window for entering the marker frequency is
opened. The softkey is colored (factory set: red).
Marker 1 is switched on and the peak search is started.

MARKER 1

MARKER 1

ﬁ 42.03456788 MHz

» Press MARKER 2 softkey.

The entry window for the marker frequency of marker 2
is opened. The softkey is colored (red), marker 2 is
switched on, and the MARKER 1 softkey turns green.

MARKER 1

MARKER 2
DELTA MARKER 2
E ﬁ 1.746729018 GHz

» Press MARKER 1 softkey again.

Marker 1 is switched off.

Example: Selection of the sorting criteria of a file list

> Press FILE key.
> Press FILE MANAGER softkey.
» Press SORT MODE softkey.

A selection table is displayed. The softkey is colored
(factory-set: red). (operation see below).

SORT
MODE
SORT MODE
?::" Y by NAME
by DATE/TIME
by EXTENSION
3.16 E-1
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Editing of Numeric Parameters

The entry of numeric values is always made in a data entry window, which is displayed automatically
after selection of the parameter.

Head line with

parameter name

10.2457535 GHz 1 Editing line with
parameter value and unit
START FREQUENCY OUT OF RANGE

Status and message line

The headline indicates the name of the instrument parameter, which has been selected. The entry is
made in the editing line. Subsequent to calling the entry window, the current parameter value including
the unit is displayed left-justified in the editing line. Status and error messages which refer to the current
entry are displayed in the third and (optionally) fourth line.

Note: Entry windows may be represented transparent (cf. DISPLAY - CONFIG DISPLAY menu)

Entry of a numeric value » Call data entry window (cf. selection of parameters)
The editing line indicates the current value

Example: center frequency (frequency-sweep mode)

FREQ

' > [

Entry via number keys » Enter required value via number keys.

Example:

a
(o)
(o]
HE g

h 200 MHz

Entry via cursor keys 3 Cursor =] or [2] until obtaining the required value.

Example:

<]
o] =0
&

=

200 MHz
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Entry via spinwheel » Rotate the spinwheel until reaching the required value.

Terminating the entry

Correcting the entry

1166.3363.12

The variation step size increases with increasing
rotational speed.

Turning the spinwheel clockwise increases the value,
turning it counterclockwise decreases the value.

Example:
-
@%/ 1.75 GHz
Note: When the value is modified by means of the

spinwheel or the cursor keys the new value
is immediately set.

» Press one of the unit keys

The unit is entered in the entry window and the new
setting is accepted by the instrument.

For dimensionless quantities:

» Press the ENTER key or the spinwheel
The new setting is accepted by the instrument.
A few data entry windows close automatically whereas
others like the entry window for the start frequency

remain open even after termination of the entry. They
can be closed by pressing the ESC key.

If an error occurs, a corresponding error message is
displayed in the status line of the entry window, e.g.,
"Out of range", "Value adjusted”, etc. In this case, the
new value is not accepted for the instrument setting.

Example:

(o]

nv '
0 Hz
out of range

Deleting an entry » Position the cursor beside the digit which is to be
deleted using the cursor keys[¢] or (2] .

» Press the BACK key. The entry left to the cursor is
deleted.

» Enter new numbers. The number is inserted to the left
of the cursor, the other numbers are shifted right.
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Restoring the original value

Aborting the entry

1166.3363.12

» Press the BACK key

For numerous parameters, the data administration of
the instrument stores the previously valid parameter
value in addition to the current value. The BACK key
can be used to toggle between these two values. This
applies for terminated entries as long as the data entry
window is displayed.

» Press ESC key
The original parameter value is restored. The new
entry is deleted.

» Press ESC key again
The entry window is closed, the original value remains
active.

or

» Press any key or any softkey (even the softkey which
has opened the entry window).

The entry is aborted and the entry window is closed.
The original value remains active.
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Entry of Alphanumeric Parameter

A help-line editor or an external keyboard (optional) are provided for the entry of alphanumeric
instrument parameters.

The spinwheel and the exponent key have no function with alphanumeric entry. All unit keys assume the
function of an ENTER key.

The entry is always made in a data entry window which is displayed automatically upon selection of the
parameter. The editing line comprises 60 characters. Up to 256 characters may be entered. If a text
exceeds 60 characters the contents is shifted automatically 20 characters left or right when the left or
right margin of the editing line is touched by the cursor.

Editing with External Keyboard

BANDPASS-FILTER TEST 23A 1— input lin

1T— message line

Entry of text » Select parameter.
The data entry is active automatically upon calling the
data entry window. The cursor is positioned at the
beginning of the previous entry.

» Press the required character on the keyboard.
The character is inserted prior to the cursor.

» Enter further characters

Correcting the entry » Delete the entry using the DELETE key or
BACKSPACE key.
Terminating the entry » Press the ENTER key of the external keyboard

The data entry window is closed and the new value is
accepted for the instrument.

Aborting the entry » Press the ESC key on the front panel
or
» any softkey.

The data entry window is closed, the original value is
retained.
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Editing with Help Line Editor

If the external keyboard is not fitted, the help line editor is called automatically with entry of alphanumeric
parameters. The help line editor is an extension of the alphanumeric entry window. It contains the
complete alphabet with uppercase and lowercase letters as well as special characters in two lines of 52
characters, each. Individual letters and a series of special characters can be selected in the help line
editor and copied into the entry line.

The help line editor comes in two versions:

Version 1:

C:\MEASDATA\STANDARD .CAL —|— input line

—+—— message line

[\BCDEFGHIJKLMNOPQRSTUVWXYZAOU!?"$%/ () { [1}\+*#~'- =.:
abcdefghijklmnopgrstuvwxyzadi, ;<>|@u231°1234567890

S +— help line editor

The cursor keys @ or[= toggle between entry in the editing line and selection in the help line editor.

Entry of text

Correcting the entry

Terminating the entry

Aborting the entry

1166.3363.12

» Select parameter.
The data entry is active automatically upon calling the data entry
window. The cursor is positioned on the left in the editing line.

» Position the cursor in the help line editor using the cursor key. (=)
The cursor marks the first letter of the editor.

> Locate the cursor on the character which is to be entered into the
editing line using the cursor keys [¢] or (2] or the spinwheel.

» Press the ENTER key or the spinwheel
The character is entered in the editing line.

» Locate the cursor in the editing line using the cursor key@ .

» Position the cursor after the character which is to be deleted using
the cursor keys [¢]and [9].

» Press the BACK key.
The entry left to the cursor is deleted.

> Locate the cursor in the editing line using the cursor key (<] .

» Press any unit key or the spinwheel.
The data entry window is closed, the new entry is accepted by the
instrument.

» Press the CLR key.
The data entry window is closed, the previous entry is retained.
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Version 2:
ABCDEFGHI JKLM 12 3 4567 % 9% 0
HOPOGRSTUVWX Y Z NI E .
abcde fghij kI m < =011 E13I1010 18]
nopqqqrstuyvwixyzZ @ Tt EE ™
SPACE w w» BACK EXIT

The entry area consists of two parts:

» the editing line
» the character selection field

The cursor keys ) or[=) are used to toggle between entry in the editing line and the character selection
field .

Entry of text » Select parameter.
The data entry is active automatically upon calling the data entry
window. In tables, the help line editor is accessed by the cursor key

In the editing line, the cursor is positioned at the beginning of the
current entry.

» Position the cursor to the character selection field using the cursor
key [=].
The cursor highlights the first letter of the editor.

» Position the cursor to the character to be entered in the editing line
by means of the cursor keys (¢] or ] or the spinwheel.

» Press the ENTER key or the spinwheel.
The character will be entered in the editing line.

Corre.cting the entry » Move to the character << in the character selection field using the
(Version 1) spinwheel.

» Position the cursor behind the character to be deleted by moving
and pressing the spinwheel on << and >>.

» Move to the BACK field using the spinwheel and press the
spinwheel.
The entry to the left of the cursor in the editing line will be deleted.
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Correcting the entry > Position the cursor to the editing line by means of the cursor key (=)
(Version 2)

Terminating the entry
(Version 1)

Terminating the entry
(Version2)

Interrupting the entry

1166.3363.12

» Position the cursor after the character to be deleted by means of
the cursor keys [¢] and () or with the spinwheel.

» Press the BACK key.
The entry to the left of the cursor will be deleted.

» Select the EXIT field using the spinwheel and press the spinwheel.
The data entry window will be closed; the new entry will be
accepted by the instrument.

» Move the cursor to the editing line using the cursor key@ .

» Press one of the unit keys or the spinwheel.
The data entry window will be closed; the new entry will be
accepted by the instrument.

» Press the ESC key.
The data entry window will be closed; the previous entry will be
retained.

3.23 E-1



Setting Parameters R&S FSMR

Selection and Setting of Parameters via Tables

The spectrum analyzer uses numerous tables for display and configuration of instrument parameters.

The tables differ considerably in the number of lines, columns and inscriptions. The basic steps of
operation for the selection and setting of parameters are, however, the same for all tables. Shown below
is the typical entry of parameters into a table.

Note:

Most of the tables are coupled to a softkey menu which provides further functions for editing table
entries such as deletion of tables, copying of lines or columns, marking of table elements, restoring
default states.

The definition of individual tables and the operation of particular editing functions can be looked up in the
description of the corresponding softkey menu.

1. Activating the table e If the menu has only one table, the latter is activated
automatically subsequent to calling this menu in most
cases and the marking cursor is positioned to the top field
of the left column.

e If the menu contains various tables, the table of interest
must be selected using the softkey which is labeled with

the title of the table.
2. Selection of the parameter

marking cursor
NAME COMPATIBLE | LIMIT CHECK | TRACE MARGIN
GSM22UP v of £ 1 0 dB
vV’ LP1GHz on 2 y 0adB
v’ LPlGHZz v off 1 0 dB

MIL461A off 2

Selection of the parameter (or the setting) is made using the
marking cursor.

> Press the cursor keys to move to the wanted field.

or

> Rotate the spinwheel until the wanted field is marked. The cursor
keys are used to specify the direction of the spinwheel movement
(horizontal or vertical)

When shifting the cursor, elements may be skipped which can
not be edited. Table elements, which can not be selected are
indicated by a different color.
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> Press the ENTER key or the spinwheel.
The parameter/the setting has been selected.

The selected parameter can be edited the way described below:

3. Editing the marked parameter

NAME COMPATIBLE | LIMIT CHECK TRACE MARGIN
GSM22UP v off 1 0 dB
v LP1GHz on 2 0 dB
V' LP1GHz v off 1 0 dB
T MIL461A off 2
checkmark
1 -10 dB
v
B
a) Toggling between two If an element of a table can be switched on and off only, the
states unit keys are used to toggle between these two states.

» Press one of the unit keys.
The table element is switched on and provided with a

checkmark. (V).
» Press one of the unit keys once more.
The table element is switched off.

or
» Press one of the unit keys.
The table element is switched on, "on" is displayed.

» Press one of the unit keys once more.
The table element is switched off, "off" is displayed
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b) Opening a data entry
window

c) Opening a selection
table

Abortion of entry

Scrolling

1166.3363.12

If a table entry consists of an (alpha-) numeric value, the
corresponding entry window will be opened after selecting the
numeric value by pressing the ENTER key or the spinwheel.

Note 1:  For numeric instrument parameters, the editing
operation may be started by entering any number
or letter on the front panel or on the external
keyboard. In this case, the data entry window is
opened automatically.

Note 2:  For alphanumeric table fields for which the help line
editor version 2 is required, the help line editor will
be opened by pressing the CURSOR DOWN key
after ENTER.

If a table entry may have various states (e.g., colors from a
color pallet, fixed filter bandwidths, etc.), a table indicating all
possible states is displayed with selection. The current state is
and marked by a checkmark and by the cursor.

» Set the cursor to the desired setting.

» Press one of the unit keys.
The setting is switched on and marked (V). The selection
table closes and the value is transferred to the original
table. The cursor is positioned automatically on the next
table element.

> Press the ESC key.

The current entry/selection is aborted and the original setting
is restored.

Some tables contain more entries than can be displayed on one
screen page. In this case, a scrollbar is displayed at the right
margin of the table, whose slider shows the current position in the
text.

> Actuate the PAGE UP or PAGE DOWN softkeys.

The table is paged forward or back by one page.

> Press cursor key =) or[=].

The table is scrolled up or down by one line.
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Menu Overview Receiver Mode

The following sections gives a graphical overview of the R&S FSMR menus. Side menus are marked by
an arrow directed to the left/right, submenus by an arrow showing upwards.

The menus appear in the order corresponding to the arrangement of keys on the front panel. The
available hotkeys and the LOCAL menu appearing during the remote control of the instrument are also
displayed.

The functions of menus are described in detail in Chapter 4. The |IEC/IEEE-bus command associated
with each softkey is indicated. In addition, the softkey list at the of Chapter 6 gives the assignment of
IEC/IEEE-bus commands to softkeys.

FREQENCY Key

m RECEIVER
h FREQUENCY
AUTO

STEPSIZE 4>
¥ COARSE

AUTO
FINE
STEPSIZE
MANUAL
AF CENTER STEPSIZE
=FREQ
AF START
AF STOP
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SPAN Key
Result Display:
.
Modulation RF Spectrum
Spectrum
AF SPAN FREQUENCY
SPAN
AF FULL
FULL SPAN SPAN
DEMOD DEMOD
BW BW
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AMPT Key

10dB MIN
> ON  OFF
DEVIATION AUTOPREAMH  option
AMPT P “ber DIV ON OFF | FSU-B23/25
p.| PM UNIT REFERENCE
RAD  DEG POSITION
‘REF LEVEL‘ —pp| MIXER LVL
THD/SINAD REFERENCE AUTO
o DB VALUE
RF LEVEL MIXER LVL
AUTORANGE AF COUP MANUAL
AC DC
AUTORANGE | |
CONFIG & ZERO PHASH
REF POS
RANGE o™ DEVIATION
LIN LOG
UNIT ’—
‘ hd DB
RF INPUT PER DIV
AC  DC PHASE WRAH
RF ATTEN ON Ok}
MANUAL ﬁ
RF ATTEN -
AUTO ﬁ
REF INPUT
MIXER&_I 50Q 750 ﬁ

D
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BW Key

m DEMOD BW
h AUTO
DEMOD BW

MANUAL

IF BW
AUTO

IF BW
MANUAL

MEAS TIME
AUTO

MEAS TIME
MANUAL

RES BW
MANUAL
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SWEEP/MEAS Keys

¥
¥

1166.3363.12

CONTINUOUS
SWEEP

:D

SINGLE
SWEEP

MEAS TIME
AUTO

MEAS TIME
MANUAL

SWEEP
COUNT

Z00M

DISPL TIME
AUTOSCALE

SGL SWEEP

DISPLAY OFF
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Hotkey Menus

MRECEIVER

v

‘ SPECTRUM “

0 @@ @ ¢ @O @& @&

‘ ‘ RF LEVEL ‘ ‘PWR METER‘ ‘ DEMOD ‘ ‘

RF LEVEL Key

FREQUENCY

RE LEVEL ::j;> RECEIVER

CAL ABS
POWER

RELATIVE

RECAL —
ON  OFF

ADJUST
RANGE MEAS->REF

REFERENCE
VALUE

RELATIVE

)

DETECTOR
NARROW DB s

DETECTOR
WIDE

RELATIVE_{J
3

AVERAGE
[10]
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PWR METER Key

PWR METER [

1166.3363.12

PWR METER EXT METER
ON OFF ON OFF
ZERO
MEAS TIME TYPE
NUMBER OF GPIB
READINGS ADDRESS
DISPLAY SENSOR CAL
LOG LIN FACTOR ¥
DISPLAY
ABS REL
MEAS->REF
REFERENCE
VALUE
POWER PWR REF
SPLITTERJY ON OFF

o

&

3.33

DEL ALL
| PoINTS |
USE POWER DEL ACTIVE
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R&S FSMR Instrument Functions

4 Instrument Functions

All functions of the spectrum analyzer and their application are explained in detail in this chapter. The
sequence of the described menu groups depends on the procedure selected for the configuration and
start of a measurement:

1. Resetting the instrument - PRESET key
2. Setting the mode — hotkey bar and LOCAL key

3. Setting the measurement parameters - keys FREQ, SPAN, AMPT, BW, SWEEP, TRIG, TRACE,
CAL

4. Selecting and configuring the measurement function - keys MKR, MKR->, MKR FCTN, MEAS,
LINES

The instrument functions for general settings, printout and data management are described at the end
of this chapter — keys DISP, SETUP, FILE and HCOPY.

The different softkeys of a menu are described from top to bottom and from the left to the right side
menu. The submenus are marked by an indentation or displayed in a separate section. The whole path
(key - softkey - ...) is indicated in the line above the menu display.

An overview of the menus is given in chapter 3 which also contains the description of the operating
concept.

The IEC/IEEE-bus commands (if any) are indicated for each softkey. For a fast overview a list of
softkeys with the associated IEC/IEEE-bus commands is given at the end of Chapter 6.

An index at the end of the handbook serves as further help for the user.
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Instrument Functions

R&S FSMR Initial Configuration — PRESET Key

PRESET

The PRESET key sets the R&S FSMR to a predefined default state.

You can select between two different default states in the SETUP side menu.
PRESET — RECEIVER is selected as standard. PRESET — ANALYZER is
compatible with the Spectrum Analyzer R&S FSU and facilitates, for example,
the development of a control software to control several of these instrument

types.

Notes:

The setting is selected in such a way that the RF input is always

protected from overload, provided the signal levels applied are
within a range that is permissible for the instrument.

The default setting performed with PRESET can be adapted to
match your requirements by using the STARTUP RECALL
function. In this case, the STARTUP RECALL data set is loaded
by pressing the Preset key. For more information on STARTUP
RECALL, see chapter "Saving and Recalling Data Sets".

After the PRESET key has been pressed, the R&S FSMR sets the selected default setting in

accordance with table 1 or table 2:

Table 4.1-1 RECEIVER preset default setting

Parameter

Mode

Center frequency

Center frequency step size

RF attenuation

Reference level

Level range

Level unit

IF bandwidth

Demodulation bandwidth

Measurement time

Averaging

Sweep

Trigger

Modulation mode

Detector

Frequency offset

Reference level offset

Reference level position

Grid

Cal correction

Noise source

Input

Audio input

Display

Tracking generator (only with option R&S FSP-B9)
External generator 1/2 (only with option R&S FSP-B10)
Preamplifier

Preselector (only with option R&S FSMR-B2)
Power meter

1166.3363.12

Setting

measurement receiver
100 MHz

AUTO COARSE
auto (10 dB)

-20 dBm

100 dB log

dBm

10 MHz

1,6 MHz

100 ms

off

cont

free run

FM

+-peak/2 (demodulator)
0 Hz

0dB

100%

abs

on

off

RF

off

split screen

off

off

off

off

off

4.1-1
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R&S FSMR

Table 4.1-2 ANALYZER preset default setting

Parameter

Mode

Center frequency

Center frequency step size
Span

RF attenuation

Reference level

Level range

Level unit

Sweep time

Resolution bandwidth (Res BW)
Video bandwidth (Video BW)
FFT filters

Span / RBW

RBW / VBW

Sweep

Trigger

Trace 1

Trace 2/3

Detector

Trace math

Frequency offset
Reference level offset
Reference level position
Grid

Cal correction

Noise source

Input

Display

1166.3363.12

Setting

spectrum

1.8 GHz/13.25 GHz / 21.5/ 25 GHz
0.1 * center frequency

3.6 GHz/26.5/43 /50 GHz
auto (10 dB)

-20 dBm

100 dB log

dBm

auto

auto (3 MHz)

auto (10 MHz)

off

50

0.33

cont

free run

clr write

blank

auto peak

off

0 Hz

0dB

100%

abs

on

off

RF

full screen, active screen A

4.1-2

(R&S FSMR 3/ 26/ 43 / 50)

(R&S FSMR 3/ 26 / 43/ 50)
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R&S FSMR Mode Selection

Selecting the Operating Mode — HOTKEY Bar

For fast mode selection, the R&S FSMR has seven hotkeys below the display which can be differently
assigned, depending on the available instrument options and instrument modes.

The keys after instrument preset:

‘SPECTRUM‘ ‘ ‘ ‘RF LEVEL‘ ‘PWR METER‘ ‘ DEMOD ‘ ‘ ‘ ‘ AUDIO ‘

) @ O @ &0 &

9

The keys in spectrum analysis mode:
[SBEGEROMY | vmecever| | weTWORK | | || | ‘ ‘ m
) @ @ @& @& @«¢=

Y

The SPECTRUM hotkey sets the R&S FSMR to spectrum analysis mode.
SPECTRUM

IEC/IEEE bus command: INST:SEL SAN

The RF LEVEL hotkey sets the R&S FSMR to Tuned RF Level mode.

IEC/IEEE bus command: SENS: POW:AC:STAT ON

The PWR METER hotkey activates the level measurement with the power
sensor or an external power meter.

IEC/IEEE bus command: SENS: PMET : STAT ON

The DEMOD hotkey sets the R&S FSMR to modulation measurement mode.

DEMOD

IEC/IEEE bus command: SENS : ADEM: STAT ON

The AUDIO hotkey on the R&S FSMR activates the measurement of the
signal applied at the audio input.

AUDIO

IEC/IEEE bus command: INP AUDIO

€1 €l <l €l =l ©
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Mode Selection

FSMR

MRECEIVER

NETWORK

SCREEN B

SCREEN A

ol RIRI

The MRECEIVER hotkey sets the R&S FSMR to measurement receiver
mode.

IEC/IEEE bus command: INST:SEL MREC

If the option R&S FSU-B9 is installed, the NETWORK hotkey activates the
tracking generator or the control of an external generator (corresponds to the
option R&S FSP-B10).

IEC/IEEE bus command: OUTP:STAT ON

In FULL SCREEN mode, the SCREEN A / SCREEN B hotkey allows you to
choose between two different instrument settings.

In SPLIT SCREEN mode, the key switches between the active diagrams A
and B.

The key caption indicates which of the diagrams can be activated by pressing
the key.

The currently active measurement window is specified by the display of

AT or B on the right-hand side of the diagram.
IEC/IEEE bus command: DISP:WIND<1|2>:SEL A

The meaning of the other keys is described in the chapter describing the various options.

1166.3363.12
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R&S FSMR

Return to manual control

Return to manual control — LOCAL Menu

LOCAL

1166.3363.12

The menu LOCAL is displayed on switching the instrument to remote control
mode.

At the same time, the HOTKEY bar is blanked out and all keys are disabled
except the PRESET key. The diagram, traces and display fields are then
blanked out (they can be activated using the remote control command
SYSTem:DISPlay:UPDate ON).

The menu contains only one softkey, the LOCAL key. The LOCAL key
switches the instrument from remote to manual control, with the assumption
that the remote controller has not previously set the LOCAL LOCKOUT
function.

A change in the control mode consists of;:

- Enabling the Front Panel Keys
Returning to manual mode enables all inactive keys and turns on the
hotkey menu. The soft key menu which is displayed is the main menu of
the current mode.

Inserting the measurement diagrams
The blanked diagrams, traces and display fields are inserted.

- Generating the message OPERATION COMPLETE
If, at the time of pressing the LOCAL softkey, the synchronisation
mechanism via *OPC, *OPC? or *WAI is active, the currently running
measurement procedure is aborted and synchronisation is achieved by
setting the corresponding bits in the registers of the status reporting
system.

- Setting Bit 6 (User Request) of the Event Status Register

With a corresponding configuration of the status reporting system, this
bit immediately causes the generation of a service request (SRQ) which
is used to inform the control software that the user wishes to return to
front-panel control. This information can be used, e.g., to interrupt the
control program so that the user can make necessary manual
corrections to instrument settings. This bit is set each time the LOCAL
softkey is pressed.

Note: If the LOCAL LOCKOUT function is active in the remote control
mode, the front-panel PRESET key is also disabled. The LOCAL
LOCKOUT state is left as soon as the process controller de-
activates the REN line or the IEC/IEEE-bus cable is
disconnected from the instrument.

4.3-1 E-1






R&S FSMR Measurement Receiver Mode

Measurement Receiver Mode

Use the MRECEIVER hotkey to select this operating mode
See also: Selecting the Operating Mode — Hotkey Bar.

RECEIVER menu:

MRECEIVER

7
v

‘SPECTRUM‘ ‘ ‘ ‘RF LEVEL‘ ‘PWR METER‘ ‘ DEMOD ‘ ‘ ‘ ‘ AUDIO ‘

a @ @ @ &b & @&

This operating mode corresponds to the instrument’s default setting. You can access the spectrum
analysis mode using the SPECTRUM hotkey.

The MRECEIVER (measurement receiver) hotkey selects the measurement receiver mode. The hotkey
bar is assigned receiver-specific functions. A softkey menu suitable for the currently selected operating
mode, i.e. RF LEVEL, PWR METER, DEMOD or AUDIOQ, is simultaneously displayed.

The individual settings are explained in the following menus:

RF LEVEL Selective Level Measurement, page 4.4-2

PWR METER Level Measurement with the Power Sensor, page 4.4-7
DEMOD Modulation Measurements, page 4.4-15

AUDIO Measurements on the Audio Input, page 4.4-26
IEC/IEEE bus command: INST MREC

In the Receiver mode, the R&S FSMR measures the level on the set frequency with the selected
bandwidth and measurement time. Other signal parameters such as modulation depth and frequency
deviation can additionally be determined. A whole gamut of AF filters allows you to weight the
demodulated signal.
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R&S FSMR Measurement Receiver Mode

Selective Level Measurement — RF LEVEL Key

For highly accurate level measurements, you can calibrate absolute accuracy using a power meter as a
reference and expand the linear measurement range with the aid of further calibrations.

IFE 1@ IH=z

RECEIVER

Att S8 dB AQT 408 ms
A Al L FREQUENCY

FREQUENCY 100 . 2000008 MH=z
Carrier Offset 1.8983 Hz b 2 2

RF LEUEL -0.390 dBm
Ref Ualue -

ADJUST
RANGE

DETECTOR
WIDE

RELATIVE®

AUERAGING
OFF

PHR METER

SPECTRUN |

Fig. 4.4-1  RF level display

The RF LEVEL hotkey switches the R&S FSMR to the Tuned RF Level mode (selective level
measurement) and opens a menu for configuring and controlling measurements.

IEC/IEEE bus command: POW:AC:STAT ON
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R&S FSMR Measurement Receiver Mode

RE LEVEL :D RECEIVER

FREQUENCY

CAL ABS
POWER

RECAT ' RELATIVE
ON OFF

ADJUST
RANGE

MEAS->REF

REFERENCE
VALUE

DETECTOR RELATIVE
NARROW DB %

DETECTOR
WIDE

RELATIVE_{J
3

AVERAGE
[10]

i)

The RECEIVER FREQUENCY softkey activates the window for entering the

RECETIVER X
FREQUENCY receiver frequency.
The receiver frequency resolution is 0.1 Hz.
Setting range: 20 Hz < fRec < fmax
Note: This softkey is also available in the FREQ menu.
IEC/IEEE bus command: FREQ:CENT 300MHz
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R&S FSMR Measurement Receiver Mode

The CAL ABS POWER softkey starts the absolute calibration of the

CAL ABS :
POWER measurement path. For this purpose, a power sensor or an external power
meter must be connected to the R&S FSMR.
@ The reference value is no longer valid if the following parameters are changed:
e Receive frequency

Preamplification

RF attenuation

Coupling of RF input
Preselection (YIG filter, option R&S FSMR-B2)
IF bandwidth

IF gain (REF LEVEL)
Demodulation bandwidth
Measurement time

Detector

Configuration of power splitter
Total calibration (CAL TOTAL)

IEC/IEEE bus commands: -

CORR:COLL PMET measures the reference level using the
power meter

CORR:COLL INP measures the reference value on the R&S
FSMR RF input, which is then corrected using
the reference level

CORR:COLL PSPL subsequently measures the reference level and
reference value; to do so, power meter and
R&S FSMR RF input must be connected
to the DUT via a power splitter

IFE 18 MHz
RECEIVER

AQT 400 us
i " FREQUENCY

FREQUENCY 100 . 2000008 MH=
Carrier Offset 1.998 Hz

RF LEUEL 0.000 dBm
Ref Value -

CAL ABS
PONER

ADJUST
RANGE

Fig. 4.4-2 CAL ABS POWER sequence

The RECAL softkey starts the subsequent calibration to expand the calibrated

RECAL measurement range. This function is available whenever the measured level is in
@ the range adjacent to the calibrated range. This is indicated via the RECAL field.
IEC/IEEE bus command: INP:ATT:AUTO RECAL
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R&S FSMR Measurement Receiver Mode

IFE 18 MH=z

RECEIVER
FREQUENCY

Att 5@ dB AQT 488 ms

FREQUENCY 100.2000000 MH=z
Carrier Offset 1.8898 Hz B (3

RF LEUEL -15.0@18 dBm
Ref Ualue .-

ADJUST
RANGE

Fig. 4.4-3 RECAL display RF Level

IFE 18 MHz
RECEIVER

FREQUENCY

AT 488 ms

FREQUENCY 100 . 2000008 MH=
Carrier Offset 1.998 Hz

RF LEUEL -15.021 dBm
Ref Value .-

CAL ABS
PONER

ADJUST
RANGE

-118  -1@@

Fig. 4.4-4 Display after RECAL has been completed

The ADJUST RANGE softkey starts a single autoranging process. Readjusting

ADJUST RF attenuation, IF gain and, if necessary, preamplification, the R&S FSMR

RANGE . o : .
searches for a device status where sensitivity ideally matches the applied signal
to be measured. When you activate the Tuned RF Level mode (RF LEVEL
hotkey), this process is performed automatically.
IEC/IEEE bus command: INP:ATT:AUTO ONCE

DI TGO The DETECTOR NARROW softkey activates an FFT in the set demodulation
NARROW bandwidth. The displayed level value is derived from the FFT peak value. The

effective measurement bandwidth for this type of measurement is approx. 4 /
measurement time. During the measurement time, the signal must remain in
the effective bandwidth. Select DETECTOR WIDE if the signal sources are
unstable (frequency drift, residual FM).

IEC/IEEE bus command: DET:FUNC NARROW
The DETECTOR WIDE softkey activates a level measurement in the set

demodulation bandwidth. The level is obtained by an RMS (root mean square)
computation of all measurement points.

DETECTOR
WIDE

IEC/IEEE bus command: DET:FUNC WIDE

The RELATIVE softkey opens a submenu for configuring the relative level
RELATIVE measurement. At the same time, the current level measurement value is
HEF adopted as the reference value and the relative level measurement is activated.
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Measurement Receiver Mode

Fig. 4.4-5

FREQUENCY
Carrier Offset

RF LEUEL
Ref Ualue

RELATIVE
ON OFF

The RELATIVE ON/OFF softkey switches the relative level
measurement on and off.

AVERAGING
[10]

1166.3363.12

IEC/IEEE bus command: POW:AC:REF ON | OFF

L

The MEAS->REF softkey adopts the current level

MEAS->REF measurement value as the reference value.

IEC/IEEE bus command: POW:AC:REF:AUTO ONCE

L

B TERENCE The REFERENCE VALUE softkey opens the date entry field
VALUE for defining the reference value for the relative level
measurement.

L

IEC/IEEE bus command: POW:AC:REF -30 DBM

The RELATIVE DB/% softkey selects the display mode for the

RELATIVE .
relative level measurement.

DB %

IEC/IEEE bus command: UNIT:POW:RAT DB | PCT

¥

IFE 1@ MH=z
RELATIVE
OFF

Att 5@ dB

100.02000000 MH=z
1.999 Hz

B.000 dB REFERENCE
-1.238 dBm UALUE

AQT 488 ms

MEAS->REF

RELATIVE

Display mode for the relative level measurement RF Level

The AVERAGING softkey switches averaging of the level measurement on and
off. At the same time, it opens the data entry field for determining the number of
level measurements across which the average value is formed (average count).
The permissible value range is 0 to 30000. Note the following:

Average count =0 indicates continuous averaging
Average count =1 indicates no averaging

Average count > 1 indicates averaging across the specified number of
measurements; in the case of free-running measurements, this is switched to
continuous averaging once the specified number has been reached.

In the default setting, averaging is not active, and an average count of 10 is
preset.

IEC/IEEE bus commands: POW:AC:AVER ON | OFF

POW:AC:AVER:COUN 10

4.4-6 E-1
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Level Measurement with the Power Sensor - PWR METER Key

The PWR METER hotkey activates the measurement with the power sensor and opens a menu for
configuring and controlling the measurements.

IEC/IEEE bus command: SENS:PMET:STAT ON

Signal . | Power Sensor
Source NRP-Zxx

Fig. 4.4-6 Test setup

PWR METER PWR METER T VETER
ON OFF ON OFF
> DEL ALL
ZERO POINTS
' USE POWER DEL ACTIVE
MEAS TIME TYPE SPLITTER POINT
INSERTION INS NEW
NUMBER OF GPIB 1,0SS POINT
READINGS ADDRESS
PATH 2 GOTO
DISPLAY SENSOR CAL| | INS LOSS POINT#
LOG LIN FACTOR ¥
SENSOR
DISPLAY LABEL
ABS REL
USE SENSOR
MEAS->REF A B
DEL ALL
REFERENCE POINTS
VALUE
DEL ACTIVE
POWER PWR REF POINT
SPLITTERY ON OFF
INS NEW
|:> <:| POINT
GOTO ﬁ
POINT#

i)
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Measurement Receiver Mode

FREQUENCY 120. 2000000 MH=z=
Carrier Offset -.--- Hz

RF POWER 9.0@55 dBm
Ref Ualue .-

IFE 1@ MH=
PUR METER

OFF

AQT 488 ms

MEAS TIME

- dBm

NUMBER OF
READINGS

Fig. 4.4-7 Display RF power with power sensor

PWR METER

ON OFF

ZERO

1166.3363.12

The PWR METER ON/OFF softkey switches the measurement with the power
sensor on and off.

IEC/IEEE bus command: SENS:PMET:STAT ON

The ZERO softkey starts zeroing of the power sensor.

Before zeroing starts, you are prompted to disconnect all signals from the input
of the power sensor.

ZEROING POWER SENSOR

Before zeroing the power
sensor, please remove all
signals from the sensor input.

CONTINUE || CANCEL

During zeroing, the following message appears:

ZEROING POWER SENSOR

Zeroing power sensor, please
wait...

CANCEL

When zeroing is complete, the following message appears:

ZEROING POWER SENSOR

Power Sensor Zero OK.

(@
P

This message is deleted after approx. 3 s.
IEC/IEEE bus command: CAL:PMET:ZERO:AUTO ONCE; *WAI
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Measurement Receiver Mode

MEAS TIME

DISPLAY
LOG LIN

¥

FREQUENCY 100 .2000000 MH=
Carrier Offset . Hz

RF POWER 100 .040 A
Ref Ualue 9.055 dBm

The MEAS TIME softkey opens a list in which the measurement time can be
set. Results become more stable with extended measurement time, particularly
if signals with low power are measured.

v SHORT
NORMAL
LONG

Stationary signals with high power (>-40 dBm) require only a short
measurement time to yield stable and exact results. In this case, the SHORT
setting is recommended because it provides the highest measurement
repetition rates.

The NORMAL setting increases the stability of the displayed results for the
measurement of signals with low power or of modulated signals.

The LONG setting is recommended for signals at the lower end of the
measurement range (<-50 dBm). This setting can be used to minimize the
influence of noise.

IEC/IEEE bus command: PMET:MTIM LONG

The DISPLAY LOG/LIN softkey switches the result display between logarithmic
display (units: dBm and dB) and linear display (units: W and %).

IEC/IEEE bus command: UNIT:PMET:POW DBM

IFE 18 MH=z
PUR METER

OFF

ALT 408 ms

MEAS TIME

NUMBER OF
READINGS

Fig. 4.4-8 Powersensor with relative display

DISPLAY
ABS REL

¥

1166.3363.12

The DISPLAY ABS/REL softkey switches the result display between absolute
display (units: dBm and W) and relative display (units: dB and %).

IEC/IEEE bus command: CALC:PMET:REL:STAT ON
UNIT:PMET:POW:RAT PCT
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Measurement Receiver Mode

MEAS->REF

REFERENCE
VALU

POWER
SPLITTER

|

1166.3363.12

The MEAS—REF softkey is used to adopt the currently measured power as a
reference value for the relative display.

The reference value can also be set manually via the REFERENCE VALUE

-

softkey.

IEC/IEEE bus command:

IEC/IEEE bus command:

USE POWER
SPLITTER

INSERTION
LOSS

PATH 2
INS LOSS

DEL ALL
POINTS

DEL ACTIVE
POINT

INS NEW
POINT

GOTO
POINT #

USE POWER
SPLITTER

¥

INSERTION
LOSS

¥

CALC:PMET:REL:AUTO ONCE

The REFERENCE VALUE softkey activates manual entry of a reference value
for relative measurements in the unit dBm.

CALC:PMET:REL —-30DBM

The POWER SPLITTER softkey opens a submenu for power
splitter settings.

A table for entering the frequency-dependent insertion loss of
the power splitter is opened simultaneously. It is valid for the
path between power meter and signal source.

POWER SPLITTER INSERTION LOSS

POINT  FREQUENCY INS LOSS

1 20.0PPEE0PRR MHz 5.49 4B
z 52 .PPPEERPRR MHz 5.56 dB
3 100.00902@000 Iz 5.63 dB
4 | 200.00PEE@Ped IHz 5.78 dB
5 S00.00DEEE00d IHz 5.89 dB
6 1.000000000 GHz 6.02 B
77

B

The USE POWER SPLITTER softkey activates and
deactivates automatic consideration of a power splitter that
splits the present RF signal between the power meter and the
R&S FSMR RF input.

IEC/IEEE bus command: CORR:PLOS:INP:STAT ON

The INSERTION LOSS softkey opens the table for entering
the frequency-dependent insertion loss of a power splitter.

IEC/IEEE bus command:
CORR:PLOS:INP 1le6,4.6,2e6,4.85
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EXT METER
ON OFF

¥

1166.3363.12

PATH 2
INS LOSS

g

DEL ALL
POINTS

L3

DEL ACTIVE

POINT

L3

INS NEW

POINT

g

GOTO
POINT #

The PATH 2 INS LOSS softkey opens a data entry field for
defining the insertion loss of the power splitter between the
signal source and the R&S FSMR RF input. This value is
used only for checking the plausibility during absolute value
calibration. The exact value is determined during calibration.

IEC/IEEE bus command: CORR: PLOS: INP: PATH2 4 DB

The DEL ALL POINTS softkey deletes all values from the
table with the frequency-dependent insertion loss of the
power splitter.

IEC/IEEE bus command: -

The DEL ACTIVE POINT softkey deletes the marked value
from the table with the frequency-dependent insertion loss of
the power splitter.

IEC/IEEE bus command: -

The INS NEW POINT softkey inserts a new line at the spot

where the table is marked.

IEC/IEEE bus command: -

The GOTO POINT # softkey sets the marking to the specified
line within the table.

IEC/IEEE bus command: -

The EXT METER ON/OFF softkey switches the measurement with the power
sensor on and off.

IEC/IEEE bus command:

PMET:STAT ON
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The TYPE softkey selects the type of power meter used from a list.
TYPE

The R&S NRVS, R&S NRVD, R&S NRV and R&S NRP power meters from
Rohde & Schwarz as well as EPM4419A, 437 B and 438 A from Hewlett-
Packard/Agilent plus Anritsu ML 2438A are supported.

IEC/IEEE bus command: SYST: COMM RDEV: PMET: TYPE ' NRP
The GPIB ADDRESS softkey opens a data entry field for setting the IEC/IEEE
Gzl bus address via which the external power meter is addressed for remote-
ADDRE
control.
IEC/IEEE bus command: SYST: COW GPI B: RDEV: PMETer : ADDR 5
The SENSOR CAL FACTOR softkey opens a submenu for
SEEOR CAL " DEL ALL | entering the frequency-dependent calibration factor of the
FACTOR g POINTS power sensor used.
DEL ACTIVE AL FACTOR
POINT |
POINT FREQUEMCY ~  CAL FACTOR
INS NEW ~ 1 2.000000000 GHz 9.3 %
POINT [ 2 10.000000000 GHz | 98.10 %
-8 14.000000000 CHz 9760 %
GOTO [ 4 | 15.000@0000@ CHz | 97.4@ %
POINT # -5 20.00oeoeueR iz 97.1@%
[ 6 | 27.0PP@PPROR GHz | 96.4@ %
SENSOR .7 24.00000000R GHz  96.00 %
LABEL [ 8 | 26.0P0AQPA@A GHz | 96.60 %
S I ——
I I
<
I I
N
IEE I
7 I —
IEE I )
L0 e —
[/ |
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Due to mismatch, loss and change of sensitivity of the power sensor used,
frequency-dependent errors occur during the power measurement. The
calibration factor of a sensor, which is usually specified in percentage,
describes which section of the forward power toward the sensor is actually
sampled and displayed. Some power sensors, such as the R&S NRV family
from Rohde & Schwarz, read in the calibration factor from a memory in the
sensor and automatically take this factor into account. With other devices (e.g.
HP 436 A), you have to set the calibration factor manually on the device;
however, the factor applies only to a specific frequency. In this case, you can
enter a table of the calibration factor above the frequency via the SENSOR CAL
FACTOR menu; when measurements are performed, this factor is taken into
account. You then have to set the calibration factor of 100% on the power
meter.

You can enter the calibration factor for two different sensors on up to 20
frequency points each. Depending on the setting of the USE SENSOR A B
softkey, either the SENSOR A CAL FACTOR LIST table or the SENSOR B CAL
FACTOR LIST table is displayed. In the second line, a name for identifying the
sensor is displayed; this name can be defined via the SENSOR LABEL softkey.
The individual frequency points of the list are detailed below, but they can only
be entered in ascending frequency order. Next to the number of the frequency
point, there are two editable columns.

FREQUENCY - frequency value of the frequency point
CAL FACTOR - associated calibration factor in percentage

Linear interpolation occurs between the frequency points of the active
calibration factor list. The calibration factors of the lower or upper cutoff
frequency apply outside the specified frequency range. In the presetting, the
table is empty and no correction has been made, i.e. the calibration factor is
generally assumed to be 100%. If the list contains only one frequency point, the
FREQUENCY field cannot be edited, and CAL FACTOR then applies to all
frequencies.

IEC/IEEE bus command:
SYST: COVM RDEV: PMET: CFAC: ASEN 2GHZ, 99PCT, 4GHzZ, 98PCT

The DEL ALL POINTS softkey deletes all values from the

DPEOLH?TLSL table with the frequency-dependent insertion loss of the
power splitter.
HEF IEC/IEEE bus command: -
5en active  1he DEL ACTIVE POINT softkey deletes the marked value
POINT from the table with the frequency-dependent insertion loss of
the power splitter.
HEF IEC/IEEE bus command: -
T WE The INS NEW POINT softkey inserts a new line where the
POINT table is marked.

@ IEC/IEEE bus command: -
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PWR REF
ON OFF

¥
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GOTO
POINT #

¥

SENSOR
LABEL

"

USE SENSOR
A B

¥

The GOTO POINT # softkey sets the marking to the specified
line within the table.

IEC/IEEE bus command: -

The SENSOR LABEL softkey sets the marking within the
table to the LABEL line so that an alphanumeric label can be
entered.

IEC/IEEE bus command:
SYST: COVM RDEV: PMET: CFAC: ASEN: LABEL ' SENSOR1’

The USE SENSOR A/B softkey switches between the
calibration factors of the sensors A and B.

Switchover refers both to the table displayed and to the data
set used during power calibration.

IEC/IEEE bus command:
SYST: COVW RDEV: PMET: CFAC: SEL ASEN

The POWER REF ON/OFF softkey switches the POWER REF reference
source on the front panel on and off.

IEC/IEEE bus command: OUTP:REF:STAT ON
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Modulation Measurements — DEMOD Key

The DEMOD hotkey switches the R&S FSMR to modulation measurement mode and opens a menu for

configuring and controlling measurements.

¥

-»

1166.3363.12

i)

4.4-15

RECEIVER
FREQUENCY
AM
FM
PM
DETECTOR
SELECTIONg
FILTER HIGHPASS
50 HZ
RESULT HIGHPASS
DISPLAY & P> BARGRAPH 300 Hz
TIME
RELATIVE_|— P _
s MEAS->REF DOMATN
+/_pEAK/2 | |MODULATION LOWPASS
SPECTRUM 3 KHZ
PEAK RF LOWPASS
SPECTRUM 15 KHZ
PEAK LOWPASS
100 KHZ
RMS
RMS*SOR DEEMPASIS
WEIGHTING g
AVERAGE COUPLING
AC DC
RELATIVE ﬁiﬁ
DB 3
RELATIVE ﬁi}
OFF

+/-PEAK/2
+PEAK
-PEAK
RMS
RMS*SQR
DEEMPHASTIS
25 us AVERAGE
DEEMPHASTIS
50 us THD&SINAD
DEEMPHASTIS AVERAGING
75 us ON OFF
DEEMPHASIS PEAK HOLD
750 ps ON OFF
WEIGHTING
CCITT
WEIGHTING
CCIR
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IFE 1@ IH=z

ot RECE TUER
Al ms
A " FREQUENCY

FREQUENCY 100 . 2000008 MH=z

Carrier Offset 7.580 Hz T - [

RF LEUEL -31.936 dBm
Ref Ualue .- D

DETECTOR

Frequency Modulation Summary SELECTIONS

Mod Freq: 399.987 Hz
+tPEAK/2 101.8 kHz

FILTER =

RESULT
DISPLAY o

Coupling: RELATIVEZ

SPECTRUN |

Fig. 4.4-9  Screen display: modulation measurement
The RECEIVER FREQUENCY softkey activates the window for entering the

RECEIVER )
FREQUENCY receiver frequency .
The receiver frequency resolution is 0.1 Hz.
Setting range: 20 Hz < fREC £ fmax
Note: This softkey is also available in the FREQ menu.
IEC/IEEE bus command: FREQ:CENT 300MHz
The AM softkey activates the amplitude modulation measurement with its result
AM displays.
@ IEC/IEEE bus command: CALC2:FEED ‘XTIM:AM:REL’
The FM softkey activates the frequency modulation measurement with its result
FM displays. In the device default setting of the modulation measurement mode,
the FM measurement is active.
HEF IEC/IEEE bus command: CALC2:FEED “‘XTIM:FM’
The PM softkey activates the phase modulation measurement with its result
PM displays.
@ IEC/IEEE bus command: CALC2:FEED “‘XTIM:PM’
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IFE 1@ MH=z
AUT 180 ms

FREQUENCY 100 .2000000 MH=z
Carrier Offset 8.330 Hz

RF LEUEL -31.937 dBm
Ref Ualue .-

Mod Freq: 399.987 Hz

+PEAK 101.6 kHz  RMSJ{2 191.0
-PEAK -102.0 kHz  AUVERAGE  71.40
+tPEAK/2 101.8 kHz THD -58.70
RMS ?71.40 kHz  SINAD 49.52

Coupling: DC AVERAGING
ON

PEAK HOLD

SPE[:THUHl AUDIO | ON

Fig. 4.4-10 Screen display: modulation measurement with detectors

The DETECTOR SELECTION softkey opens a submenu for selecting the

DETECTOR
detectors for the result display.

SELECTIONZ

The +/-PEAK/2 softkey activates the display of the arithmetic
+/-PEAK/2 average value from the positive and the negative peak value
@ for the currently active modulation mode.

This detector is active in the device default setting.

IEC/IEEE bus command: ADEM:DET:PAV ON

The following commands are used for reading out the

individual measured value:
CALC:MARK:FUNC:ADEM:AM? PAV
CALC:MARK:FUNC:ADEM:FM? PAV
CALC :MARK:FUNC:ADEM: PM? PAV

The +PEAK/2 softkey activates the display of the positive

+PEAK peak value for the active modulation mode.
IEC/IEEE bus command: ADEM:DET:PPE ON
The following commands are used for reading out the

individual measured value:
CALC:MARK:FUNC:ADEM:AM? PPE
CALC:MARK:FUNC:ADEM:FM? PPE
CALC:MARK:FUNC:ADEM: PM? PPE
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-PEAK

RMS

"

RMS*SQR

'

AVERAGE

"

THD&SINAD

"
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The -PEAK/2 softkey activates the display of the negative
peak value for the active modulation mode.

IEC/IEEE bus command: ADEM:DET:MPE ON

The following commands are used for reading out the

individual measured value:
CALC:MARK:FUNC:ADEM:AM? MPE
CALC:MARK:FUNC:ADEM:FM? MPE
CALC:MARK:FUNC:ADEM: PM? MPE

The RMS softkey activates the RMS value display for the
active modulation mode.

IEC/IEEE bus command: ADEM:DET:RMS ON

The following commands are used for reading out the

individual measured value:
CALC:MARK:FUNC:ADEM:AM? RMS
CALC:MARK:FUNC:ADEM: FM? RMS
CALC:MARK:FUNC:ADEM: PM? RMS

The RMS*SQR softkey activates the display of the RMS*\2
value for the active modulation mode.

IEC/IEEE bus command: ADEM:DET: SRMS ON

The following commands are used for reading out the

individual measured value:
CALC:MARK:FUNC:ADEM:AM? SRMS
CALC:MARK:FUNC:ADEM: FM? SRMS
CALC:MARK:FUNC:ADEM: PM? SRMS

The AVERAGE softkey activates the display of the average
value for the active modulation mode.

|IEC/IEEE bus command: ADEM:DET:AVER ON

The following commands are used for reading out the

individual measured value:
CALC:MARK:FUNC:ADEM:AM? AVER
CALC:MARK:FUNC:ADEM:FM? AVER
CALC:MARK:FUNC:ADEM: PM? AVER

The THD&SINAD softkey activates the displays of total
harmonic distortion and signal, noise and distortion for the
active modulation mode.

IEC/IEEE bus commands: ADEM:DET:THD ON
ADEM:DET:SINAD ON

Each of the IEC/IEEE bus commands switches both displays
on or off.

The following commands are used for reading out the

individual measured value:
CALC:MARK:FUNC:ADEM: STNAD?
CALC:MARK:FUNC:ADEM: THD?
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For all selected detectors, the AVERAGING ON/OFF softkey
AVERAGING e ) :
oN ST additionally activates the display of the average value from

several measurements.

IEC/IEEE bus command: ADEM:AVER ON

For reading out the individual measured value, AVER is

inserted into the command, e.g.:
CALC:MARK:FUNC:ADEM:AM:AVER? PAV

CALC:MARK:FUNC:ADEM:FM:AVER? PPE
CALC:MARK:FUNC:ADEM: PM:AVER? RMS

For all selected detectors, the PEAK HOLD ON/OFF softkey
PEAK HOLD ", . . .
oN e additionally activates the display of the maximum value from

several measurements.
H ( IEC/IEEE bus command: ADEM: PHOL ON
For reading out the individual measured value, PHOL is
inserted into the command, e.g.:
CALC:MARK:FUNC:ADEM:AM: PHOL? PAV

CALC:MARK:FUNC:ADEM:FM: PHOL? PPE
CALC:MARK:FUNC:ADEM:PM: PHOL? RMS

. 29 RS x SOR
Frequency Modulation Summary S

Mod Freq: 399.990 H=z

AVERAGE

current peak average

+PEAK/72 101.8 kHz 101.8 kHz 87.804 kH=z
THD -59.70 dB -58.70 dB -65.74 dB

SINAD 49.439 dB 48.53 dB 48.45 dB

Coupling: DC AUERAGING
OFF

PEAK HOLD
SPECTRUN | RF LEVEL | PHR METER | :l AUDIO | -E

Fig. 4.4-11 Modulation measurement results with Averaging and Peak Hold

If many detectors and result options are active, the measurement results are output in smaller
characters.

Frequency Modulation Summary
7 t =

Mod Freg:

Coupling: i AUERAGING
OFF

PERK HOLD |

SPECTRUN | A Lever [ Pur neter [ IBERGEIN| AUDIO | -E

Fig. 4.4-12 All detectors with Averaging and Peak Hold displayed in smaller font
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The FILTER softkey opens a submenu for setting the AF filters.
FILTER

"

The HIGHPASS 50 HZ and HIGHPASS 300 HZ softkeys insert

HISGOHPIfZSS a highpass filter of 50 Hz or 300 Hz into the audio signal path.
In the default setting, no highpass filter is inserted.
HIGHPASS
3RO HZ | |EC/IEEE bus commands: FILT:HPAS ON
FILT:HPAS:FREQ 300 HZ
LOWPASS The LOWPASS 3 KHZ, LOWPASS 15 KHZ and LOWPASS
3 KHZ 100 KHZ softkeys insert a lowpass filter of 3 kHz, 15 kHz or
100 kHz into the audio signal path.
LOWPASS | |n the default setting, no lowpass filter is inserted.
15 KHZ
LOWPASS IEC/IEEE bus commands: FILT:LPAS ON
100 KHZ FILT:LPAS:FREQ 100 KHZ
The DEEMPHASIS/WEIGHTING softkey opens a submenu for
DEEMPHASTIS . .
WETGHTINGQ setting the AF filters.

¥

The DEEMPHASIS 25 us, DEEMPHASIS

DEEMPHASIS
25 ps 50 us, DEEMPHASIS 75 us and
DEEMPHASIS 750 us softkeys insert a user-
DEEMPHASIS|  gelectable deemphasis of either 25 ps, 50 ys,
20 _ps 75 ps or 750 ps into the audio signal path.
DEEMPHASIS
75 us In the default setting, no deemphasis is
pEEmpaASTg nserted.
750 ps
IEC/IEEE bus commands:
FILT:DEMP ON
FILT:DEMP:TCON 25 us
STCEITINE Thg WEIGHTII\_/G .CCIT.T softkey inserts a
CCITT weighting filter in line with the CCITT P53
standard into the signal path.
@ This filter is deactivated in the default setting.
IEC/IEEE bus command: FILT:CCIT ON
The WEIGHTING CCIR softkey inserts a
T era | weighting filter in line with the CCIR 468-4
standard into the signal path.
@ This filter is deactivated in the default setting.
IEC/IEEE bus command: FILT:CCIR ON
1166.3363.12 4.4-20 E-1
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25 ULT The RESULT DISPLAY softkey opens a submenu for configuring the screen
DISPLAY display.

The BARGRAPH softkey inserts a numeric frequency and
BARGRAPH level display in the upper screen half as well as a graphic
level display with a bargraph.
Hj? IEC/IEEE bus command: CALC:FEED ‘XTIM:RFP:BARG’
TTME The TIME DOMAIN softkey inserts a graphical display with
DOMATN the time characteristics of the demodulated signal in the

upper screen half.

IEC/IEEE bus commands:
CALC:FEED ‘XTIM:AM:REL’
CALC:FEED ‘XTIM:FM’
CALC:FEED ‘XTIM:PM’

IFE 1@ MHz Marker 1 [T1 1

.04
AQT 108 ns BARGRAPH

1
1 AP]
CLRUR TRG
MODULATION
SPECTRUN
F

R
SPECTRUM

Center 108 MHz 18 ms.

Frequency Modulation Summary

Mod Freq: 99.9945 Hz

current peak

RMS 64.11 kHz 69.11 kH=z

Coupling: DC

SPECTRUM | RF LEUVEL | PUR METER | : AUDIO |

Fig. 4.4-13 Time domain display in upper window
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MODULATION
SPECTRUM

"

RECEIVER FREQUENCY
108 IMH=
T

G e

current

RMS 64 .05 kHz
THD -64.41 dB
SINAD 48.88 dB

Coupling:

SPECTRUN |

64 .05 kHz
-63.98 dB AF STOP
48.88 dB =

The MODULATION SPECTRUM softkey inserts in the upper
screen half a graphical display with the AF spectrum of the
demodulated signal.

IEC/IEEE bus commands:
CALC:FEED ‘XTIM:AM:REL:AFSP’
CALC:FEED ‘XTIM:FM:AFSP’
CALC:FEED ‘XTIM:PM:AFSP’

[ A |
STEPSIZE®

ﬂﬁwhﬁmﬁhwﬁmwmmﬂm

48 kHzr Span 408 kHz

. 2 AF CENTER
Frequency Modulation Summary

Mod Freq: 24.9996 kHz

" AF START
pea

Fig. 4.4-14 Modulation spectrum display in upper window

RF
SPECTRUM

1166.3363.12

The RF SPECTRUM softkey inserts a graphical display with
the RF spectrum of the received signal in the upper screen
half.

IEC/IEEE bus command: CALC:FEED ‘XTIM:SPEC’
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Ref -20 cBn Att .- BARGRAPH

TIME
DOMAIN

MODULATION
SPECTRUM

Frequency Modulation Summary

Mod Freq: 24.9996 kHz

current peak

RMS 64.05 kHz 64.05 kHz
THD -63.94 dB -63.394 dB
SINAD 48.81 dB 48.81 dB

Coupling:

SPECTRUN | PHR METER | :l AuDI0 |

Fig. 4.4-15 RF-spectrum- display in upper window

The RELATIVE softkey opens a submenu for configuring the relative display of
RELATIVE, the modulation measurement results.

¥

The MEAS->REF softkey adopts the current modulation
MEAS->REF measurement values for all active detectors as reference

values.
IEC/IEEE bus command: ADEM:DET:REF:AUTO ONCE

The +/-PEAK/2 softkey switches the relative display of the

arithmetic average value from the positive and the negative

+/-PEAK/2 peak value for the currently active modulation mode on or off.
@ When the relative display is switched on, the current

measured value of this detector is automatically adopted as
the reference value.

The softkey opens a data entry field that also allows you to
define the reference value manually.

IEC/IEEE bus commands:
ADEM:DET:PAV:MOD REL
ADEM:DET:PAV:REF 10
ADEM:DET:PAV:REF:AUTO ONCE
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+PEAK

-PEAK

RMS

RMS*SQOR

"

The +PEAK softkey switches the relative display of the
positive peak value for the active modulation mode on or off.
When the relative display is switched on, the current
measured value of this detector is automatically adopted as
the reference value.

The softkey opens a data entry field that also allows you to
define the reference value manually.

IEC/IEEE bus commands:
ADEM:DET:PPE:MOD REL
ADEM:DET:PPE:REF 10
ADEM:DET:PPE:REF:AUTO ONCE

The -PEAK softkey switches the relative display of the
negative peak value for the active modulation mode on or off.
When the relative display is switched on, the current
measured value of this detector is automatically adopted as
the reference value.

The softkey opens a data entry field that also allows you to
define the reference value manually.

IEC/IEEE bus commands:
ADEM:DET:MPE:MOD REL
ADEM:DET:MPE:REF 10
ADEM:DET:MPE:REF:AUTO ONCE

The RMS softkey switches the relative display of the RMS
detector for the active modulation mode on or off. When the
relative display is switched on, the current measured value of
this detector is automatically adopted as the reference value.
The softkey opens a data entry field that also allows you to
define the reference value manually.

IEC/IEEE bus commands:
ADEM:DET :RMS:MOD REL
ADEM:DET:RMS:REF 10
ADEM:DET:RMS:REF:AUTO ONCE

The RMS*SQR softkey switches the relative display of the
RMS*V2 detector for the active modulation mode on or off.
When the relative display is switched on, the current
measured value of this detector is automatically adopted as
the reference value.

The softkey opens a data entry field that also allows you to
define the reference value manually.

IEC/IEEE bus commands:
ADEM:DET :SRMS:MOD REL
ADEM:DET:SRMS:REF 10
ADEM:DET:SRMS:REF:AUTO ONCE
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The AVERAGE softkey switches the relative display of the

AVERAGE average value detector for the active modulation mode on or
off. When the relative display is switched on, the current
measured value of this detector is automatically adopted as
the reference value.

The softkey opens a data entry field that also allows you to
define the reference value manually.

IEC/IEEE bus commands:
ADEM:DET:AVER:MOD REL
ADEM:DET:AVER:REF 10
ADEM:DET:AVER:REF:AUTO ONCE

RELATIVE The RELATIVE DB/% softkey switches between the units dB
e o and % for the relative display of the modulation measurement
results
HEF IEC/IEEE bus command: UNIT:POW:RAT DB | PCT
The RELATIVE OFF softkey switches all relative displays of
SELA VT the modulation measurement results to absolute display.
OFF
HEF IEC/IEEE bus command: ADEM:DET:REF AOFF

IFE 1@ IH=z

AQT 188 ns HEAS-»REF [

REFERENCE VALUE

FREQUENCV 1@@ BB MH=z -
Carrier Offset -223.1 mHz

RF LEUEL -31.935 dBm
Ref Ualue

Frequency Modulation Summary

Mod Freq: 400.004 Hz
+tPEAK/2 A-2.96 7
THD -61.21 dB
SINAD 49 .40 dB AUERAGE

RMS = SQR

Coupling: DC RELATIVE

- DB
RELATIVE |

SPECTRUN | RF LEVEL [ PuR METER | :l _awzo [§___OFF_

Fig. 4.4-16 Relative displays of the modulation measurement results
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Measurements on the Audio Input — AUDIO Key

The R&S FSMR features an AUDIO baseband input for measurements in the audio frequency range.
The AUDIO hotkey in the receiver mode switches the audio input to active and opens a menu for
configuring and controlling the measurements.

IEC/IEEE bus command: INP AUDIO

IFE 1@ MH=
INF LEVEL

Al ns
AQT 188 -4BBMU

LA | INPUT THP

RESLT DISFP

-SPECT

Center 108 MHz 18 ms.

_ 33 FILTER o
Audio Summary

Mod Freq: 99.9991 Hz

+PEAK 1.013 U
RMS 08.2 mVU

THD -74.82 dB el
SINAD 66.53 dB [ = |

Coupling: DC MEAS->»REF

REL UNIT

SPECTRUM | RF LEUVEL | PUR HETERl DEMDD | : - &

Fig. 4.4-17 Screen display of measurements on the audio input
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_pupio | INP LEVEL
h 4 V. 400mv
INPUT IMP I HIGHPASS
1IMQ 500 50 HZ
RESLT DISP HIGHPASS DEEMPHASIS
TIME SPECT 300 HZ . 25 us
DEEMPHASIS
50 ups
FILTER LOWPASS DEEMPHASTIS
3 KHZ 75 us
LOWPASS DEEMPHASIS
15 KHZ 750 us
RESULT LOWPASS
ABS REL 100 KHZ
MEAS-SREF WEIGHTING
CCITT
REL UNIT DEEMPASIS WEIGHTING
DB % WEIGHTINGg CCIR
COUPLING
AC DC

i

1166.3363.12

The INP LEVEL 4V/400mV softkey switches the input voltage range of the audio

INP LEVEL
4V 400mV input between 4 VV and 400 mV.
In the default setting, the 4 V range is switched on.
IEC/IEEE bus command: VOLT:AC:RANG:UPP 4 V
INPUT TP The INPUT IMP 50Q/1MQ softkey switches the input impedance of the audio
ol 50 o input between 50 Q and 1 MQ.
In the default setting, an input impedance of 1 MQ is switched on.
IEC/IEEE bus command: INP:IMP 50 OHM
RSLT DISP The RSLT DISP TIME/SPECT softkey selects the graphical result display in the
PTMES PECT upper screen half.

In the default setting, the time domain display is switched on.

IEC/IEEE bus commands: CALC:FEED

CALC:FEED

‘XTIM:AC:TDOM’
‘XTIM:AC:SPEC’
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The FILTER softkey opens a submenu for setting the AF filters.

FILTER
4

"

The HIGHPASS 50 HZ and HIGHPASS 300 HZ softkeys insert

HI5GOHP§ZSS a highpass filter of 50 Hz or 300 Hz into the audio signal path.
—— In the default setting, no highpass filter is inserted.
HIGHPASS
330 HZ IEC/IEEE bus commands: FILT:HPAS ON
FILT:HPAS:FREQ 300 HZ
LOWPASS The LOWPASS 3 KHZ, LOWPASS 15 KHZ and LOWPASS
3 KHZ 100 KHZ softkeys insert a lowpass filter of 3 kHz, 15 kHz or
- 100 kHz into the audio signal path.
LOWPASS In the default setting, no lowpass filter is inserted.
15 KHZ
LOWPASS IEC/IEEE bus commands: FILT:LPAS ON
100 KHZ FILT:LPAS:FREQ 100 KHZ
SEEMPAASIS The DEEMPHASIS/WEIGHTING softkey opens a submenu for
wergarnen  Setting the AF filters.

The DEEMPHASIS 25 us, DEEMPHASIS

PEEMPHASTS 50 us, DEEMPHASIS 75 us and
25 us DEEMPHASIS 750 us softkeys insert a user-
DEEMPHASIS selectable deemphasis of either 25 ps,
50 us 50 ps, 75 ps or 750 ps into the audio signal
DEEMPHASTS path.
75 ps . .
In the default setting, no deemphasis is
DEEMPHASTS inserted.
720 us
IEC/IEEE bus commands:
FILT:DEMP ON
FILT:DEMP:TCON 25 us
The WEIGHTING CCITT softkey inserts a
TSl weighting filter in line with the CCITT P53
standard into the signal path.
This filter is deactivated in the default setting.
IEC/IEEE bus command: FILT:CCIT ON
HE T CET TIC Thg WEIGHT/NG .CCIR' softkey inserts a
CCIR weighting filter in line with the CCIR 468-4
standard into the signal path.
This filter is deactivated in the default setting.
IEC/IEEE bus command: FILT:CCIR ON
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RESULT
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¥

MEAS->REF

¥

REL UNIT

DB %
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COUPLING _The C(_)UPL/NG AC/DC softkey selects the DC coupling of the
EEl oc input signal.
@ The default setting is the AC coupling.
IEC/IEEE bus command: ADEM:AF:COUP DC

The RESULT ABS/REL softkey selects the display mode of the measurement
results, either absolute or relative in relation to a reference value.

In the default setting, the absolute value display is switched on.

IEC/IEEE bus command: VOLT:AC:REF ON

The MEAS->REF softkey adopts the current level measurement value as the
reference value for the display of a relative measured value.

IEC/IEEE bus command: VOLT:AC:REF:AUTO ONCE

The REL UNIT DB/% softkey selects the unit for the display of the relative
measurement results.

In the default setting, the relative value display in dB is switched on.

IEC/IEEE bus command: UNIT:POW:RAT DB
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Setting the Receiver Frequency and the Span — FREQ Key

Using the FREQ key, the receiver frequency is set in manual mode.

m RECEIVER
h FREQUENCY
AUTO

STEPSIZE | —— P
d COARSE

AUTO
FINE

STEPSIZE
MANUAL

AF CENTER STEPSIZE
=FREQ

AF START

AF STOP

r

RECEIVER The RECEIVER FREQUENCY softkey activates the window for entering the
FREQUENCY receiver frequency .

The receiver frequency resolution is 0.1 Hz.
Setting range: 20 Hz < fRec < fmax

IEC/IEEE bus command: FREQ:CENT 300MHz

The STEPSIZE softkey opens a submenu for setting the step size of the receive
frequency. The step size can either be coupled to the set frequency or be
@ manually set to a fixed value. The menu softkeys are selection switches, and only

STEPSIZE
4

one of them at a time can be active.

AUTO The AUTO COARSE softkey sets the step size of the receive
COARSE frequency to coarse. In this setting, the fourth position of the set
frequency is varied.

IEC/IEEE bus command: --
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AF CENTER
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]

AF START
M

]

AF STOP
M

]
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AUTO
FINE

STEPSIZE
MANUAL

STEPSIZE
= FREQ

The AUTO FINE softkey sets the step size of the receive
frequency to fine. In this setting, the seventh position of the set
frequency is varied.

IEC/IEEE bus command: -

The STEPSIZE MANUAL softkey activates the window for
entering a fixed value for the step size.

IEC/IEEE bus command: FREQ:CENT:STEP 50 kHz

The STEPSIZE = FREQ softkey sets the step size to the
receive frequency value. This function is particularly useful for
measuring the harmonics of a signal. If the receiver is first tuned
to the fundamental, the frequency of another harmonic is set
with each frequency variation by using the rotary knob or the
STEP keys.

IEC/IEEE bus command: --

The AF CENTER softkey allows you to select the center frequency within the AF

spectrum.

IEC/IEEE bus command:

ADEM:AF:CENT 1MHZ

The AF START softkey allows you to select the start frequency within the AF

spectrum.

IEC/IEEE bus command:

ADEM:AF:STAR OHZ

The AF STORP softkey allows you to select the stop frequency within the AF

spectrum.

The maximum AF stop frequency is half the demodulation bandwidth.

IEC/IEEE bus command:

ADEM:AF:STOP 2MHZ
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Setting the Level Display and Configuring the RF Input — AMPT Key

Using the AMPT key, you can set the RF attenuation, the preamplifier, the autorange function and the display

unit.

> 10dB MIN
LON  OFF
DEVIATION AUTOPREAMH  option
AMPT > PER DIV ON OFF | FSU-B23/25
h p| P ONIT REFERENCE
RAD  DEG POSITION iR L
:D ‘REF LEVEL‘ ‘ ‘ THD/SINAD REFERENCE > AUTO
o DB VALUE
RF LEVEL _ MIXER LVL
AUTORANGE AF COUP MANUAL
AC DC
AUTORANGE| |
CONFIG & ZERO PHASH
REF POS
RANGE — DEVIATION
LIN LOG
UNIT o f—
.
‘RF INPUT ‘ PER DIV
AC DC PHASE WRAH
RF ATTEN o OFF
MANUAL ﬁ
RF ATTEN
AUTO ﬁ
RF INPUT
MIXER!_I 50Q 750 ﬁ

D ©

REF LEVEL

"

RF LEVEL
AUTQRANGE

AUTORANGE
CONFIG{l

"
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The REF LEVEL softkey activates the window for entering the reference level.
The entry is made in the currently active unit (dBm, dBuV, etc).

IEC/IEEE bus command: DISP:WIND:TRAC:Y:RLEV -60dBm

The RF LEVEL AUTORANGE softkey activates the autorange function;
attenuation, IF gain and, if necessary, preamplification, are automatically matched
to the applied RF signal.

IEC/IEEE bus command: INP:ATT:AUTO ON

The AUTORANGE CONFIG softkey opens a submenu for configuring the
automatic setting of attenuation and IF gain and, if necessary, preamplification.

4.4-32 E-1



R&S FSMR

Measurement Receiver Mode

RANGE

1166.3363.12

10dB MIN
ON OFF

¥

AUTOPREAMP
ON OFF

¥

The 10 dB MIN ON/OFF softkey determines whether or not the
0 dB position of the attenuator is used when setting the
insertion manually or automatically.

The default setting is 10 dB MIN ON.

Thus, an RF attenuation of at least 10 dB is always switched on
in the R&S FSMR to ensure specific adjustment.

Even manually, the 0 dB position cannot be switched on.

IEC/IEEE bus command: INP:ATT:PROT ON

The AUTO PREAMP ON/OFF softkey activates the preamplifier
for the autorange function.

ON The autorange function takes the preamplifier into
account. The preamplifier is activated only when the
attenuation of the attenuator has been reduced to
the minimum settable value.

OFF The autoranging does not take into account the
preamplifier.

The softkey is only available with the R&S FSU-B23/B25
preamplifier option.

IEC/IEEE bus command: INP:GAIN:AUTO ON

The RANGE softkey opens a submenu for configuring the y axis in the graphical
display of the modulation measurement results.

DEVIATION
PER DIV

"

POSITION

REFERENCE

The DEVIATION PER DIV softkey allows you to select the phase
or frequency deviation that is to be displayed in the range from

1 Hz/div to 1 MHz/div with FM display or from 0.0001 rad/div to
1000 rad/div with PM display. In the AM display, the modulation
depth is set in the range from 0.0001%/div to 1000%/div.

To ensure that the measurement results are not distorted,
select an analyzer IF bandwidth that is larger than the maximum
frequency deviation plus modulation frequency

(IF BANDWIDTH softkey in the BW menu).

The softkey is not available in the AF spectrum display because
scaling here is effected via the DB PER DIV and REFERENCE
VALUE softkeys.

IEC/IEEE bus command: DISP:WIND:TRAC:Y:PDIV 50kHz

The REFERENCE POSITION softkey defines the position of the
reference line for the phase or frequency deviation (FM/PM) or
the modulation depth (AM) on the y axis of the diagram. In the
analyzer’s default setting, this line corresponds to a frequency
deviation of 0 Hz (FM) or a phase deviation of 0 rad (PM) or a
modulation depth of 0% (AM).

The entry is in percentage of the diagram height, where 100%
corresponds to the top edge of the diagram. The default setting
is 50% (diagram center) for displaying the FM, PM or AM signal,
and 100% (top edge of diagram) for displaying the AF spectrum
of the signal.

IEC/IEEE bus command: DISP:WIND:TRAC:Y:RPOS 50PCT
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REFERENCE

VALUE

AF COUP
AC DC

The REFERENCE VALUE softkey defines the frequency or
phase deviation (FM/PM) or the modulation depth (AM) on the
reference line of the y axis. The reference value is set
separately both for each FM, PM and AM signal display and for
the AF spectrum display of the FM, PM and AM signal.

FM signal display:

The reference value allows you to take into account individual
frequency offsets in the trace display (while the AF COUP
AC/DC softkey permits automatic correction by the average
frequency offset of the signal).

The settable value range is 0 MHz to £10 MHz. The softkey is
not available if the AF COUP AC function is active.

AF spectrum display of the FM signal:

In the default setting, the reference value defines the FM
deviation at the top edge of the diagram.

The settable value range is 0 MHz to 10 MHz.

PM signal display:

The reference value allows you to take into account individual
phase offsets in the trace display (while the AF COUP AC/DC
softkey permits automatic correction by the average phase
offset of the signal).

The settable value range is 0 rad to £10000 rad. The softkey is
not available if the AF COUP AC function is active.

AF spectrum display of the PM signal:

In the default setting, the reference value defines the PM
deviation at the top edge of the diagram.

The settable value range is 0 rad to 10000 rad.

AM signal display:

The settable value range is 0% to £10000%.

AF spectrum display of the AM signal:

In the default setting, the reference value defines the
modulation depth at the top edge of the diagram.

The settable value range is 0% to 10000%.

IEC/IEEE bus command: DISP:WIND:TRAC:Y:RVAL 0HZ

The AF COUP AC/DC softkey controls the automatic correction
of the frequency offset and the phase offset of the input signal.
FM signal display:

If DC is selected, the absolute frequency offset is displayed, i.e. an
input signal shifted with respect to the center frequency is
displayed as not symmetrical to the zero line.

However, if AC is selected, the frequency offset is automatically
corrected, i.e. the trace is always displayed as symmetrical to
the zero line.

PM signal display:

If DC is selected, the phase drifts off, depending on the frequency
offset that is present. Moreover, the DC signal has a phase offset
of 4.

However, if AC is selected, the frequency and phase offset is
automatically corrected, i.e. the trace is always displayed as
symmetrical to the zero line.

The softkey is not available if the FM or PM signal is displayed
in the AF spectrum.

IEC/IEEE bus command SENS:ADEM:AF:COUP DC
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ZERO PHASE

REE POS

DEVIATION
LIN LOG

DB
PE

[ DIV

PHASE WRAP

ON OFF

The ZERO PHASE REF POS softkey defines the position
where the PM-demodulated signal phase is set to 0 rad. Entry is
on a time basis. In the default setting, the first measured value
is set to O rad.

The softkey is only available in the PM display with DC
coupling.

IEC/IEEE bus command: SENS:ADEM: PM:RPO:X 10us
The DEVIATION LIN/LOG softkey switches between
logarithmic and linear frequency and phase deviation display
(FM/PM) or modulation depth display (AM).

The softkey is only available if the FM, PM or AM signal is
displayed in the AF spectrum.

IEC/IEEE bus command: DISP:WIND:TRAC:Y:SPAC LOG
The DB PER DIV softkey allows you to select either the FM or
PM deviation to be displayed or the modulation depth in the

range from 0.1 dB/div to 20 dB/div.
The softkey is not available with linear displays.

IEC/IEEE bus command: DISP:WIND: TRAC:Y:PDIV 5DB

The PHASE WRAP ON/OFF softkey activates and deactivates
a phase wrap in the graphical display of the phase modulation.

ON  The phase is displayed in the £180° (1) range. If the
phase exceeds e.g. +180°, 360° are deducted from the
phase value resulting in a display of >-180°.

OFF The phase is not wrapped.
The softkey is available in the displays of PM signals.

IEC/IEEE bus command: CALC:FORM PHAS

The UNIT softkey opens a submenu from which the desired unit for the y axis can

be selected.

PM UNIT

RAD DEG

THD/SINAD

o)
°

5

The PM UNIT RAD/DEG softkey allows you to select the unit for
the PM signal display.

|IEC/IEEE bus command: UNIT:ANGL RAD

The THD/SINAD %/DB softkey selects between % and dB for
displaying the THD and SINAD measurement results.

IEC/IEEE bus command: UNIT:THD PCT
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MANUAT

RF ATTEN
AUTO

MIXER

RF INPUT
50 75Q

¥
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The RF INPUT AC/DC softkey switches the analyzer input between AC and DC
coupling.

Note: The softkey is only available with models 3 and 26.

IEC/IEEE bus command: INP:COUP AC

The RF ATTEN MANUAL softkey activates the window for entering attenuation
independently of the reference level.

The attenuation can be altered in 5 dB steps between 0 dB and 75 dB. Other
entries are rounded down to the next lowest integral value.

If the specified reference level can no longer be set with the specified RF
attenuation, the level is adjusted and the "Limit reached" message is displayed.

Note: The 0 dB value cannot be switched on unless the 10 dB MIN function is
off. This protects the input mixer from overloading by mistake.

IEC/IEEE bus command: INP:ATT 40 DB

The RF ATTEN AUTO softkey automatically sets the RF attenuation depending
on the set reference level.
This ensures that the optimum RF attenuation is always used.

RF ATTEN AUTO is the default setting.
IEC/IEEE bus command: INP:ATT:AUTO ON

The MIXER softkey opens a submenu for changing the mixer level on the input
mixer.

The MIXER LVL AUTO softkey activates the automatic coupling

MD;EIJRTOLVL of the maximum mixer level to the reference level and the RF
attenuation.
IEC/IEEE bus command: INP:MIX:AUTO ON
VTRER TVL The MIXER LVL MANUAL softkey activates the window for
MANUAL entering the maximum mixer level that can be achieved with
reference levels.
@ The setting range is 0 dB to -100 dBm with a step size of 10 dB.

IEC/IEEE bus command: INP:MIX -25DBM

The RF INPUT 50 Q / 75 Q softkey switches the reference impedance for the
measured level values between 50 Q (= default setting) and 75 Q.

Select the 75 Q setting if the 50 Q input impedance is transformed to the next higher
impedance by using a 75 Q matching pad of the RAZ type (= 25 Q in series with the
input impedance of the analyzer). The correction value used is 1.76 dB = 10 log

(75 Q/50 Q).

All level specifications in this manual refer to the default setting (50 Q) of the device.

IEC/IEEE bus command: INP:IMP 50 OHM
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'

The BW key calls up a menu for setting the receiver mode

DEMOD BW bandwidths and measurement times.

AUTO

DEMOD BW

MANUAL Note:

In the default setting, demodulation

bandwidth, IF bandwidth and measurement

IF BW

time are automatically selected depending on
AUTO

the selected operating mode. To obtain

optimum measurement results, you should
keep these settings.

IF BW
MANUAL

MEAS TIME
AUTO

MEAS TIME
MANUAL

RES BW
MANUAL

DEMOD BW
AUTO

DEMOD BW
MANUAT,

IF BW
AUTO

1166.3363.12

The DEMOD BW AUTO softkey activates the automatic setting of the
demodulation bandwidth. Depending on the operating mode (Audio, AM, FM, PM,
RF Level), the demodulation bandwidth is set in such a way that only the smallest
possible measurement error occurs within the specified measurement range.

Mode Demodulation
bandwidth
RF Level 12.5 kHz
Demod 1.6 MHz

IEC/IEEE bus command: BAND:DEM:AUTO ON

The DEMOD BW MANUAL softkey selects a bandwidth between 100 Hz and
10 MHz with which the signal to be measured is sampled.

IEC/IEEE bus command: BAND:DEM 200 KHZ

The IF BW AUTO softkey couples the IF bandwidth of the R&S FSMR (i.e. the
bandwidth of the analog LC filters) to the selected receive frequency.

IEC/IEEE bus command:

Receive frequency IF bandwidth
210 MHz 10 MHz
<10 MHz 500 kHz
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IF BW
MANUAL

MEAS TIME
AUTO

"

MEAS TIME
MANUAL

RES BW
MANUAL
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The IF BW MANUAL softkey activates the entry of the IF bandwidth of the
R&S FSMR (i.e. the bandwidth of the analog filters). Bandwidths from 300 kHz to
10 MHz can be set.

Notes: In most cases, you need not set the IF bandwidth manually. If the IF
bandwidth is set more narrowly than specified by the AUTO coupling, the
following occurs:

a) In the case of spectrum display, an RF frequency response occurs that
equals that of the IF filter.

b) In the case of FM demodulation, an AF frequency response
corresponding to a lowpass filter occurs that is equivalent to an IF filter.

c) Inthe case of level measurement, an additional linearity error occurs.

IEC/IEEE bus command: BAND:RES 10 MHZ

The MEAS TIME AUTO softkey activates automatic coupling of the measurement
time.

Mode Demodulation
bandwidth
RF Level 12.5 kHz
Demod 1.6 MHz
Note: To obtain a correct result display, at least five periods of the

demodulated signal should be monitored. If the modulation
frequencies are low, it may be useful to manually prolong the
measurement time (= signal monitoring time).

IEC/IEEE bus command: SWE:TIME:AUTO ON

The MEAS TIME MANUAL softkey opens the entry field for determining the data
acquisition time. The permissible value range depends on the selected
demodulation bandwidth:

Note: To obtain a correct result display, at least five periods of the
demodulated signal should be monitored.

IEC/IEEE bus command: SWE:TIME 200 MS

If the spectrum display is active, the RES BW MANUAL softkey selects the
resolution bandwidth for the displayed signal. Note that these resolution
bandwidths are implemented as FFT filters.

Notes: The softkey is only available if the RF SPECTRUM or AF
SPECTRUM result displays are active.
The IF BW MANUAL und IF BW AUTO softkeys help to limit the IF
bandwidth via analog LC filters.

IEC/IEEE bus command: ADEM:SPEC:BAND 100
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Setting the Sweep — SWEEP/MEAS Keys

With spectrum displays, the SPAN menu allows you to

CONTINUOUS select the frequency range to be displayed.
h > SWEEP

SINGLE
SWEEP

MEAS TIME
AUTO

MEAS TIME
MANUAL

DISPL TIME
AUTOSCALE

SGL SWEEP
DISPLAY OFF

RTEE The CONTINUOUS SWEEP softkey sets the continuous sweep triggering, i.e. the
SHEEP sweep occurs continuously in accordance with the trigger setting.
In the case of split-screen display and different settings in both measurement
windows, first screen A and then screen B is swept. After pressing the softkey,
the sweep is always restarted.
CONTINUOUS SWEERP is the default setting of the R&S FSMR.
IEC/IEEE bus command: INIT:CONT ON
e The SINGLE SWEEP softkey starts an n-times sweep after the trigger event has
SHEEP occurred. The SWEEP COUNT softkey defines the number of sweeps.

In the split-screen display, the frequency ranges of the two windows are
subsequently swept.

If a trace is sampled with TRACE AVERAGE or MAXHOLD, the value set with the
SWEEP COUNT softkey defines the number of measurements. If the value is 0, a
sweep is performed.

IEC/IEEE bus command: INIT:CONT OFF; :INIT
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Tl TN The MEAS TIME AUTO softkey activates the automatic coupling of measurement
AUTO time.
Mode Measurement time
RF Level 100 ms
Audio 100 ms
Demod 100 ms
Note: To obtain a correct result display, at least five periods of the
demodulated signal should be monitored. If the modulation
frequencies are low, it may be useful to manually prolong the
measurement time (= signal monitoring time).
IEC/IEEE bus command: SWE: TIME:AUTO ON
BT TN The MEAS TIME MANUAL softkey opens the entry field for determining the data
MANUAT, acquisition time. The permissible value range depends on the selected

1166.3363.12

demodulation bandwidth:

Note:

Demodulation min. max.
bandwidth measurement measurement
time time
10 MHz 31.25ns 12.5ms
8 MHz 62.5 ns 25ms
5 MHz 125 ns 50 ms
3 MHz 250 ns 100 ms
1.6 MHz 500 ns 200 ms
800 kHz 1ups 400 ms
400 kHz 2ps 800 ms
200 kHz 4 ps 16s
100 kHz 8 ps 3.2s
50 kHz 16 ps 64s
25 kHz 32 ps 12.8s
12.5 kHz 64 ps 256s
6.4 kHz 128 ps 512s
3.2 kHz 256 pus 102.4 s
1.6 kHz 512 us 204.8 s
800 Hz 1024 ms 409.6 s
400 Hz 2048 ms 819.2s
200 Hz 4096 ms 1638.4 s
100 Hz 8192 ms 3276.8 s

To obtain a correct result display, at least five periods of the

demodulated signal should be monitored.

IEC/IEEE bus command:

SWE:TIME 200 MS
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The SWEEP COUNT softkey activates the window for entering the number of
sweeps that the R&S FSMR performs after a single sweep has been started. If
Trace Average, Max Hold or Min Hold has been activated, the number of
averages or maximum value findings is specified as well.

Example:

[TRACE1: MAX HOLD]

[SWEEP: SWEEP COUNT: {10} ENTER]
[SINGLE SWEEP]

The R&S FSMR performs the Max Hold function across ten sweeps.

The value range permissible for the sweep count is 0 to 32767. If the sweep
countis 0 or 1, a sweep is performed. With trace averaging and if the sweep
count is 0, the R&S FSMR performs sliding averaging across ten sweeps in

continuous sweep mode; if the sweep count is 1, no averaging occurs.

The sweep count is valid for all traces in a diagram.

Note: Setting the number of sweeps in the TRACE menu is identical with
setting them in the SWEEP menu.
In the SINGLE SWEEP setting, the measurement is stopped once the
selected number of sweeps has been reached.

IEC/IEEE bus command: SWE : COUN 64

The SGL SWEEP DISP OFF softkey starts a sweep and switches off the display
during a single sweep. Once the sweep is completed, the display is reactivated
and the trace displayed.

IEC/IEEE bus command: INIT:DISP OFF; : INIT
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Setting the Span — SPAN Key

Result Display:

m Modulation

RF Spectrum
h Spectrum

AF SPAN FREQUENCY
SPAN
AF FULL
FULL SPAN SPAN
DEMOD DEMOD
BW BW

The AF SPAN softkey allows you to select the frequency range with AF spectrum
AF SPAN displays.
@ IEC/IEEE bus command: ADEM:AF:SPAN 2.5 MHz
e The AF FULL SPAN softkey sets the maximum frequency range with AF
FULL SPAN spectrum_ displays. _ _ _
The maximum frequency range is half the demodulation bandwidth.
HEF IEC/IEEE bus command: ADEM:AF:SPAN:FULL
I The DEMOD BW softkey selects the demodulation bandwidth of the demodulator.
W
] Note:  This function is identical with the DEMOD BW softkey function in the FM
DEMOD main menu.
IEC/IEEE bus command: SENS:BAND:DEM 10MHz
FREQUENCY The FREQUENCY SPAN softkey allows you to select the frequency range with
SPAN RF SPECTRUM displays.

IEC/IEEE bus command: ADEM:SPEC:SPAN:ZOOM 5 MHz
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The FULL SPAN softkey sets the maximum frequency range with RF spectrum displays.
FULL SPAN The maximum frequency range corresponds to the demodulation bandwidth.

@ IEC/IEEE bus command: ADEM:SPEC:SPAN: ZOOM MAX
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Spectrum Analyzer Mode

The analyzer mode is activated by pressing hotkey SPECTRUM (see also Section 'Mode Selection')

The SPECTRUM hotkey selects the ANALYZER mode.
h The functions provided correspond to those of a
conventional spectrum analyzer. The analyzer measures

the frequency spectrum of the test signal over the
selected frequency range with the selected resolution and
sweep time, or, for a fixed frequency, displays the
waveform of the video signal.

Frequency and Span Selection — FREQ Key

The FREQ key is used to specify the frequency axis of the active display window. The frequency axis
can be defined either by the start and stop frequency or by the center frequency and the span (SPAN
key). With two windows (SPLIT SCREEN) displayed at the same time, the input data always refer to the
window selected in the SYSTEM-DISPLAY menu.

After pressing one of the CENTER, START or STOP softkeys, the value of the corresponding parameter
can be defined in an input window.

FREQ menu:
Span <> 0 Span = 0
—p TRACK
j CENTER 0.1 * SPAN 0.1 * RBW on [oEE
CF- TRACK
*
h STEPSTZE® 0.5 * SPAN 0.5 * RBW -
TRACK
x * SPAN x * RBW THRE SHOLD
SELECT
START = CENTER = CENTER TRACE
STOP = MARKER = MARKER
MANUAL MANUAL
FREQUENCY
OFFSET
SIGNAL
TRACK ¥
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CENTER The CENTER softkey opens the window for manually entering the center
frequency.

The allowed range of values for the center frequency is:

for the frequency domain (span >0):

minspan /2 <f <f X—minspan/2

center — ma

and for the time domain (span = 0):

O HZ < fcenter < 1:max

feenter center frequency
minspan smallest selectable span > 0 Hz (10 Hz)
fmax max. frequency
IEC/IEEE-bus command: FREQ:CENT 100MHz
CF The CF STEPSIZE softkey opens a submenu for setting the step size of the
EPSIZEY center frequency. The step size can be coupled to the span (frequency

domain) or the resolution bandwidth (time domain) or it can be manually set
to a fixed value. The softkeys are mutually exclusive selection keys.

The softkeys are presented according to the selected domain (frequency or
time).

Softkeys in frequency domain:

AUTO The 0.1 * SPAN softkey sets the step size for the center
ORISR ES AN frequency entry to 10% of the span.

IEC/IEEE-bus command:
FREQ:CENT:STEP:LINK SPAN
FREQ:CENT:STEP:LINK:FACT 10PCT

AUTO The 0.5 * SPAN softkey sets the step size for the center
CESEERSEA frequency entry to 50% of the span.

IEC/IEEE-bus command:
FREQ:CENT:STEP:LINK SPAN
FREQ:CENT:STEP:LINK:FACT 50PCT

AUTO The X * SPAN softkey allows the factor defining the

L*W center frequency step size to be entered as % of the
span.

IEC/IEEE-bus command:
FREQ:CENT:STEP:LINK SPAN
FREQ:CENT:STEP:LINK:FACT 20PCT
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= CENTEER
[l

o

CENTER

The = CENTER softkey sets the step size coupling to
MANUAL and the step size to the value of the center
frequency. This function is especially useful during
measurements of the signal harmonic content because
by entering the center frequency each stroke of the STEP
key selects the center frequency of another harmonic.

IEC/IEEE-bus command: -

The = MARKER softkey sets the step size coupling to
MANUAL and the step size to the value of the marker.
This function is especially useful during measurements of
the signal harmonic content at the marker position
because by entering the center frequency each stroke of
the STEP key selects the center frequency of another
harmonic.

IEC/IEEE-bus command: -—

The MANUAL softkey activates the window for entering a
fixed step size.

IEC/IEEE-bus command: FREQ:CENT:STEP 120MHz

Softkeys in time domain:

The 0.1 * RBW softkey sets the step size for the center
frequency entry to 10% of the resolution bandwidth.

AUTO 0.1 * RBW corresponds to the default setting.
IEC/IEEE-bus command:

FREQ:CENT:STEP:LINK RBW
FREQ:CENT:STEP:LINK:FACT 10PCT

The 0.5 * RBW softkey sets the step size for the center
frequency entry to 50% of the resolution bandwidth.

IEC/IEEE-bus command:
FREQ:CENT:STEP:LINK RBW
FREQ:CENT:STEP:LINK:FACT 50PCT
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START

STOP
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— The X * RBW softkey allows the factor defining the
X *[EBW center frequency step size to be entered as % of the
resolution bandwidth.

Values between 1 and 100% in steps of 1% are allowed.
The default setting is 10%.

IEC/IEEE-bus command:
FREQ:CENT:STEP:LINK RBW
FREQ:CENT:STEP:LINK:FACT 20PCT

CENTER

Bl

The = CENTER softkey sets the step size coupling to
MANUAL and the step size to the value of the center
frequency. This function is especially useful during
measurements of the signal harmonic content because
by entering the center frequency each stroke of the STEP
key selects the center frequency of another harmonic.

IEC/IEEE-bus command: -

CENTER

The = MARKER softkey sets the step size coupling to
MANUAL and the step size to the value of the marker.
This function is especially useful during measurements of
the signal harmonic content at the marker position
because by entering the center frequency each stroke of
the STEP key selects the center frequency of another
harmonic.

IEC/IEEE-bus command: -—

MARKER

The MANUAL softkey activates the window for entering a
fixed step size.

IEC/IEEE-bus command:
FREQ:CENT:STEP 120MHz

The START softkey activates the window for manually entering the start
frequency.

MANUATL

.

The allowed range of values for the start frequency is:

0 Hz <fgtgrt <fmax - minspan fstart  Start frequency
minspan smallest selectable span (10 Hz)

Tmax max. frequency

IEC/IEEE-bus command: FREQ:STAR 20MHz

The STOP softkey activates the window for entering the stop frequency.
The allowed range of values for the stop frequency is:

minspan sttop <fmax fstop stop frequency
minspan smallest selectable span (10 Hz)

frax max. frequency

IEC/IEEE-bus command: FREQ:STOP 2000MHz
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The FREQUENCY OFFSET softkey activates the window for entering an
arithmetical frequency offset which is added to the frequency axis labelling.
The allowed range of values for the offset is -100 GHz to 100 GHz. The
default setting is 0 Hz.

IEC/IEEE-bus command: FREQ:0FFS 10 MHz

The SIGNAL TRACK softkey switches on the tracking of a signal near the
center frequency. The signal is tracked as long it is in the search bandwidth
around the center frequency defined with TRACK BW and above the level
threshold defined with TRACK THRESHOLD.

For that purpose, the maximum signal is searched (PEAK SEARCH) on the
screen and the center frequency set to this signal (MARKER ->CENTER)
after each frequency sweep within the search bandwidth.

If the signal falls below the level threshold or jumps out of the search
bandwidth around the center frequency, the center frequency is not varied
until a signal is in the search bandwidth above the level threshold. This can
be achieved by manually modifying the center frequency, for example.

On switching on, the softkey is highlighted and the search bandwidth and the
threshold value are marked on the diagram by two vertical lines and one
horizontal line. All these lines are allocated the designation TRK.

At the same time a submenu is opened in which the search bandwidth, the
threshold value and the trace can be modified for the maximum search.

The softkey is only available in the frequency domain (span >0).

IEC/IEEE-bus command: CALC:MARK:FUNC:STR OFF
TRACK The TRACK ON/OFF softkey switches on and off signal
Lﬁ tracking.
IEC/IEEE-bus command: CALC :MARK: FUNC:STR OFF
TRACK The TRACK BW softkey defines the search bandwidth for
Ev signal tracking. The frequency range is symmetrical with
h respect to the center frequency.

IEC/IEEE-bus command:
CALC:MARK:FUNC:STR:BAND 10KHZ

TRACE The TRACK THRESHOLD softkey defines the threshold
EEHRESHORD value for signal detection. The value is always entered as
an absolute level value.

IEC/IEEE-bus command:
CALC:MARK:FUNC:STR:THR -70DBM

SELECT The SELECT TRACE softkey selects the trace on which
EERZTSH signal tracking is to be performed.

L

IEC/IEEE-bus command:
CALC:MARK:FUNC:STR:TRAC 1
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Setting the Frequency Span — SPAN Key

SPAN menu

§

SPAN
MANHAL

SWEEPTIME
MANUAL

FULL SPAN
Al

"

ZERO SPAN

¥
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The SPAN key opens a menu which offers various options

SPAN for setting the span.
MANUAL The entry of the span (SPAN MANUAL softkey) is
SWEEPTIME automatically active for span > 0 Hz.
MANUAL For span = 0 Hz the entry for sweep time (SWEEPTIME

MANUAL) is automatically active.

FULL SPAN With two windows (SPLIT SCREEN) displayed at the

same time, the input data always refer to the window

ZERO SPAN

selected with hotkey SCREEN A/B.

LAST SPAN

FREQ AXIS

LIN

LOG

The SPAN MANUAL softkey activates the window for manually entering the
frequency span. The center frequency is kept constant.

The allowed range of span values is for the time domain (span =0): 0 Hz
and for the frequency domain (span >0): minspan stpan <fmax

fspan frequency span

minspan smallest selectable span (10 Hz)

frax max. frequency

IEC/IEEE-bus command FREQ:SPAN 2GHz

The SWEEPTIME MANUAL softkey activates the window for entering the sweep
time manually with Span = 0 Hz. The softkey is not available for Span > 0 Hz.

IEC/IEEE-bus command: SWE:TIME 10s

The FULL SPAN softkey sets the span to the full frequency range of R&S FSMR.
IEC/IEEE-bus command FREQ:SPAN:FULL

The ZERO SPAN softkey sets the span to 0 Hz. The x axis becomes the time
axis with the grid lines corresponding to 1/10 of the current sweep time (SWT).

|IEC/IEEE-bus command FREQ:SPAN OHz
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LAST SPAN

¥

FREQ AXIS
LIN G
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After changing the span setting the LAST SPAN softkey activates the previous
setting. With this function a fast change between overview measurement (FULL
SPAN) and detailed measurement (manually set center frequency and span) is
possible.

Note: Only values > 0 Hz are restored, i.e. a transition between time and
frequency domain is not possible.

IEC/IEEE-bus command ——

The FREQ AXIS LIN/LOG softkey switches between linear and logarithmic
scaling of the frequency axis Switchover is only possible if the stop/start
frequency ratio is >10.

|IEC/IEEE-bus command SWE:SPAC LIN
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Level Display Setting and RF Input Configuration — AMPT Key

The AMPT key is used to set the reference level, the maximum level and the display range of the active
window as well as the input impedance and the input attenuation of the RF input.

The AMPT key opens a menu for setting the reference level and the input attenuation of the active
window. The data entry for the reference level (REF LEVEL softkey) is opened automatically.

Further settings regarding level display and attenuation can be made in this menu.

> RANGE
> LINEAR %
elEm RANGE
REF LEVEL LINEAR dB
:D ‘ B LEVEL‘ ‘ POSITION‘ e
dBmV
RANGE REF LEVEL
LOG 100 dB OFFSET
dBuv
RANGE
LOG MANUAL MIXER
dBpA LOW NOISE
RANGE || GRID
LINEAR § ABS REL dBpW
‘ UNIT ;}»
‘ ‘ VOLT
RF ATTEN
MANUAL
AMPERE
RF ATTEN ‘ ‘ ‘
AUTO
WATT
RE INPUT
MIXER ;—I 50Q 750
REF LEVEL The REF LEVEL softkey allows the reference level to be input in the currently
active unit (dBm, dBuV, etc).
IEC/IEEE-bus command: DISP:WIND:TRAC:Y:RLEV —-60dBm
RANGE The RANGE LOG 100 dB softkey sets the level display range to 100 dB.
LOG 100 .dB
IEC/IEEE-bus command: DISP:WIND:TRAC:Y:SPAC LOG

DISP:WIND:TRAC:Y 100DB
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RANGE LOG
MANUAL

RANGE
LINEARQ%

RANGE
LINEARdB

UNIT 4| — P
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The RANGE LOG MANUAL softkey activates the manual entry of the level
display range. Display ranges from 10 to 200 dB are allowed in 10 dB steps.
Inputs which are not allowed are rounded to the next valid value.

The default setting is 100 dB.

IEC/IEEE-bus command: DISP:WIND:TRAC:Y:SPAC LOG
DISP:WIND:TRAC:Y 120DB

The RANGE LINEAR softkey selects linear scaling for the level display range
of the analyzer. In addition, it opens a submenu for selecting % or dB for the
scaling.

When linear scaling is selected, the % scaling is first activated (see also
RANGE LINEAR dB softkey).

|IEC/IEEE-bus command: DISP:WIND:TRAC:Y:SPAC LIN

The RANGE LINEAR % softkey selects linear scaling in % for the level
display range, i.e. the horizontal lines are labelled in %. The grid is divided in
decadic steps. Markers are displayed in the selected unit; delta markers are
displayed in % referenced to the voltage value at the position of marker 1.

IEC/IEEE-bus command: DISP:WIND:TRAC:Y:SPAC LIN

The RANGE LINEAR dB softkey selects linear scaling in dB for the level
display range, i.e. the horizontal lines are labelled in dB.

Markers are displayed in the selected unit; delta markers are displayed in dB
referenced to the power value at the position of marker 1.

IEC/IEEE-bus command: DISP:WIND:TRAC:Y:SPAC LDB

The UNIT softkey opens a sub menu allowing to select the

dBm . .
unit for the level axis.
dBmv The default setting is dBm.
dBpv In general, the spectrum analyzer measures the signal
voltage at the RF input. The level display is calibrated in rms
aBun values of an unmodulated sinewave signal. In the default

state, the level is displayed at a power of 1 mW (= dBm). Via

the known input resistance of 50 Q or 75Q , conversion to

dBpW other units is possible. The units dBm, dBmV, dBuV, dBuA,

dBpW, V, A and W are directly convertible.

IEC/IEEE-bus command: CALC:UNIT:POW DBM
VOLT
AMPERE
WATT
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RF INPUT
AC DC

RF ATTEN
MANUA

RF ATTEN
AUTO

MIXER
LEVELp§

MIXER LVL
AUTO

MIXER LVL
MANU.
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The RF INPUT AC/DC softkey toggles the RF input of the analyzer between
AC and DC coupling.

Note: The softkey is only available for models 3, 8 and 26.

IEC/IEEE-bus command: INP:COUP AC

The RF ATTEN MANUAL softkey allows the attenuation to be entered
irrespective of the reference level.

The attenuation can be set in 10 dB steps between 0 and 70 dB (in 5 dB
steps between 0 and 75 dB if option -B25, Electronic Attenuator, is fitted).
The attenuation can be set in 5 dB steps between 0 and 75 dB. Other entries
will be rounded to the next lower integer value.

If the defined reference level cannot be set for the given RF attenuation, the
reference level will be adjusted accordingly and the warning "Limit reached"
will be output.

Note: The 0 dB value can be entered only via the numeric keypad in
order to protect the input mixer against overload.

IEC/IEEE-bus command: INP:ATT 40 DB

The RF ATTEN AUTO softkey sets the RF attenuation automatically as a
function of the selected reference level.

This ensures that the optimum RF attenuation desired by the user is always
used.

RF ATTEN AUTO is the default setting.

IEC/IEEE-bus command: INP:ATT:AUTO ON

The MIXER LEVEL softkey opens a submenu for defining the maximum
mixer level attainable for the selected reference level.

The MIXER LVL AUTO softkey activates the automatic calculation of the
mixer level dependent on the selected reference level and the selected RF
attenuation.

IEC/IEEE-bus command: INP:MIX:AUTO ON

The MIXER LVL MANUAL softkey allows the maximum mixer level attainable
at the reference level to be entered.

The available range is 0 to -100 dBm in 10 dB steps.

IEC/IEEE-bus command: INP:MIX -25DBM
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AMPT — NEXT menu:

REF LEVEL
POSITIO

REF LEVEL
OFFSET,

GRID

RF INPUT
50Q2 75
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The REF LEVEL POSITION softkey allows the reference level position to be
entered.

The setting range is from -200 to +200%, 0% corresponding to the lower and
100% to the upper limit of the diagram.
IEC/IEEE-bus command: DISP:WIND:TRAC:RPOS 100PCT

The REF LEVEL OFFSET softkey allows the arithmetic level offset to be
entered. This offset is added to the measured level irrespective of the
selected unit. The scaling of the Y axis is changed accordingly.

The setting range is £200 dB in 0.1 dB steps.

IEC/IEEE-bus command: DISP:WIND:TRAC:RLEV:OFFS -10dB
The GRID ABS/REL softkey switches between absolute and relative scaling
of the level axis.

GRID ABS is the default setting.

ABS The labelling of the level lines refers to the absolute value of the
reference level.

REL  The upper line of the grid is always at 0 dB.
The scaling is in dB whereas the reference level is always
in the set unit (dBm, dBpV,..).

For setting RANGE LINEAR (linear scaling, labelling of axes in %) the softkey
is not displayed since the unit % itself implies a relative scale.

IEC/IEEE-bus command: DISP:WIND:TRAC:Y:MODE ABS

The RF INPUT 50 Q / 75 Q softkey switches the input impedance of the
instrument between 50 Q (= default setting) and 75 Q.

The setting 75 Q should be used if the input impedance (50 Q) is transformed
to 75 Q using the corresponding adapter unit of type RAZ (= 25 Q in series to
the input impedance of the analyzer). The correction value used for the
adaption is 1.76 dB = 10 log ( 752/ 50Q).

All levels specified in this operating manual refer to the default setting of the
instrument (50 Q).

IEC/IEEE-bus command: INP:IMP 500HM
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Electronic Attenuator

Besides the mechanical attenuator at the RF input, the R&S FSMR also offers an electronic attenuation
setting (option ELECTRONIC ATTENUATOR FSU-B25). The attenuation range is 0 to 30 dB, with the
default attenuation being preset by the mechanical attenuator.

EL ATTEN
MANU.

EL ATTEN
AUTO

EL ATTEN
OFF

1166.3363.12

The EL ATTEN MANUAL softkey switches the electronic attenuator on and
allows the attenuation of the electronic attenuator to be set.

The attenuation can be varied in 5 dB steps from 0 to 30 dB. Other entries
are rounded to the next lower integer value.

If the defined reference level cannot be set for the given RF attenuation, the
reference level will be adjusted accordingly and the warning "Limit reached"
will be output.

|IEC/IEEE-bus command: INP:EATT:AUTO OFF
INP:EATT 10 DB

This function is only available with option ELECTRONIC ATTENUATOR
-B25.

The EL ATTEN AUTO softkey switches the electronic attenuator on and
automatically sets its attenuation to 0 dB.

The allowed setting range of the reference level ranges from the current
reference level on switching on the electronic attenuator to over 30 dB. If a
reference level is set outside the allowed 30-dB range, setting is performed
by means of the mechanical attenuator. From this new reference level to over
30 dB the setting is again performed with the electronic attenuator.
IEC/IEEE-bus command: INP:EATT:AUTO ON

This function is only available with option ELECTRONIC ATTENUATOR -B25.

The EL ATTEN OFF softkey switches the electronic attenuator off.

IEC/IEEE-bus command: INP:EATT:STAT OFF

This function is only available with option ELECTRONIC ATTENUATOR -B25.
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Setting the Bandwidths and Sweep Time — BWKey

The BW key calls a menu for setting the resolution bandwidth (RBW), video bandwidth (VBW) and
sweep time (SWT) for the frequency sweep. The parameters may be coupled dependent on the span
(stop minus start frequency) or freely set by the user. When working with a split screen display, the
settings always refer to the active window.

The R&S FSMR offers resolution bandwidths from 10 Hz to 20 MHz (R&S FSMR43: 10 Hz to 10 MHz) in
1,2, 3, 5, 10 steps and additionally 50 MHz (not R&S FSMR) as maximum bandwidth.

Resolution bandwidths up to 100 kHz are realized using digital bandpasses with Gaussian
characteristics. As far as the attenuation characteristic is concerned they behave like analog filters but
have a much higher measurement speed than comparable analog filters. This is due to the fact that the
transient response can be compensated as a result of an accurately defined filter behaviour.

Bandwidths above 100 kHz are realized using decoupled 5-circuit LC filters.

As an alternative to the analog filters, FFT filters are available for the bandwidths between 1 Hz and
30 kHz. When working with bandwidths up to 30 kHz, the FFT algorithm offers considerably higher
measurement speeds with all the other settings remaining the same. The reason is that with analog
filters the sweep time required for a particular span is proportional to (Span/RBWz). When using the FFT
algorithm, however, the sweep time is proportional to (Span/RBW).

The video bandwidths are available in 1, 2, 3, 5, 10 steps between 1 Hz and 10 MHZz". They can be set
in accordance with the resolution bandwidth.

The video filters serve for smoothing the displayed trace. Video bandwidths that are small compared to
the resolution bandwidth average out noise peaks and pulsed signals, so that only the signal average is
displayed. If pulsed signals are to be measured, it is recommended to use a video bandwidth that is
large compared to the resolution bandwidth (VBW > 10 x RBW) for the amplitudes of pulses to be
measured correctly.

Note: For analog and digital filters, the R&S FSMR has overload reserves of different magnitude
above the reference level. Due to the LO breakthrough the overload display OVLD responds
with digital filters with RBW < 100 kHz, as soon as the start frequency is selected <6 *
resolution bandwidth, for RBW = 100 kHz, as soon as the start frequency is below 3 MHz.

“) to 30 MHz (for resolution bandwidth > 10MHz, not R&S FSMR43)
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BW menu:

Bw | RES BW MAIN PLL | EE0 7 VBl
MANUAL BANDWIDTH SINE [1/3]
M TRIG VIDEO BW RBW / VBW
P MANUAL PULSE([0.1]
SWEEPT IME VBW MODE RBW / VBW
MANUAL LIN LOG NOISE [10]
RES BW RBW / VBW
AUTO MANUAL
VIDEO BW
AUTO
SWEEPT IME SPAN /RBW
AUTO AUTO [50]
COUPLING SPAN /RBW
RATIO g |— MANUAL
DEFAULT
COUPLING
FILTER
TYPE

> -

The BW key opens a menu for setting the resolution bandwidth, the video bandwidth, the sweep time
and their couplings.

The .. BW AUTO softkeys are used to couple the functions. The coupling ratios are selected by means
of the COUPLING RATIO softkey.

The .. BW MANUAL softkeys allow a parameter to be entered. This parameter is not coupled to the
other parameters.

Note: With the ... BW AUTO softkeys the resolution bandwidth, the video bandwidth and the
sweep time can be entered separately for the frequency domain (span > 0 Hz) and the time
domain (span = 0 Hz).

But with ...BW MANUAL softkeys the selected values apply to both the frequency and time
domain.
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RES BW
MANUA

VIDEO BW
MANUAL
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The RES BW MANUAL softkey activates the manual data entry for the
resolution bandwidth.

The resolution bandwidth can be selected in 1/2/3/5/10 steps in the range
between 10 Hz and 20 MHz (R&S FSMR43: between 10 Hz and 10 MHz).
Additionally a maximum bandwidth of 50 MHz is available. The nominal
resolution bandwidth is the 3 dB bandwidth.

When FFT filters are used, the lower limit of the bandwidth is 1 Hz. FFT filters
may be used with bandwidths up to 30 kHz.

For numeric inputs, the values are always rounded to the nearest possible
bandwidth. For rollkey or UP/DOWN key inputs, the bandwidth is adjusted in
steps either upwards or downwards.

For filter type CHANNEL or RRC the bandwidth is selected from the list of
available channel filters given at the end of this chapter. For data entry, the
cursor keys T and | scroll through this list.

The manual input mode of the resolution bandwidth is indicated by a green
terisk (*) on the display.

IEC/IEEE-bus command: BAND:AUTO OFF;
BAND 1MHz

The VIDEO BW MANUAL softkey activates the manual data entry for the video
bandwidth.

The video bandwidth can be selected in 1/2/3/5/10 steps in the range between
1 Hz and 10 MHz.

For numeric inputs, the values are always rounded to the nearest possible
allowed bandwidth. For rollkey or UP/DOWN key inputs, the bandwidth is
adjusted in steps either downwards or upwards.

The manual input mode of the video bandwidth is indicated by a green terisk (*)
on the display.

IEC/IEEE-bus command: BAND:VID:AUTO OFF;
BAND:VID 10 kHz
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AUTO

VIDEO BW
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The SWEEPTIME MANUAL softkey activates the manual data entry for the
sweep time. At the same time, the coupling of the sweep time is cancelled.
Other couplings (VIDEO BW, RES BW) remain effective.

In the frequency domain (span > 0 Hz) and for resolution bandwidths above 1
kHz, the allowed sweep times for spans > 3.2 kHz range from 2.5 ms through
to 16000 s. With spans below 3.2 kHz, the maximum allowed sweep time is
reduced to 5 s * span/Hz.

If FFT filters are used, the sweep time is fixed by the span and the bandwidth
and therefore cannot be set.

In time domain (span = 0 Hz), the range of sweep times is 1 ps to 16000 s is
selectable in steps of max. 5% of the sweep time. For numeric inputs, rounding
is made to the nearest possible sweep time. For rollkey or UP/DOWN key
inputs, the sweep time is adjusted in steps either downwards or upwards.

The manual input mode of the sweep time is indicated by a green asterisk (*)
on the display. If the selected sweep time is too short for the selected
bandwidth and span, level measurement errors will occur. This happens
because the available settling time for the resolution or video filters is too short.
In this case, the R&S FSMR outputs UNCAL on the display and marks the
indicated sweep time with a red asterisk (*).

IEC/IEEE-bus command: SWE: TIME : AUTO OFF;

SWE:TIME 10s

The RES BW AUTO softkey couples the resolution bandwidth to the selected
span. Changing the span causes automatic adjustment of the resolution
bandwidth.

Automatic coupling of resolution bandwidth to span is always recommended
when a favourable setting of the resolution bandwidth in relation to the selected
span is desired for the measurement under request.

The coupling ratio is set in the COUPLING RATIO submenu.
The RES BW AUTO softkey is only available in the frequency domain (span >
0 Hz). The softkey is blanked in the time domain.

IEC/IEEE-bus command: BAND:AUTO ON

The VIDEO BW AUTO softkey couples the video bandwidth to the resolution
bandwidth. If the resolution bandwidth is changed, the video bandwidth is
automatically adjusted.

The coupling of the video bandwidth is always recommended when the
minimum sweep time is required for a selected resolution bandwidth. Narrower
video bandwidths require longer sweep times due to the longer settling time.
Wider bandwidths reduce the signal/noise ratio.

The coupling ratio is set in the COUPLING RATIO submenu.

The coupling of the video bandwidth to the resolution filter is also permitted for
the time domain display (span = 0).

IEC/IEEE-bus command: BAND:VID:AUTO ON
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SWEEPTIME The SWEEPTIME AUTO softkey couples the sweep time to the span, video
LS bandwidth (VBW) and resolution bandwidth (RBW). The sweep time is
automatically adjusted on any change in span, resolution bandwidth or video

bandwidth.

The softkey is only available in the frequency domain (span >0 Hz). It is
blanked in the time domain.

The R&S FSMR always selects the shortest sweep time possible without
falsifying the signal. The maximum level error compared to using a longer
sweep time is < 0.1 dB. If additional bandwidth and level errors are to be
avoided, the sweep time is to be set to three times the time offered in coupled
mode.

IEC/IEEE-bus command: SWE : TIME : AUTO ON

COUPLING RBW / VBW The COUPLING RATIO softkey opens a sub menu for selection
RATIO g ¥ > |sme 11/3] of the coupling ratios.
h RBW / VBW

PULSE [.1] When the default setting is active, i.e. the COUPLING RATIO

softkey is deactivated (not highlighted), the ratio span/resolution

RBW / VBW bandwidth (SPAN/RBW) is 50 (this corresponds to SPAN / RBW

NOISE [10] AUTO [50]) and the ratio resolution bandwidth/video bandwidth

REW / VBW (RBW/VBW) is 0.33 (this corresponds to RBW / VBW SINE
MANUAL [1/3]).

If the ratio RBW/VBW or SPAN/RBW is different from the
default setting, the COUPLING RATIO softkey is highlighted.

SPAN / RBW| .
AUTO [50] The softkeys RBW/VBW... are selection keys. Only one softkey

can be enabled at any one time. The softkeys are only effective

SPAN / RBW for the VBW AUTO selection in the main menu.
MANUAL

The softkeys SPAN/RBW... are also selection keys. They are
only effective for the RBW AUTO selection in the main menu.

RBW / VBW The RBW/VBW SINE [1/3] softkey sets the following coupling

SINE [1/3] ratio:
video bandwidth = 3 x resolution bandwidth.

This is the default setting for the coupling ratio resolution
bandwidth/video bandwidth.

This is the coupling ratio recommended if sinusoidal signals are
to be measured.

IEC/IEEE-bus command BAND:VID:RAT 3

This setting is only effective for the VBW AUTO selection in the
main menu.
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RBW / VBW
PULSE [.d]

RBW / VBW
NOISE [19]

RBW / VBW
MANU.
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The RBW/VBW PULSE [.1] softkey sets the following coupling
ratio:

video bandwidth = 10 x resolution bandwidth or

video bandwidth = 10 MHz (= max. VBW).

This coupling ratio is recommended whenever the amplitudes of
pulsed signals are to be measured correctly. The IF filter is
exclusively responsible for pulse shaping. No additional
evaluation is performed by the video filter.

IEC/IEEE-bus command BAND:VID:RAT 10

This setting is only effective for the VBW AUTO selection in the
main menu.

The RBW/VBW NOISE [10] softkey sets the following coupling
ratio:
video bandwidth = resolution bandwidth/10

At this coupling ratio, noise and pulsed signals are suppressed
in the video domain. For noise signals, the average value is
displayed.

IEC/IEEE-bus command BAND:VID:RAT 0.1

This setting is only effective for the VBW AUTO selection in the
main menu.

The RBW/VBW MANUAL softkey activates the manual input of
the coupling ratio.

The resolution bandwidth/video bandwidth ratio can be set in the
range 0.001 to 1000.

IEC/IEEE-bus command BAND:VID:RAT 10

This setting is only effective for the VBW AUTO selection in the
main menu.

The SPAN/RBW AUTO [50] softkey sets the following coupling
ratio:
resolution bandwidth = span/50

This coupling ratio is the default setting of the R&S FSMR
IEC/IEEE-bus command BAND:RAT 0.02

This setting is only effective for the RBW AUTO selection in the
main menu.
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MANU.

SPAN /RBW The SPAN/RBW MANUAL softkey activates the manual input of

the coupling ratio.

The span / resolution bandwidth ratio can be set in the range
1 to 10000.

IEC/IEEE-bus command BAND:RAT 0.1

This setting is only effective for the RBW AUTO selection in the
main menu.

The DEFAULT COUPLING softkey sets all coupled functions to the default state

(AUTO). In

addition, the ratio RBW/VBW is set to SINE [1/3] and the ratio

SPAN/RBW to 50 in the COUPLING RATIO submenu (default setting, COUPLING
RATIO softkey not highlighted).

|IEC/IEEE-bus command BAND:AUTO ON

BAND:VID:AUTO ON
SWE:TIME:AUTO ON

The FILTER TYPE softkey opens the selection list for different filter types. In the

range up to

30 kHz digital band filters with Gaussian characteristic and filtering with

FFT algorithm can be selected.

FILTER TYPE

CHANNEL
RRC

NORMAL
FFT

For resolution bandwidths up to 100 kHz digital bandpasses are used.

An FFT is performed. For that purpose, the filtered IF signal is digitized
and then transformed into the spectral domain via FFT. The
transformation range depends on the selected filter bandwidths and
can be set between 4 kHz to 50 kHz. If the span is larger than the
transformation range, several transformations are performed and the
results are appended to each other in the spectral domain.

If the span is smaller than the transformation range, the measurement
results are interpolated when the number of measurement points
provided by the FFT is smaller than the number of display points in x-
direction. A flattop window serves as a window in the time domain so
that high amplitude precision with good selection is achieved.A flat-top
window serves as a window in the time domain so that high amplitude
accuracy as well as good selection are achieved.
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Sweep time Defined by the selected bandwidth and span
(reason: FFT filtering is a block transformation).
It cannot be changed (softkey deactivated).

Detector Sample detector and peak detector are
available. Peak detector is active when AUTO
SELECT is selected.

Video bandwidth Not defined in case of FFT; therefore cannot be
set (softkeys deactivated).

Compared to bandpasses, FFT filters lead to significantly reduced
sweep times. For a span of 50 kHz and a bandwidth of 100 Hz, for
instance, the sweep time is reduced from 5 s to 40 ms. FFT filters are
particularly suitable for stationary signals (sinusoidal signals or signals
that are continuously modulated in time). For burst signals (TDMA) or
pulsed signals, normal filters are preferable.

Note:

As soon as the FFT filters are active (RBW < 30 kHz) the sweep time
display field (SWT) is replaced by the acquisition time (AQT) display
field.

FFT is a block transformation so the result depends on the time relation
between the data set to be transformed and the burst or pulsed signal.
A gated sweep measurement for TDMA signals is therefore not
provided if FFT filters are used.

Additionally, a number of especially steep-edged channel filters are available for
power measurement since firmware version 1.10.

A distinction is made between the following filter types:
CHANNEL general, steep-edged channel filters

RRC filters with root-raised cosine characteristic
(RRC = Root Raised Cosine)

When selecting these filter types, the automatic coupling of the resolution
bandwidth to the span is not available. The filters are selected via the RES BW
softkey.

A list of all available channel filters with their associated applications can be found
at the end of this chapter.

IEC/IEEE-bus command: BAND:TYPE NORM
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List of available channel filters

The channel filters included in the following table are can be activated via the FILTER TYPE softkey and
are then available as resolution filters (softkey RES available for firmware version 1.10 or higher. They

BW).

Note:

For filters of type RRC (Root Raised Cosine), the filter bandwidth indicated describes the sampling rate
of the filter.

For all other filters (CFILter) the filter bandwidth is the 3 dB bandwidth.

Filter Bandwidth Filter Type | Application
100 Hz CFILter
200 Hz CFILter AO
300 Hz CFILter
500 Hz CFILter
1 kHz CFILter
1.5 kHz CFILter
2 kHz CFILter
2.4 kHz CFILter SSB
2.7 kHz CFILter
3 kHz CFILter
3.4 kHz CFILter
4 kHz CFILter DAB, Satellite
4.5 kHz CFILter
5 kHz CFILter
6 kHz CFILter
8.5 kHz CFILter ETS300 113 (12.5 kHz channels)
9 kHz CFILter AM Radio
10 kHz CFILter
12.5 kHz CFILter CDMAone
14 kHz CFILter ETS300 113 (20 kHz channels)
15 kHz CFILter
16 kHz CFILter ETS300 113 (25 kHz channels)
18 kHz, a=0.35 [RRC TETRA
20 kHz CFILter
21 kHz CFILter PDC
24.3 kHz, «=0.35 |RRC IS 136
25 kHz CFILter
30 kHz CFILter CDPD, CDMAone
50 kHz CFILter
100 kHz CFILter
150 kHz CFILter FM Radio
192 kHz CFILter PHS
200 kHz CFILter
300 kHz CFILter
500 kHz CFILter J.83 (8-VSB DVB, USA)
1.0 MHz CFILter CDMAone
1.2288 MHz CFILter CDMAone
1.5 MHz CFILter DAB
2.0 MHz *) CFILter
3.0 MHz *) CFILter
3.84 MHz, «=0.22*) | RRC W-CDMA 3GPP
4.096 MHz, «=0.22*) |RRC W-CDMA NTT DOCoMo
5.0 MHz *) CFlLter

*)This filter is avaible with hardware index > 2 of the IF filter module (see softkey SETUP - SYSTEM INFO - HARDWARE
INFO).
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The MAIN PLL BANDWIDTH softkey defines the bandwidth of the main PLL of
the analyzer synthesizer and thus influences the phase noise of the analyzer.
Three bandwidth settings are possible (High / Medium / Low); if AUTO is
selected, the bandwidth is set automatically (default).

IEC/IEEE-bus command: BAND:PLL AUTO

The VBW MODE LIN/LOG softkey determines the position of the video filter in
the signal path for resolution bandwidths < 100 kHz:

» |If LINear is selected, the video filter will be in front of the logarithmic
amplifier (default).

» If LOGarithmic is selected, the video filter will be behind the logarithmic
amplifier.

The essential difference between the two operating modes relates to the
settling in the case of falling signal edges:

With LINear, the falling signal edge will be "flatter" than with LOGarithmic.

This is due to the conversion from linear power to logarithmic level units: a
reduction of the linear power by 50% reduces the logarithmic signal level by
only 3 dB.

IEC/IEEE-bus-command: BAND:VID:TYPE LIN

4.8-10 E-1



R&S FSMR Analyzer - Sweep

Sweep Settings — SWEEP Key

The SWEEP key serves for configuring the sweep mode.

SWEEP menu

The SWEEP key calls a menu in which the sweep
:D CONTINUOUS mode is defined. In split-screen mode, the entries

SWERE made are valid for the active window only.

SINGLE
SWEEP The CONTINUOUS SWEEP, SINGLE SWEEP
and SGL SWEEP DISP OFF softkeys are mutually
CONTINUE . .
SGL SWEED exclusive selection keys.

SWEEPTIME
MANUAL

SWEEPTIME
AUTO

SWEEP
COUNT

SWEEP
POINTS

SGL SWEEP
DISP OFF

CONTINUOUS
SWEEP,

The CONTINUOUS SWEEP softkey activates the continuous sweep mode,
which means that the sweep takes place continuously according to the trigger
mode set.

When working in the split-screen mode and with different settings in the two
windows, screen A is swept first, followed by screen B. When the softkey is
pressed, the sweep is restarted.

CONTINUOUS SWEERP is the default setting of R&S FSMR.

IEC/IEEE-bus command: INIT:CONT ON
SINGLE The SINGLE SWEEP softkey starts n sweeps after triggering. The number of
Sty sweeps is determined by the SWEEP COUNT softkey.

When working in the split-screen mode, the frequency ranges of the two
windows are swept one after the other.

If a trace is swept using TRACE AVERAGE or MAXHOLD, the value set via
the SWEEP COUNT softkey determines the number of sweeps. If 0 has been
entered, one sweep is performed.

IEC/IEEE-bus command: INIT:CONT OFF
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The CONTINUE SGL SWEEP softkey repeats the number of sweeps set
under SWEEP COUNT, however without first deleting the trace.

This is particularly of interest when using the functions TRACE AVERAGE
and MAXHOLD, if previously recorded measurement results are to be taken
into consideration for averaging / maximum search.

If SGL SWEEP DISP OFF is active, the screen is switched off also during
repeated sweeps.

IEC/IEEE-bus command: INIT:CONM

The SWEEPTIME MANUAL softkey activates the window for entering the
sweep time manually (see also BW menu).

IEC/IEEE-bus command: SWE:TIME 10s

The SWEEPTIME AUTO softkey activates the automatic selection of the
sweep time as a function of the bandwidth of the resolution and video filters
(see also BW menu).

IEC/IEEE-bus command: SWE:TIME:AUTO ON

The SWEEP COUNT softkey activates the window for the entry of the
number of sweeps to be performed by R&S FSMR after a single sweep has
been started. If Trace Average, Max Hold or Min Hold is activated, this also
determines the number of averaging or maximum search procedures.

Example:

[TRACE1: MAX HOLD]

[SWEEP: SWEEP COUNT: {10} ENTER]
[SINGLE SWEER]

R&S FSMR performs the Max Hold function over 10 sweeps.

The permissible range for the sweep count is 0 to 32767. For sweep count =
0 or 1, one sweep is performed. For trace averaging in the continuous-sweep
mode, R&S FSMR performs running averaging over 10 sweeps if sweep
count = 0; if sweep count = 1, no averaging is performed.

The sweep count is valid for all the traces in a diagram.

Note: The number of sweeps set in the TRACE menu is the same as
that in the SWEEP menu.
If SINGLE SWEEP is selected, the measurement stops after the
selected number of sweeps has been performed.

IEC/IEEE-bus command: SWE :COUN 64
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The SWEEP POINTS softkey selects the number of measurement samples
acquired during a sweep.

The following numbers of points per sweep are available: 155, 313, 625
(default), 1251, 2501, 5001, 10001

Note:
The autopeak detector will be disabled while the number of points per sweep
is # 625.

EC/IEEE-bus command: SWE: POIN 625

The SGL SWEEP DISP OFF softkey deactivates the display while a single
sweep is being performed. Once the sweep has been completed, the trace is
shown.

IEC/IEEE-bus command: INIT:DISP OFF; : INIT
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Triggering the Sweep — TRIG Key

The TRIG key opens a menu for selection of the various trigger sources, trigger polarity and external
gate function. The active trigger mode is indicated by highlighting the corresponding softkey.

For video trigger, a trigger threshold can be entered, which is represented in the diagram as a horizontal
line.

To indicate that a trigger mode other than FREE RUN has been set, the enhancement label TRG is
displayed on the screen. If two windows are displayed, TRG appears next to the appropriate window.

TRIGGER menu
j GATE MODE
TRIG FREE RN > LEVEL EDGE
POLARITY
h VIDEO POS  NEG
EXTERN CATE
DELAY
GATE
IF POWER LENGTH
TRIGGER
OFFSET SWEEPTIME
POLARITY
POS NEG
GATED
TRIGGER
GATE PRINT
SETTINGS & SCREEN
i
FREE RUN The FREE RUN softkey activates the free-run sweep mode, i.e. start of a
sweep is not triggered. Once a measurement is completed, another is started
immediately.
FREE RUN is the default setting of R&S FSMR.
IEC/IEEE-bus command: TRIG:SOUR IMM
VIDEO The VIDEO softkey activates triggering through the displayed voltage.

For the video triggering mode, a horizontal trigger line is shown in the diagram.
It may be used to set the trigger threshold between 0% and 100% of the overall
diagram height.

IEC/IEEE-bus command: TRIG:SOUR VID
TRIG:LEV:VID 50 PCT
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The EXTERN softkey activates triggering via a TTL signal at the input
connector EXT TRIGGER/GATE on the rear panel.

IEC/IEEE-bus command: TRIG:SOUR EXT
SWE:EGAT:SOUR EXT

The IF POWER softkey activates triggering of the measurement via signals
which are outside the measurement channel.

For this purpose, the R&S FSMR uses a level detector at the second
intermediate frequency. can be selected in a range between —30 dBm and -10
dBm at the input mixer. The resulting trigger level at the RF input is calculated
via the following formula:

Mixerlevel . + RFAtt —PreampGain < Input Signal < Mixerlevel . + RFAtt —PreampGain

min max

The bandwidth at the intermediate frequency is 10 MHz. The R&S FSMR is
triggered as soon as the trigger threshold is exceeded within a 5 MHz range
around the selected frequency (= start frequency in the frequency sweep).

Thus, the measurement of spurious emissions, e.g. for pulsed carriers, is
possible even when the carrier lies outside the selected frequency span.

IEC/IEEE-bus command: TRIG:SOUR IFP
SWE:EGAT:SOUR IFP

The TRIGGER OFFSET softkey activates the window for entering the time
offset between the trigger signal and the start of the sweep.

Triggering is delayed by the entered time with respect to the trigger signal (time
entered > 0) or is started earlier (time entered < 0). The time may be entered in
multiples of 125 ns in the range -100 s to 100 s (default 0 s).

Note: A negative offset (pretrigger) can be set in the time domain only (SPAN

= 0 Hz) provided GATED TRIGGER is not active in that domain.
The maximum allowed range and the maximum resolution of the

pretrigger is limited by the set sweep time:
max. range = - 499/500 x sweep time
max. resolution = sweep time/500.
Pretriggering is not possible when the rms or the average detector is
activated

As a common input signal is used for both trigger and gate when selecting
EXTERN and IF POWER, changes to the gate delay will affect the trigger delay
(TRIGGER OFFSET) as well.

IEC/IEEE-bus command: TRIG:HOLD 10US

The POLARITY POS/NEG softkey selects the polarity of the trigger source.

The sweep starts after a positive or negative edge of the trigger signal. The
selected setting is highlighted.

The selection is valid for all trigger modes with the exception of FREE RUN; in
the gate mode, it also applies to the gate polarity.

The default setting is POLARITY POS.
IEC/IEEE-bus command: TRIG:SLOP POS
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Analyzer - Triggering the Sweep

By using a gate in sweep mode and stopping the measurement while the gate signal is inactive, the
spectrum for pulsed RF carriers can be displayed without the superposition of frequency components
generated during switching. Similarly, the spectrum can also be examined for an inactive carrier. The
sweep can be controlled by an external gate or by the internal power trigger.
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The gated-sweep mode is activated by the GATED TRIGGER softkey. The setting of the mode takes
place in the GATE SETTINGS submenu.

GATED
TRIGGER

"

1166.3363.12

The GATED TRIGGER softkey switches the sweep mode with gate on and
off.

When gate is switched on, a gate signal applied to the rear panel connector
EXT TRIGGER/GATE or the internal IF power detector controls the sweep of
the analyzer. This selection is made via the EXTERN and IF POWER
softkeys for trigger and gate.

The length of the gate signal defines when the sweep is to be interrupted.
Here a differentiation is made between edge-triggered and level-triggered
modes: in case of edge triggering the gate length can be set via the GATE
LENGTH softkey, while in case of level triggering the gate length depends on
the length of the gate signal.

Gate Mode LEVEL Gate Mode EDGE

RF — 1 N
Ext. Gate _ \—

Meas. active

Delay Delay Length

Fig.4.10-3 Timing diagram for GATE, GATE DELAY and GATE LENGTH

This softkey requires the EXTERN or IF POWER trigger mode. If a different
mode is active, IF POWER is automatically selected.

Gated-sweep operation is also possible in the time domain. This enables -
e.g. in burst signals - level variations of individual slots to be displayed versus
time.

To indicate that a gate is used for the sweep, the enhancement label GAT is
displayed on the screen. This label appears to the right of the window for
which the gate is configured.

IEC/IEEE-bus command: SWE:EGAT ON
SWE:EGAT:SOUR IFP
or:

SWE:EGAT:SOUR EXT
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The GATE SETTINGS softkey calls a submenu for making all
the settings required for gated-sweep operation.

At the same time, a transition is made to the time domain
(span = 0) and the time parameters GATE DELAY and GATE
LENGTH are represented as vertical lines. This allows the
required gate time parameters to be set easily.

For highly accurate setting of gate delay and gate length, the
X axis can be altered using the SWEEPTIME softkey in a
way that the signal range concerned (e.g. one full burst) is
displayed.

Then the sampling time and duration can be set by GATE
DELAY and GATE LENGTH in a way that the desired portion
of the signal is shown.

When quitting the submenu, the program will return to the
frequency domain provided it was active before. The original
span is restored so the desired measurement can now be
performed with the accurately set gate.

IEC/IEEE-bus command: -—

The GATE MODE LEVEL/EDGE softkey selects the trigger
mode. Gated sweep is possible in the level-triggered as well
as in the edge-triggered mode.

If level triggering is selected, the GATE LENGTH softkey
becomes inactive and cannot be operated.

IEC/IEEE-bus command: SWE:EGAT:TYPE EDGE
The POLARITY POS/NEG softkey controls the polarity of the
EXT TRIGGER/GATE control line.

In case of level triggering the sweep is stopped by
POLARITY POS and a logic ‘0" signal; the signal "1" will
restart the sweep after the GATE DELAY time has elapsed.

In case of edge triggering the sweep is continued on a ‘0" to
1" transition for the duration of GATE LENGTH after a delay
(GATE DELAY) has elapsed.

Changing the polarity automatically implies a transition of the
trigger-edge polarity (POLARITY softkey in the higher menu).

IEC/IEEE-bus command: SWE:EGAT:POL POS
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Measurement example:

The GATE DELAY softkey activates the window for setting
the delay time between the gate signal and the continuation
of the sweep.

This may be useful for taking into account a delay between
the gate signal and the stabilization of an RF carrier for
example.

As gate delay, values between 125 ns and 100 s may be set.
The position of the delay on the time axis in relation to the
sweep is indicated by the line labelled GD.

As there is a common input signal for trigger and gate if
EXTERN or IF POWER is selected, changes to the gate
delay will affect the trigger delay (TRIGGER OFFSET) as
well.

IEC/IEEE-bus command: SWE:EGAT:HOLD 1US

The GATE LENGTH softkey activates the window for setting
the sweep duration of R&S FSMR in the edge-triggered
mode.

Values between 125 ns and 100 s may be set for the gate
length. The length of the gate in relation to the sweep is
indicated by the line labelled GL.

This softkey is only available if GATE MODE EDGE (edge
triggering) has been selected.

IEC/IEEE-bus command: SWE:EGAT:LENG 100US

The SWEEP TIME softkey enables the user to change the
time axis to obtain a higher resolution for positioning gate
delay and gate length.

When this is to be done, the sweep time temporarily changes;
the original value is restored when the menu is quit.

IEC/IEEE-bus command: -

The PRINT SCREEN softkey allows the gate settings to be
output on a printer.

IEC/IEEE-bus command: -—

The modulation spectrum of a GSM or PCS1900 signal is to be measured using the gated-sweep
function. The signal is generated by a Signal Generator SMEO3 whose RF output is directly connected

to the RF input of R&S FSMR.

The modulation spectrum of a GSM 900 signal is to be measured using the gated-sweep function. The signal
is generated by a Signal Generator SMEO3 whose RF output is directly connected to the RF input of R&S

FSMR.

Settings on SMEO03:

FREQ: 802 MHz
Level: 0 dBm: Return
Digital Mod: Select: GMSK: Select
Source: Select: PRBS: Select: Return

Level Attenuation: Select: 60 dB: Return

The SMEOS3 supplies a GMSK-modulated TDMA signal (GSM).

1166.3363.12
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Settings on R&S FSMR:

Conventions: [KEY] Menu called by this key. All information between the brackets refers to
this menu.
{Number} Numeric value to be entered for the parameter on hand.
SOFTKEY Softkey to be used for making a selection or entering a value.

[PRESET]

[FREQ: CENTER {802} MHz]

[SPAN {3.6} MHz]

[AMPT: REF LEVEL {0} dBm: RF ATTEN MANUAL: {10} dB]
[BW: RES BW MANUAL: {30} kHz]

[TRACE : TRACE 1 DETECTOR: RMS]

[SWEEP: SWEEPTIME MANUAL: {50} ms]

[TRIG: EXTERN

GATED TRIGGER;

GATE SETTINGS: GATE MODE EDGE; POLARITY POS
SWEEPTIME MANUAL {1} ms: GATE DELAY {300} ps:
GATE LENGTH: {250} ps]

The following figure shows the screen display for setting gate parameters. The vertical lines for gate
delay (GD) and gate length (GL) can be adjusted to the burst signal by entering numeric values or by
means of the rollkey.

® A
Ref @ dBm Attt 20 dE ST 1 as LEVEL EDGE
|

POLARITY
4 POS HEG
24 GATE
DELAY
30 —_—
GATE
| @ LEHGTH

F-5@

gk zoon
R-AXIS

-0

F-50

-0
&L

-1@@

Center 802 MHz 108 pss
SPECTRUH | SCREEH B |

Fig.4.10-4 Setting GATE DELAY and GATE LENGTH in time domain by means of lines GD and GL

On quitting the GATE SETTINGS menu, R&S FSMR returns to the previous screen.
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Menu TRIG - NEXT

DELAY COMP The DELAY COMP ON/OFF softkey enables the filter group delay

ONp OFF compensation for the external trigger. If a bursted signal is analyzed in zero

B span and the delay compensation is on, a change of the RBW will not
change the rising slope of the signal.

Default is OFF.

IEC/IEEE-bus command: TRI G HOLD: ADJ: AUTO ON| OFF
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Selection and Setting of Traces — TRACE Key

The traces are selected using the SELECT TRACE softkey in the menu of the TRACE key.

The traces can individually be activated for a measurement or frozen after completion of a
measurement. Traces that are not activated are blanked.

The display mode can be selected for each trace. Traces can be overwritten in each measurement
(CLEAR/WRITE mode), averaged over several measurements (AVERAGE mode), or a maximum or
minimum value can be determined from several measurements and displayed (MAX HOLD or MIN HOLD).
Individual detectors can be selected for the various traces. The autopeak detector displays maximum
and minimum values connected by a vertical line. The max peak detector and min peak detector display
the maximum and minimum value of the level within a pixel. The sample detector displays the
instantaneous value of the level at a pixel. The rms detector displays the power (rms value) of the
measured values within a pixel, the average detector the average value.

Selection of Trace Function

The trace functions are subdivided as follows:
e Display mode of trace (CLEAR/WRITE, VIEW and BLANK)
e Evaluation of the trace as a whole (AVERAGE, MAX HOLD and MIN HOLD)

e Evaluation of individual pixels of a trace (AUTOPEAK, MAX PEAK, MIN PEAK, SAMPLE, RMS,
AVERAGE and QUASIPEAK)

TRACE menu
> AUTO
SELECT
:j>> SELECT MIN HOLD DETECTOR
TRALT, AUTO PEAK
T1-T2->T1
CLEAR/ HOLD CONT
WRITE ON  OFF DETECTOR
T1-T3->T1 MAX PEAK
MAX HOLD DETECTOR
MIN PEAK
AVERAGE DETECTOR
TRACE SAMPLE
AVG MODE POSITION
VIEW e DETECTOR
RMS
BLANK DETECTOR
AVERAGE
SWEEP ASCII FILE
COUNT EXPORT DETECTOR
QPK
DETECTOR |_| DECIM SEP
’
TRACE COPY {}
MATH & TRACE
= & TRACE MATH
OFF
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The TRACE key opens a menu offering the setting options for the selected trace.

Traces can be displayed, blanked and copied. Traces can also be corrected with the aid of
mathematical functions.

The measurement detector for the individual display modes can be selected directly by the user or set
automatically by R&S FSMR.

The default setting is trace 1 in the overwrite mode (CLEAR / WRITE), the other traces 2 and 3 are
switched off (BLANK).

The CLEAR/WRITE, MAX HOLD, MIN HOLD, AVERAGE, VIEW and BLANK softkeys are mutually
exclusive selection keys.

SELECT The SELECT TRACE softkey activates the entry for the active trace (1, 2, 3).
TRACE

IEC/IEEE-bus command -- (selected via numeric suffix of : TRACe)

CLEAR/ The CLEAR/WRITE softkey activates the overwrite mode for the collected
0L measured values, ie the trace is overwritten by each sweep.

In the CLEAR/WRITE display mode all the available detectors can be
selected. In the default mode the autopeak detector (setting AUTO) is
selected.

Each time the CLEAR/WRITE softkey is actuated, R&S FSMR clears the
selected trace memory and starts the measurement anew.

IEC/IEEE-bus command DISP:WIND:TRAC:MODE WRIT

MAX HOLD The MAX HOLD softkey activates the max peak detector.
R&S FSMR saves the sweep result in the trace memory only if the new value
is greater than the previous one.

The detector is automatically set to MAX PEAK. The maximum value of a
signal can thus be determined over several sweeps.

This is especially useful with modulated or impulsive signals. The signal
spectrum is filled up upon each sweep until all signal components are
detected in a kind of envelope.

Pressing the MAX HOLD softkey again clears the trace memory and restarts
the max hold mode.

|IEC/IEEE-bus command DISP:WIND:TRAC:MODE MAXH
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AVERAGE The AVERAGE softkey activates the trace averaging function. The average is
formed over several sweeps. Averaging can be performed with any of the
detectors available. If the detector is automatically selected by R&S FSMR,
the sample detector is used.

Depending on the setting of AVG MODE LOG / LIN, the logarithmic level
values or the measured power/voltage values are averaged.

Averaging is restarted every time the AVERAGE softkey is pressed. The
trace memory is always cleared.

|IEC/IEEE-bus command DISP:WIND:TRAC:MODE AVER

Description of averaging

Averaging is carried out over the pixels derived from the measurement samples. Several measured
values may be combined in a pixel. This means that with linear level display the average is formed over
linear amplitude values and with logarithmic level display over levels. For this reason the trace must be
measured again when changing between LIN and LOG display mode. The settings CONT/SINGLE
SWEEP and running averaging apply to the average display analogously.

There are two methods for calculating the average. For a sweep count = 0 , a running average is
calculated according to the following formula:

9* TRACE + meas. value
10

Due to the weighting between the new measured value and the trace average, past values have
practically no influence on the displayed trace after about ten sweeps. With this setting, signal noise is
effectively reduced without need for restarting the averaging process after a change of the signal.

TRACE =

If the sweep count is >1, averaging takes place over the selected number of sweeps. In this case the
displayed trace is determined during averaging according to the following formula:

i=1

1 n-1
Trace, = —{z (T,) + meas. Valuen}
n

where n is the number of the current sweep (n =2 ... SWEEP COUNT). No averaging is carried out for
the first sweep but the measured value is stored in the trace memory. With increasing n, the displayed
trace is increasingly smoothed since there are more single sweeps for averaging.

After the selected number of sweeps the average trace is saved in the trace memory. Until this number
of sweeps is reached, a preliminary average is displayed.

After completion of averaging, ie when the averaging length defined by SWEEP COUNT is attained, a
running averaging is continued with CONTINUOUS SWEEP according to the following formula:

T (N=1)- Traceold + meas.value Where Trace  =new trace
race = N Traceg|q = old trace
N = SWEEP COUNT

The display "Sweep N of N" does not change any more until a new start is triggered.
In the SINGLE SWEEP mode, the number of sweeps is triggered with SWEEP START. The sweeps are

stopped when the selected number of sweeps is attained. The number of the current sweep and the
total number of sweeps are shown on the display: "Sweep 3 of 200".
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The VIEW softkey freezes the current contents of the trace memory and
displays it.

If a trace is frozen by VIEW, the instrument settings can be changed without
the displayed trace being modified (exception: level display range and
reference level, see below). The fact that the trace and the current instrument
setting do not agree any more is indicated by an enhancement label "*" at the
right edge of the grid.

If in the VIEW display mode the level display range (RANGE) or the reference
level (REF LEVEL) are changed, R&S FSMR automatically adapts the
measured data to the changed display range. This allows an amplitude zoom
to be made after the measurement in order to show details of the trace.

IEC/IEEE-bus command DISP:WIND:TRAC:MODE VIEW

The BLANK softkey activates the blanking of the trace on the screen.

IEC/IEEE-bus command DISP:WIND:TRAC OFF

The SWEEP COUNT softkey activates the entry of the number of sweeps
used for averaging. The allowed range of values is 0 to 30000 and the
following should be observed:

e Sweep Count = 0 means running averaging
e Sweep Count = 1 means no averaging being carried out

e Sweep Count > 1 means averaging over the selected number of sweeps;
in the continuous sweep mode averaging is performed until the set
number of sweeps is attained and is then continued as running averaging.

The default setting is running averaging (Sweep Count = 0). The number of
sweeps used for averaging is the same for all active traces in the selected
diagram.

Note: The setting of the sweep count in the trace menu is equivalent to
the setting in the sweep menu.

IEC/IEEE-bus command SWE:COUN 64

See following Section "Selection of Detector"

See following Section "Mathematical Functions for Traces"
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The MIN HOLD softkey activates the min peak detector. R&S FSMR saves
for each sweep the smallest of the previously stored/currently measured
values in the trace memory. The detector is automatically set to MIN PEAK.
In this way, the minimum value of a signal can be determined over several
sweeps.

This function is useful eg for making an unmodulated carrier in a composite
signal visible. Noise, interference signals or modulated signals are
suppressed by the min hold function whereas a CW signal is recognized by
its constant level.

Pressing the MIN HOLD softkey again clears the trace memory and restarts
the min hold function.

IEC/IEEE-bus command DISP:WIND:TRAC:MODE MINH

The HOLD CONT softkey defines whether the traces in min hold and max
hold mode are reset after some specific parameter changes.

OFF  The traces are reset after some definite parameter changes (default)
ON This mechanism is switched off.

In general, parameter changes require a restart of the measurement before
results are evaluated (e. g. with markers). For those changes that are known
to require a new measurement (e. g. modification of the span), the trace is
automatically reset.

This mechanism can be switched off for those exceptional cases where the
described behavior is unwelcome.

IEC/IEEE-bus command
: DI SPI ay[ : W NDow<1| 2>] : TRACe<1. . 4>: MODE: HCON ON| OFF

The AVG MODE LOG/LIN softkey selects logarithmic or linear averaging for
the logarithmic level display mode.

At the same time the difference calculation is switched between linear and
logarithmic in submenu TRACE MATH.

|IEC/IEEE-bus command CALC:MATH:AVER:MODE LIN

With logarithmic averaging, the dB values of the display voltage are averaged
or substracted from each other with trace mathematical functions. With linear
averaging the level values in dB are converted into linear voltages or powers
prior to averaging. Voltage or power values are averaged or offset against
each other and reconverted into level values.

For stationary signals the two methods yield the same result.

Logarithmic averaging bzw. Verrechnung is recommended if sinewave
signals are to be clearly visible against noise since with this type of averaging
noise suppression is improved while the sinewave signals remain unchanged.

For noise or pseudo-noise signals the positive peak amplitudes are
decreased in logarithmic averaging due the characteristic involved and the
negative peak values are increased relative to the average value. If the
distorted amplitude distribution is averaged, a value is obtained that is smaller
than the actual average value. The difference is -2.5 dB.
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Amplitude

Amplitude distribution
(without averaging)

Amplitude distribution
(after averaging)

Probability distribution

This low average value is usually corrected in noise power measurements by
a 2.5 dB factor. Therefore the R&S FSMR offers the selection of linear
averaging. The trace data are delogarithmized prior to averaging, then
averaged and logarithmized again for display on the screen. The average
value is always correctly displayed irrespective of the signal characteristic.

The ASCII FILE EXPORT softkey stores the active trace in ASCII format on a
floppy disk.

IEC/IEEE command FORM ASC;
MMEM: STOR:TRAC 1, 'TRACE.DAT'

The file consists of the header containing important scaling parameters and a
data section containing the trace data.

The data of the file header consist of three columns, each separated by a
semicolon:

parameter name; numeric value; basic unit

The data section starts with the keyword " Trace <n> " (<n> = number of
stored trace), followed by the measured data in one or several columns
(depending on measurement) which are also separated by a semicolon.

This format can be read in from spreadsheet calculation programs, eg MS-
Excel. It is necessary to define ;' as a separator.

Note: Different language versions of evaluation programs may require a
different handling of the decimal point. It is therefore possible to
select between separators "' (decimal point) and '’ (comma) using
softkey DECIM SEP.
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Example:

File contents

Description

Type;R&S FSMR3;
Version;1.00;
Date;01.Jul 1999;
Mode;Spectrum;
Center Freq;55000;Hz
Freq Offset;0;Hz
Span;90000;Hz

x-Axis;LIN;

Start;10000;Hz
Stop;100000;Hz

Ref.Level;-30;dBm
Level Offset;0;dB
Ref Position;75;%

y-Axis;LOG;
Level Range;100;dB

RF Att;20;dB
RBW;100000;Hz
VBW;30000;Hz
SWT;0.005;s

Trace Mode;AVERAGE;

Detector;SAMPLE;

Sweep Count;20;

Trace 1:;;
x-Unit;Hz;

y-Unit;dBm;

Values; 625;

10000;-10.3;-15.7
10180;-11.5;-16.9
10360;-12.0;-17.4

fangeany

Instrument model
Firmware version
Date of data set storage
Instrument mode
Center frequency
Frequency offset

Frequency range (0 Hz with zero span and statistics
measurements)

Scaling of x axis linear (LIN) or logarithmic (LOG)

Start/stop of the display range.

Unit:

Hz for span > 0, s for span = 0,
dBm/dB for statistics measurements

Reference level
Level offset

Position of reference level referred to diagram limits
(0% = lower edge)

Scaling of y axis linear (LIN) or logarithmic (LOG)

Display range in in y direction. Unit: dB with x axis LOG,
% with x axis LIN

Input attenuation
Resolution bandwidth
Video bandwidth
Sweep time

Display mode of trace:
CLR/WRITE,AVERAGE,MAXHOLD,MINHOLD

Detector set:
AUTOPEAK,MAXPEAK,MINPEAK,AVERAGE,
RMS,SAMPLE,QUASIPEAK

Number of sweeps set

Selected trace

Unit of x values:
Hz with span > 0; s with span = 0;
dBm/dB with statistics measurements

Unit of y values:
dB*/V/A/W depending on the selected unit with y axis
LOG or % with y axis LIN

Number of test points
Measured values:
<x value>, <y1>, <y2>

<y2> being available only with detector AUTOPEAK and
containing in this case the smallest of the two measured
values for a test point.

E-1



Traces - Analyzer

R&S FSMR

DECIM SEP
[

I

COPY
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The DECIM SEP softkey selects the decimal separator between "' (decimal
point) and ',' (comma) with floating-point numerals for the function ASCII FILE
EXPORT.

With the selection of the decimal separator different language versions of
evaluation programs (eg MS-Excel) can be supported.

IEC/IEEE-bus command FORM:DEXP:DSEP POIN

The COPY TRACE softkey copies the screen contents of the current trace into
another trace memory. The desired memory is selected by entering the number
1,2o0r 3.

Upon copying, the contents of the selected memory is overwritten and the new
contents displayed in view mode.

IEC/IEEE-bus command TRAC:COPY TRACE1, TRACE2
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Selection of Detector

The detectors of the R&S FSMR are implemented as pure digital devices. The detectors available are
the peak detectors which determine the maximum and/or the minimum value from a number of
samples, the rms detector which measures the power within a pixel, the average, the quasipeak and the
sample detector. The sample detector routes through the sampled data without any modification or
performs a data reduction by suppressing measured values that cannot be displayed.

The peak detectors compare the current level value with the maximum or minimum level from the
previously sampled data. When the number of samples defined by the instrument setting is reached, the
samples are combined in displayable pixels. Each of the 625 pixels of the display thus represents 1/625
of the sweep range and contains all single measurements (frequency samples) in this subrange in
compressed form. For each trace display mode an optimized detector is selected automatically. Since
peak detectors and sample detector are connected in parallel, a single sweep is sufficient for collecting
all detector values for 3 traces.

Peak detectors Peak detectors are implemented by digital comparators. They

(MAX PEAK and MIN PEAK) determine the largest of all positive (max peak) or the smallest of
all negative (min peak) peak values of the levels measured at the
individual frequencies which are displayed in one of the 625
pixels. This procedure is repeated for each pixel so that for wide
frequency spans and despite the limited resolution of the display a
large number of measurements can be taken into consideration
for the display of the spectrum.

Autopeak detector The AUTOPEAK detector combines the two peak detectors. The
max peak detector and the min peak detector simultaneously
determine the maximum and the minimum level within a displayed
testpoint and display it as a single measured value. The maximum
and minimum levels within a frequency point are connected by a
vertical line.

Sample detector The SAMPLE detector routes through the sampled data without
any further evaluation and either displays them directly or, for
reasons of speed in case of short sweep times, first writes them
into a memory and processes them subsequently.

There is no data reduction, ie no summing up of measured values
of neighbouring frequencies or time samples. If during a
frequency sweep more measured values are obtained than can
be displayed, measured values will be lost. This means that
discrete signals might be lost.

The sample detector therefore can only be recommended for a
span-to-resolution bandwidth ratio of up to approx. 250 in order to
ensure that no signal will be suppressed (example: span 1 MHz, -
> min. bandwidth 5 kHz).
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RMS detector

Average detector

Quasipeak detector

The RMS detector forms the rms value of the measured values
within a pixel.

To this effect, R&S FSMR uses the linear voltage after envelope
detection. The sampled linear values are squared, summed and
the sum is divided by the number of samples (= root mean
square). For logarithmic display the logarithm is formed from the
square sum. For linear display the root mean square value is
displayed. Each pixel thus corresponds to the power of the
measured values summed up in the pixel.

The rms detector supplies the power of the signal irrespective of
the waveform (CW carrier, modulated carrier, white noise or
impulsive signal). Correction factors as needed for other detectors
for measuring the power of the different signal classes are not
required.

The average detector forms the average value of the measured
values within a pixel.

To this effect, R&S FSMR uses the linear voltage after envelope
detection. The sampled linear values are summed up and the
sum is divided by the number of samples (= linear average value).
For logarithmic display the logarithm is formed from the average
value. For linear display the average value is displayed. Each
pixel thus corresponds to the average of the measured values
summed up in the pixel.

The average detector supplies the average value of the signal
irrespective of the waveform (CW carrier, modulated carrier, white
noise or impulsive signal).

The quasipeak detector similates the behaviour of an analog
voltmeter by evaluating the measured values in a pixel.

The quasipeak detector is especially designed for the
requirements of EMC measurements and is used for evaluating
pulse-shaped spurious.

Note: During a frequency sweep, R&S FSMR increments the 1st local oscillator in steps that are
smaller than approximately 1/10 of the bandwidth. This is to ensure that the signal level is
correctly measured. For narrow bandwidths and wide frequency spans a very large number
of measured values is thus obtained. The number of frequency steps, however, always is a
multiple of 625 (= number of pixels that can be displayed). With the sample detector
selected, only every n" value is displayed. The value of n depends on the number of

measured values,
measurement rate.

1166.3363.12

ie on the frequency span, the resolution bandwidth and the
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AUTO
SELECT

DETECTOR
AUTOPEAK

DETECTOR
MAX PEAK

DETECTOR
MIN PEAK

DETECTOR
SAMPLE

DETECTOR

RMS

DETECTOR
AVERAGE

DETECTOR
QPK

iy

AUTO
SELEC

DETECTOR
AUTO PEAK

The DETECTOR softkey opens a submenu for selecting the
detector for the selected trace. The softkey is highlighted if
the detector is not selected with AUTO SELECT.

The detector can be selected independently for each trace.
The AUTO SELECT mode selects the optimum detector for
each display mode of the trace (Clear/Write, Max Hold or Min
Hold).

The softkeys for the detectors are mutually exclusive
selection keys.

The AUTO SELECT softkey (= default setting) selects the
optimum detector for the set display mode of the trace
(Clear/Write, Max Hold and Min Hold) and the selected filter
mode (bandpass/FFT).

Trace display Detector (bandpass) Detector (FFT)

Clear/Write Auto Peak Max Peak
Average Sample Sample

Max Hold Max Peak Max Peak
Min Hold Min Peak Max Peak

The detector activated for the specific trace is identified in
the respective trace display field as follows:

Detector

Auto Peak AP

Max Peak PK

Min Peak Ml

Average AV

RMS RM

Sample SA

Quasipeak QP

IEC/IEEE-bus command DET:AUTO ON

The DETECTOR AUTOPEAK softkey activates the autopeak
detector.

IEC/IEEE-bus command DET APE
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DETECTOR
MAX PE

DETECTOR
MIN PE

DETECTOR
SAMPL.

DETECTOR
RMS

The DETECTOR MAX PEAK softkey activates the max peak
detector. It is recommended for measurement of impulsive
signals.

IEC/IEEE-bus command DET POS

The DETECTOR MIN PEAK softkey activates the min peak
detector. Weak sinewave signals become clearly visible in
noise using this detector. In case of a composite signal made
up of sinewave and impulsive signals, the impulsive signals
are suppressed.

IEC/IEEE-bus command DET NEG

The DETECTOR SAMPLE softkey activates the sample
detector.

It is used for measuring uncorrelated signals such as noise.
The power can be determined with the aid of fixed correction
factors for evaluation and the logarithmic function.

IEC/IEEE-bus command DET SAMP

The DETECTOR RMS softkey activates the rms detector.

The rms detector supplies the power of the signal
independent of the waveform. For this effect the root mean
square of all sampled level values is formed during the
sweep of a pixel. The sweep time thus determines the
number of averaged values and with increasing sweep time
better averaging is obtained. The rms detector is thus an
alternative for averaging over several sweeps (see TRACE
AVERAGE).

Since the video bandwidth must be at least 10 times the
resolution bandwidth (RBW) to ensure that video filtering
does not invalidate the rms values of the signal, this ratio is
set automatically upon activating the detector.

IEC/IEEE-bus command DET RMS
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DETECTOR
AVERAGE

DETECTOR
PK

The DETECTOR AVERAGE softkey activates the average
detector.

In contrast to the rms detector, the average detector supplies
the linear average of all sampled level values during the
sweep of a pixel.

The same relations as for the rms detector apply (see
above).

IEC/IEEE-bus command DET AVER

The DETECTOR QPK softkey activates the quasipeak
detector.

This detector evaluates the sampled level values during the
sweep of a pixel like an analog voltmeter.
On switching the quasipeak detector on the video bandwidth
is automatically set to 10 MHz so as to exclude the influence
of the video filter on the signal evaluation.

IEC/IEEE-bus command DET QPE
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Mathematical Functions for Traces

TRACE 1-TRACE MATH submenu:

TRACE
MATH @

1166.3363.12

-

TRACE MATH

T1-T2->T1

T1-T3->T1

TRACE
POSITION

TRACE MATH

OFF

iy

TRACE MATH

T1-T2->T1

Tl—T3—>Q1

TRACE
POSITI

TRACE MATH
OFF

The TRACE MATH softkey opens a submenu in which the
difference between the selected trace to trace 1 is calculated.
The softkey is highlighted if a math function is activated.

The T1-T2 and T1-T3 softkeys subtract the corresponding
traces. The result displayed is referred to the zero point
defined by TRACE POSITION.

To indicate that the trace has been obtained by subtraction,
the difference "1 - 2" or "1 - 3" is indicated on the trace info of
trace 1 and in the TRACE main menu the TRACE MATH
softkey is highlighted.

IEC/IEEE-bus command CALC:MATH (TRACE1-TRACEZ2)
CALC:MATH (TRACE1-TRACE3)

The TRACE POSITION softkey activates the entry of the
trace position for 0 difference. The position is stated in % of
the diagram height.

The range of values extends from -100% to +200%

IEC/IEEE-bus command DISP:MATH:POS 50PCT
The TRACE MATH OFF softkey switches the math function
off.

IEC/IEEE-bus command CALC:MATH:STAT OFF
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Recording the Correction Data of R&S FSMR — CAL Key

The R&S FSMR obtains its high measurement accuracy through its inbuitl self-alignment method.

The correction data and characteristics required for the alignment are determined by comparison of the
results at different settings with the known characteristics of the high-precision calibration signal source
of R&S FSMR at 128 MHz. The correction data are then available in the instrument as a file and can be
displayed by means of the CAL RESULTS softkey.

For service purposes the use of correction data can be deactivated by means of the CAL CORR
ON/OFF softkey. If the correction data recording is aborted, the last complete correction data set is
restored.

Note: The term "Calibration" formerly used for the integrated self alignment was often mistaken
for the "true" calibration of the instrument at the test set in production and in service. It is
therefore no longer used although it appears in the abbreviated form in the name of keys

("CAL...").
CAL menu:
The CAL key opens a menu with the available functions for
recording, displaying and activating the data for self
CAL TOTAL R
alignment.
i
Note: The YIG CORR ON/OFF softkey is available only
CAL ABORT on model R&S R&S FSMR 26 and higher.
CAL CORR
ON OFF
YIG CORR
ON OFF
CAL
RESULTS
PAGE UP
PAGE DOWN
CAL The CAL TOTAL softkey starts the recording of correction data of the
TQraL instrument.
H If the correction data recording has failed or if the correction values are

deactivated (CAL CORR = OFF softkey), the status field indicates

UNCAL]|

IEC/IEEE-bus command: *CAL?
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YIG CORR
ON p OFF

¥
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The CAL ABORT softkey interrupts the recording of correction data and
restores the last complete correction data set.

IEC/IEEE-bus command: CAL:ABOR

The CAL CORR ON/OFF softkey switches the calibration data on/off.

ON The status message depends upon the results of the total
calibration.

OFF The message UNCAL appears in the status line.

IEC/IEEE-bus command: CAL:STAT ON

The YIG CORR ON/OFF softkey switches on or off the automatic, cyclic
correction of the temperature-dependent frequency drift of the YIG filter.

When switched to ON (default setting), it is checked once per minute whether
a frequency correction for the YIG filter is required. Frequency correction is
performed if the temperature has changed by more than 5K relative to the
last instance of correction.

Note: If the instrument is operated in a temperature-controlled
environment, the cyclic frequency drift correction can — for time-
critical applications — be switched off after an operating period of
> 30 minutes.

This function is available only on model R&S R&S FSMR8 and
higher.

IEC/IEEE-bus command:
: [SENSe<1|2>:]CORRection:YIG: TEMPerature:AUTO ON | OFF
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The CAL RESULTS softkey calls the CALIBRATION RESULTS table, which
shows the correction data found during calibration.

The CALIBRATION RESULTS table contains the following information:

— date and time of last record of correction valuesKorrekturwertaufnahme
— overall results of correction value record

— list of found correction values according to function/module

The results have the following meaning:

PASSED calibration successful without any restrictions

CHECK deviation of correction value larger than expected, correction
could however be performed

FAILED deviations of correction value too large, no correction was

possible. The found correction data are not valid.
ABORTED calibration aborted

CALIBRATION RESULTS

The softkeys PAGE UP and PAGE DOWN scroll one page forward or
backward in the CALIBRATION RESULTS table. They have no function when
the table is closed.

IEC/IEEE-bus command: --
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Markers and Delta Markers — MKR Key

The markers are used for marking points on traces, reading out measurement results and for quickly
selecting a display section. R&S FSMR provides four markers per display window. All markers can be
used either as markers or delta markers. The availability of marker functions depends on whether the
measurement is performed in the frequency, time or level domain.

The marker that can be moved by the user is defined in the following as the active marker.

Examples of marker display:

Marker Active marker  Temporary marker
1 3 T1
Vv v \V/
A

2
Delta marker

Temporary markers are used in addition to the markers and delta markers to evaluate the measurement
results. They disappear when the associated function is deactivated.

The measurement results of the active marker (also called marker values) are displayed in the marker
field. The marker info field at the upper right of the display shows the marker location (here, frequency),
the level and the currently selected trace [T1].

MARKER 1 [T1]
-27.5 dBm
123.4567 MHz

The MKR key calls a menu that contains all marker and delta marker standard functions. If no marker is
active, MARKER 1 will be enabled and a peak search on the trace carried out. Otherwise, the data entry
for the marker activated last is opened.

MKR menu:
} REF FIXED
MARKER MARKER REE XD
[FREQ J [SPAN } ON OFF
j> MARKER 1 MKR->TRACE
} { ’} REF POINT
MKR MKR LEVEL
MARKER 2 NOISE MEAS
REF POINT
LVL OFFSET
MARKER 3
REF POINT
T RESOL FREQUENCY
MARKER 4
10 kHz REF POINT
TIME
MARKER CNT RESOL
NORM DELTA 1 kHz
SIGNAL CNT RESOL
COUNT 100 Hz
REFERENCE CNT RESOL
FIXED | 10 Hz
MARKER CNT RESOL
ZOOM 1 Hz
ALL MARKER CNT RESOL
OFF 0.1 Hz i

1166.3363.12
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MARKER 1 The MARKER 1/2/3/4 .softkey selects the corresponding marker and acti-
vates it.

MARKER 1 is always the normal marker. After they have been switched on,

MARKER 4 MARKERS 2 to 4 are delta markers that refer to MARKER 1. These mark-

ers can be converted into markers with absolute value display by means of

MARKER the MARKER NORM DELTA softkey. When MARKER 1 is the active

NORM DELTA marker, pressing the MARKER NORM DELTA softkey switches on an addi-

tional delta marker.

Pressing the MARKER 1 to 4 softkey again switches off the selected

marker.

Example:

[PRESET] R&S FSMR is set to the default setting.

[MKR] On calling the menu, MARKER 1 is switched on ('1' high-

lighted in the softkey) and positioned on the maximum
value of the trace. It is a normal marker and the
MARKER NORMAL softkey is highlighted.

[MARKER 2] MARKER 2 is switched on ('2' highlighted in the softkey).
It is automatically defined as a delta marker on
switching on SO the DELTA is is
highlighted on softkey MARKER NORM DELTA. The fre-
quency and level of MARKER 2 with reference to
MARKER 1 are output in the marker info field.

IMARKER

NORM DELTA] The MARKER NORM DELTA softkey is highlighted.
MARKER 2 becomes a normal marker. The frequency
and level of MARKER 2 are output as absolute values in
the marker info field.

[MARKER 2] MARKER 2 is switched off. MARKER 1 is the active
marker for entry. The frequency and level of MARKER 1
are output in the marker info field.

IEC/IEEE-bus command: CALC:MARK ON;
CALC:MARK:X <value>;
CALC:MARK:Y?

CALC:DELT ON;
CALC:DELT:MODE ABS|REL
CALC:DELT:X <value>;
CALC:DELT:X:REL?
CALC:DELT:Y?

When several traces are being displayed, the marker is set to the maximum value (peak) of the active
trace which has the lowest number (1 to 3). In case a marker is already located there, it will be set to the
frequency of the next lowest level (next peak).

When the split-screen display mode is active, the marker will be placed in the active window. A marker
can only be enabled when at least one trace in the corresponding window is visible.

If a trace is turned off, the corresponding markers and marker functions are also deactivated. If the trace
is switched on again (VIEW, CLR/WRITE;..), the markers along with coupled functions will be restored
to their original positions provided the markers have not been used on another trace.
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MRK —> TRACE The MKR—TRACE softkey places the marker on a new trace. The trace is
f selected via a data entry field. Only those traces can be selected which are

¥

visible on the screen in the same window.

Example:
Three traces are presented on the screen. The marker is always on Trace 1
on switching on.

[MKR ->TRACE]
"2"<ENTER> The marker jumps to Trace 2 but remains on the pre-
vious frequency or time.

[MKR ->TRACE]
"3"<ENTER> The marker jumps to Trace 3."'

IEC/IEEE-bus command: CALC:MARK1:TRAC 1
CALC:DELT:TRAC 1

Frequency Measurement with the Frequency Counter

In order to accurately determine the frequency of a signal, R&S FSMR is equipped with a frequency
counter which measures the frequency of the RF signal at the intermediate frequency. Using the meas-
ured IF, R&S FSMR calculates the frequency of the RF input signal by applying the known frequency

conversion factors.

The frequency measurement error depends only upon the accuracy of the frequency standard used
(external or internal reference). Although R&S FSMR always operates synchronously irrespective of the
set span, the frequency counter delivers a more exact result than a measurement performed with a
marker. This is due to the following:

e The marker measures only the position of the pixel on the trace and infers the frequency of the sig-
nal from this value. The trace, however, contains only a limited number of pixels. Depending upon
the selected span, each pixel may contain many measurement values, which therefore limits the

frequency resolution.

e The resolution with which the frequency can be measured is proportional to the measurement time.
For this reason, the bandwidth is normally made as wide as possible and the sweep time as short as
possible. This results in a loss of frequency resolution.

For the measurement with the frequency counter, the sweep is stopped at the reference marker, the
frequency is counted with the desired resolution and then the sweep is allowed to continue.

1166.3363.12
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R&S FSMR

SIGNAL
COUNT

MARKER NEXT menu

The SIGNAL COUNT softkey switches the frequency counter on/off.

The frequency is counted at the position of the reference marker (MARKER
1). The sweep stops at the reference marker until the frequency counter has
delivered a result. The time required for a frequency measurement depends
on the selected frequency resolution. The resolution is set in the side menu.

If no marker is enabled when the SIGNAL COUNT softkey is pressed,
MARKER 1 is switched on and set at the largest signal.

In addition, the SIGNAL COUNT function is displayed in the marker info field
on the screen with [Tx CNT].

MARKER 1 [Tl CNT]
-27.5 dBm
23.4567891 MHz

Switching the SIGNAL COUNT function off is accomplished by pressing the
softkey again.

IEC/IEEE-bus command: CALC:MARK1:COUN ON;
CALC :MARK:COUN: FREQ?

The resolution of the frequency counter is set in the NEXT menu of the MARKER menu. R&S FSMR
offers counter resolutions between 0.1 Hz and 10 kHz.

MARKER

CNT RESOL
10 kHz

CNT RESOL
1 kHz

CNT RESOL
100 Hz

CNT RESOL
10 Hz

CNT RESOL
1 Hz

CNT RESOL
0.1 Hz

1166.3363.12

The CNT RESOL ... softkeys select the counter resolution. They are selection
switches, i.e. only one of the can be active at any one time.

The marker stop time, ie the frequency measurement time, depends on the
selected resolution.

IEC/IEEE-bus command: CALC:MARK1:COUN:RES <value>

Measurement example:
The frequency of a CW signal is to be determined by means of the frequency
counter with a resolution of 10 Hz.

[PRESET] R&S FSMR is set to the default setting.

[MARKER] MARKER 1 is switched on and set to the maximum value
of the displayed spectrum.

[SIGNAL

COUNT] The frequency counter is switched on. R&S FSMR counts
the frequency of the signal at the marker position with a
resolution of 1 kHz. The counted frequency is indicated in
the marker info field.

[NEXT] Changes to the submenu for setting the counter resolution.

[CNT RESOL

10 HZ] The frequency counter resolution is increased to 10 Hz.
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REF FIXED

FIXED ;¥
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REFERENCE | —pp{ REF FIXED

ON OFF

REF POINT
LEVEL

REF POINT
LVL OFFSET

REF POINT
FREQUENCY

REF POINT
TIME

REF FIXED

ON ‘ OFF

REF POINT
LEVEL

REF POINT
LVL OFFSET

|

REF POINT
FREQUENCY

|

The REFERENCE FIXED softkey defines the level and the fre-
quency or time of MARKER 1 as a reference for one or several
delta markers. The measured values for one or several
markers displayed in the marker info field are derived from this
reference point instead of the current values of the reference
marker (MARKER 1).

On actuating the softkey, reference fixed is switched on and
thus, the level value and the frequency, time or x-level value of
MARKER 1 immediately become the reference point.

Additionally, the REFERENCE FIXED softkey opens the sub-
menu where it is possible to determine manually a reference
point with level and frequency, time or x-axis level, to define a
level offset or deactivate the reference point.

The REFERENCE FIXED function is useful for the measure-
ment of the harmonic suppression at small span (fundamental
not represented).

The REF FXD ON/OFF softkey switches on or off the relative
measurement to a fixed reference value (REFERENCE POINT)
independent of the trace.

IEC/IEEE-bus command: CALC:DELT2:FUNC:FIX ON

The REF POINT LEVEL softkey enters a reference level inde-
pendent of the reference marker level. All relative level values of
the delta markers refer to this reference level.

IEC/IEEE-bus command:
CALC:DELT2:FUNC:FIX:RPO:Y -10dBm

The REF POINT LVL OFFSET softkey specifies a level offset
relevant to the reference level. The relative level values of the
delta markers refer to the reference point level plus the level
offset.

The level offset is set to 0 dB on enabling the REFERENCE
FIXED or PHASE NOISE function.

IEC/IEEE-bus command:
CALC:DELT2:FUNC:FIX:RPO:Y:0OFFS 0dB

With the REF POINT FREQUENCY softkey a reference fre-
quency can be manually activated for the delta markers when
the REFERENCE FIXED or PHASE NOISE function is used.

IEC/IEEE-bus command:
CALC:DELT2:FUNC:FIX:RPO:X 10.7MHz
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REF POINT The REF POINT TIME softkey activates the entry box for the
TIME input of a reference time for the REFERENCE FIXED function in
Hi? the time domain (span = 0 Hz).

IEC/IEEE-bus command:
CALC:DELT2:FUNC:FIX:RPO:X 5MS

For phase noise measurement, input of reference time is not
possible.

REF POINT The REF POINT x-LEVEL softkey activates the entry box for the
* LEVE input of a reference level on the x-axis for the REFERENCE
FIXED function when the power sweep is active.

|IEC/IEEE-bus command:
CALC:DELT2:FUNC:FIX:RPO:X -5DBM

Measurement example:
Small-span harmonics measurement to increase sensitivity
CW signal (eg 100 MHz, 0 dBm) with harmonics at the RF input of R&S FSMR.

[PRESET] R&S FSMR is set to the default setting.

[CENTER: 100 MHZz] The center frequency of R&S FSMR is set to 100 MHz.

[SPAN: 1 MHz] The span is set to 1 MHz.

[AMPL: 3 dBm] The reference level is set to 3 dBm (3 dB above the ex-
pected RF level).

[MKR] MARKER 1 is switched on ('1' highlighted in the softkey)
and set to the signal peak.

[MARKER 2] MARKER 2 is switched on and automatically defined as
the delta marker (DELTA is highlighted on MARKER
NORM DELTA softkey).

[REFERENCE

FIXED] The frequency and level of MARKER 1 are a reference for

the delta marker.

[CENTER: 200 MHz]  The center frequency is set to 200 MHz (= frequency of the
2nd harmonic). The reference level may have to be re-
duced to see the 2nd harmonic from the noise. This does
not affect the reference level set with REFERENCE
FIXED.

[MKR->: PEAK] The delta marker jumps to the 2nd harmonic of the signal.
The level spacing of the harmonic to the fundamental is
displayed in the marker info field.

4.13-6 E-1



R&S FSMR

MKR - Analyzer

MARKER
ZOOM

ALL MARKER
OFF

1166.3363.12

The MARKER ZOOM softkey expands the area around MARKER 1. With the
zoom function, more details of the spectrum can be seen. The desired display
range can be defined in an entry window.

The following sweep is stopped at the position of the reference marker. The
frequency of the signal is counted and the measured frequency becomes the
new center frequency. The zoomed display range is then configured and the
new settings are used by R&S FSMR for further measurements.

As long as switching to the new frequency display range has not yet taken
place, pressing the softkey will abort the procedure.

If MARKER 1 is not active when the softkey is pressed, it is automatically
activated and set to the highest peak in the window.

If an instrument setting is changed after selection of MARKER ZOOM, the
function is aborted.

The MARKER ZOOM softkey is only available in the frequency domain
(span > 0).

IEC/IEEE-bus command: CALC:MARK1:FUNC:ZOOM 1kHz
The ALL MARKER OFF softkey switches off all markers (reference and delta
markers). It also switches off all functions and displays associated with the

markers/delta markers.

IEC/IEEE-bus command: CALC:MARK:AOQOFF
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Marker Functions — MKR FCTN Key

The MKR FCTN menu offers further measurements with the markers:
- Measurement of noise density (NOISE MEAS softkey)

- Measurement of phase noise (PHASE NOISE softkey)

- Measurement of filter or signal bandwidth (N DB DOWN softkey)
- Activating of AF demodulation (MARKER DEMOD softkey)

On calling the menu, the entry for the last active marker is activated (SELECT MARKER softkey); if no
marker is activated, marker 1 is activated and a maximum search (PEAK softkey) is performed. The
marker can be set to the desired trace by means of MKR -> TRACE softkey.

Menu MKR FCTN:

p | PH NOISE
::i> SELECT NEW
MARKER REF POINT
MKR
MKR> SEARCH LEVEL
PEAK SORT MODE REF POINT
FREQ LEVEL
—» %&F DEE%P 9 LVL OFFSET
NOISE MEAS
REF POINT
FREQUENCY
AM
PHASE
NOISE ® PEAK PEAK
- EXCURSION SEARCH
N DB DOWN LEFT
MER LIMIT
PEAK | | STOP TIME
LIST ® RIGHT
CONT LIMIT
MARKER DEMOD
DEMOD ® THRESHOLD
MRK->TRACH PEAK LIST i
OFF
i
i)
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Activating the Markers

Menu MKR FCTN:

SELECT The SELECT MARKER softkey activates the numerical selection of the
MARKE marker in the data entry field. Delta marker 1 is selected by input of ' 0.
If the marker is switched off, then it is switched on and can be moved later
on.

IEC/IEEE-bus command: CALC:MARK1 ON;
CALC:MARK1:X <value>;
CALC:MARK1:Y?

PEAK The PEAK softkey sets the active marker/delta marker to the peak of the
trace.

IEC/IEEE-bus command: CALC:MARK1 :MAX
CALC:DELT1 :MAX

Measurement of Noise Density

The NOISE MEAS softkey switches the noise measurement for the active
marker on or off. The corresponding marker becomes the NORMAL
marker.

NOISE MEAS

During noise measurement, the noise power density is measured at the
position of the marker. In the time domain mode, all points of the trace are
used to determine the noise power density. When measurements are
performed in the frequency domain, two points to the right and left of the
marker are used for the measurement to obtain a stable result.

The noise power density is indicated in the marker field. With a logarithmic
amplitude units (dBm, dBmV, dBmuV, dBpA) the noise power density is
output in dBm/Hz i.e. as level in 1 Hz bandwidth with reference to 1 mW.
With linear amplitude units (V, A, W) the noise voltage density is evaluated
in uV/VHz, the noise current density in JA/NHz or the noise power density
in yW/Hz.

The following settings have to be made to ensure that the power density
measurement yields correct values:

Detector: Sample or RMS

Video bandwidth:
< 0.1 x resolution bandwidth with sample detector
(corresponds to RBW / VBW NOISE)
> 3 x resolution bandwidth with RMS detector
(corresponds to RBW / VBW SINE)

In the default setting, the R&S FSMR uses the sample detector for the
noise function.

With the sample detector, the trace can additionally be set to AVERAGE to
stabilize the measured values. With RMS detector used, trace averaging
must not be used since in this case it produces too low noise levels which
cannot be corrected. Instead, the sweep time can be increased to obtain
stable measurement results.
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The R&S FSMR uses the following correction factors to evaluate the noise
density from the marker level:

e Since the noise power is indicated with reference to 1 Hz bandwidth,
the bandwidth correction value is deducted from the marker level. It is
10 x Ig (1 Hz/BWgise), Where BW e is the noise or power bandwidth of
the set resolution filter (RBW).

Sample detector:

e As a result of video filter averaging and trace averaging, 1.05 dB is
added to the marker level. This is the difference between the average
value and the RMS value of white noise.

o With a logarithmic level axis, 1.45 dB is added additionally. Logarithmic
averaging is thus fully taken into account which yields a value that is
1.45 dB lower than that of linear averaging.

RMS detector:

o With the exception of bandwidth correction, no further corrections are
required for the RMS detector since it already indicates the power with
every point of the trace.

To allow a more stable noise display the adjacent (symmetric to the
measurement frequency) points of the trace are averaged.

In time domain mode, the measured values are averaged versus time
(after a sweep).

IEC/IEEE-bus command: CALC:MARK:FUNC:NOIS ON;
CALC:MARK:FUNC:NOIS:RES?

Example: Measurement of inherent R&S FSMR noise
[PRESET] The R&S FSMR is set to default setting.

[MARKER] Marker 1 is switched on and set to the maximum value
of the displayed spectrum. Set marker to desired
frequency using the rotary knob.

[NOISE] The R&S FSMR switches the sample detector on and
sets the video bandwidth to 300 kHz (0.1 x RBW). The
power density level of inherent noise is displayed in
dBm/Hz in the marker info field.

Note: The R&S FSMR noise figure can be calculated from the
measured power density level. It is calculated by deducting
the set RF attenuation (RF Att) from the displayed noise level.
174 s to be added to the result to obtain the R&S FSMR noise
figure.
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Phase Noise Measurement

Menu MKR FCTN:

PHASE

1166.3363.12

NOISE ;%

—»

PHASE NOISE
ON OFF

REF POINT
LEVEL

REF POINT
LVL OFFSET

REF POINT
FREQUENCY

PEAK
SEARCH

The PHASE NOISE softkey switches the PHASE NOISE
function on/off. Additionally, the softkey opens the submenu
for manually setting the reference point. The phase noise
measurement can be switched off in the submenu.

MARKER 1 (= reference marker) is used as a reference for the
phase noise measurement. The frequency and level of the
reference marker are used as fixed reference values, i.e. the
REFERENCE FIXED function is activated. After switching on
the phase noise measurement the reference level or the
center frequency can thus be set in a way that the carrier is
outside the displayed frequency range, or, for example, a
notch filter is switched on to suppress the carrier.

A noise power density measurement is carried out with the
delta marker or delta markers. This measurement corresponds
to the NOISE function in the MARKER menu (MKR). The
result of the phase noise measurement is the difference in
level between the reference point and the noise power density.

The following possibilities can be selected on switching on
PHASE NOISE:

1. No marker enabled:

[MKR FCTN] MARKER 1 is enabled and set to peak.

[PHASE NOISE] MARKER 1 becomes the reference
marker, MARKER 2 the delta marker;
frequency = frequency of the reference
marker. The delta marker is the active
marker, i.e. it can be moved with the
rollkey or adjusted by entering numerals.
The PHASE NOISE function is switched
on and the measured value is output.

2. Markers are enabled:

[MKR FCTN] The previous marker configuration
remains unchanged.
[PHASE NOISE] MARKER 1 becomes the reference

marker. If other markers are enabled,
they become delta markers and measure
the phase noise at their respective
positions.

If further markers are enabled during the phase noise
measurement, they automatically become delta markers and
measure the phase noise at their respective positions.

When the phase noise measurement is switched off, the
marker configuration remains unchanged and the delta
markers measure the relative level to the reference marker
(MARKER 1).
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PH NOISE
ON OFF

REF POINT
LEVEL

REF POINT
LVL OFFSET

|

The PHASE NOISE function measures the noise power at the
delta markers referred to 1 Hz bandwidth. The sample detector
is automatically used and the video bandwidth set to 0.1 times
the resolution bandwidth (RBW). The two settings are taken
into account in the correction values used for the noise power
measurement.

To obtain stable results, two pixels on the right and the left of
the respective delta marker position are taken for the
measurement. The procedure for determining the noise power
is identical to the method used for the noise power
measurement (see NOISE softkey). The measured noise level
referred to 1 Hz bandwidth is subtracted from the carrier level
at the reference marker (MARKER 1). The measured values
are displayed in the delta marker field in dBc/Hz (= spacing in
dB of the noise power from the carrier level in 1 Hz
bandwidth).

If several delta markers are enabled, only the value read by
the active marker is shown in the marker field. If several delta
markers are active, their measurement results are shown in
the marker info field.

The reference value for the phase noise measurement can be
defined with REF POINT LEVEL, REF POINT FREQUENCY
and REF POINT LVL OFFSET to differ from that of the
reference marker.

IEC/IEEE-bus command: --

The PH NOISE ON/OFF softkey switches on/off the phase
noise measurement. Switching on is performed by means of
the PHASE NOISE softkey and is only necessary when the
phase noise measurement has been switched off in the
submenu.

IEC/IEEE-bus command: CALC:DELT1:FUNC:PNO ON
CALC:DELT1 : FUNC:PNO:RES?

The REF POINT LEVEL softkey activates an entry box for
the input of a reference level other than the reference
marker level. The function is identical to that of the softkey
with the same name in the marker menu (MKR).

IEC/IEEE-bus command:
CALC:DELT1:FUNC:FIX:RPO:Y -10dB

The REF POINT LVL OFFSET softkey activates an entry
box for the input of an additional level offset for the phase
noise calculation.

This level offset is set to 0 dB on when the REFERENCE
FIXED or PHASE NOISE function is enabled.

|IEC/IEEE-bus command:
CALC:DELT:FUNC:FIX:RPO:Y:0OFFS 10dB
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REF POINT The REF POINT FREQUENCY softkey activates an entry
FREQUENCY box for the manual input of a reference frequency for the
@ REFERENCE FIXED or PHASE NOISE function.

|IEC/IEEE-bus command:
CALC:DELT1:FUNC:FIX:RPO:X 10.7MHz

PEAK The PEAK SEARCH sets the reference point level for delta
SEARCH marker 2 in the selected measurement window to the peak of
the selected trace.

IEC/IEEE-bus command: CALC:DELT:FUNC:FIX:RPO:MAX

Measurement example:

The phase noise of a CW signal at 100 MHz with 0 dBm level is to be measured
at 800 kHz from the carrier

[PRESET] The R&S FSMR is set to the default setting.

[CENTER: 100 MHz]  The center frequency is set to 100 MHz.

[SPAN: 2 MHz] The span is set to 2 MHz.

[AMPT: 0 dBm] The reference level is set to 0 dBm.

[MKR FCTN] MARKER 1 is switched on and positioned at the

maximum of the displayed trace.

[PHASE NOISE: The phase noise measurement is switched on. The delta

800 kHz] marker is positioned on the main marker and the

measured phase noise value is displayed in the marker
info field. The sample detector is used and the video
bandwidth is set to 3 x RBW. When the phase noise
measurement function is enabled, the entry of the delta
marker frequency is activated. It can be entered directly.

Measurement of the Filter or Signal Bandwidth

Menu MKR FCTN:

N dB DOWN
M

|

1166.3363.12

The N dB DOWN softkey activates the temporary markers T1 and T2 which
are n dB below the active reference marker. Marker T1 is placed to the left
and marker T2 at the right of the reference marker. The value n can be input
in a window.

The default setting is 3 dB.

Span > 0: The frequency spacing of the two temporary markers is indicated

in the marker info field.

Span = 0: The pulse width between the two temporary markers is indicated in

the marker info field.

If, for example, it is not possible to form the frequency spacing for the n dB

value because of the noise display, dashes are indicated instead of a

measured value.

IEC/IEEE-bus command: CALC:MARKI1:FUNC:NDBD:STAT ON
CALC:MARKI1 :FUNC:NDBD 3dB
CALC:MARK] : FUNC:NDBD:RES?

CALC:MARK] :FUNC:NDBD:FREQ? 'Span > 0
CALC:MARK]:FUNC:NDBD:TIME? 'Span = O
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Measurement of a Peak List

Menu MKR FCTN:

PEAK
LIST @

—»

1166.3363.12

NEW
SEARCH

SORT MODE
FREQ LEVEL

PEAK
EXCURSION

LEFT
LIMIT

RIGHT
LIMIT

THRESHOLD

PEAK LIST

OFF

The PEAK LIST softkey allows the peak values of the trace to be
determined and entered in a list with 50 entries max. The order of
the entries is defined by the SORT MODE:

FREQ sorting in ascending order of frequency values
(see screenshot); if span = 0, the entries are
sorted in ascending order of time values

LEVEL sorting according to level

PEAK LIST

The search range can be restricted by means of the LEFT LIMIT,
RIGHT LIMIT and THRESHOLD softkeys. The definition of the
peak values can be modified using the PEAK EXCURSION softkey.
The MKR->TRACE softkey in the main menu is used to select the
trace for searching peak values.

Opening the list performs a single search at the end of the sweep.
The NEW SEARCH softkey triggers a new sweep, determines the
peak values of the trace at the end of the sweep and enters them in
the list.

Use the PEAK LIST OFF key to delete the list from the screen.

IEC/IEEE-bus commands: INIT:CONT OFF;
CALC :MARK: TRAC
CALC:MARK:FUNC:
INIT; *WATI;

CALC :MARK : FUNC :
CALC :MARK: FUNC :
CALC:MARK:FUNC:
CALC:MARK:FUNC:

1;

FPE:SORT X;
FPE
FPE:
FPE:
FPE:

10;
COUN?;
Y?;

X?
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NEW
SEARCH

PEAK
EXCURSION

LEFT
LIMIT
RIGHT
LIMIT

THRESHOLD

PEAK LIST
OFF !

The NEW SEARCH softkey starts a new peak search and enters
the results in the peak list.

IEC/IEEE-bus commands: INIT; *WAI;
CALC:MARK:FUNC:FPE 10;
CALC :MARK : FUNC: FPE : COUN?;
CALC:MARK:FUNC:FPE:Y?;
CALC:MARK:FUNC:FPE:X?

The SORT MODE FREQ/LEVEL softkey defines the position of
the peak values in the list:

FREQ sorting in ascending order of frequency values (time
values if span = 0)
LEVEL sorting according to level

IEC/IEEE-bus command: CALC:MARK:FUNC:FPE:SORT X;

With level measurements, the PEAK EXCURSION softkey allows
the minimum amount to be entered by which a signal must
decrease or increase in order to be recognized as a maximum by
the peak search function.

Values between 0 dB and 80 dB may be entered, the resolution
being 0.1 dB

IEC/IEEE-bus command: CALC:MARK:PEXC 6dB

The LEFT LIMIT and RIGHT LIMIT softkeys define the vertical
lines F1/F2 in the frequency domain (span > 0) and T1/T2 in the
time domain (span = 0) between which the search is carried out.

If only one line is active, the F1/T1 line is used as the lower limit;
the upper limit is the stop frequency. If F2/T2 is also active, it
defines the upper limit.

IEC/IEEE-bus commands: CALC:MARK:X:SLIM:LEFT 1MHZ

CALC:MARK:X:SLIM:RIGH 10MHZ
CALC:MARK:X:SLIM ON

The THRESHOLD softkey defines a horizontal threshold line
which represents the lower limit of the peak search level range.
IEC/IEEE-bus command: CALC:THR -20dBm

CALC:THR ON
The PEAK LIST OFF softkey switches off the table with the search

results.

IEC/IEEE-bus command: -
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AF Demodulation

The R&S FSMR provides demodulators for AM and FM signals. With these demodulators, a displayed
signal can be identified acoustically through the use of the internal loudspeaker or with headphones.
The frequency at which the demodulation is enabled is coupled to the markers. The sweep stops at the
frequency determined by the active marker for the selected time and the RF signal is demodulated.
During a measurement in the time domain (span = 0 Hz) the demodulation is continuously on.

The threshold line (MKR->SEARCH LIMITS:THRESHOLD) performs a squelch function in the
demodulator. If the threshold is set, the R&S FSMR LF demodulation is switched on only when the
signal to be demodulated exceeds the set threshold.

Menu MKR FCTN:

MARKER The MARKER DEMOD softkey switches on the audio demodulator

DEMOD and calls a submenu in which the demodulation mode and the
MARKER p| MKR DEMOD duration of the demodulation can be selected.
DEMOD ¥ ON OFF
IEC/IEEE-bus command: CALC:MARKI1:FUNC:DEM ON
AM
FM
MKR
STOP TIME
CONT
DEMOD
MKR DEMOD The MKR DEMOD ON/OFF softkey switches the demodulation
ON _ OFF on/off.
@ In the frequency range (span >0), the frequency scan is stopped at

the frequency of the active marker with demodulation switched on —
provided that the level is above the threshold line - and the signal is
demodulated during the given stop time.

In the time domain (span = 0) demodulation is continuous, i.e. not
only active at the marker position.

IEC/IEEE-bus command: CALC:MARK1 :FUNC:DEM ON
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Selecting the Trace

Menu MKR FCTN:

The softkeys AM and FM are selector switches one of which only
may be active at a time. They set the desired demodulation mode
FM or AM. Default setting is AM.

IEC/IEEE-bus command: CALC:MARK1:FUNC:DEM:SEL AM
CALC:MARK1 :FUNC:DEM:SEL FM

The MKR STOP TIME softkey defines the stop time for
demodulation at the marker(s).

The R&S FSMR interrupts the frequency sweep at the marker
position and activates the demodulation for the duration of the stop
time (see also MKR DEMOD ON/OFF).

In the time domain (span = 0) the demodulation is continuously
active irrespective of the stop time set.

IEC/IEEE-bus command: CALC:MARK1:FUNC:DEM:HOLD 3s
The CONT DEMOD softkey switches on the continuous
demodulation in the frequency domain. If the sweep time is long

enough, the set frequency range can be monitored acoustically.

IEC/IEEE-bus command: CALC:MARK1:FUNC:DEM:CONT ON

MRK = TRACE The MKR—TRACE softkey sets the active marker to different traces. Only
8 those traces can be selected which are visible on the screen in the same

@ window.

The function of the softkey is identical to that of the softkey with the same
name in the MKR-> menu.

Example:
Three traces are displayed on the screen. The marker is always on Trace 1
on switching on.

[MKR ->TRACE]

"1"<ENTER>  The marker jumps to Trace 2, but remains at the
previous frequency or time.

[MKR ->TRACE]

"3"<ENTER> The marker jumps to Trace 3.

IEC/IEEE-bus command: CALC:MARK:TRAC 2

1166.3363.12
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Change of Settings via Markers — MKR = Key

The MKR — menu offers functions through which instrument parameters can be changed with the aid of
the currently active marker. The functions can be used on markers and delta markers.

On opening the menu, the entry for the last active marker is activated; if no marker was enabled,
MARKER 1 is activated and a peak search is performed.

MKR — menu

j> SELECT MKR -> CF
MARKER STEPSIZE
iR |
FCTN
h PEAK MIN
IEFT |4 CENTER NEXT MIN
LIMIT =MKR FREQ RIGHT
RICHT REF LEVEL NEXT MIN
LIMIT =MKR LVL LEFT
THRESHOLD NEXT PEAK
NEXT PEAK
RIGHT
NEXT PEAK PEAK
LEFT EXCURSION
SEARCH EXCLUDE
LIMITS @ 1O
MRK->TRACH
SEARCH LIM
OFF
SELECT The SELECT MARKER softkey activates the numerical selection of the
MARKE marker in the data entry field. Delta marker 1 is selected by input of ' 0 ".
IEC/IEEE-bus commands: CALC:MARK1 ON;
CALC:MARK1:X <value>;
CALC:MARK1:Y?
PEAK The PEAK softkey sets the active marker/delta marker to the peak of the

trace.
If no marker is active when MKR-> menu is called, MARKER 1 is automati-
cally switched on and the peak search is performed.

IEC/IEEE-bus commands: CALC:MARK:MAX
CALC:DELT :MAX
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REF LEVEL
=MKR LVL

NEXT PEAK

The CENTER = MKR FREQ softkey sets the center frequency to the current
marker or delta marker frequency.

A signal can thus be set to the center of the frequency display range, for ex-
ample, so that it can then be examined in detail with a smaller span.

The softkey is not available in the time domain (zero span).
IEC/IEEE-bus command: CALC:MARK:FUNC:CENT
Example:

A spectrum is displayed with a large span after PRESET. A signal off the
center is to be examined in detail:

[PRESET] R&S FSMR is set to the default setting.

[MKR->] MARKER 1 is switched on and automatically jumps to the
largest signal of the trace.

[CENTER

=MKR FREQ)] The center frequency is set to the marker frequency. The
span is adapted in such a way that the minimum frequency
(= 0 Hz) or the maximum frequency is not exceeded.

[SPAN] The span can, for example, be reduced using the rollkey.
The REF LEVEL = MKR LVL softkey sets the reference level to the current
marker level.

IEC/IEEE-bus command: CALC:MARK:FUNC:REF

Example:

A spectrum is displayed with a large span after PRESET. A signal off the
center is to be examined in detail:

[PRESET] R&S FSMR is set to the default setting.

[MKR->] MARKER 1 is switched on and automatically jumps to the
largest signal of the trace.

[ CENTER

=MKR FREQ)] The center frequency is set to the marker frequency. The
span is adapted in such a way that the minimum frequency
(= 0 Hz) or the maximum frequency is not exceeded.

[REF LEVEL

=MKR LVL] The reference level is set to the measured marker level.

[SPAN] The span can, for example, be reduced using the rollkey.

The NEXT PEAK softkey sets the active marker/delta marker to the next
lower maximum of the selected trace.

IEC/IEEE-bus commands: CALC:MARK:MAX:NEXT
CALC:DELT :MAX : NEXT

NEXT PEAK The NEXT PEAK RIGHT softkey sets the active marker/delta marker to the next
RIGH lower maximum right of the current marker position on the selected trace.

IEC/IEEE-bus commands: CALC:MARK:MAX:RIGH

1166.3363.12

CALC:DELT:MAX:RIGH
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NEXT PEAK The NEXT PEAK LEFT softkey sets the active marker/delta marker to the next
LEFT, lower maximum left of the current marker position the selected trace.
IEC/IEEE-bus commands: CALC:MARK:MAX:LEFT

CALC:DELT:MAX:LEFT

SEARCH j> LEFT The SEARCH LIMITS softkey limits the search range for maxi-
LIMITS & LIMIT mum or minimum search. The softkey switches to a submenu in
which the search range limits can be set in the x and y direction.

RIGHT
LIMIT

THRESHOLD

SEARCH LIM
OFF

iy

LEFT The LEFT LIMIT und RIGHT LIMIT softkeys define the two
LIMIT vertical lines F1 and F2 in the frequency domain (span > 0) and
T1/ T2 in the time domain (span = 0). The search is performed
between these lines in the frequency and time domain

SR If only LEFT LIMIT is enabled, line F1/T1 is the lower limit and
LIMIT the upper limit corresponds to the stop frequency. If RIGHT
LIMIT is also enabled, it determines the upper limit.

.

J

|IEC/IEEE-bus commands:CALC :MARK:X:SLIM: LEFT 1MHZ
CALC:MARK:X:SLIM:RIGH 10MHZ
CALC:MARK:X:SLIM ON

THRESHOLD The THRESHOLD softkey defines the threshold line.
The threshold line represents a limit for the level range of the max.
search at the lower end and that of the min. search at the upper
end.

IEC/IEEE-bus commands:CALC: THR -20dBm
CALC:THR ON
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SEARCH The SEARCH LIMIT OFF softkey disables all limits of the

LIMIT OFF |  search range.
IEC/IEEE-bus commands:CALC:MARK:X:SLIM OFF
CALC:THR OFF
MKR—> TRACE The MKR—TRACE softkey sets the active marker to a new trace. If only one
f trace is available on the screen, the softkey does not appear. If several traces
@ are available on the screen, only these are offered.
IEC/IEEE-bus command: CALC:MARK:TRAC 2
Example:

Three traces are displayed on the screen. The marker is always on Trace 1
after switching on.

[MKR ->TRACE ] "2" <ENTER> The marker jumps to Trace 2 but remains
at the previous frequency or time.

[MKR ->TRACE] "3" <ENTER>  The marker jumps to Trace 3.

MKR->CF The MKR—CF STEPSIZE softkey sets the step size for the center frequency

STEPSIZE variation to the current marker frequency, and also sets step size adaptation
to MANUAL. CF STEPSIZE remains at this value until the center frequency
entry mode in the STEP menu is switched from MANUAL to AUTO again.

The MKR—»CF STEPSIZE function is, above all, useful in the measurement
of harmonics with large dynamic range (narrow bandwidth and narrow span).

The softkey is not available in the time domain (span = 0 Hz).
IEC/IEEE-bus command: CALC:MARK:FUNC:CST

Example:
The harmonics levels of a CW carrier are to be measured at 100 MHz.
[PRESET] R&S FSMR is set to the default setting.

[CENTER: 100 MHz] R&S FSMR sets the center frequency to 100 MHz.
The span is set to 200 MHz.

[SPAN: 1 MHZz] The span is set to 100 MHz.

[MKR->] MARKER 1 is switched on and set to the maximum
value of the signal.

[NEXT] R&S FSMR switches to the submenu.

[ MKR->CF

STEPSIZE] The step size of the center frequency setting equals
the marker frequency (100 MHz).

[CENTER] The center frequency entry mode is activated.

[Right key] The center frequency is set to 200 MHz. The first
harmonic of the test signal is displayed.

[MKR->: PEAK] The marker is set to the harmonic and the level of the

latter is output in the marker info field.
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The MIN softkey sets the active marker/delta marker to the minimum of the
selected trace.

IEC/IEEE-bus commands: CALC:MARK:MIN
CALC:DELT:MIN

The NEXT MIN softkey sets the active marker/delta marker to the next higher
minimum of the selected trace. The search direction is defined in the NEXT
MODE submenu (see above).

IEC/IEEE-bus commands: CALC:MARK:MIN:NEXT
CALC:DELT:MIN:NEXT

The NEXT MIN RIGHT softkey sets the active marker/delta marker to the
next higher minimum right of the current marker position on the selected
trace.

IEC/IEEE-bus commands: CALC:MARK:MIN:RIGH
CALC:DELT:MIN:RIGH

The NEXT MIN LEFT softkey sets the active marker/delta marker to the next

higher minimum left of the current marker position on the selected trace.

IEC/IEEE-bus commands: CALC:MARK:MIN:LEFT
CALC:DELT:MIN:LEFT

The PEAK EXCURSION softkey enables — for level measurements — the
entry of a minimum level value by which a signal must rise or fall so that it will
be identified as a maximum or a minimum by the NEXT PEAK and NEXT
MIN search functions.

Valid entries are from 0 dB to 80 dB; the resolution is 0.1 dB.
IEC/IEEE-bus command: CALC:MARK:PEXC 10dB

The default setting for the peak excursion is 6 dB. This value is sufficient for
the NEXT PEAK and NEXT MIN functions since, in this mode, the next lower
maximum or next higher minimum will always be detected.

If NEXT PEAK LEFT or NEXT PEAK RIGHT is selected, these functions
search for the next relative maximum left or right of the current marker posi-
tion irrespective of the current signal amplitude. Relative maximum is under-
stood to mean a decrease of the signal amplitude by a defined value — i.e. the
peak excursion — right and left of the amplitude peak.

The 6 dB level change set as a default value may be attained already by the
inherent noise of the instrument. In such a case, the R&S R&S FSMR would
identify noise peaks as maxima or minima. The value entered for the PEAK
EXCURSION should therefore be higher than the difference between the
highest and the lowest value measured for the displayed inherent noise.

The following example illustrates the effect of different settings of the PEAK
EXCURSION.
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Fig. 14-1 Examples of level measurement with different settings of PEAK
EXCURSION

The following table lists the signals as indicated by marker numbers in the
diagram above, as well as the minimum of the amplitude decrease to both
sides of the signal:

signal # | min. amplitude decrease to
both sides of the signal
30dB
29.85 dB
7dB
7 dB

BN~

With 40 dB peak excursion, NEXT PEAK, NEXT PEAK RIGHT and NEXT
PEAK LEFT will not find any signal, as the signal level does not decrease by
more than 30 dB to either side of any signal.

Order of signals detected:

PEAK: signal 1

NEXT PEAK: signal 1 (no further signal detected)
or

PEAK: signal 1

NEXT PEAK LEFT: signal 1 (no further signal detected)
NEXT PEAK RIGHT: signal 1 (no further signal detected)

With 20 dB peak excursion, NEXT PEAK and NEXT PEAK RIGHT will also
detect signal 2, as the signal level decreases at least by 29.85 dB to either
side of this signal, which is now greater than the peak excursion.

Order of signals detected:
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PEAK: Signal 1

NEXT PEAK: Signal 2

NEXT PEAK: Signal 2 (no further signal detected)
or

PEAK: Signal 1

NEXT PEAK LEFT: Signal 1 (no further signal detected)
NEXT PEAK RIGHT: Signal 2
NEXT PEAK RIGHT: Signal 2 (no further signal detected)

With 6 dB peak excursion, all signals will be detected with NEXT PEAK and
NEXT PEAK RIGHT / NEXT PEAK LEFT.
Order of signals detected:

Order of signals detected:

PEAK: Signal 1

NEXT PEAK: Signal 2

NEXT PEAK: Signal 3

NEXT PEAK: Signal 4
or

PEAK: Signal 1

NEXT PEAK LEFT: Signal 3
NEXT PEAK RIGHT: Signal 1
NEXT PEAK RIGHT: Signal 2
NEXT PEAK RIGHT. Signal 4

The EXCLUDE LO softkey limits the frequency range for the marker search
functions or disables the limit.

activated Because of the feedthrough of the first local oscillator to the first
intermediate frequency at the input mixer, the LO is represented
as a signal at 0 Hz. To avoid the marker jumping to the LO at 0
Hz with the peak function when setting the display range, this
frequency is excluded. The minimum frequency to which the
marker jumps, is > 6 x resolution bandwidth (RBW).

deactivated No restriction to the search range. The frequency 0 Hz is in-
cluded in the marker search functions.

IEC/IEEE-bus command: CALC:MARK:LOEX ON
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Power Measurements — Hardkey MEAS

With its power measurement functions the R&S FSMR is able to measure all the necessary parameters
with high accuracy in a wide dynamic range.

A modulated carrier is almost always used (except e.g. SSB-AM) for high-frequency transmission of
information. Due to the information modulated upon the carrier, the latter covers a spectrum which is
defined by the modulation, the transmission data rate and the signal filtering. Within a transmission
band each carrier is assigned a channel taking into account these parameters. In order to ensure error-
free transmission, each transmitter must be conforming to the specified parameters. These include
among others:

e the output power,

e the occupied bandwidth, i.e. the bandwidth which must contain a defined percentage of the power
and

e the power dissipation allowed in the adjacent channels.

Additionally the menu contains functions to determine the modulation depth of AM modulated signals
and to measure the 3™ order intercept point.

The measurements and the corresponding settings are selected in the MEAS menu.
MEAS menu:

The MEAS key opens the menu to select and set the power
measurement.

TIME DOM
POWER &

j> The following measurements can be selected:

CHAN PWR e Power in the time domain (TIME DOM POWER)

ACP
' ¢ Channel power and adjacent-channel power in the
OCCUPIED frequency domain with a single carrier
BANDWIDTHR (CHAN PWR ACP)
STGNAL e Channel power and adjacent-channel power in the
STATISTIGE frequency domain with several carriers
; (MULT CARR ACP)
C/N
c/No § e Occupied bandwidth (OCCUPIED BANDWIDTH)
e Carrier-to-noise ratio (C/N, C/No)
e Amplitude probability distribution (SIGNAL STATISTICS)
¢ Modulation depth (MODULATION DEPTH)
MODDUELE?TTHI O 3Yorder intercept (TOI)
TOT
SELECT The above measurements are carried out alternatively.
MARKER
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Power Measurement in Time Domain

With the aid of the power measurement function, the R&S FSMR determines the power of the signal in
the time domain (SPAN = 0 Hz) by summing up the power at the individual pixels and dividing the result
by the number of pixels. In this way it is possible to measure for example the power of TDMA signals
during transmission or during the muting phase. Both the mean power and the rms power can be
measured by means of the individual power values.

The result is displayed in the marker info field.

The measured values are updated after each sweep or averaged over a user-defined number of
sweeps (AVERAGE ON/OFF and NUMBER OF SWEEPS) in order to determine e.g. the mean power
over several bursts. For determination of the peak value (MAX HOLD ON) the maximum value from
several sweeps is displayed.

Example:

Marker info field for: MEAN selected, AVERAGE ON and MAX HOLD ON:
MEAN HOLD -2.33 dBm
MEAN AV -2.39 dBm

If both the on and off phase of a burst signal are displayed, the measurement range can be limited to
the transmission or to the muting phase with the aid of vertical lines. The ratio between signal and noise
power of a TDMA signal for instance can be measured by using a measurement as a reference value
and after that varying the measurement range.

Upon switching on power measurement the sample detector is activated (TRACE-DETECTOR-
SAMPLE).

Submenu MEAS - TIME DOM POWER:

TIME DOM »|  POWER SET The TIME DOM POWER softkey activates the
POWER o§ ON  OFF REFERENCE power measurement in the time domain and
opens a submenu for configuration of the
POWER
ower measurement.
PEAK ABS REL P
The submenu allows selection of the type of
RMS power measurement (rms or mean power), the
settings for max hold and averaging as well as
MAX HOLD the definition of limits.
MEAN ON OFF
STANDAED AVERAGE ThetpC}V}(er_fvalluatlon range can be limited by
DEVIATION ON | OFF input of limit values.
OEIMIgiF NUS”%%EE;; SOF Note: This softkey is only available in time
domain (SPAN = 0).
START
LIMIT
STOP
LIMIT
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POWER The POWER ON/OFF softkey switches the power measurement on and off.
ON g OFF When entering the submenu it is ON since the power measurement is already

HEF switched on with the TIME DOM POWER softkey in the main menu.
Note: The measurement is performed on the trace on which marker 1 is

placed. To evaluate another trace, marker 1 should be set on
another trace using the SELECT TRACE softkey in menu MKR.

IEC/IEEE-bus command: CALC:MARK:FUNC:SUMM: PPE ON
CALC:MARK:FUNC:SUMM: PPE:RES?
CALC :MARK:FUNC:SUMM:RMS ON
CALC :MARK : FUNC : SUMM: RMS : RES?
CALC :MARK:FUNC: SUMM:MEAN ON
CALC :MARK : FUNC : SUMM: MEAN : RES ?
CALC:MARK:FUNC:SUMM: SDEV ON
CALC:MARK:FUNC:SUMM: SDEV:RES?

PEAK The PEAK softkey switches on the calculation of the peak value from the points of
the displayed trace or a segment thereof.
For the maximum peak, the largest peak value obtained since the activation of
MAX HOLD ON is displayed.
With AVERAGE ON, the peak values of a trace are averaged over several
sweeps and displayed.
The number of sweeps over which the average or the maximum value is
calculated is set with the NUMBER OF SWEEPS softkey.
IEC/IEEE-bus command: CALC:MARK:FUNC:SUMM: PPE ON

CALC:MARK:FUNC:SUMM: PPE:RES?

RMS The RMS softkey switches on the calculation of the rms value from the points of

the displayed trace or a segment of it.

For the maximum peak, the largest rms value obtained since the activation of
MAX HOLD ON is displayed.

With AVERAGE ON, the rms values of a trace are averaged over several sweeps
and displayed.

The number of sweeps over which the average or the maximum value is
calculated is set with the NUMBER OF SWEEPS softkey.

IEC/IEEE-bus command: CALC:MARK:FUNC:SUMM:RMS ON
CALC:MARK:FUNC:SUMM: RMS : RES?
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ON OFF

START
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The MEAN softkey switches on the calculation of the mean value from the points
of the displayed trace or a segment of it. The linear mean value of the equivalent
voltages is calculated.

This can be used for instance to measure the mean power during a GSM burst.

For the maximum peak, the largest mean value obtained since the activation of
MAX HOLD ON is displayed.

With AVERAGE ON, the mean values of a trace are averaged over several
sweeps and displayed.

The number of sweeps over which the average or the maximum value is
calculated is set with the NUMBER OF SWEEPS softkey.

IEC/IEEE-bus command: CALC:MARK:FUNC:SUMM:MEAN ON
CALC:MARK:FUNC:SUMM:MEAN:RES?

The STANDARD DEVIATION softkey switches on the calculation of the standard
deviation of trace points from the mean value and outputs them as measured
value. The measurement of the mean power is automatically switched on at the
same time.

For the maximum peak, the largest standard deviation obtained since the
activation of MAX HOLD ON is displayed.

With AVERAGE ON, the standard deviations of a trace are averaged over several
sweeps and displayed.

The number of sweeps over which the average or the maximum value is
calculated is set with the NUMBER OF SWEEPS softkey.

IEC/IEEE-bus command: CALC:MARK:FUNC:SUMM: SDEV ON
CALC:MARK:FUNC:SUMM: SDEV:RES?

The LIMIT ON/OFF softkey selects the limited (ON) or non-limited (OFF)
evaluation range.

The evaluation range is defined by the START LIMIT and STOP LIMIT softkeys. If
LIMIT = ON, signals are only searched between the two lines.

If only one limit line is switched on, time line 1 is the lower limit and the upper limit
corresponds to the stop frequency. If time line 2 is also switched on, it defines the
upper limit.

If no limit line is switched on, the evaluation range is not limited.
The default setting is LIMIT = OFF.
IEC/IEEE-bus command: CALC:MARK:X:SLIM OFF

The START LIMIT softkey activates the entry of the lower limit of the evaluation
range.

IEC/IEEE-bus command: CALC:MARK:X:SLIM:LEFT <value>
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The STOP LIMIT softkey activates the entry of the upper limit of the evaluation
range.

IEC/IEEE-bus command: CALC:MARK:X:SLIM:RIGH <value>

The SET REFERENCE softkey sets the power values currently measured as
reference values for the calculation of the mean value (MEAN) and the rms value
(RMS). The reference values are used to perform relative measurements.

If the calculation of the mean value (MEAN) and rms value (RMS) is not switched
on, 0 dBm is used as a reference value.

If the average value (AVERAGE) or maximum value (MAX HOLD) is calculated
over several sweeps, the current value is the measured value summed up at the

actual time.
IEC/IEEE-bus command: CALC:MARK:FUNC:SUMM:REF:AUTO ONCE

The POWER ABS/REL softkey selects the absolute power measurement (default
setting) or relative power measurement. The reference value for the relative
power is defined by SET REFERENCE.

The value 0 dBm is used if the reference value is not defined.

IEC/IEEE-bus command: CALC:MARK:FUNC:SUMM:MODE ABS

The MAX HOLD ON/OFF softkey switches the display of the maximum peak
obtained from measurements at successive sweeps on and off.

The displayed maximum peak is only updated at the end of a sweep if a higher
value has occurred.

The maximum value can be reset by switching the MAX HOLD ON / OFF softkey
off and on again.

IEC/IEEE-bus command:

CALC:
CALC:
CALC:
CALC:
CALC:

MARK

MARK:
MARK::
MARK :
MARK :

:FUNC:
FUNC:
FUNC:
FUNC:
FUNC:

SUMM: PHOL ON

SUMM: PPE: PHOL:RES?
SUMM:RMS : PHOL:RES?
SUMM:MEAN:PHOL:RES?
SUMM: SDEV:PHOL:RES?

The AVERAGE ON/OFF softkey switches averaging over successive sweep

measurements on and off.

The measured values can be reset by switching the AVERAGE ON / OFF softkey

off and on again.

IEC/IEEE-bus command: CALC:MARK:FUNC:SUMM:AVER ON
CALC :MARK :FUNC: SUMM: PPE : AVER: RES?
CALC :MARK : FUNC : SUMM: RMS : AVER : RES ?
CALC :MARK :FUNC: SUMM: MEAN : AVER: RES?
CALC:MARK:FUNC:SUMM: SDEV:AVER:RES?
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NUMBER OF
SWEEPS

SINGLE SWEEP mode

CONTINUOUS SWEEP mode

The NUMBER OF SWEEPS softkey activates the entry of the number of sweeps
for maximum or average value calculation.

The R&S FSMR performs sweeps until the
selected number of sweeps is reached and
stops then.

Averaging is carried out until the selected
number of sweeps is reached. After that,
averaging is performed in continuous mode.
and is then continued as running averaging.
Calculation of the maximum peak (MAX HOLD)
is performed continuously irrespective of the
selected number of sweeps.

The valid range values is 0 to 32767.

Depending on the specified number of sweeps, averaging is carried out according

to the following rules:
NUMBER OF SWEEPS =0

NUMBER OF SWEEPS =1
NUMBER OF SWEEPS > 1

Note:

TRACE menu.
IEC/IEEE-bus command:

Example:

Continuous averaging is carried out over 10
measured values.

No averaging is carried out.

Averaging is carried out over the set number of
measured values.

This setting is equivalent to the setting of the sweep count in the

SWE : COUN <value>

The mean power of a GSM burst with 0 dBm nominal power at 800 MHz is to be measured.

[PRESET]

[FREQ: CENTER: 800 MHz]
[SPAN: ZERO SPAN]
[AMPT: 0 dBm]

[BW: RES BW MANUAL:
30 kHz]

[SWEEP: SWEEPTIME MANUAL
600 us]

[TRIG: VIDEO: 50 %]
[MEAS]
[TIME DOM POWER]

Set the R&S FSMR to the default setting.
Set the center frequency to 800 MHz.
Select time domain display (span = 0 Hz).
Set the reference level to 0 dBm.

Set the resolution bandwidth to 30 kHz in line with
the requirements of the GSM standard.

Set the sweep time to 600 ps.

Use the video signal as trigger source.
Call the menu for the measurement functions.

Select power measurement in the time domain. The R&S FSMR

calculates the mean power from the points of the whole trace.
The submenu for configuration of the power measurement is
opened. MEAN is already switched on.

[LIMITS ON]

[START LIMIT: 250 ps]
[STOP LIMIT: 500 ps]

1166.3363.12

Activate the
measurement .

Set the start of the power measurement at 250 ps.

Set the end of the power measurement at 500 ps.
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Channel and Adjacent-Channel Power Measurements

For all channel and adjacent-channel power measurements a specified channel configuration is
assumed which is for instance based on a specific radiocommunication system.

This configuration is defined by the nominal channel frequency (= center frequency of the R&S FSMR if
only one carrier is active), the channel bandwidth, the channel spacing, the adjacent-channel bandwidth
and the adjacent-channel spacing. The R&S FSMR is able to simultaneously measure the power in up
to four transmission channels and up to three adjacent channels (10 channels: 4 transmission channels,
3 lower and 3 upper adjacent channels).

It offers two methods for channel and adjacent-channel power measurement:

e The integrated bandwidth method (IBW method), i.e. the integration of trace pixels within the
bandwidth of the channel to be measured to the total power of the channel,

e The measurement in time domain (Fast ACP) by means of steep resolution filters simulating the
channel.

The two measurements yield the same results. The measurement in time domain can be performed
much faster since the complete signal is measured within a channel at the same time. With the IBW
method, the channel is divided into subspectra. This is done by means of a bandwidth which is small
compared to the channel bandwidth. These subspectra are then combined by integration of the trace
pixels.

With the IBW method, the transmission channels or adjacent channels are marked by vertical lines at a
distance of half the channel bandwidth to the left and to the right of the corresponding channel center
frequency(see Fig. 4.16-1).

With the time-domain method, the power versus time is shown for each channel. The boundaries of the
channels are marked by vertical lines (see Fig. 4.16-2).

For both methods, the results are listed in tables in the lower half of the screen.

The R&S FSMR offers predefined standard settings which can be selected from a table for the common
mobile radio standards. Thus, channel configuration is performed automatically without the need to
enter the corresponding parameters manually.

For some standards, the channel power and the adjacent-channel power are to be weighted by means
of a root-raised cosine filter corresponding to a receive filter. This type of filtering is switched on
automatically for both methods on selecting the standard (e.g. NADC, TETRA or 3GPP W-CDMA).

#REW 18 kH=z

@ «UBW 308 kHz CP » ACP
Ref -25.7 dBan #PEE @ dB #BHT 100 ns
B | | | | i OFF
| i |

I'Iﬂ 6L
w

CP » ACP
COHFIG &

1 BH«|
CLRHR |

=1

T
L2 NI~~~

LT

%

T
za J
_ I I
Center §75.49 MHz 12 kHzs Zpan 4.12 MHz

Tx Channel CDHA 2888 HC1
Banduidth 1.2288 IHz P _20.55 dBm
Adjacent Channel
Banduidth 2@ kHz Lower -52.29 dB (IEE B
Spacing 758 kHz Upper _5@ . ?6 dB OH
Alternate Channel
Barduidth 0 kHz Lower -79.10 dB TGP
Sracing 1.98 MHz Upper -8A.99 dB OH
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Fig. 4.16-1 Screen display of adjacent-channel power measurement using the IBW method
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Fig. 4.16-2  Screen display of adjacent-channel power measurement using the time-domain method

Limit values for the adjacent-channel power can be defined for the measurement. If limit checking is
switched on, a pass/fail information indicating that the power has been exceeded is displayed during the
measurement in the table in the lower half of the screen.

Note: With the CP/ACP measurement switched on the functions SPLIT SCREEN and FULL
SCREEN are inhibited.
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The channel configuration is defined in the MEAS - CHAN PWR ACP or the MEAS - MULT CARR ACP
menu.

1166.3363.12

CHAN PWR The CHAN PWR ACP and MULT
ACP g j CP/ACP NO. OF | |ACP LIMIT CARR ACP softkeys activate
MULT CARR ONj OFF ADJ CHAN CHECK channel or adjacent-channel power
ACP o g CB/ACE No. oF ZDIT measurement either for a single
STANDARD TX CHAN | | ACP LIMIT carrier signal (CHAN PWR ACP) or
; for several carrier signals (MULT
CE/ACE CHANNEL CARR ACP), depending on the
CONFIG § BANDWIDTH )
current measurement configura-
SET CP CHANNEL tion. In addition, they open a
REFERENCE SPACING submenu  for  defining  the
SWEEP ACP REF parameters for channel power
TIME SETTINGS measurement. The softkey
selected is shown in colour to
NOISE LORR CP/RCR indicate that a channel or adjacent-
ON OFF ABS REL .
channel power measurement is
FAST ACP CHAN PWR active.
ON OFF / HZ
FULL SIZE SELECT Note: The softkeys are available
DIAGRAM TRACE only for measurements in
ADIUST ADIUST the frequency  domain
REF LVL SETTINGS (span > 0).
Cp/ACP The CP/ACP ON/OFF softkey switches calculation of the channel power or
el OEF adjacent-channel power on and off.

With default settings the measurement is performed by integrating the powers at
the display points within the specified channels (IBW method).

The powers of the adjacent channels are measured either as absolute values or
as relative values referenced to the power of a transmission channel. The
default setting is relative-value measurement (see CP/ACP ABS/REL softkey).

When multicarrier ACP measurement is activated, the number of test points is
increased to ensure that adjacent-channel powers are measured with adequate

accuracy.

IEC/IEEE-bus commands:

CALC:MARK:FUNC:POW:SEL CPOW|ACP|MCAC
CALC:MARK:FUNC:POW:RES? CPOW|ACP|MCAC
CALC:MARK:FUNC:POW OFF
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STANDARD

1166.3363.12

The CP/IACP STANDARD softkey opens a table for the selection of the settings
according to predefined standards. The test parameters for the channel and
adjacent-channel measurements are set according to the mobile radio standard.

! ACP STAHDARD
+HOHE

The standards available are listed in the
table on the left.

TETRA
FOC
PH=
COPD
COnA
COnA
COnA
COnA
COnA
COonA

IZ95A FLD

IZ95A REL

IZ95C Class @ FUD
IZ95C Class @ REU
J-5TDAAE FUD
J-5TDAAE REU

COMA ISSSC Class 1 FHD
COnA IZSEC Class 1 REU
H-COMA 4.@% FUD
H-CDMA 4.@% FEL
H-CDMA 3GFF FUD

K-CDMA 3GFF REL

COnR Z08@ DS

COnMR Z88a@ nci

COMA Z0@@ MC3

TD-SCONA

Note: For the R&S FSMR, the channel spacing is defined as the distance
between the center frequency of the adjacent channel and the center
frequency of the transmission channel. The definition of the adjacent-
channel spacing in standards IS95 B and C, IS97 B and C and 1S98 B
and C is different. These standards define the adjacent-channel
spacing from the center of the transmission channel to the closest
border of the adjacent channel. This definition is also used for the
R&S FSMR when the following standard settings are selected:

CDMA 1S95 Class 0 FWD

CDMA 1S95 Class 0 REV

CDMA 1S95 Class 1 FWD

CDMA 1S95 Class 1 REV

The selection of the standard influences the following parameters:
channel spacing and adjacent-channel spacing

channel bandwidth, adjacent-channel bandwidth, and type of filtering
resolution bandwidth

video bandwidth

detector

# of adjacent channels

Trace mathematics and trace averaging are switched off.

The reference level is not influenced by the selection of a standard. To achieve
an optimum dynamic range, the reference level has to be set in a way that
places the signal maximum close to the reference level without forcing an
overload message.

The default setting is CP/ACP STANDARD NONE.

IEC/IEEE-bus command: CALC:MARK:FUNC:POW:PRES <standard>
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TIME
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ON OFF
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See following section "Setting the Channel Configuration”

With channel power measurement activated, the SET CP REFERENCE softkey
defines the currently measured channel power as the reference value. The
reference value is displayed in the CH PWR REF field; the default value is 0 dBm.

In adjacent-channel power measurement with one or several carrier signals, the
power is always referenced to a transmission channel, i.e. no value is displayed
for CH PWR REF.

IEC/IEEE-bus command: POW:ACH:REF:AUTO ONCE

The SWEEP TIME softkey activates the entry of the sweep time. With the RMS
detector, a longer sweep time increases the stability of the measurement
results.

The function of the softkey is identical to the softkey SWEEP TIME MANUAL in
the menu BW.

IEC/IEEE-bus command: SWE:TIM <value>

If the NOISE CORR ON/OFF softkey is activated, the results will be corrected by
the instrument's inherent noise, which increases the dynamic range.

When the function is switched on, a reference measurement of the instrument's
inherent noise is carried out. The noise power measured is then subtracted from
the power in the channel that is being examined.

The inherent noise of the instrument depends on the selected center frequency,
resolution bandwidth and level setting. Therefore, the correction function is
disabled whenever one of these parameters is changed. A disable message is
displayed on the screen.

To enable the correction function in conjunction with the changed setting, press
the softkey once more. A new reference measurement is carried out.

|IEC/IEEE-bus command: SENS : POW:NCOR ON
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ON o OFF

¥

FULL SIZE

DIAGRAM

|

ADJUST
REF L

The FAST ACP softkey switches between the IBW method (FAST ACP OFF) and
the time domain method (FAST ACP ON).

With FAST ACP ON the power measurement is performed in the different channels
in the time domain. The R&S FSMR sets the center frequency consecutively to the
different channel center frequencies and measures the power with the selected
measurement time (= sweep time/number of channels). The RBW filters suitable for
the selected standard and frequency offset are automatically used (e.g. root raised
cos with IS 136). The list of available channel filters is included in section "Setting of
Bandwidths and Sweep Time — BW key".

The RMS detector is used for obtaining correct power measurement results.
Therefore this requires no software correction factors.

Measured values are output as a list. The powers of the transmission channels
are output in dBm, the powers of the adjacent channels in dBm (CP/ACP ABS)
or dB (CP/ACP REL).

The sweep time is selected depending on the desired reproducibility of results.
Reproducibility increases with sweep time since power measurement is then
performed over a longer time period.

As a general approach, it can be assumed that approx. 500 non-correlated
measured values are required for a reproducibility of 0.5 dB (99% of the
measurements are within 0.5 dB of the true measured value). This holds true for
white noise. The measured values are considered as non-correlated when their
time interval corresponds to the reciprocal of the measured bandwidth.

With IS 136 the measurement bandwidth is approx. 25 kHz, i.e. measured
values at an interval of 40 us are considered as noncorrelated. A measurement
time of 20 ms is thus required per channel for 1000 measured values. This is the
default sweep time which the R&S FSMR sets in coupled mode. Approx. 5000
measured values are required for a reproducibility of 0.1 dB (99%), i.e. the
measurement time is to be increased to 200 ms.

IEC/IEEE-bus command SENS: POW:HSP ON

The FULL SIZE DIAGRAM softkey switches the diagram to full screen size.

IEC/IEEE-bus command: DISP:WIND1:SIZE LARG|SMAL

The ADJUST REF LVL softkey adjusts the reference level of the R&S FSMR to
the measured channel power. This ensures that the settings of the RF
attenuation and the reference level are optimally adjusted to the signal level
without overloading the R&S FSMR or limiting the dynamic range by a too small
S/N ratio.

Since the measurement bandwidth for channel power measurements is
significantly lower than the signal bandwidth, the signal path may be overloaded
although the trace is still significantly below the reference level.

|IEC/IEEE-bus command: SENS:POW:ACH:PRES:RLEV

For manual setting of the test parameters different from the settings made with ADJUST SETTINGS the
following should be observed:

Frequency span

1166.3363.12

The frequency span must at least cover the channels to be measured plus
a measurement margin of 10%.

For channel power measurement, the span is 1.1 x channel bandwidth.
Note:

If the frequency span is large in comparison with the channel bandwidth
(or the adjacent-channel bandwidths) being examined, only a few points
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on the trace are available per channel. This reduces the accuracy of the
waveform calculation for the channel filter used, which has a negative
effect on the measurement accuracy.

We therefore strongly recommend that the formulas mentioned be taken
into consideration when selecting the frequency span.

Resolution bandwidth (RBW)

Video bandwidth (VBW)

Detector

1166.3363.12

To ensure both an acceptable measurement speed and the required
selection (to suppress spectral components outside the channel to be
measured, especially of the adjacent channels), the resolution bandwidth
must not be selected too small or too large. As a general approach, the
resolution bandwidth is to be set to values between 1% and 4% of the
channel bandwidth.

A larger resolution bandwidth can be selected if the spectrum within the
channel to be measured and around it has a flat characteristic. In the
standard setting, e.g. for standard IS95A REV at an adjacent channel
bandwidth of 30 kHz, a resolution bandwidth of 30 kHz is used. This yields
correct results since the spectrum in the neighbourhood of the adjacent
channels normally has a constant level. For standard NADC/IS136 this is
not possible for example, since the spectrum of the transmit signal
penetrates into the adjacent channels and a too large resolution bandwidth
causes a too low selection of the channel filter. The adjacent-channel
power would thus be measured too high.

With the exception of the IS95 CDMA standards, the ADJUST SETTINGS
softkey sets the resolution bandwidth (RBW) as a function of the channel
bandwidth:

RBW < 1/40 of channel bandwidth.

The maximum possible resolution bandwidth (with respect to the
requirement RBW < 1/40) resulting from the available RBW steps (1, 3) is
selected .

For a correct power measurement, the video signal must not be limited in
bandwidth. A restricted bandwidth of the logarithmic video signal would
cause signal averaging and thus result in a too low indication of the power
(-2.51 dB at very low video bandwidths). The video bandwidth should
therefore be selected at least three times the resolution bandwidth.

The ADJUST SETTINGS softkey sets the video bandwidth (VBW) as a
function of the channel bandwidth as follows:

VBW > 3 x RBW.

The smallest possible VBW with regard to the available step size will be
selected.

The ADJUST SETTINGS softkey selects the RMS detector.

The RMS detector is selected since it correctly indicates the power
irrespective of the characteristics of the signal to be measured. In principle,
the sample detector would be possible as well. Due to the limited number
of trace pixels used to calculate the power in the channel, the sample
detector would yield less stable results. Averaging, which is often
performed to stabilize the measurement results, leads to a too low level
indication and should therefore be avoided. The reduction in the displayed
power depends on the number of averages and the signal characteristics
in the channel to be measured.
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Setting the Channel Configuration

MEAS - CP/ACP CONFIG submenu:

CP/ACP > NO. OF ACP LIMIT The CP/ACP CONFIG softkey opens a submenu
CONFIG g ADJ CHAN CHECK for configuration of the channel power and adjacent
NO. OF EDIT channel power measurement independently of the
TX CHAN | | ACP LIMIT offered standards.
CHANNEL The channel configuration includes the number of
BANDWIDTH channels to be measured, the channel bandwidths
CHANNEL (CHANNEL BANDWIDTH), and the channel
SPACING spacings (CHANNEL SPACING).
SpécTiIiEGZ Limit values can additionally be specified for the
adjacent-channel power (ACP LIMIT CHECK and
CP/ACP EDIT ACP LIMITS) which are checked for
ABS SRS compliance during the measurement.
CHAN PWR
/ HZ
SELECT
TRACE
ADJUST
SETTINGS
o Gt
NO. OF The NO. OF ADJ CHAN softkey activates the entry of the
ADJ CHAN number +n of adjacent channels to be considered in the

1166.3363.12

"

NO. OF

TX CHAN

adjacent-channel power measurement.
Numbers from 0 to 3 can be entered.

The following measurements are performed depending on the
number of the channels.

0 Only the channel powers are measured.

1 The channel powers and the power of the upper and lower
adjacent channel are measured.

2 The channel powers, the power of the upper and lower
adjacent channel and of the next higher and lower channel
(alternate channel 1) are measured.

3 The channel power, the power of the upper and lower
adjacent channel, the power of the next higher and lower
channel (alternate channel 1) and of the next but one
higher and lower adjacent channel (alternate channel 2)
are measured.

IEC/IEEE-bus command: POW:ACH:ACP 1

The NO. OF TX CHAN softkey enables the entry of the number
of carrier signals to be considered in channel and adjacent-
channel power measurements.

Numbers from 1 to 12 can be entered.

The softkey is
measurements.

IEC/IEEE-bus command:

available only for multicarrier ACP

SENS:POW:ACH: TXCH:COUN 4
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CHANNEL
BANDWJIDTH

The CHANNEL BANDWIDTH softkey opens a table for defining
the channel bandwidths for the transmission channels and the
adjacent channels.

ACP CHANNEL BW

CHAN BANDWIDTH
ADJ 14 kHz
ALT1 14 kHz
ALT2 14 kHz

The transmission-channel bandwidth is normally defined by the
transmission standard. The correct bandwidth is set
automatically for the selected standard (see CP/ACP
STANDARD softkey).

With the IBW method (FAST ACP OFF), the channel bandwidth
limits are marked by two vertical lines right and left of the
channel center frequency. It can in this way be visually checked
whether the entire power of the signal under test is within the
selected channel bandwidth.

Measurements in the time domain (FAST ACP ON) are
performed in the zero span mode. The channel limits are
indicated by vertical lines. For measurements requiring channel
bandwidths deviating from those defined in the selected
standard the IBW method is to be used.

Refer to section "Setting of Bandwidths and Sweep Time — BW
key" for a list of available channel filters.

When measuring according to the IBW method (FAST ACP
OFF) the bandwidths of the different adjacent channels are to
be entered numerically. Since all adjacent channels often have
the same bandwidth, the other channels Alt1 and Alt2 are set to
the bandwidth of the adjacent channel on entering the adjacent-
channel bandwidth (ADJ). Thus only one value needs to be
entered in case of equal adjacent channel bandwidths. The
same holds true for the ALT2 channels (alternate channels 2)
when the bandwidth of the ALT1 channel (alternate channel 1)
is entered.

Note: The channel spacings can be set separately by
overwriting the table from top to bottom.

IEC/IEEE-bus command: SENS:POW:ACH:BWID:CHAN 14kHz
SENS:POW:ACH:BWID:ACH 1kHz
SENS:POW:ACH:BWID:ALT1 14kHz
SENS:POW:ACH:BWID:ALT2 14kHz
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The CHANNEL SPACING softkey opens a table for defining the
channel spacings.

ACP CHANNEL SPACING

CHAN SPACING
ADJ 20 kHz
ALT1 40 kHz
ALT2 60 kHz

Since all the adjacent channels often have the same distance to
each other, the entry of the adjacent-channel spacing (ADJ)
causes channel spacing ALT1 to be set to twice and channel
spacing ALT2 to three times the adjacent-channel spacing. Thus
only one value needs to be entered in case of equal channel
spacing. The same holds true for the ALT2 channels when the
bandwidth of the ALT1 channel is entered.

Note: The channel spacings can be set separately by
overwriting the table from top to bottom.
The entry "TX" is only available for the multicarrier
ACP measurement.

IEC/IEEE-bus command: SENS: POW:ACH: SPAC:CHAN 20kHz
SENS:POW:ACH:SPAC:ACH 20kHz
SENS:POW:ACH:SPAC:ALT1 40kHz
SENS:POW:ACH:SPAC:ALT2 60kHz

The ACP REF SETTINGS softkey opens a table for selecting
the transmission channel to which the adjacent-channel relative
power values should be referenced.

ACP REFERENCE CHANNEL

/TX CHANNEL 1
TX CHANNEL 2
TX CHANNEL 3
TX CHANNEL 4
MIN POWER TX CHANNEL
MAX POWER TX CHANNEL
LOWEST & HIGHEST CHANNEL

TX CHANNEL 1 -4 Selection of one of channels 1 to 4.

MIN POWER The transmission channel with the

TX CHANNEL lowest power is used as a reference
channel.

MAX POWER The transmission channel with the

TX CHANNEL highest power is used as a reference
channel.

LOWEST & HIGHEST The outer lefthand transmission

CHANNEL channel is the reference channel for

the lower adjacent channels, the outer
righthand transmission channel that
for the upper adjacent channels.

Note: The softkey is only available for the multicarrier ACP
measurement.

IEC/IEEE-bus command:
SENS:POW:ACH:REF:TXCH:MAN 1
SENS:POW:ACH:REF:TXCH:AUTO MIN
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CP/ACP
ABS , REL

|

CHAN PWR
/ HZ

The CP/ACP ABS/REL softkey (channel power absolute/
relative) switches between absolute and relative power
measurement in the channel.

CP/ACP ABS The absolute power in the transmission channel
and in the adjacent channels is displayed in the
unit of the Y axis, e.g. in dBm, dBpuV.

CP/ACP REL For adjacent-channel power measurements (NO.
OF ADJ CHAN > 0), the level of the adjacent
channels is displayed relative to the level of the
transmission channel in dBc.

For channel power measurements (NO. OF ADJ

CHAN = 0) with a single carrier, the power of the

transmission channel is displayed relative to the

power of a reference channel defined by SET CP

REFERENCE. This means:

1. Declare the power of the currently measured
channel as the reference value, using the
SET CP REFERENCE softkey.

2. Select the channel of interest by varying the
channel frequency (R&S FSMR center
frequency).

With linear scaling of the Y axis, the power of the
new channel relative to the reference channel
(CP/CP,¢) is displayed. With dB scaling, the
logarithmic ratio 10lg (CP/CP,) is displayed.

The relative channel power measurement can
thus also be used for universal adjacent-channel
power measurements. Each channel can be
measured individually.

IEC/IEEE-bus command: SENS:POW:ACH:MODE ABS

The CHAN PWR / HZ softkey toggles between the
measurement of the total channel power and the measurement
of the channel power referenced to a 1-Hz bandwidth.

1

Channel - Bandwidth -
By means of this function it is possible e.g. to measure the
signal/noise power density or use the additional functions

CP/ACP REL and SET CP REFERENCE to obtain the signal to
noise ratio.

IEC/IEEE-bus command:
CALC:MARK:FUNC:POW:RES:PHZ ON|OFF

The conversion factor is 10-1g
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ADJUST
SETTING

The ADJUST SETTINGS softkey automatically optimizes the
instrument settings for the selected power measurement (see
below).

All instrument settings relevant for a power measurement within
a specific frequency range (channel bandwidth) are optimized
for the selected channel configuration (channel bandwidth,
channel spacing):

¢ Frequency span:

The frequency span should cover at least all channels to be
considered in a measurement.

For channel power measurements, the frequency span is set
as follows:

(No. of transmission channels - 1) x transmission channel
spacing + 2 x ftransmission channel bandwidth +
measurement margin

For adjacent-channel power measurements, the frequency
span is set as a function of the number of transmission
channels, the transmission channel spacing, the adjacent-
channel spacing, and the bandwidth of one of adjacent-
channels ADJ, ALT1 or ALT2, whichever is furthest away
from the transmission channels:

(No. of transmission channels - 1) x transmission channel
spacing + 2 x (adjacent-channel spacing + adjacent-channel
bandwidth) + measurement margin

The measurement margin is approx. 10% of the value
obtained by adding the channel spacing and the channel
bandwidth.

¢ Resolution bandwidth RBW < 1/40 of channel bandwidth

¢ Video bandwidth VBW > 3 x RBW

¢ Detector RMS detector

Trace math and trace averaging functions are switched off.
The reference level is not influenced by ADJUST SETTINGS. It
can be separately adjusted with ADJUST REF LVL.

The adjustment is carried out only once; if necessary, the
instrument settings can be changed later.

IEC/IEEE-bus command:
SENS:POW:ACH:PRES ACP|CPOW|MCAC | OBW
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ACP LIMIT
CHECK

EDIT
ACP LIMIES

SELECT

The ACP LIMIT CHECK softkey switches the limit check for the
ACP measurement on and off.

IEC/IEEE-bus command: CALC:LIM:ACP ON
CALC:LIM:ACP:ACH:RES?
CALC:LIM:ACP:ALT:RES?

The EDIT ACP LIMITS softkey opens a table for defining the
limits for the ACP measurement.

ACP LINITS

The following rules apply for the limits:

e A separate limit can be defined for each adjacent channel.
The limit applies to both the upper and the lower adjacent
channel.

e A relative and/or absolute limit can be defined. The check of
both limit values can be activated independently.

e The R&S FSMR checks adherence to the limits irrespective
of whether the limits are absolute or relative or whether the
measurement is carried out with absolute or relative levels. If
both limits are active and if the higher of both limit values is
exceeded, the measured value is marked accordingly.

Note: Measured values exceeding the limit are marked by a
preceding asterisk.

IEC/IEEE-bus command:
CALC:LIM:ACP ON
CALC:LIM:ACP:ACH 0dB, 0dB
CALC:LIM:ACP:ACH:STAT ON
CALC:LIM:ACP:ACH:ABS -10dBm, -10dBm
CALC:LIM:ACP:ACH:ABS:STAT ON
CALC:LIM:ACP:ALT1 0dB, 0dB
CALC:LIM:ACP:ALT1:STAT ON
CALC:LIM:ACP:ALT1:ABS -10dBm, -10dBm
CALC:LIM:ACP:ALT1:ABS:STAT ON
CALC:LIM:ACP:ALT2 0dB, 0dB
CALC:LIM:ACP:ALT2:STAT ON
CALC:LIM:ACP:ALT2:ABS -10dBm, -10dBm
CALC:LIM:ACP:ALT2:ABS:STAT ON

The SELECT TRACE softkey selects the trace on which the
CP/ACP measurement is to be performed. Only activated traces
can be selected, i.e. traces not set to BLANK.

IEC/IEEE-bus command: SENS: POW:TRAC 1
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Examples:

1. Measurement of adjacent-channel power for a specific standard:

The adjacent-channel power is to be measured for a signal at 800 MHz with 0 dBm level in line with

1S136.

[PRESET]

[FREQ: CENTER: 800 MHz]
[AMPT: 0 dBm]

[MEAS]

[CHAN PWR / ACP]

[CP/ACP STANDARD:
select IS136: ENTER]
[CP/ACP CONFIG]

[NO. OF ADJ CHAN:
2 ENTER]

[ADJUST SETTINGS]

PREV

[ADJUST REF LVL]

1166.3363.12

Set the R&S FSMR to the default setting.

Set the center frequency to 800 MHz.

Set the reference level to 0 dBm.

Call the menu for the measurement functions.

Select the channel and adjacent-channel power measurement function.
The measurement is performed with the default settings or a previously
defined setting. The submenu for setting the desired new configuration
is opened.

Select the NADC (1S136) standard.

Call the submenu for configuration of the adjacent-channel power
measurement.

Select two adjacent channels for the measurement, i.e. the adjacent
channel and the alternate channel are measured.

Set the optimum span, resolution bandwidth (RBW), video bandwidth
(VBW) and detector automatically for the measurement. The absolute
channel power and the relative power of the adjacent channels are
displayed on the screen.

Change to the main menu for channel power measurement.

Set the reference level equal to the channel power measured.
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2. Measurement with user-specific channel configuration:

Measurement of the adjacent-channel power ratio (ACPR) of an 1IS95 CDMA signal at 800 MHz, level
0 dBm. Similar to example 1, the setting can be simplified by using CP/ACP STANDARD.

[PRESET]

[FREQ: CENTER: 800 MHz]
[AMPT: 0 dBm]

[MEAS]

[CHAN PWR / ACP]

[CP/ACP CONFIG]

[NO. OF ADJ CHAN:
2 ENTER]

[CHANNEL BANDWIDTH:
1.23 MHz: @: 30 kHz]

[CHAN SPACING:
1.25 MHz:
885 kHz: @:

-1.98 MHz] @:
2.97 MHz]

[ADJUST SETTINGS]

PREV

[ADJUST REF LVL]

1166.3363.12

Set the R&S FSMR to the default setting.

Set the center frequency to 800 MHz.

Set the reference level to 0 dBm.

Call the menu for the measurement functions.

Select the channel and adjacent-channel power measurement function.
The measurement is carried out with the default settings or a previously
defined setting. The submenu for setting the desired new configuration
is opened.

Call the submenu for defining the channel configuration.

Select two adjacent channels for the measurement, i.e. the adjacent
channel and the alternate channel are measured.

Set the channel bandwidth to 1.23 MHz in accordance with IS 95.
Set the adjacent-channel bandwidth to 30 kHz.

TX/ACP CHANNEL BW

CHAN BANDWIDTH
TX 1.23 MHz
ADJ 30 kHz
ALT1 30 kHz
ALT2 30 kHz

Upon entry of 30 kHz for the adjacent channel the alternate channels
are also set to 30 kHz.

Open the list for entering the channel spacings.

TX/ACP CHAN SPACING

CHAN SPACING
TX 1.25 MHz
ADJ 885 kHz

ALT1 1.98 MHz
ALT2 2.97 MHz

Upon entry of 885 kHz for the adjacent channel the channels ALT1 and
ALT2 are set to 1770 kHz and 2655 kHz. Upon entry of 1.98 MHz for
the alternate channel 1 the alternate channel 2 is set to 2.97 MHz.

Automatically set the optimum span (= 5 MHz), resolution bandwidth
(RBW = 30 kHz), video bandwidth (VBW = 300 kHz) and detector
(RMS) for the measurement. The absolute channel power and the
relative power of the adjacent channels and alternate channels are
displayed on the screen.

Go to the main menu for channel power measurement.
Set the reference level equal to the channel power measured.
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3. Measurement of signal/noise power density (C/No) of an IS95 CDMA signal
(frequency 800 MHz, level 0 dBm)

[PRESET]

[FREQ: CENTER: 800 MHz]

[AMPT: 0 dBm]
MEAS]
[CHAN PWR / ACP]

[CP/ACP CONFIG]

[NO. OF ADJ CHAN:
0 ENTER]

[CHANNEL BANDWIDTH:

1.23 MHz]
[ADJUST SETTINGS]

PREV

[ADJUST REF LVL]
[SET CP REFERENCE]

[CP/ACP ABS / REL]

[CHAN PWR / HZ]

[FREQ: CENTER: 805 MHz]

1166.3363.12

Set the R&S FSMR to the default setting.

Set the center frequency to 800 MHz.

Set the reference level to 0 dBm.

Call the menu for the measurement functions.

Select the channel and adjacent-channel power measurement. The
measurement is performed with the default setting or a previously
defined setting. The submenu for setting the desired new configuration
is opened.

Call the submenu for defining the channel configuration.

Do not select an adjacent channel for the measurement, ie. the
measurement is carried out in one channel only.

Set the channel bandwidth to 1.23 MHz in line with 1S95.

Set the optimum span (= 5 MHz), resolution bandwidth (RBW = 30
kHz), video bandwidth (VBW = 300 kHz) and detector (RMS) for the
measurement automatically. The absolute channel power and the
relative power of the adjacent channels and alternate channels are
displayed on the screen.

Go to the main menu for channel power measurement

Set the reference level equal to the channel power measured.

Set the measured channel power as a reference for the subsequent
measurements.

Select relative measurement related to the reference power set with
SET REFERENCE (result 0 dB).

Select power measurement related to 1 Hz bandwidth (result -60.9 dB).

Set the center frequency to 805 MHz. The R&S FSMR measures the
channel power at 1.23 MHz bandwidth and outputs the result in dB
relative to the reference power and 1 Hz bandwidth.
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Measurement of Occupied Bandwidth

An important characteristics of a modulated signal is its occupied bandwidth. In a radio communications
system for instance the occupied bandwidth must be limited to enable distortion-free transmission in
adjacent channels. The occupied bandwidth is defined as the bandwidth containing a defined
percentage of the total transmitted power. A percentage between 10% and 99.9% can be set on the
R&S FSMR.

MEAS OCCUPIED BANDWIDTH menu:

OCCUPIED j OCCUP BW The OCCUPIED BANDWIDTH  softkey activates
BANDWIDT ON _OFF measurement of the occupied bandwidth according to the
% POWER current configuration and opens the submenu for configuring

BANDWIDTH the measurement. The softkey is available only in frequency

domain (span > 0) and is highlighted when the measurement
is switched on.

CHANNEL In the spectrum display mode, this measurement determines
BANDWIDTH the bandwidth that contains a predefined percentage of the
power of the displayed frequency range (% POWER
BANDWIDTH softkey). The occupied bandwidth is output in
the marker display field and marked on the trace by
temporary markers.

Note: - The softkey is only available in the frequency
domain (span > 0).
ADJUST - The measurement is performed on the trace
SETTINGS with marker 1. In order to evaluate another
ADJUST trace, marker 1 must be placed on another trace
REF LVL by means of SELECT TRACE in the MKR menu
i
OCCUP BW The OCCUP BW ON/OFF softkey switches measurement of the occupied
2 OFF bandwidth on or off.
IEC/IEEE-bus command: CALC:MARK:FUNC:POW:SEL OBW
CALC:MARK:FUNC:POW:RES? OBW
CALC:MARK:FUNC:POW OFF
The % POWER BANDWIDTH softkey opens the entry of the percentage of
BANDHEDES power related to the total power in the displayed frequency range which defines

the occupied bandwidth (percentage of total power).
The valid range of values is 10% to 99.9%.

|IEC/IEEE-bus command: SENS:POW:BWID 99PCT
CHANNEL The CHANNEL BANDWIDTH softkey opens an input window for defining the
BANDWI channel bandwidth for the transmission channel. For measurements in line with

a specific transmission standard, the bandwidth specified by the standard for the
transmission channel must be entered.

The default setting is 14 kHz.

The specified channel bandwidth is used for optimization of the test parameters
of the R&S FSMR with ADJUST SETTINGS.

IEC/IEEE-bus command: SENS:POW:ACH:BWID 14kHz
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The ADJUST REF LVL softkey adjusts the reference level of the R&S FSMR to
the measured total power of the signal. The softkey is activated after the first
sweep with the measurement of the occupied bandwidth has been completed
and the total power of the signal is thus known.

Adjusting the reference level ensures that the signal path of the R&S FSMR will
not be overloaded and the dynamic range not limited by too low a reference
level.

Since the measurement bandwidth for channel power measurements is
significantly lower than the signal bandwidth, the signal path may be overloaded
although the trace is distinctly below the reference level. If the measured
channel power is equal to the reference level, the signal path cannot be
overloaded.

|IEC/IEEE-bus command: SENS:POW:ACH:PRES:RLEV

The ADJUST SETTINGS softkey optimizes the instrument settings for the
measurement of the occupied bandwidth according to the specified channel
bandwidth.

All instrument settings relevant for power measurement within a specific
frequency range, such as

¢ frequency span 3 x channel bandwidth

¢ resolution bandwidth RBW < 1/40 of channel bandwidth
¢ video bandwidth VBW > 3 x RBW

e detector RMS

are optimized.

The reference level is not influenced by ADJUST SETTINGS. For an optimum
dynamic range it should be selected in a way that the signal maximum is close
to the reference level.

The adjustment is carried out only once; if necessary, the instrument settings
may be changed later.

|IEC/IEEE-bus command: SENS:POW:PRES OBW
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Measurement principle:

For example, the bandwidth containing 99% of the signal power is to be determined. The routine first
calculates the total power of all displayed points of the trace. In the next step, the points from the right
edge of the trace are summed up until 0.5% of the total power is reached. Auxiliary marker 1 is
positioned at the corresponding frequency. Then the R&S FSMR sums up the points from the left edge
of the trace until 0.5% of the power is reached. Auxiliary marker 2 is positioned at this point. 99% of the
power is now between the two markers. The distance between the two frequency markers is the
occupied bandwidth which is displayed in the marker info field.

A prerequisite for correct measurement is that only the signal to be measured is visible on the screen of
the R&S FSMR. An additional signal would invalidate the measurement.

To ensure correct power measurement especially for noise signals and to obtain the correct occupied
bandwidth, the following settings should be selected:

RBW << occupied bandwidth (approx. 1/20 of occupied bandwidth, for voice
communication type. 300 Hz or 1 kHz)

VBW >3 x RBW

Detector RMS or sample

Span >2 to 3 x occupied bandwidth

Some of the measurement specifications (e.g. PDC, RCR STD-27B) require measurement of the
occupied bandwidth using a peak detector. The detector setting of the R&S FSMR has to be changed
accordingly then.

Example:

Measurement of occupied bandwidth of a PDC signal at 800 MHz, level 0 dBm
[PRESET] Set the R&S FSMR to the default setting.
[FREQ: CENTER: 800 MHz]  Set the center frequency to 800 MHz.

[AMPT: 0 dBm] Set the reference level to 0 dBm.

[MEAS] Call the menu for the measurement functions.

[OCCUPIED BANDWIDTH] Select measurement of the occupied bandwidth and open the submenu
for configuring the measurement.

[% POWER BANDWIDTH. Select 99% for the bandwidth to be measured.

99 %]

[CHANNEL BANDWIDTH. Enter the channel bandwidth of 21 kHz specified by PDC.
21 kHz]

[ADJUST SETTINGS] Optimize the measurement parameters for the specified channel band-
width.

Allow for a complete frequency sweep so that the R&S FSMR can
determine the total signal power.

[ADJUST REF LVL] Adjust the reference level to the measured signal power.
[TRACE: DETECTOR: PDC requires measurement of the occupied bandwidth using a
DETECTOR MAX PEAK] peak detector. Therefore, switch on the peak detector instead of the

RMS detector selected by ADJUST SETTINGS.
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Measurement of Signal Amplitude Statistics

Digital modulated signals are similar to white noise within the transmit channel, but are different in their
amplitude distribution. In order to transmit the modulated signal without distortion all amplitudes of the
signal have to be transmitted linearly, e. g. from the output power amplifier. Most critical are the peak
amplitude values, of course.

Degradation in transmit quality caused by a transmitter two port network is dependent on the amplitude
of the peak values as well as on their probability.

The probability of amplitude values can be measured with the APD function (Amplitude Probability
Distribution). During a selectable measurement time all occurring amplitude values are assigned to an
amplitude range. The number of amplitude values in the specific ranges is counted and the result is
displayed as a histogram. Each bar of the histogram represents the percentage of measured
amplitudes within the specific amplitude range.

video | address
voltage ADC RAM

write read

logic +>CPU—>display
clock

Fig. 4.16-3  Simplified block diagram for APD measurement

REL 3 kH=z Marker 1 [T1]
B.0151v541R APD
Ref -20 dBm Akt 20 4B SUT 680 ns -33.0@ dBm OH | OFE
[0 T CCDF
Lo o1 hd OH OFF
b1 F -
RES BH
Center 8082 MHz 5 db# Ref -28 dBn
HO OF
Amplitude Probabilitu Distribution SAHPLES
Sanples 100aER
Trace 1
Nean Power -37. 29 dBu HHILIE &
Peak Powsr -Z7.53 dBu —_—
Crest Factor 9.75 dB
ADJUST
SETTIHGS
CONT
HEAS
SINGLE
SPECTRUN | SCREEN B | __MEAS

Fig. 4.16-4  Display of the amplitude probability distribution
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Display of the complementary cumulative distribution function (CCDF)

Alternate to the histogram display of the APD the Complementary Cumulative Distribution Function
(CCDF) can be displayed. It shows the probability of an amplitude exceeding a specific value.

For the APD function the x-axis is scaled in absolute values in dBm, whereas for the CCDF function the
x-axis is scaled relative to the MEAN POWER measured.

Definitions:
Crest factor =
CCDF =

Note:

peak voltage to rms
complementary cumulative distribution function

During an active statistic measurement the functions FULL SCREEN, SPLIT SCREEN and

selection of the active diagram via SCREEN A/ SCREEN B are disabled.

1166.3363.12
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MEAS SIGNAL STATISTIC submenu :

SIGNAL j APD —p  X-AXIS The SIGNAL STATISTIC softkey opens a
STATIST ON OFF REF LEVEL submenu for measurement of signal
statistics.
ON CCDFOFF XR&XGIES In the submenu measurement of amplitude
probability density (APD) and complementary
PERCENT cumulative distribution (CCDF) can be
HARKER selected alternately. Only one of the signal
Y-AXIS statistic functions can be switched on at a
RES BW MAX VALUE time.

NO OF Y-AXIS . .
SAMPLES MIN VALUE In _default mode all statistic functions are
switched off.

SCALING With a stgtistic funqtion switched on the R&S
FSMR is set into zero span mode
ADJUST ADJUST automatically.
SETTINGS SETTINGS
CONT
MEAS
SINGLE DEFAULT
MEAS SETTINGS
) i

The R&S FSMR measures the statistics of the signal applied to the RF input with the resolution
bandwidth set. In order not to influence the peak amplitudes the video bandwidth is automatically set to
10 times the resolution bandwidth. The sample detector is used for detecting the video voltage.

APD The APD ON/OFF softkey switches on or off the amplitude probability
ON , OFF distribution function.
HE? When the APD function is switched on, the CCDF function is switched off
automatically.
IEC/IEEE-bus command: CALC:STAT:APD ON
CCDF The CCDF ON/OFF softkey switches on or off the complementary cumulative
ON p OFF distribution function.
When the CCDF function is switched on, the APD function is switched off
automatically.
IEC/IEEE-bus command: CALC:STAT:CCDF ON
PERCENT If the CCDF function is active, the PERCENT MARKER softkey allows to
MARKE position marker 1 by entering a probability value. Thus, the power which is

1166.3363.12

exceeded with a given probability can be determined very easily.
If marker 1 is in the switched-off state, it will be switched on automatically.

IEC/IEEE-bus command: CALC:MARK:Y:PERC 0...100%
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RES BW

NO OF
SAMPLES

SCALING j
3
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The RES BW softkey sets the resolution bandwidth in the menu STATISTIC
FUNCTION directly without switching to the corresponding menu (BW). The
function of the softkey is identical to the softkey RES BW MANUAL in the
menu BW.

For correct measurement of the signal statistics the resolution bandwidth has
to be wider than the signal bandwidth in order to transmit the actual peaks of
the signal amplitude correctly. Video bandwidth is set to 10 MHz automatically
with a statistic function switched on.

IEC/IEEE-bus command: BAND 3 MHz

The NO OF SAMPLES softkey sets the number of power measurements taken
into account for the statistics.

Please note that the overall measurement time is influenced by the number of
samples selected as well as by the resolution bandwidth set up for the
measurement as the resolution bandwidth directly influences the sampling
rate.

|IEC/IEEE-bus command: CALC:STAT:NSAM <value>

X-AXIS The SCALING softkey opens a sub menu that allows changing

REF LEVEL | the scaling parameters for both the x- and the y-axis.

X-AXIS
RANGE

MAX VALUE

Y-AXIS

MIN VALUE

Y-AXIS

ADJUST
SETTINGS

DEFAULT
SETTINGS

REF LEVEL

i)

X-AXIS The X-AXIS REF LEVEL softkey changes the level settings of the
instrument and sets the maximum power to be measured.

The function is identical to softkey REF LEVEL in menu AMPT.
For the APD function this value is mapped to the right diagram
border. For the CCDF function there is no direct representation of
this value on the diagram as the x-axis is scaled relatively to the
MEAN POWER measured.

IEC/IEEE command: CALC:STAT:SCAL:X:RLEV <value>
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ADJUST
SETTINGS

DEFAULT
SETTINGS

The X-AXIS RANGE softkey changes the level range to be
covered by the statistics measurement selected.

The function is identical to softkey RANGE LOG MANUAL in
menu AMPT.

IEC/IEEE command: CALC:STAT:SCAL:X:RANG <value>

The Y-AXIS MAX VALUE softkey defines the upper limit of the
displayed probability range.

Values on the y-axis are normalized which means that the
maximum value is 1.0. As the y-axis scaling has a logarithmic axis
the distance between max and min value must be at least one
decade.

IEC/IEEE command: CALC:STAT:SCAL:Y:UPP <value>

The Y-AXIS MIN VALUE softkey defines the lower limit of the
displayed probability range.

As the y-axis scaling has a logarithmic axis the distance between
max and min value must be at least one decade. Valid values are
in the range 0 < value < 1.

IEC/IEEE command: CALC:STAT:SCAL:Y:LOW <value>

see below

The DEFAULT SETTINGS softkey resets the x- and y-axis
scalings to their PRESET values.

x-axis ref level: -20 dBm

x-axis range APD: 100 dB

x-axis range CCDF: 20 dB

y-axis upper limit; 1.0

y-axis lower limit; 1E-6

IEC/IEEE-bus command: CALC:STAT:PRES

The ADJUST SETTINGS softkey optimizes the level settings of the R&S
FSMR according to the measured peak power in order to gain maximum
sensitivity of the instrument.

The level range is adjusted according to the measured difference between
peak and minimum power for APD measurement and peak and mean power
for CCDF measurement in order to obtain maximum power resolution.
Additionally the probability scale is adapted to the selected number of

samples.

IEC/IEEE-bus command: CALC:STAT:SCAL:AUTO ONCE
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CONT The CONT MEAS softkey starts collecting a new sequence of sample data

MERS and calculating the APD or CCDF curve depending on the selected
measurement. The next measurement is started automatically as soon as the
indicated number of samples has been reached ("CONTinuous
MEASurement").

IEC/IEEE-bus command: INIT:CONT ON;
INIT:IMM

The SINGLE MEAS softkey starts collecting a new sequence of sample data

MEAS and calculating the APD or CCDF curve depending on the selected

h measurement. At the beginning of the measurement previously obtained
measurement results are discarded.

IEC/IEEE-bus command: INIT:CONT OFF;
INIT:IMM

Hint for usage of the marker functions with measurement of signal statistics:

With the signal statistic measurement level always is displayed on x-axis. Y-axis always is a normalized
value between 0 and 1. In contrary to use of marker in frequency or time domain marker is input in level
values and the output is in percentage values.

Example:

Measurement of CCDF of a IS95 BTS signal, level 0 dBm, frequency 800 MHz

[PRESET] Switch on preset settings.

[FREQ: CENTER: 800 MHz]  Set center frequency to 800 MHz.

[AMPT: 10 dBm] Set reference level to 10 dBm.

[BW: 3 MHZ] Set resolution bandwidth to 3 MHz (resolution bandwidth shall be wider
then signal bandwidth (1.25 MHz) in order to have the complete signal
within the resolution bandwidth).

[MEAS] Call the menu for measurement functions.

[SIGNAL STATISTIC] Call the menu for signal statistics measurement.

[CCDF ON /OFF] Switch on measurement of the complementary cumulative distribution

function. The R&S FSMR switches to zero span mode. The power of
the signal and the CCDF is calculated for the number of samples
selected. With the CCDF function sample detector and video bandwidth
are set automatically.

[NO OF SAMPLES: 10000] Set the number of measurement samples to 10000.

[SINGLE MEAS] Start the measurement sequence. At the end the resulting trace will
display the CCDF for the measured 10000 samples.
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Measurement of Carrier/Noise Ratio C/N and C/N,

Using the carrier/noise measurement function, the FSP determines the C/N ratio which can also be
shown normalized to a 1 Hz bandwidth (function C/N,).

To determine the noise power, a channel at the set center frequency is examined. The bandwidth of the
channel is fixed by means of the CHANNEL BANDWIDTH function.

The largest signal in the frequency span is the carrier. It is searched when the function is activated and
is marked by means of the REFERENCE FIXED marker. The noise power of the channel is subtracted
from the signal level obtained (C/N), and in the case of a C/N, measurement it is referred to a 1 Hz
bandwidth.

There are two methods for measuring the carrier/noise ratio:

1. The carrier is outside the channel examined:

In this case, it is sufficient to switch on the desired measurement function and to set the channel
bandwidth. The carrier/noise ratio is displayed on the screen.

2. The carrier is inside the channel examined:

In this case, the measurement must be performed in two steps. First, the reference measurement is
performed with the carrier being active. This is done by switching on either the C/N or the C/N,
measurement and waiting for the end of the next measurement run . Then, the carrier is switched off so
that only the noise of the test setup is active in the channel. The carrier/noise ratio is displayed after the
subsequent measurement has been completed.

The ADJUST SETTINGS function facilitates the selection of the frequency span appropriate for the
channel bandwidth: it automatically sets the SPAN to approx. 4 x channel bandwidth.

The RMS detector is enabled when the power measurement is switched on (TRACE-DETECTOR-
RMS).

Submenu MEAS - C/N, C/N,:

c/N The C/N, C/No softkey opens the submenu for configuring the
—> C/N . . .
C/No ¥ carrier/noise ratio measurement.
The user can choose between measurement without (C/N) and
C/No measurement with reference to the bandwidth (C/No). In addition,
it is possible to select the bandwidth of the channel and to adapt
the span.
CHANNEL Note:
BANDWIDTH The measurements are only available in the frequency domain
(span >0).
ADJUST
SETTINGS
it
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The C/N and C/No softkeys enable and disable the measurement of the
carrier/noise ratio, the C/No measurement also being referred to a 1 Hz
bandwidth.

The maximum value of the current trace is determined when the function is
activated and is marked by means of the REFERENCE FIXED marker.

Note: The measurement is performed on the trace where MARKER 1 is
located. To measure another trace, MARKER 1 has to be shifted to
the trace in question using the SELECT TRACE softkey in the MKR
menu.

If no marker is active, MARKER 1 is activated when the function is
switched on.

IEC/IEEE-bus command: CALC:MARK:FUNC:POW:SEL CN
CALC:MARK:FUNC:POW:RES? CN
CALC:MARK:FUNC:POW:SEL CNO
CALC:MARK:FUNC:POW:RES? CNO
CALC:MARK:FUNC:POW OFF

The CHANNEL BANDWIDTH softkey opens a window for selecting the
measurement channel bandwidth.

The default setting is 14 kHz.

The specified channel bandwidth allows the optimal setting of the measurement
parameters of the FSP using ADJUST SETTINGS.

IEC/IEEE-bus command: SENS: POW:ACH:BWID 14kHz
The ADJUST SETTINGS softkey adapts the span to the channel bandwidth

selected.
For the carrier/noise ratio measurement, the span is set to:

4 x channel bandwidth + measurement margin

The adjustment is performed once; if necessary, the setting can be changed
later on.

IEC/IEEE-bus command: SENS:POW:ACH:PRES CN | CNO

4.16-33 E-1



MEAS - Analyzer R&S FSMR

Measurement of the AM Modulation Depth

MODULATION The MODULATION DEPTH softkey switches on the measurement of the AM
REENH modulation depth. An AM-modulated carrier is required on the screen for

ensuring correct operation.

The level value of MARKER 1 is taken as the carrier level. When this

function is activated, MARKER 2 and MARKER 3 are automatically set

symmetrically to the carrier on the adjacent peak values of the trace as delta

markers and MARKER 2 is activated for the entry.

When the position of MARKER 2 (delta) is changed, MARKER 3 (delta) is

moved symmetrically with respect to the reference marker (MARKER 1).

If the data entry is activated for MARKER 3 (MARKER 1 2 3 4 softkey), the

latter can be moved for fine adjustment irrespective of MARKER 2.

The R&S FSMR calculates the power at the marker positions from the
measured levels. The AM modulation depth is calculated from the ratio
between the power values at the reference marker and at the delta markers.
When the powers of the two AM side bands are unequal, the mean value of
the two power values is used for AM modulation depth calculation.

Measurement example:

The AM modulation depth of a carrier modulated with 1 kHz is to be
measured at 100 MHz.

[PRESET] The R&S FSMR is set to the default setting.

[CENTER: 100 MHz]  The center frequency is set to 100 MHz.

[SPAN: 5 kHz] The span is set to 5 kHz.

[AMPT: 0 dBm] The reference level is set to 0 dBm.

[MKR FCTN] MARKER 1 is switched on and positioned at the
maximum of the displayed trace.

[MODULATION The measurement of the AM modulation depth is

DEPTH: 1 kHz] switched on. MARKERS 2 and 3 (delta markers) are

set to the adjacent peak values of the trace and are
activated for the frequency entry.

The AM modulation depth is output in % in the
marker info field.

When 1 kHz is entered, MARKER 2 can be exactly
positioned on 1 kHz and MARKER 3 at -1 kHz from
the reference marker.

IEC/IEEE-bus command: CALC:MARK:FUNC:MDEP ON;
CALC:MARK:FUNC:MDEP:RES?
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Measurement of the Third Order Intercept (TOI)

If several signals are applied to a transmission twoport device with nonlinear characteristic,
intermodulation products appear at its output by the sums and differences of the signals. The nonlinear
characteristic produces harmonics of the useful signals which intermodulate at the characteristic. The
intermodulation products of lower order have a special effect since their level is largest and they are
near the useful signals. The intermodulation product of third order causes the highest interference. It is
the intermodulation product generated from one of the useful signals and the 2nd harmonic of the
second useful signal in case of two-tone modulation.

The frequencies of the intermodulation products are above and below the useful signals. Fig. 4.16-6
shows intermodulation products Pj1 and P> generated by the two useful signals Py¢ and Pys.

4 P P
Level U1 U2 N

apg

1 2
N

Af Af Af
>
Frequenc
fI 1 fU 1 fU 2 fI2 q y

Fig. 4.16-6  Intermodulation products Pys and Py,

The intermodulation product at fi» is generated by mixing the 2nd harmonic of useful signal Py, and
signal Py, the intermodulation product at fj4 by mixing the 2nd harmonic of useful signal P4 and signal

fi1 =2 X fu1 - fuz M
fia =2 xfy2 - fur )
The level of the intermodulation products depends on the level of the useful signals. If the two useful

signals are increased by 1 dB, the level of the intermodulation products increases by 3 dB, which
means that spacing aps between intermodulation signals and useful signals is reduced by 2 dB. This is

illustrated in Fig. 4.16-7.
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Fig. 4.16-7  Dependence of intermodulation level on useful signal level

The useful signals at the twoport output increase proportionally with the input level as long as the
twoport is in the linear range. A level change of 1 dB at the input causes a level change of 1 dB at the
output. Beyond a certain input level, the twoport goes into compression and the output level stops
increasing. The intermodulation products of the third order increase three times as much as the useful
signals. The intercept point is the fictitious level where the two lines intersect. It cannot be measured
directly since the useful level is previously limited by the maximum twoport output power.

It can be calculated from the known line slopes and the measured spacing aps at a given level
according to the following formula.

IP3:6%+PN 3)

The 3™ order intercept point (TOI), for example, is calculated for an intermodulation of 60 dB and an
input level Py of -20 dBm according to the following formula:

IP3= 6—20 +(-20dBm)=10dBm. (4)
“ The TOI softkey enables the measurement of the 3" order intercept point.
A two-tone signal with equal carrier levels is expected at the R&S FSMR
input. MARKER 1 and MARKER 2 (both normal markers) are set to the
maximum of the two signals. MARKER 3 and MARKER 4 (both delta

markers) are placed on the intermodulation products. When the function is
enabled, the frequency entry is activated for the delta markers. They can be
set manually.

The R&S FSMR calculates the third order intercept from the level spacing
between normal markers and delta markers and outputs it in the marker info
field.

IEC/IEEE-bus command: CALC:MARK:FUNC:TOI ON;
CALC:MARK:FUNC:TOI:RES?
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Example:

A two-tone signal with frequencies of 100 MHz and 101 MHz is applied to the

RF input of the R&S FSMR. The level of the two signals is -10 dBm.

[PRESET] The R&S FSMR is set to the default setting.

[CENTER: 100.5 MHz] The center frequency is set to 100.5 MHz.

[SPAN: 3 MHz] The span is set to 3 MHz.

[AMPT: -10 dBm)] The reference level is set to -10 dBm.

[MKR FCTN] MARKER 1 is switched on and set to the signal
peak.

[TON The R&S FSMR sets the 4 markers to the useful
signals and the intermodulation products and
calculates the third order intercept. The result is
output in the marker info field.

SELECT The SELECT MARKER softkey activates the selection of a marker for
MARKE functions MODULATION DEPTH and TOI. Thus, the markers can be fine-

1166.3363.12

adjusted for these functions.
The markers are numerically selected in a data entry field. Delta marker 1 is

selected by entering '0'".

If the marker is in the switch-off state, it will be switched on and can thus be

shifted.

IEC/IEEE-bus command: CALC:MARK1 ON;

CALC:MARK1:X <value>;
CALC:MARK1:Y?
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Setup of Limit Lines and Display Lines — LINES Key

Limit lines are used to define amplitude curves or spectral distribution boundaries on the display screen
which are not to be exceeded. They indicate, for example, the upper limits for interference radiation or
spurious waves which are allowed from a unit under test (UUT). For transmission of information in
TDMA (e.g. GSM), the amplitude of the bursts in a timeslot must adhere to a curve which must fall
within a specified tolerance band. The lower and upper limits may each be specified by a limit line. Then,
the amplitude curve can be controlled either visually or automatically for any violations of the upper or
lower limits (GO/NOGO test).

The instrument supports limit lines with a maximum of 50 data points. 8 of the limit lines stored in the
instrument can be used simultaneously and activated in the split-screen mode either in Screen A,
Screen B or in the two windows. The number of limit lines stored in the instrument is only limited by the
capacity of the flashdisk used.

For each limit line, the following characteristics must be defined:

e The name of the limit line. The limit line data are stored under this name and can be examined in the
table LIMIT LINES.

e The domain in which the limit line is to be used. Here, a distinction is made between the time domain
(span = 0 Hz) and the frequency domain (span > 0 Hz).

e The reference of the interpolation points to the X axis. The limit line may be specified either for
absolute frequencies or times or for frequencies which are related to the set center frequency and
times related to the time on the left edge of the diagram.

e The reference of the interpolation points to the Y axis. The limit line can be selected either for
absolute levels or voltages or referred to the set maximum level (Ref Lvl). The position on the display
depends on the REF LEVEL POSITION.

e With relative reference values for the Y axis, it is possible to enter an absolute threshold
(THRESHOLD) which lowers the relative limit values (see below).

e The type of limit line (upper or lower limit). With this information and the active limit checking function
(Table LIMIT LINES, LIMIT CHECK ON, the R&S FSMR checks for compliance with each limit.

e The limit line units to be used. The units of the limit line must be compatible with the level axis in the
active measurement window.

e The measurement curve (trace) to which the limit line is assigned. For the R&S FSMR, this defines
the curve to which the limit is to be applied when several traces are simultaneously displayed.

e For each limit line, a margin can be defined which serves as a threshold for automatic evaluation.
¢ In addition, commentary can be written for each limit line, e.g. a description of the application.
Display lines are exclusively used to optically mark relevant frequencies or points in time (span = 0) as

well as constant level values. It is not possible to check automatically whether the marked level values
have been underranged or exceeded.
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Selection of Limit Lines

The LINES key opens the menu for fixing the limit lines and the display lines.
LINES menu

%}3

SELECTED LIMIT LINE
Name : GSMZBAUR w—Fxiz: LIN
Domain: FREQLEMNCY w—3caling: RBSOLUTE
Uit dBm y-scaling: ABESOLUTE
Limit: LUPPER

GEM?00 Transient Spectrum Upper Limit

SELECT
LIMIT LINE

NEW LIMIT

Comment : LINE ©

LINIT LINES
NAME COMPATIELE ~ LIMIT CHECK  TRACE MARGIN EDIT LINIT
JGSMSPOUP on 0.000 o5 LINE ©

LP1GHZ ¢ off z 0.000 oF —
NFSIG 3 8.000 oB

COPY
LINIT LINE

DELETE
LINIT LINE

X OFFSET

Y OFFSET

DISPLAY
LINES =

800 MHz/

SCREEN B |

The SELECTED LIMIT LINE display field provides information concerning the characteristics of the
marked limit lines.

In the LIMIT LINES table, the limit lines compatible to the settings of the active screen can be enabled.

New limit lines can be specified and edited in the NEW LIMIT LINE and EDIT LIMIT LINE sub-menus,
respectively.

The horizontal and vertical lines of the DISPLAY LINES submenu mark individual levels or frequencies
(span > 0) or times (span = 0) in the diagram.
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The SELECTED LIMIT LINE table provides information about the
characteristics of the marked limit line :

Name name

Domain frequency or time

Unit vertical scale

X-Axis interpolation

Limit upper/lower limit

X-Scaling absolute or relative frequencies/times
Y-Scaling absolute or relative Y units

Threshold absolute limit with relative Y units
Comment commentary

The characteristics of the limit line are set in the EDIT LIMIT LINE (=NEW
LIMIT LINE) sub-menu.

The SELECT LIMIT LINE softkey activates the LIMIT LINES table and the
selection bar jumps to the uppermost name in the table.

The following information is offered in the columns of the table:

Name Enable the limit line.

Compatible Indicates if the limit line is compatible with the measurement
window of the given trace.

Limit Check Activate automatic violation check for upper/lower limits.
Trace Select the measurement curve to which the limit is assigned.
Margin Define margin.

Name and Compatible - Enabling limit lines

A maximum of 8 limit lines can be enabled at any one time. In split screen
mode, they may be assigned to screen A, screen B or to both screens. A
check mark at the left edge of a cell indicates that this limit line is enabled.

A limit line can only be enabled when it has a check mark in the Compatible
column, i.e. only when the horizontal display (time or frequency) and vertical
scales are identical to those of the display in the measurement window.
Lines with the unit dB are compatible to all dB(..) settings of the Y axis.

If the scale of the y axis or the domain (frequency or time axis) are changed,
all non-compatible limit lines are automatically switched off in order to avoid
misinterpretation. The limit lines must be enabled anew when the original
display is re-displayed.

IEC/IEEE-bus command: CALC:LIM3:NAME "GSML1"
CALC:LIM3:UPP:STAT ON
CALC:LIM4:LOW:STAT ON
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Limit Check - Activate automatic limit violation check

When LIMIT CHECK ON is activated, a GO/NOGO test is performed in the
active screen. In the center of the diagram, a display window appears which
indicates the results of the limit check test:

LIMIT CHECK: PASSED No violations of active limits.

LIMIT CHECK: FAILED  One or more active limit lines were violated. The
message contains the names of the limit lines
which were violated or whose margins were not
complied with.

LIMIT CHECK: MARGIN The margin of at least one active limit lines was
not complied with, however, no limit line was
violated. The message contains the names of the
limit lines whose margins were not complied with.

The following example shows two active limit lines:

LIMIT CHECK: FAILED

LINE VHF MASK: Failed
LINE UHF2MASK: Margin

A check for violations of limit lines takes place only if the limit line of the
assigned measurement curve (trace) is enabled.
If LIM CHECK is set to OFF for all active limit lines, then the limit line check is
not executed and the display window is activated.

|IEC/IEEE-bus command: CALC:LIM:STAT ON
INIT; *WATI
CALC:LIM:FAIL?

Trace - Select the measurement curve to which the limit line is
assigned.

The selection of the measurement curve (trace) takes place in an entry
window. Allowed are the integer entries 1, 2 or 3. The default setting is trace
1. If the selected limit line is not compatible with the assigned measurement
curve, then the limit line is disabled (display and limit check).

|IEC/IEEE-bus command: CALC:LIM:TRAC 1
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See following Section "Entry and Editing of Limit Lines".

The COPY LIMIT LINE softkey copies the data file describing the marked
limit line and saves it under a new name. In this way, a new limit line can be
easily generated by parallel translation or editing of an existing limit line. The
name can be arbitrarily chosen and input via an entry window (max. of 8
characters).

IEC/IEEE-bus command: CALC:LIM3:COPY 2 or
CALC:LIM3:COPY "GSM2"

The DELETE LIMIT LINE softkey erases the selected limit line. Before
deletion, a message appears requesting confirmation.

IEC/IEEE-bus command: CALC:LIM3:DEL

The X OFFSET softkey horizontally shifts a limit line, which has been
specified for relative frequencies or times (X axis). The softkey opens an
entry window, where the value for shifting may be entered numerically or via
the rollkey.

Note: This softkey does not have any effect on limit lines that represent
absolute values for the X axis.

IEC/IEEE-bus command: CALC:LIM3:CONT:0OFFS 10kHz

The Y OFFSET softkey vertically shifts a limit line, which has relative values
for the Y axis (levels or linear units such as volt). The softkey opens an entry
window where the value for shifting may be entered numerically or via the
rollkey.

Note: This softkey does not have any effect on limit lines that represent
absolute values for the Y axis.

IEC/IEEE-bus command: CALC:LIM3:LOW:0FFS 3dB
CALC:LIM3:UPP:OFFS 3dB
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Entry and Editing of Limit Lines

FBW 3 IMH=z
EDIT LIMIT LINE TRELE
MName : LP1GHZ
Domain: FREQUENCY
Unit: oBm
re—fise LT
»—Scaling: ARBSOLUTE
1 nfEC FESOLUTE
LFFER
408 dB
Threshold:
Comment: Lowpass at 1 GHz
Freguencu LIMIT/dBm
0.0800 Hz -18.0008
1.008 GHz -18 . Baaa
1.081 GH=z —70.0a0a
3.000 GHz el il

Press ENTER to edit field

Start @ Hz 208 IHzs

A limit line is characterized by

e its name

¢ the assignment of domain (frequency or time)

¢ the scaling in absolute or relative times or frequencies
¢ the vertical unit

¢ the interpolation

¢ the vertical scaling

¢ the vertical threshold (only with relative vertical scaling)
¢ the margin

¢ the definition of the limit line as either upper or lower limit.
¢ the data points for frequency/time and level

At the time of entry, the R&S FSMR immediately checks that all limit lines are in accordance with certain
guidelines. These guidelines must be observed if specified operation is to be guaranteed.

e The frequencies/times for each data point must be entered in ascending order, however, for any
single frequency/time, two data points may be input (vertical segment of a limit line).

The data points are allocated in order of ascending frequency/time. Gaps are not allowed. If gaps are
desired, two separate limit lines must be defined and then both enabled.

e The entered frequencies/times need not necessarily be selectable in R&S FSMR. A limit line may also
exceed the specified frequency or time domains. The minimum frequency for a data point is
-200 GHz, the maximum frequency is 200 GHz. For the time domain representation, negative times
may also be entered. The valid range is -1000 s to +1000 s.

e The minimum/maximum value for a limit line is -200 dB to +200 dB for the logarithmic or 10-20 to
10*20 or -99.9% to + 999.9% for the linear amplitude scales.
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LINES - EDIT LIMIT LINE menu
EDIT LIMIT NEW LIMIT The EDIT LIMIT LINE and NEW LIMIT LINE softkeys both call the EDIT

LINE LINE . 8| [/MIT LINE sub-menu used for editing limit lines. In the table heading,
the characteristics of the limit line can be entered. The data points for
u u frequency/time and level values are entered in the columns.
Name Enter name.
Domain Select domain.
Unit Select units.
X-Axis Select interpolation
Limit Select upper and lower limit value.
X-Scaling Entry of absolute or relative values for the X axis
Y-Scaling Entry of absolute or relative values for the Y axis
Margin Entry of margin.
Threshold Entry of vertical threshold (only with relative vertical
scaling)
Comment Enter comments.
Time/Frequency Enter time/frequency for the data points.
Limit/dBm Enter magnitudes for the data points.
Note: Domain, unit, X scaling and Y scaling cannot be modified

as soon as reference values have been entered in the
data section of the table.

ENE The NAME softkey enables the entry of characteristics in the table heading.

@ Name - Enter name

A maximum of 8 characters is permitted for each name. All names must be
compatible with the MS DOS conventions for file names. The instrument
stores all limit lines with the .LIM extension.

IEC/IEEE-bus command: CALC:LIM3:NAME "GSML1"

Domain - Select time or frequency domain

The default setting is frequency.
Note: A change in domain (frequency/time) is only permitted when the data
point table is empty.

IEC/IEEE-bus command: CALC:LIM3:CONT:DOM FREQ
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X Axis - Select interpolation

Linear or logarithmic interpolation can be carried out between the frequency
reference points of the table. The ENTER key toggles between LIN and LOG
selection.

IEC/IEEE-bus commands CALC:LIM3:CONT:SPAC LIN
CALC:LIM3:UPP:SPAC LIN
CALC:LIM3:LOW:SPAC LIN

Scaling - selection of absolute or relative scaling

The limit line can either be scaled in absolute (frequency or time) or relative units.
Any of the unit keys may be used to toggle between ABSOLUTE and RELATIVE,
the cursor must be positioned in the X Scaling or the Y Scaling line.

X-Scaling ABSOLUTE The frequencies or times are interpreted as
absolute physical units.

X-Scaling RELATIVE In the data point table, the frequencies are referred
to the currently set center frequency. In time
domain mode, the left boundary of the diagram
constitutes the reference.

Y-Scaling ABSOLUTE  The limit values refer to absolute levels or
voltages.

Y-Scaling RELATIVE The limit values refer to the reference level (Ref
Level) or, in case a reference line is set, to the
reference line.

Limit values with the unit dB are always relative
values.

The RELATIVE scaling is always suitable, if masks for bursts are to be
defined in the time domain, or if masks for modulated signals are required in
the frequency domain.

An X offset with half the sweep time may be entered in order to shift the mask
in the time domain into the center of screen.

IEC/IEEE-bus command: CALC:LIM3:CONT:MODE ABS
CALC:LIM3:UPP:MODE ABS
CALC:LIM3:LOW:MODE ABS

Unit - Select the vertical scale units for the limit line

The selection of units takes place in a selection box. The default setting is dBm.

UNITS
VERTICAL SCALE

IEC/IEEE-bus command: CALC:LIM3:UNIT DBM
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Limit - Select upper/lower limit

A limit line can be defined as either an upper or lower limit.

IEC/IEEE-bus command: --
(defined by key words :UPPer or :LOWer)

Margin - Setting a margin.

The margin is defined as the signal-level distance to the limit line . When the
limit line is defined as an upper limit, the margin means that the level is below
the limit line. When the limit line is defined as a lower limit, the margin means
that the level is above the limit line. The default setting is 0 dB (i.e. no
margin).

IEC/IEEE-bus command: CALC:LIM3:UPP:MARG 10dB
CALC:LIM3:LOW:MARG 10dB

Threshold — Selection of the threshold value with relative Y scaling

With relative Y scaling, an absolute threshold value can be defined which
lowers the relative limit values. The function is useful especially for mobile
radio applications provided the limit values are defined in relation to the
carrier power as long as they are above an absolute limit value.

Example:
RBW 300 Hz Marker [T1]
VBW 3 kHz -28.4 dBm
Ref -20 dBm Att 10 dB SWT 100 ms 200.0100 MHz

000000,

absolute threshold

.
Yesees00g0000000004

relative limit line

Center 200 MHz 10 kHz/ Span 100 kHz

000000000000 0000 00

The preset value is at -200 dBm. The field is displayed if the value
RELATIVE is entered in the field Y-SCALING.

IEC/IEEE-bus command: CALC:LIM3:UPP:THR -30 dBm
or
CALC:LIM3:LOW:THR -30 dBm

Comment - Enter comments

Comments are arbitrary, however, they must be less than 41 characters long.

IEC/IEEE-bus command: CALC:LIM3:COMM "Upper limit"
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DELETE
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LIMIT LINE

SHIFT Y
LIMIT LINE

SAVE
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The VALUES softkey activates the entry of the data points in the table
columns TimelFrequency and Limit/dB. Which table columns appear
depends upon the Domain selection in the table heading.

The desired frequency/time data points are entered in ascending order (two
repeated frequencies/time values are permitted).

IEC/IEEE-bus command: CALC:LIM3:CONT:DATA 1MHz, 3MHz, 30MHz
CALC:LIM3:UPP:DATA -10,0,0
CALC:LIM3:LOW:DATA -30,-40,-40

The INSERT VALUE softkey creates an empty line above the current cursor
position where a new data point may be entered. However, during the entry of
new values, it is necessary to observe an ascending order for frequency/time.

IEC/IEEE-bus command: --

The DELETE VALUE softkey erases the data point (complete line) at the
cursor position. All succeeding data points are shifted down accordingly.

IEC/IEEE-bus command: --

The SHIFT X LIMIT LINE softkey calls an entry window where the complete
limit line may be shifted parallel in the horizontal direction.

The shift takes place according to the horizontal scale:
— in the frequency domain in Hz, kHz, MHz or GHz
— in the time domain in ns, ys, ms or s

In this manner, a new limit line can be easily generated based upon an
existing limit line which has been shifted horizontally and stored (SAVE LIMIT
LINE softkey) under a new name (NAME softkey).

IEC/IEEE-bus command: CALC:LIM3:CONT:SHIF 50KHz

The SHIFT Y LIMIT LINE softkey calls an entry window where the complete
limit line may be shifted parallel in the vertical direction.

The shift takes place according to the vertical scale:
— for logarithmic units, relative, in dB
— for linear units, as a factor

In this manner, a new limit line can be easily generated based upon an

existing limit line which has been shifted vertically and stored (SAVE LIMIT

LINE softkey) under a new name (NAME softkey).

IEC/IEEE-bus command: CALC:LIM3:CONT:UPP:SHIF 20dB
CALC:LIM3:CONT:LOW:SHIF 20dB

The SAVE LIMIT LINE softkey stores the currently edited limit line . The
name can be entered in an input window (max. 8 characters)

IEC/IEEE-bus command: --
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Display Lines

Display lines help to evaluate a trace — as do markers. The function of a display line is comparable to
that of a ruler that can be shifted on the trace in order to mark absolute values.

The R&S FSMR provides two different types of display lines :
¢ two horizontal level lines for marking levels — Display Line 1/2,

e two vertical frequency or time lines for marking frequencies or points in time — Frequency/Time Line
1/2.

Each line is identified by one of the following abbreviations:
D1 Display Line 1

D2 Display Line 2

F1 Frequency Line 1

F2 Frequency Line 2

T1 Time Line 1

T2 Time Line 2

The level lines are continuous horizontal lines across the entire width of a diagram and can be shifted in
y direction.

The frequency or time lines are continuous vertical lines across the entire height of the diagram and can
be shifted in x direction.

The DISPLAY LINES submenu for activating and setting the display lines appears different depending
on the display mode set in the active measurement window (frequency or time domain).

If the spectrum is shown (span = 0) the TIME LINE 1 and TIME LINE 2 softkeys are disabled, whereas
in the time domain (span = 0) the FREQUENCY LINE 1 and FREQUENCY LINE 2 softkeys are not
available.

Note: The softkeys for setting and switching the display lines on/off work like triple switches:
Initial situation: The line is off (softkey with gray background)

1st press: The line is switched on (softkey with red background) and the data input
function is activated. The position of the display line can be selected by means
of the rollkey, the step keys or a numerical entry in the appropriate field. The
data input function is disabled if another function is activated. The line,
however, remains switched on (softkey with green background).

2nd press: The line is switched off (softkey with gray background).

Initial situation: The line is on (softkey with green background)

1st press: The data input function is activated (softkey with red background). The
position of the display line can be selected by means of the rollkey, the step
keys or a numerical entry in the appropriate field. The data input function is
disabled if another function is activated. The line, however, remains switched
on (softkey with green background).

2nd press: The line is switched off (softkey with gray background).
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LINES menu
DAL B j> DISPLAY
LINES ® LINE 1
@ DISPLAY
LINE 2
FREQUENCY | __
LINE 1 Frequency Domain
(Span > 0 Hz)
FREQUENCY | —|
LINE 2
TIME ]
LINE 1 Time Domain
(Span =0 Hz)
TIME
LINE 2 | —
i)
DISPLAY The DISPLAY LINE 1/2 softkeys enable or disable the level lines and allow
LINE 1 the user to enter the position of the lines.

The level lines mark the selected level in the measurement window.

-

DISPLAY IEC/IEEE-bus command: CALC:DLIN:STAT ON
LINE 2 CALC:DLIN -20dBm

-

FREQUENCY The FREQUENCY LINE 1/2 softkeys enable or disable the frequency lines
LINE 1 1/2 and allow the user to enter the position of the lines.
H E The frequency lines mark the selected frequencies in the measurement
window.
FREQUENCY
LINE 2 Note: The two softkeys cannot be used in the time domain (span = 0).

IEC/IEEE-bus command: CALC:FLIN:STAT ON
CALC:FLIN 120MHz

TIME The TIME LINE 1/2 softkeys enable or disable the time lines 1/ and allow the
LINE 1 user to enter the position of the lines.

The time lines mark the selected times or define search ranges (see section
"Marker Functions ").

TIME
LINE 2 Note: The two softkeys cannot be used in the frequency domain (span >
0).

i .

IEC/IEEE-bus command: CALC:TLIN:STAT ON
CALC:TLIN 10ms
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Configuration of Screen Display — DISP Key

The DISPLAY menu allows the configuration of the diagram display on the screen and also the selection
of the display elements and colors. The POWER SAVE mode is also configured in this menu for the
display.

The test results are displayed on the screen of the R&S FSMR either in a full-screen window or in two
overlapping windows. The two windows are called diagram A and diagram B.

In the default setting, the two windows are completely decoupled from each other, ie they behave like
two separate instruments. This is very useful, for example with harmonics measurements or
measurements on frequency-converting DUTSs, since the input signal and the output signal lie in different
frequency ranges.

However, specific settings of the two windows (reference level, center frequency) can be coupled, if
required, so that with CENTER B = MARKER A for example, the shift of the marker in diagram A causes
the frequency range (zoomed in some cases) to be shifted along diagram B.

New setttings are performed in the diagram selected via hotkey SCREEN A or SCREEN B. If only one
window is displayed, it is the diagram in which the measurements are performed; the diagram not
displayed is not active for measurements.

REL 1 MH=z Marker 1 [T11]
VEM 1@ MHz -13.84 dBn FULL
Ref -1@ dBm ALt 2@ dB SHT 1 ms 207000000 ps
l SCREEN
FOMER [T1] —_—
-z FEFF, —TT0F dBn
__3@ m] G n] AC £ dE SPLIT
MEAM -18.2% dB
-8 2 SCREEH
--50
-0
70
3;-\ ............. 1AMl Jhd ol dl e
--oa REF LEVEL
--1e@ COUPLED
Center 935.2 MHz 108 pss
REL 3@ kHz
LB 10@ kHz
Ref -1@ dBim Akt 20 4B SUT 5 ms
-2 CENTER B
-3 = HARKER A
@ -
-8 CEHTER A
-6 - HARKER B
7@ I
--00
...E |.| AL PN T SR I FY 10 T B ) Y S E—— A T e e AR AT L L AU DELD I
160 -j—- ———- — ' - — —

Center 935.2 MHz 36@ kHz, Span 3.6 MH=z COHFIG

SPECTRUH | SCREEH B | DISPLAY =

Fig. 4.18-1 Typical split-screen display, settings are uncoupled
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The DISP key opens the menu for configuring the screen display and selecting the active diagram in
SPLIT SCREEN mode.

LINE S

FULL SCREEN SELECT
SCREEN TITLE OBJECT
SPLIT TIME+DATE BRIGHTNESS
SCREEN ON OFF
LOGO TINT
ON OFF
REF LEVEL
CoUBLaL ANNOTATION SATURATTON
ON OFF
DATA ENTRY
OPAQUE
CENTER B DEFAULT PREDEFINED
= MARKER A COLORS 1 COLORS
CENTER A DEFAULT
= MARKER B COLORS 2
CONFIG — DISPLAY
DISPLAY @ PWR SAVE
FULL The FULL SCREEN softkey selects the display of one diagram. This
SERERT corresponds to the default setting of R&S FSMR.

In the FULL SCREEN mode it is possible to switch between two different
device settings by selecting the active window (screen A or screen B).
Switching between SCREEN A and SCREEN B is performed by means of the
corresponding key in the HOTKEY bar:

‘ SPECTRUM ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SCREEN B

0 0 0 0 &0 ¢8O &

It should be noted that the measurements in the FULL SCREEN mode are
performed only in the visible (active) window.

The active window is marked by ATl or B

IEC/IEEE-bus command:

on the right of the diagram.

DISP:FORM SING
DISP:WIND<1|2>:SEL

SPLIT The SPLIT SCREEN softkey selects the display of two diagrams. The upper
2l diagram is designated SCREEN A, the lower diagram SCREEN B.

Switching between SCREEN A and SCREEN B is performed via the
corresponding key in the HOTKEY bar. The active window is marked by

A B

highlighting fields and

IEC/IEEE-bus command:

on the right of the diagram.
DISP:FORM SPL
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REF LEVEl The REF LEVEL COUPLED softkey switches the coupling of the reference
olyRusy level on and off. In addition to the reference level, the mixer level and input
@ attenuation are coupled with one another.

For the level measurement, the same reference level and input attenuation
must be set for the two diagrams.

IEC/IEEE-bus command INST:COUP RLEV
CENTER B The CENTER B = MARKER A and CENTER A = MARKER B softkeys couple
=MARKER A the center frequency in diagram B with the frequency of marker 1 in diagram
@ A and the center frequency in diagram B with the frequency of marker 1 in
diagram B. The two softkeys are mutually exclusive.
_CENTER A This coupling is useful, eg for viewing the signal at the marker position in
—MARKER B diagram A with higher frequency resolution or in the time domain in diagram
B.
@ If marker 1 is off, it is switched on and set to the maximum of the trace in the

active diagram.

IEC/IEEE-bus command: INST:COUP CF B
INST:COUP CF A

SCREEN SELECT The CONFIG DISPLAY softkey opens a submenu
TITLE OBJECT allowing additional display items to be added to the
TR DATE screen. In addition, the display power-save mode
on IR BRIGHTNESS| (DISPLAY PWR SAVE) and the colors of the
display elements can be set here.
LOGO TINT
ON OFF
IANNOTATION SATURATION
ON OFF
DATA ENTRY|
OPAQUE
DEFAULT PREDEFINED,
COLORS 1 COLORS
DEFAULT
COLORS 2
DISPLAY
PWR SAVE

0D On
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SCREEN
TI’HI.E

TIME+DATE
ON 0 OFF

|

LOGO
ON , OFF

ANNOTATION
ON 0 OFF

DATAENTRY
OP%QUE

"

DEFAULT
COL%S 1

¥

DEFAULT
COL%S 2

¥
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The SCREEN TITLE softkey activates the entry of a title for the
active diagram A or B. It switches on or off a title that is already
input. The length of the title is limited to max. 20 characters.

IEC/IEEE-bus command: DISP:WIND1:TEXT 'Noise Meas'
DISP:WINDL:TEXT:STATe ON

The TIME+DATE ON/OFF softkey switches on or off the display of
date and time above the diagram.

IEC/IEEE-bus command: DISP:TIME OFF

The LOGO ON/OFF softkey switches the Rohde & Schwarz
company logo displayed in the upper left corner of the display
screen on or off.

IEC/IEEE-bus command: DISP:LOGO ON

The ANNOTATION ON/OFF softkey switches the displaying of
frequency information on the screen on and off.
ON Frequency information is displayed.

OFF Frequency information is not outputted to the display. This
can be used for example to protect confidential data.

IEC/IEEE-bus command: DISP:ANN:FREQ ON

The DATAENTRY OPAQUE softkey sets the data entry windows to
opaque. This means that entry windows are underlayed with the
background color for tables.

IEC/IEEE-bus command: -—

The DEFAULT COLORS 1 and 2 softkey restores the default
settings for brightness, color tint and color saturation for all display
screen elements.

The color schemes have been selected to give optimum visibility of
all picture elements at an angle of vision from above or below.
DEFAULT COLORS 1 is active in the default setting of the
instrument.

IEC/IEEE-bus command: DISP:CMAP:DEF1
DISP:CMAP:DEF2
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DISPLAY
PWR, SAVE

SELECT
OBqFCT

]

The DISPLAY PWR SAVE softkey is used to switch on/off the
power-save mode for the display and to enter the time for the
power-save fuction to respond. After the elapse of this time the
display is completely switched off, ie including backlighting.

Note: This mode is recommended for saving the TFT display
especially when the instrument is exclusively operated
in remote control.

The power-save mode is configured as follows:

o The first keystroke activates the power-save mode and opens
the editor for the response time (POWER SAVE TIMEOUT).
The response time is entered in minutes between 1 and 6
minutes and is confirmed by ENTER.

o The power-save mode is deactivated by pressing the key again.

On leaving the menu with the power-save mode in the activated
state, the softkey is highlighted in color on returning to the menu
and opens again the editor for the response time. Pressing again
the key switches off the power-save mode.

IEC/IEEE-bus command: DISP: PSAV ON
DISP:PSAV:HOLD 15

The SELECT OBJECT softkey activates the SELECT DISPLAY
OBJECT table, with which a graphics element can be selected.
After selection, the brightness, tint and saturation of the selected
element can be changed using the softkeys of the same name. The
color changes by means of the PREDEFINED COLORS softkey
can be seen immediately on the display screen.

SELECT DISPLAY OBJECT

v Background
Grid
Function field + status field + data entry text
Function field LED on
Function field LED warn
Enhancement label text
Status field background
Trace 1
Trace 3
Marker
Lines
Measurement status + limit check pass
Limit check fail
Table + softkey text
Table + softkey background
Table selected field text
Table selected field background
Table + data entry field opag titlebar
Data entry field opaqg text
Data entry field opag background
3D shade bright part
3D shade dark part
Softkey state on
Softkey state data entry
Logo
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BRIGHTNESS

¥

TINT

SATURATION
fl
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y

COLORS

PREDEFINED

¥

The BRIGHTNESS softkey activates entry of the brightness of the
selected graphics element.

Values between 0 and 100% can be entered.
IEC/IEEE-bus: DISP:CMAP3:HSL< hue>,<sat>,<lum>

The TINT softkey activates the entry of the color tint of the selected
element. The entered value is related to a continuous color
spectrum ranging from red (0%) to blue (100%).

IEC/IEEE-bus: DISP:CMAP3:HSL <hue>,<sat>,<lum>

The SATURATION softkey activates the entry of the color
saturation for the selected element.

The range of inputs is from 0 to 100%.
IEC/IEEE-bus: DISP:CMAP3:HSL <hue>,<sat>,<lum>

The PREDEFINED COLORS softkey activates a table, with which
the predefined colors for the diplay screen elements can be
selected.

COLOR

V' BLACK
BLUE
BROWN
GREEN
CYAN
RED
MAGENTA

YELLOW

WHITE

GRAY

LIGHT GRAY
LIGHT BLUE
LIGHT GREEN
LIGHT CYAN
LIGHT RED
LIGHT MAGENTA

IEC/IEEE-bus command: DISP:CMAP1 to 26:PDEF <color>
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Instrument Setup and Interface Configuration — SETUP Key

The SETUP key opens the menu for configuration of the R&S FSMR:

} TRANSDUCER
FACTOR

EDIT TRD
FACTOR O

NEW
FACTOR &
DELETE
FACTOR

> TRD FACTOR
NAME

GPIB

4{>

TRD FACTOR
UNIT

TRD FACTOR
VALUES

CoM
INTERFACE

INSERT
LINE

TIME +
DATE

DELETE
LINE

CONFIGURE
NETWORK

]

NETWORK
LOGIN

SOFT
FRONTPANEL

REFLVL ADJ

IIiHHEHHEIl

PAGE SAVE TRD
FACTOR

PAGE
DOWN

®IH@IFDIDI

TP

GPIB

o R

> [ i

HARDWARE INSTALL
_{ > ‘ INPUT ‘ ‘ INFO D OPTTON ADDRESS
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The following settings can be modified here:
e The REFERENCE INT/EXT softkey determines the source of the reference

e The NOISE SRC ON/OFF softkey switches on and off the voltage supply for an external noise
source.

e The PREAMP softkey switches on the RF preamplifier gain. This softkey is only available with option
EL. ATTENUATOR (B25).

e The TRANSDUCER softkey opens a submenu for entering the correction characteristics for
transducers.

e The GENERAL SETUP softkey opens a submenu for all the general settings such as IEC/IEEE-bus
address, date and time as well as the configuration of the device interfaces. FIRMWARE OPTIONS
can be installed under this menu item.

1166.3363.12 4.19-1 E-1



Configuration/Setup R&S FSMR

e The SYSTEM INFO softkey opens a submenu for displaying the hardware configuration of the
instrument, the switching cycle statistics and system messages.

e The SERVICE softkey opens a submenu in which special device functions and system information
can be selected for servicing. The password required for service functions can be entered in this
submenu.

e The SERVICE FUNCTIONS softkey enables additional special settings for servicing and
troubleshooting. It is available after entering the corresponding password under the SERVICE
softkey.

External Reference

The R&S FSMR can use the internal reference source or an external reference source as frequency
standard from which all internal oscillators are derived. A 10 MHz crystal oscillator is used as internal
reference source. In the default setting (internal reference), this frequency is available as output signal
at rear-panel connector REF OUT, e.g. to synchronize other instruments to the reference of the R&S
FSMR.

In the setting REFERENCE EXT, the connector REF IN is used as input connector for an external
frequency standard. In this case all internal oscillators of the R&S FSMR are synchronized to the
external reference frequency (also 10 MHz).

SETUP menu:
REFERENCE The REFERENCE INT / EXT softkey switches between the internal and
INT g EXT external reference.
@ Note: If the reference signal is missing when switching to external

reference, the message "EXREF" appears after a while to
indicate that there is no synchronization.

On switching to internal reference please ensure that the
external reference signal is de-activated to avoid interactions
with the internal reference signal.

IEC/IEEE-bus command: ROSC: SOUR INT

External Noise Source

SETUP menu:
REFERENCE The NOISE SRC ON/OFF softkey switches on or off the supply voltage for an
INT g EXT external noise source which is connected to the NOISE SOURCE connector
@ on the rear panel of the instrument.

IEC/IEEE-bus command: DIAG: SERV:NSO ON
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YIG Filter On/Off

In order to carry out broadband signal analysis, the YIG filter at the input of the R&S FSMR can be
removed from the signal path.

YIG FILTER The YIG FILTER ON / OFF Fsoftkey bypasses the input YIG filter so that
ON g OFF broadband signal analysis via the RF is possible. Press the softkey again to

Hi? re-enable the YIG filter.
Note: The YIG filter operates only if the frequency in the signal path

exceeds 3.6 GHz. The command has, therefore, no effect if the
frequency is below this threshold. (R&S FSMR-B2)

IEC/IEEE-bus command: INP:FILTER:YIG ON|OFF

RF Preamplifier

To improve the noise figure, a low-noise preamplifier with variable gain at the RF input can be switched
into the signal path.

SETUP menu:
PREAMP The PREAMP softkey switches the preamplifier on and activates the entry of
f the preamplifier gain. The preamplifier is switched off by pressing the softkey
again.
Hi? The only possible value with option el. attenuator is 20 dB.
IEC/IEEE-bus command: INP:GAIN 0DB
Note: The PREAMP softkey is only available with option EL.
ATTENUATOR (R&S FSMR-B25) .
Transducer

Activating Transducer Factors

The TRANSDUCER softkey opens a submenu enabling the user to activate or deactivate defined
transducer factors, to generate new transducer factors or to edit existing ones. A table with the
transducer factors defined is displayed.

As soon as a transducer is activated, the unit of the transducer is automatically used for all the level
settings and outputs. The unit cannot be changed in the AMPT menu since the R&S FSMR and the
transducer used are regarded as one measuring instrument. Only if the transducer has the unit dB, will
the unit originally set on the R&S FSMR be maintained and can be changed.

If a transducer factor is active, the remark TDF appears in the Enhancement Labels column.
After all transducers have been switched off, the R&S FSMR returns to the unit that was used before a
transducer was activated.

In the analyzer mode, an active transducer for a sweep is calculated once in advance for every point
displayed and is added to the result of the level measurement during the sweep. If the sweep range
changes, the correction values are calculated again. If several measured values are combined, only one
value is taken into consideration.

If the active transducer factor is not defined for the entire sweep range, the values missing are replaced
by zeroes.
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SETUP menu:

n

TRANSDUCER —PTRANSDUCER

FACTOR

NEW TRD
FACTOR ¥

EDIT
FACTOR

DELETE
FACTOR

REFLVL ADa

AUTO MAN

PAGE
19) 34

PAGE
DOWN

The TRANSDUCER softkey opens a submenu where
defined transducer factors can be edited or new
transducer factors can be entered. A table with the
available factors is displayed, and the active transducer
can be selected from this list.

TRANSDUCER FACTOR

Name Unit
V Cable 1 dB
HK116 dBuV/m
HL223 dBuV/m

The TRANSDUCER FACTOR table contains all the defined factors with name and unit. If the number of
transducer factors defined exceeds the number of lines available in the table, the user has to scroll

through the table.

Only one factor at a time can be activated. A tick next to the name indicates that the transducer is

active.

1166.3363.12

TRANSDUCER
FACTOR

"

The TRANSDUCER FACTOR softkey places the scrollbar on
the position of the active transducer factor.

If a transducer factor is not active, the scrollbar is placed on the
first line of the table.

IEC/IEEE-bus command: CORR:TRAN:SEL <name>
CORR:TRAN ON | OFF
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DELETE

"

REFLVL ADJ]
AUT9 MAN

¥

PAGE UP

PAGE DOWN

The NEW and EDIT softkeys give access to the submenu for
editing and generating transducer factors.

The DELETE softkey deletes the factor that is marked. To
prevent inadvertent deleting, the instrument outputs a
confirmation query.

MESSAGE

Do you really want
to delete the factor?

IEC/IEEE-bus command: CORR: TRAN DEL

When a transducer factor is used, the trace is moved by a
calculated shift. However, an upward shift reduces the dynamic
range for the displayed values. With the softkey REFLVL ADJ
an automatic reference level offset adaptation allows to restore
the original dynamic range by also shifting the reference level by
the maximum value of the transducer factor.

IEC/IEEE-bus command:
CORR:TRAN:ADJ:RLEV ON | OFF

Note: Command CORR:TRAN:SEL has to be sent prior to this
command

The PAGE UP and PAGE DOWN softkeys are used to scroll
through large tables that cannot completely be displayed on the
screen.
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Entry and Editing of Transducer Factors

A transducer factor is characterized by the following:

e Reference values with frequency and factor (Values)
e Unit of the factor (Unit) and
e Name (Name) to distinguish the various factors.

During entry the R&S FSMR checks the transducer factor for compliance with specific rules that must be
met to ensure correct operation.

e The frequencies for the reference values must always be entered in ascending order. Otherwise the
entry will not be accepted and the following message will appear.

Frequency Sequence!

e The frequencies entered may exceed the frequency range of the R&S FSMR since only the set
frequency range is taken into account for measurements. The minimum frequency of a reference
value is 0 Hz, the maximum frequency 200 GHz.

e The value range for the transducer factor is £200 dB. If the minimum or maximum value is
exceeded, the R&S FSMR outputs the following message:

Min Level -200 dB or
Max Level 200 dB.

e Gain has to be entered as a negative value, and attenuation as a positive value.

Note: The softkeys in the "UNIT" submenu of the AMPT key cannot be operated if the transducer is
on.
INSERT The NEW and EDIT softkeys give access to the
NEW > LINE submenu for editing and generating transducer factors.

DELETE
LINE

EDIT

SAVE TRD
FACTOR
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EDIT TRANSDUCER FACTOR

Name/Unit/Interpolation: | Cable dB LIN
Comment:
FREQUENCY TDF/dB. . FREQUENCY TDF/dB. .
1.0000000 MHz 1.000
1.0000000 GHz 5.500

Depending on the softkey selected, either the table with the data of the factor marked (softkey EDIT) or
an empty table (softkey NEW) appears. This table is empty except for the following entries:

Unit: dB
Interpolation: LIN for linear frequency scaling
LOG for logarithmic frequency scaling

The features of the factor are entered in the header of the table, and the frequency and the transducer
factor are entered in the columns.

Name Entry of name

Unit Selection of unit

Interpolation Selection of interpolation

Comment Entry of comment

FREQUENCY Entry of frequency of reference values
TDF/dB Entry of transducer factor.

During editing, a transducer factor remains stored in the background until the factor edited is saved with
the SAVE TRD FACTOR softkey or until the table is closed. A factor that was edited by mistake can be
restored by leaving the entry function.

Name - Entry of name

The name may consist of a maximum of 8 characters that have to comply
with the conventions for DOS file names. The instrument automatically adds
the extension .TDF to all transducer factors that are saved.

If an existing name is changed, the factor stored under the previous name is
maintained and is not automatically overwritten by the new version. The old
factor can be deleted later on using the DELETE function. This makes it
possible to copy factors.

IEC/IEEE-bus command CORR: TRAN: SEL <name>
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Unit - Selection of unit

The unit of the transducer factor is selected from a box that is activated by
pressing ENTER.

FACTOR UNIT

dB
dBm
dBuVv
dBuvV/m
dBpA
dBpA/m
v dBpw
dBpT

The default setting is dB.
IEC/IEEE-bus command CORR: TRAN:UNIT <string>

Interpolation - Selection of interpolation

Linear or logarithmic interpolation can be performed between the frequency
reference values of the table. The ENTER key allows the user to select LIN
or LOG (toggle function).

IEC/IEEE-bus command CORR: TRAN: SCAL LIN|LOG

The following diagrams show the effect that interpolation has on the
calculated trace:

Fig. 4.19-1 Linear frequency axis and linear interpolation

Fig. 4.19-2 Logarithmic frequency axis and interpolation

Comment - Entry of comment
Any comment with a maximum length of 50 characters can be entered.

IEC/IEEE-bus command CORR: TRAN: COMM <string>

1166.3363.12 4.19-8 E-1



R&S FSMR

Configuration/Setup

1166.3363.12

FREQUENCY, TDF/dB — Entry of values

The scrollbar marks the first reference value. The desired reference values
must be entered in ascending order of frequencies. After the frequency has
been entered, the scrollbar automatically goes to the associated level value.

The table can be edited after entry of the first value using the INSERT LINE
and DELETE LINE softkeys. To change individual values later on, the value
has to be selected and a new one entered.

IEC/IEEE-bus command CORR: TRAN: DATA <freqg>,<level>.

INSERT
LENE

|

DELETE
LANE

SAVE TRD
FARTOR

The INSERT LINE softkey inserts an empty line above the
marked reference value. When entering a new reference
value in the line, the ascending order of frequencies must
be taken into consideration, however.

The DELETE LINE softkey deletes the marked reference
value (complete line). The reference values that follow
move one line up.

|IEC/IEEE-bus command --

The SAVE TRD FACTOR softkey saves the changed table
in a file on the internal hard disk.

If there is already a transducer factor that has the same
name, a confirmation query is output.

If the new factor is active, the new values become
immediately valid.

IEC/IEEE-bus command - (With IEC/IEEE bus operation,
the save operation is performed
automatically after the definition
of the reference values)
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Programming the Interface Configuration and Time Setup

The GENERAL SETUP softkey opens a submenu in which the general instrument parameters can be
set up. In addition to the configuration of the digital interfaces (IECBUS, COM), the date and time may

be entered.

The current settings are displayed in tabular form on the display screen where they may be edited.

SETUP - GENERAL SETUP submenu:

Att 18 dB

GFIE ADDRESE DATE
I Tine B : 25
---mhDt .

Bits
FParity

Stopbits

Hi-Handehake. NONE I--.

2W-Handshake HNONE

Duner INSTRUMENT I---
[

2 HHz Span 18 HHz |
OPTIOHS &

Selecting the IEC/IEEE-Bus Address

SETUP - GENERAL SETUP menu:

GPIB
fn

]

GPIB
ADDRES

¥

ID STRING
FAGTORY

ID STRING
USER

1166.3363.12

The GPIB softkey opens a submenu for setting the parameters of the remote-
control interface.

IEC/IEEE-bus command: --

The GPIB ADDRESS softkey enables the entry of the IEC/IEEE-bus address.
Valid addresses are 0 through 30. The default address is 20.
IEC/IEEE-bus command: SYST : COMM: GPIB: ADDR 20

The ID STRING FACTORY softkey selects the default response to the *IDN?
query.
IEC/IEEE-bus command: --

The ID STRING USER softkey opens an editor for entering a user-defined
response to the *IDN? query.
Max. length of output string: 36 characters

IEC/IEEE-bus command: —-
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GPIB The GPIB LANGUAGE softkey opens a list of selectable remote-control
LANGUAGE languages:

SCPI

8560E
8561E
8562E
8563E
8564E
8565E
8566A
85668
8568A
8568B
8594E

Note:
For 8566A/B, 8568A/B and 8594E, command sets A and B are available.
Command sets A and B differ in the rules regarding the command structure.

On switching between remote-control languages, the following settings or
changes will be made:

SCPI:
» The instrument will perform a PRESET.

8566A/B, 8568A/B, 8594E:
» The instrument will perform a PRESET.
» The following instrument settings will then be changed:

Model # of Trace | Start Freq. | Stop Freq. | Ref Level Input
Points Coupling
8566A/B 1001 2 GHz 22 GHz |0dBm DC (FSU/FSQ)
AC (FSP)
8568A/B 1001 0 Hz 1.5GHz |0dBm AC
8560E 601 0 Hz 29GHz |[0dBm AC
8561E 601 0 Hz 6.5GHz |0 dBm AC
8562E 601 0 Hz 13.2GHz |0dBm AC
8563E 601 0 Hz 26.5GHz [0 dBm AC
8564E 601 0 Hz 40GHz [0 dBm AC
8565E 601 0 Hz 50 GHz |0 dBm AC
8594E 401 0 Hz 3 GHz 0 dBm AC

o Switchover of the "# of Trace Points" will not take place until the
instrument is switched to the REMOTE mode. For manual operation
(selected with LOCAL softkey), the number of sweep points (trace
points) will always be set to 1251.

e The stop frequency indicated in the table may be limited to the
corresponding frequency of the R&S R&S FSMR, if required.

IEC/IEEE-bus command: SYST:LANG "SCPI"™ | "8560E" | "8561E" |
"8562E" | "8563E" | "8564E" |
"8565E" | "85606A" | "8566B" |
"8568A" | "8568B" | "8594E"
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Serial Interface Configuration

SETUP-GENERAL SETUP submenu:

CoM
INTERFACE

1166.3363.12

The COM INTERFACE softkey activates the COM INTERFACE table for
entry of the serial interface parameters.

The following parameters can be configured in the table:

Baud rate data transmission rate

Bits number of data bits

Parity bit parity check

Stop bits number of stop bits

HW-Handshake hardware handshake protocol

SW-Handshake software handshake protocol

Owner assignment to the measuring instrument or computer
COrn TNTERFACE

Baud

Bits =

Parity HOKE

Stopbits 2

HW-Handshake HONE
sW-Handshake HONE
Ouner INSTRUMENT

Baud - Data transmission rate
The R&S FSMR supports baud rates between 110 and 19200 baud. The
default setting is 9600 baud.

BAUD RATE

19Z20@
<3600
4508
2408
1208
=140
J0a
11@

IEC/IEEE-bus command: SYST:COMM: SER:BAUD 9600

Bits — Number of data bits per word

For the transmission of text without special characters, 7 bits are adequate.
For binary data as well as for text with special characters, 8 bits must be
selected (default setting).

+3

IEC/IEEE-bus command: SYST:COMM: SER:BITS 7
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Parity — Bit parity check
NONE no parity check (default setting)

EVEN even parity check
ODD odd parity check
PARLTY
+HONE
ELEN
ooD

IEC/IEEE-bus command: SYST: COMM: SER: PAR NONE

Stop bits — Number of stop bits
Available are 1 and 2. The default setting is 1 stop bit.
STOPEITS |

I

IEC/IEEE-bus command: SYST:COMM: SER: SBIT 1

HW-Handshake — Hardware handshake protocol

The integrity of data transmission can be improved by the use of a hardware
handshake mechanism, which effectively prevents uncontrolled transmission
of data and the resulting loss of data bytes. For hardware handshake
additional interface lines are used to transmit acknowledge signals with which
the data transmission can be controlled and, if necessary, stopped until the
receiver is ready to receive data again.

A prerequisite for using hardware handshaking is, however, that the interface
lines (DTR and RTS) are connected on both transmitter and receiver. For a
simple 3-wire connection, this is not the case and hardware handshake
cannot be used here.

Default setting is NONE.

HI-HAHDEHAKE

~NOME

DTRARTS

IEC/IEEE-bus command: SYST: COMM: SER: CONT: DTR OFF
SYST:COMM: SER:CONT:RTS OFF
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SW-Handshake — Software handshake protocol

Besides the hardware handshake mechanism using interface lines, it is also
possible to achieve the same effect by using a software handshake protocol.
Here, control bytes are transmitted in addition to the normal data bytes.
These control bytes can be used, as necessary, to stop data transmission
until the receiver is ready to receive data again.

In contrast to hardware handshaking, software handshaking can be realized
even for a simple 3-wire connection.

One limitation is, however, that software handshaking cannot be used for the
transmission of binary data, since the control characters XON and XOFF
require bit combinations that are also used for binary data transmission.

Default setting is NONE.

Sk_HANDEHAKE

~HOHE

HOM #OFF

IEC/IEEE-bus command: SYST: COMM: SER: PACE NONE

Owner — Assignment of the interface

The serial interface can be assigned alternatively to the measuring instrument
section or to the computer section

If the interface is assigned to one section of the instrument, it is not available
to the other section.

INSTRUMENT The interface is assigned to the measuring instrument
section. Outputs to the interface from the computer
section are not possible will get lost.

(O] The interface is assigned to the computer section. It
cannot be used by the measuring instrument section. This
means that remote control of the instrument via the
interface is not possible.

OWNER ]

+IMN=TRUNMENT

IEC/IEEE-bus command: --
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Setting Date and Time
SETUP-GENERAL SETUP submenu:

The TIME+DATE softkey activates the entry of time and date for the internal

TIME+DATE .
realtime clock.

TINE AKD DATE

Time el : 3@
Date 11 MARE Z0@zZ

Time - Input of time

In the corresponding dialog box, the time is partitioned into two input fields so
that hours and minutes can be entered independently.

TIME | 21]:]59]

IEC/IEEE-bus command: SYST:TIME 21,59

Date - Input of Date

In the corresponding dialog box, the date is partitioned into 3 input fields so
that day, month and year can be input separately.

DATE

For the selection of the month, pressing a unit key opens a list of
abbreviations wherein the desired month can be selected.

MOKTH
JAH
FEE
AFR
nAY
JUH
JuL
ALG
SEP
acT
KO
DEC

IEC/IEEE-bus command: SYST:DATE 1999,10,01
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Configuration of Network Settings R&S FSMR

The instrument can be connected to an Ethernet LAN (local area network) by means of the LAN
Interface R&S FSMR. This allows data transmission via the network and the use of network printers.
The network card is able to handle both 10 MHz Ethernet IEEE 802.3 and 100 MHz Ethernet IEEE

802.3u.

For more details see section 'LAN Interface R&S FSMR'.

SETUP - GENERAL SETUP - menu:

CONFIGURE
NETWORK

|

1166.3363.12

The CONFIGURE NETWORK softkey opens the dialog box with the
network settings.

L Local Area Connection 8 Skatus = x|

General I Support I

i~ Connection
Statusz: Connected
Duration: 00:12:48
Speed: 10.0 Mbps
— Achivity -
Sent —— _}‘1 —— Received
b
Packets: 42 I 15
Propgrties | Dizable I
L

Close |

The softkey is used to modify an existing network configuration after the
corresponding tabs are selected (see subsection "Configuration of Already
Installed Network Protocols" in the section "Option FSP-B16 — LAN
Interface").

Notes: - A PC keyboard with trackball (or mouse instead) is required for
the installation/configuration of the network support.
- The softkey is only available with built-in LAN interface FSU

IEC/IEEE-bus command: -
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NETWORK The NETWORK LOGIN softkey opens the dialog box with the auto login
LOGIN settings.

Metwork Login

Logit Mame:

Password: |instrument

¥ Auto Login

Ok, I Cancel |

When a network is installed, the preset user name 'Instrument' and the
password 'instrument' can be adapted to a new user (see section 'Defining
Users' in the LAN interface manual).

With the 'Auto Login' option active, an automatic registration is performed
during booting with the specified user name and password. Otherwise the
Windows XP login request is displayed during booting.

Notes: - A PC keyboard with trackball (or additional mouse instead) is
required for the installation/configuration of the network
support.

- The softkey is only available with built-in LAN interface R&S
FSMR.

IEC/IEEE-bus command: -
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Enabling Firmware Options

The OPTIONS softkey opens a submenu that allows license keys for firmware options to be entered.
Previously installed options are displayed in a table that opens automatically.

i INSTALL
OPTIONS . » of 2@ dBa At ; OPTIOH

FIRMWARE OPTI
DESCRIFTION NAME CODE REFOUE
GEMN/EDGE APplication U185 K5 4874151143 A | oPTION |

FH Demcdulator K7 3414471088 I---

Span 10 MH=z

TNSTRLL Softkey INSTALL OPTION opens the data entry for the license keycode of a
OFTION firmware option.
m On entry of a valid license key the message OPT/ION KEY OK is displayed in
: the status line and the firmware option appears in table FIRMWARE
OPTIONS .

On entry of an invalid license key the message OPTION KEY INVALID is
displayed in the status line.

IEC/IEEE-bus command: --

PEMOVE Softkey REMOVE OPTION removes all firmware options from the
OFTION instruments. Execution of this function must be confirmed in a message box
m in order to avoid removal of the firmware options by mistake.
i

IEC/IEEE-bus command: --
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Emulation of the Instrument Front Panel

SETUP - GENERAL SETUP — NEXT menu:

SOFT

FRO‘TPANEL

1166.3363.12

The SOFT FRONTPANEL softkey switches the display of the front-panel
keys on and off.

When the front-panel keys are displayed on the screen, the instrument can be
controlled by clicking the respective button with the mouse. This is especially
useful when the instrument in a different site is controlled via a remote-control
program, such as, for instance, the remote desktop of Windows XP, and the
screen contents are transferred to the controller via remote link (see the section
"LAN Interface - Remote Desktop under Windows XP).

Analyzer Screen

Note:

*RBU 1 khz
VBN 10 kHz
ALt 30 dB #8T 4=

Ll

P

cu
[
|

er 834,99 MHz 15.2805 kHzs an 152.605 Kz

Tx Charnel
Pouer -0.83 dBu Banduidth 25 kHz

Adiacent Channel
Lower -34.71 dBc Banduidth 25 kHz
Upper -34.37 dBc Spacing 30 kHz

Alternate Channel
Lower -656.1@ dBc Banduidth 25 kHz
Upper -66.44 dBc Spacing 6@ kHz

Display resolution:

When the display of the front-panel keys is switched on, the
screen resolution of the instrument changes to 1024x768 pixels.
Only a section of the total screen is then displayed on the LC
display, which will automatically be shifted on mouse moves.

In order to obtain a complete display of the user interface, an
external monitor is to be plugged into the corresponding connector
at the rear panel. Prior to performing the resolution change the
user is prompted for confirmation whether the required monitor is
connected.

Switching off the front-panel display restores the original screen
resolution.

Key assignment:

Button labels largely correspond to those of the front-panel keys.
The rotation function of the rotary knob is assigned to the 'KNOB
LEFT"and 'KNOB RIGHT' buttons, the press function (<ENTER>)
to 'KNOB PRESS'.

The labels of the softkey buttons (F1 to F9) and of the hotkey
buttons (C-F1 to C-F7) indicate that the keys can be operated

directly by means of the corresponding function keys F1 to F9 or
<CTRL>F1 to <CTRL>F7 of a PS/2 keyboard.

IEC/IEEE-bus command: SYST:DISP:FPAN ON
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System Information

The SYSTEM INFO softkey opens a submenu in which detailed information on module data, device

statistics and system messages is displayed.

SETUP menu:

SYSTEM
INFO j

1166.3363.12

HARDWARE
INFO

STATISTICS

SYSTEM
MESSAGES

a
| CLEAR ALL |
| MESSAGES |
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Display of Module Data

SETUP SYSTEM INFO submenu:

The HARDWARE INFO softkey opens a table in which the modules
(INSTALLED COMPONENTYS) installed in the instrument are listed together

HAEIVREE
INEO

1166.3363.12

with the corresponding hardware revisions.

Table HARDWARE INFO consists of six columns:

SERIAL # serial number

COMPONENT name of module

ORDER # order number

MODEL model number of the module

REV main modification index of the module

SUB REV secondary modification index of the module

HARDWARE INFD
COHPONENT SERIAL # ORDER # HODEL REY SUB REU

RF_ATTEN_T GE855T/@P5 1867.7684 @@ 21 @@
FRONTEND1 033357.003 1@93.554@ @3 @7 11
FRONTENDZ 653346,853  1@93.5791 @3 @5 17
IF-FIL TER~REF 689712,002  1@893.7242 @2 B4 @4
DETECTOR 653999/@825  1893.6998 @2 03 @4
AF_DENOD GES@ST/@PZ  1893.7628 @2 B3 @3
CPU-Board 991@Z5,657  1@891.2489 @@ B4 11
MOTHEREOARD 67SE31/-@22  1@893.7494 @2 @5 @4
FSP 533387/@26 1@93.4495 @2 @@ @9
LAN Interface g71815,91% 1@93.995@ @@ 0@ S0
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Display of Device Statistics

SETUP SYSTEM INFO submenu:

The STATISTICS softkey opens the table STATISTICS. This table contains the
model information, serial number and firmware version, and a list in which the
operating time of the instrument, the power-on cycles as well as attenuator
switching cycles are displayed.

STATISTICS

FIRNWARE LERS

IEC/IEEE-bus command: --
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Display of System Messages
SETUP SYSTEM INFO submenu:

SYSTEM The SYSTEM MESSAGES softkey opens a submenu including a table in
MESSAGES which the generated system messages are displayed in the order of their
occurrence. The most recent messages are placed at the top of the list.
The following information is available:

No Device-specific error code
MESSAGE Brief description of the message
COMPONENT On hardware messages:

name of the affected module

On software messages:
if needed, the name of the affected software
components

DATE/TIME Date and time of the occurrence of the message

Messages that have occurred since the last call to the SYSTEM MESSAGES
menu are marked with an asterisk "™'.

The CLEAR ALL MESSAGES softkey is activated and allows clearing of the
error buffer.

If the number of error messages exceeds the capacity of the error buffer, the
message appearing first is "Message buffer overflow".

IEC/IEEE-bus command: SYST : ERR?

CLEAR ALL The CLEAR ALL MESSAGES softkey deletes all messages in the table.
Lol The softkey is only available when table SYSTEM INFO is active.
. IEC/IEEE-bus command: SYST: ERR?
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Configuration/Setup

Service Menu

The service menu offers a variety of additional functions which are used for maintenance and/or trouble

The service functions are not necessary for normal measurement operation. However,
incorrect use can affect correct operation and/or data integrity of the R&S FSMR.
Therefore, many of the functions can only be used after entering a password. They

The SERVICE softkey opens a submenu for
selection of the service function.

The INPUT RF and INPUT CAL softkeys are
mutually exclusive selection switches. Only one
switch can be active at any one time.

shooting.
Caution:
are described in the instrument service manual.
SETUP menu:
INPUT
SERVICE @ p RE
INPUT
CAL
SELFTEST CAL GEN
128 MHZ
SELFTEST CAL GEN
RESULTS COMB
ENTER
PASSWORD

oo

1166.3363.12
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General Service Functions

SETUP SERVICE submenu:
INPUT The INPUT RF softkey switches the input of the R&S FSMR to the input
s connector (normal position).
After PRESET, RECALL or R&S FSMR power on, the INPUT RF is always
selected.

IEC/IEEE-bus command: DIAG: SERV: INP RF

INPUT The INPUT CAL softkey switches the RF input of the R&S FSMR to the
= internal calibration source (128 MHz) and activates the data entry of the
output level of the calibration source. Possible values are 0 dB and —30 dB.

IEC/IEEE-bus command: DIAG:SERV:INP CAL;
DIAG:SERV:INP:CSO 0 DBM

ENTER The ENTER PASSWORD softkey allows the entry of a password.
B AED The R&S FSMR contains a variety of service functions which, if incorrectly
HT used, can affect correct operation of the analyzer. These functions are
normally not accessible and are only usable after the entry of a password

(see instrument service manual).

IEC/IEEE-bus command: SYST: PASS "Password"

SETUP SERVICE NEXT submenu:

CAL GEN The CAL GEN 128 MHZ softkey selects a sinusoidal signal at 128 MHz as
128 MHZ output signal for the internal calibration source. The internal pulse generator
will be switched off.

Note:

The softkey is only available if the optional Broadband Calibration Source
FSP-B15 is fitted.

IEC/IEEE-bus command: DIAG: SERV: INP: PULS OFF

CAL GEN The CAL GEN COMB softkey switches the internal pulse generator on and
C@B allows the pulse frequency to be entered.

For model FSP40 the pulse frequency 640 MHz is selected.
With option FSP-B15 the selectable pulse frequencies are 10 kHz and 62.5
kHz.

IEC/IEEE-bus command DIAG: SERV: INP: PULS ON;
DIAG:SERV:INP:PRAT 62.5KHZ
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Selftest
SETUP SERVICE submenu:

ELETEST The SELFTEST softkey initiates the selftest of the instrument modules.
With this function the instrument is capable of identifying a defective
module in case of failure.

During the selftest a message box appears in which the current test and
its result is shown. The test sequence can be aborted by pressing ENTER
ABORT.
All modules are checked consecutively and the test result (selftest
PASSED or FAILED) is output in the message box.
IEC/IEEE-bus command: *TST?

SELFTEST The SELFTEST RESULTS softkey calls the SELFTEST table in which the

RESFS;

1166.3363.12

results of the module test are displayed.

In case of failure a short description of the failed test, the defective
module, the associated value range and the corresponding test results
are indicated.

SELFTEET RESULTE

IEC/IEEE-bus command: DIAG: SERV: STE:RES?

The PAGE UP or PAGE DOWN softkey sets the
SELFTEST RESULTS table to the next or previous page.

IEC/IEEE-bus command —-

PAGE DOWN
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Hardware Adjustment

Some of the R&S FSMR modules can be realigned. This realignment can become necessary after
calibration due to temperature drift or aging of components (see service manual instrument).

Caution:

The realignment should be carried out by qualified personnel since the changes
considerably influence the measurement accuracy of the instrument. This is the
reason why the softkeys REF FREQUENCY, CAL SIGNAL POWER and SAVE
CHANGES can only be accessed after entering a password.

Firmware Update

The installation of a new firmware version can be performed using the built-in diskette drive. The
firmware update kit contains several diskettes.

The installation program is called in the SETUP menu.

SETUP side menu:

FIRMWARE The FIRMWARE UPDATE softkey opens the subdirectory for
UPDATE, & installing/deinstalling new firmware versions.

IEC/IEEE-bus command: --

FIEMVARE The FIRMWARE UPDATE softkey starts the installation program and
UPDAT leads the user through the remaining steps of the update

IEC/IEEE-bus command: --

The firmware update is started as follows:

Insert disk 1 into the floppy drive.
Call SETUP side menu via [SETUPJ[NEXT]

Start the update via [FIRMWARE UPDATE]

RESTORE The RESTORE FIRMWARE softkey restores the previous firmware
FI version

IEC/IEEE-bus command: --

UPDATE The UPDATE PATH softkey is used to select the drive and directories
PATH under which the archive files for the firmware update are stored.

The firmware update can thus also be performed via network drives or
USB memory sticks/USB-CD-ROM drives.

IEC/IEEE-bus command:
"SYST:FIRM:UPD 'D:\USER\FWUPDATE'"
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Saving and Recalling Data Sets — FILE Key

Overview

The FILE key calls the following functions:

e Storage/loading functions for storing (SAVE) instrument settings such as instrument configurations
(measurement/display settings, etc) and measurement results from working memory to permanent
storage media, or to load (RECALL) stored data into working memory.

e Functions for management of storage media (FILE MANAGER). Included are among others
functions for listing files, formatting storage media, copying, and deleting/renaming files.

The R&S FSMR is capable of internally storing complete instrument settings with instrument
configurations and measurement data in the form of data sets. The respective data are stored on the
internal hard disk or, if selected, on a floppy. The hard-disk and floppy-disk drives have the following

names:

floppy disk
hard disk

A:

D: (hard disk C: is reserved for instrument software)

The configuration of the softkeys in the menu is shown in the following figure:

FILE ’ SAVE ASCII FILE L EDIT ASCII FILE SELECT
EXPORT PATH EXPORT —> ITEMS
H DECIM SEP NEW
RECALL DECIM SEP ENABLE
, FOLDER , ALL ITEMS
EDIT copy DISABLE
PATH ALL ITEMS
EDIT
RENAME FORMAT
COMMENT DISK
ITEMS TO ot
SAVE/RCL §
DATA SET PASTE
LIST
DATA SET DELETE
CLEAR
STARTUP SORT MODE
RECALL 8
FILE — 2 DEFAULT
MANAGER & FILE LISTS CONFIG

1166.3363.12
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Storing a Device Configuration

Storing a Complete Device Configuration

The following steps are required to store a complete device configuration:

> Press the FILE key and then press the SAVE softkey.
The selection box for the device configuration will be opened:

(1 COMFIG

—ems:

Current Settings [  AllLimit Lines [~ &l Transducers | ]
All Traces [~ Source Cal Data | |

Defautt config Enable all tems | Dizable all tems |

Save I Close |

> Enter the name of the data set to be stored (in the simplest case, a digit from 0 to 9) and press
ENTER. The data set will be stored and the dialog window closed.
The name of the data set may comprise letters and digits; if required, the desired directory may
precede the name of the data set (the directory will then automatically be used for further SAVE and
RECALL processes).
The help line editor, which can be opened by pressing the Cursor Down (<] key, is available for
entering file names via the front-panel keypad.
For further information on the operation of this editor, see section "Entering Text using the Help Line
Editor".

How to enter comments, change the path for the file to be stored and select the data set from a list is
described under the associated softkeys EDIT COMMENT, EDIT PATH and DATA SET LIST.

The default path for the device configuration is D:\USER\CONFIG. The file names of the data sets have
the extension .R&S FSMR.
Storing Parts of a Device Configuration

To store part of a data set (e.g. "All Transducers"), the partial data set has to be selected beforehand.
The following steps are required:

> Press the FILE key and then the SAVE softkey.

> Press the ITEMS TO SAVE/RCL softkey. The entry focus moves to the first entry in the ltems
field.

> Use the spinwheel to move the entry focus to the desired entry in the Items field and select the partial
data set by pressing the spinwheel or ENTER. The selection of already highlighted partial data sets
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can be cancelled by pressing the spinwheel / ENTER again.
Softkeys ENABLE ALL ITEMS / DISABLE ALL ITEMS are also available to select all partial data sets
or to cancel the selection.

> Move the entry focus to the field File Name using the spinwheel and activate the text entry by
pressing the spinwheel.

> Enter file names and store the data set with ENTER.

Loading a Data Set

A data set may be loaded in two different ways:

1. Direct entry of data set name:
> Press the FILE key and then press the RECALL softkey.

> Enter the name of the data set to be stored (in the simplest case, a digit from 0 to 9) and press
ENTER. The data set will be loaded.
The name of the data set may comprise letters and digits; if required, the desired directory may
precede the name of the data set (the directory will then automatically be used for further SAVE
and RECALL processes).
The help line editor, which can be opened by pressing the Cursor Down (<] key, is available for
entering file names via the front-panel keypad.

For further information on the operation of this editor, see section "Entering Text using the Help Line
Editor".

2. Selection of data set via a selection list:
> Press the FILE key and then press the RECALL softkey.

> Press the ITEMS TO SAVE/RCL softkey.
The list of available data sets will be selected:

Data Set List

Pathi [ COMFIG

la| RECALL
B4
ESETO Ji-5=FT5]
FSET1 EDIT
PATH
File: Mame: SET3 EDIT
COHHENT
COMmiment:
~ttems: ITEHS TO
SAVE/RCL 2
GUrrEnt Settinns & AlLimitLines = Al Trensdicers ]

Llfraces [T =ourceCalbEtE IR :'
DATA SET
CLEAR
[Efauteantic | Enghile alliiterms | DizableElitems | STARTUP

RECALL

FILE

1xEUDD HSl SCREEN B | ""NRGEP

> Select the data set to be loaded with the spinwheel and confirm twice with ENTER. The data set
will be loaded.

If the path for the device configuration is to be changed, this is done via the EDIT PATH softkey.

When loading device data, the settings of the unloaded partial data sets will remain unchanged. The
R&S R&S FSMR recognizes which parts the loaded data set has and ignores selected but unavailable
partial data sets.
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Automatic Loading of a Data Set during Booting

When the R&S R&S FSMR is delivered, it will load the device setting last activated when the unit was
switched off (provided that the unit was switched off via the STANDBY switch at the front panel, see
section 1 "Putting the Device Into Operation").

Moreover, the R&S R&S FSMR is also able to automatically load a user-defined data set. The following
operating steps are required:
> Press the FILE key and then press the RECALL softkey.

> Press the STARTUP RECALL softkey.
The list of available data sets will be selected:

Startup Recall

: 1 CONFIG |

O3 O42=ET1 [ =ET4
O sET2
O42sETD O =ETa

| 2

File Mame: FACTORY

Comment: AUTORECALL DEFALLT

—ftems:

LETaut canis EnskleEllitems Dizahle ] itenns |

Close |

> Select the data set to be loaded using the spinwheel and mark with ENTER.

Notes: 1. The selected data set will also be loaded when pressing the PRESET key.
2. The entry FACTORY will load the last setting that was activated prior to switch-off
when the unit is started after delivery.

» Close the dialog window by pressing ESC twice.

If the path is to be changed for the device configuration, this is done via the EDIT PATH softkey.

Copying Data Sets to Disk

The saved files of the data sets can be copied from one storage medium (e.g. drive D:) to another
storage medium (e.g. drive A:) or to another directory using the functions found in the FILE MANAGER
submenu. The file extension .R&S FSMR must not be changed.
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EnteringText with the Help Line Editor

The help line editor is opened as soon as the CURSOR DOWN (<] key is pressed on a text entry field
(File Name, Comment):

I

ABCDETFGHI JKLM 12 3 45678950

HOPOGRSTUVWXIY Z | e -|= .

abcde fghijkIm <= ()yY4{Yirii1#&-

nopqgqr s tuvwxyz @iy T
SPACE w » BACK EXIT

The entry range consists of two parts:
e editing line

e character selection field
Die CURSOR DOWN (=] key is used to move from the editing line to the character selection field.

The navigation in the character selection field is by means of the spinwheel or the cursor keys @ (=), ()
and (¢ .

The desired characters are transferred to the editing line by pressing the spinwheel or by pressing the
ENTER key:

Default Spectrum

ABCDEFGHI JEKELM 12 3 45 678 9% 0

HOPOQRSTUDVWXIXY Z | Hr+]-1= .

ah{:tlefghijkln <= (y{Yrpl]#-

nopqrs t uwvwwxyz @] P E SN
SPACE w w BACK EXIT

The fields of the last line of the character selection field have special functions:

SPACE adds a space to the editing line

<< moves the cursor in the editing line by one character towards the left
>> moves the cursor in the editing line by one character towards the right
BACK deletes the character in front of the cursor

EXIT stores the contents of the editing line and closes the help line editor

A return to the editing line is possible via the CURSOR UP [<:] key (return from the top line of the
character selection field).
Within the editing line, navigation is also performed by means of the spinwheel or the cursor keys

and (¢,

Digits, decimal points and signs are directly entered into the editing line via the keys of the numeric
block provided at the front panel. With a PC keyboard connected, letters and special characters can
also be entered directly.

Editing is terminated via ENTER if the text is to be stored and via ESC if the text is to be discarded. The
help line editor will be closed in both cases.

1166.3363.12 4.20-5 E-1



Recalling Data Sets R&S FSMR

Description of the Individual Softkeys

SAVE The SAVE softkey opens the dialog window for entering the data set to be
stored.

(2 CONFIG

File: Mame:
Caomment:

~ftems:

Current Settings [¥  AllLimit Lines [T ANTransducers ol
Al Traces [T Source Cal Data u

Dretault config Enable all tems | Disable &l tems |

Save I Close |

The SAVE table contains the entry fields for editing the data set:

Path Directory in which the data set is stored.
Files List of data sets already stored.
File Name Name of data set.

The name can be entered with or without drive name
and directory; the drive name and directory, if available,
will then appear in the PATH field. The extension of the
data name is ignored.

Comment Comment regarding the data set.
Items Selection of settings to be stored.
IEC/IEEE command: MMEM: STOR:STAT 1, "a:\test02"
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The RECALL softkey activates the dialog window to enter the data set to be
loaded.

RECALL

L CONFIG

Comment:

~tems:

Currert Settings W  A&llLimi Lines [~ &l Transducers [ |
Al Traces [~ Source Cal Data ]

Default config Erable all tems: | Dizable all tems |

Recall I Cloze |

The RECALL table shows the current settings regarding the data set:

Path Directory in which the data set is stored.
Files List of stored data sets
File Name Name of data set.

The name can be entered with or without drive name
and directory. The drive name and directory will then
appear in the Path field. A potential extension of the file
name is ignored.

Comment Comment regarding data set.

IEC/IEEE command: MMEM:LOAD:STAT 1,"a:\test02"
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EDIT
PATH

¥

EDIT
COMMEN

1166.3363.12

The EDIT PATH softkey activates the entry of a path name for the device
configuration to be stored/to be loaded:

LGl 1 conFic
= 3% Floppy (&)
=1 Analyzer Disk C ()
=1 &nalyzer Disk D (D:)
2
54 (Ca UsER

(21 chan_tab
Filafag 1 ta

=51 Disk E (E)
Comment

ftems:

Current Settings v AllLimit Lines [~ AlTransducers [
Al Traces [~ SourceCalData [

Dizahle all tems |

! Defautt config | Enable all tems |

FA| RECALL

EDIT
PATH

EDIT
COHHEHT

ITERS TO
SAUERCL.

DATA SET
LIST

DATA SET
CLEAR

STARTUP
RECALL

FILE

| EEemRuA] ssn-eose [J en venoo [ suueroors [f conzk es [ 1xevoo es ] scaeen s [[|L_HAHACERgY

The desired directory is selected with the spinwheel or the CURSOR UP /
DOWN key and is confirmed by pressing the spinwheel or the ENTER key.

Subdirectories are opened by the CURSOR RIGHT (%] key and closed with

the CURSOR LEFT@ key.
IEC/IEEE-bus command -

The EDIT COMMENT softkey activates the entry of commentary concerning
the current data set. The help line editor is opened with CURSOR DOWN.

A total of 60 characters are available for this purpose.

Note:

For further information on how to enter the comment text via the front
panel of the unit, see the section ™Entering Text using the Help Line

Editor".

IEC/IEEE command:
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The SEL ITEMS TO SAVE/RCL softkey opens a submenu for selecting the data subsets.

FILE - ITEMS TO SAVE/RCL submenu:

ITEMS TO
SAVE /R

2 COMFIG

File Mame:

Comment:

—tems:

Currert Settings [w|

-

Default config

Al Limmit Lines [ Al Transducers [
Source Cal Data [

Enghle all tems | Dizakle all tems |

Save I Cloze |

The Dialog Savel table offers the following selectable data subsets in the lfems field:
Current Settings These settings include:

current configuration of general instrument parameters
current measurement hardware settings

active limit lines:

A data set may contain maximum 8 limit lines for each
window. It always contain the activated limit lines and the
de-activated limit lines used last, if any.

Consequently, the combination of the restored
de-activated limit lines depends on the sequence of use
with command MMEM : LOAD.

the activated transducer factor

user-defined colour settings

configuration for hardcopy output

settings of tracking generator (only with option tracking
generator)

settings of tracking generator (only with option)

All Limit Lines all limit lines
All Transducer all transducer factors
All Traces all traces which are not blanked
Source Cal Data correction data for tracking generator (only with options B9 /
B10)
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SELECT
ITEMS

ENABLE
ALL ITEMS

ENABLE
ALL ITEMS

DEFAULT
CONFI

The SELECT ITEMS softkey moves the selection bar to the first line,
left column of the ltems field. An entry is selected. Position the entry
focus to the corresponding partial data set using the cursor keys and
then press the ENTER key in the desired line. The selection is
cleared by pressing the key again.

IEC/IEEE command:

Current Settings: MMEM:SEL: HWS ON
All Limit Lines: MMEM: SEL:LIN:ALL ON
All Traces: MMEM: SEL:TRAC ON
Source Cal Data: MMEM: SEL:SCD ON

The ENABLE ALL ITEMS softkey marks all partial data sets.

IEC/IEEE command: MMEM:SEL:ALL

The ENABLE ALL ITEMS softkey marks all partial data sets.

IEC/IEEE-bus command MMEM:SEL:ALL

The DEFAULT CONFIG softkey establishes the default selection of
the data subset to be saved and outputs DEFAULT in the ITEMS
field of the SAVE/RECALL DATA SET table.

|IEC/IEEE command: MMEM:SEL:DEF
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DATA SET
LIST

DATA SET
CLEAR

1166.3363.12

The DATA SET LIST softkey sets the entry focus to the list Files of all available data
sets. In addition, the DATA SET CLEAR softkey are displayed.

Data Set List

Path: 1 CONFIG

RECALL
g1 dod $2SET2
gi ggiﬁ $oSETS

EDIT
COHHENT

File: Mame: SET3

Comment:

ITERS TO
SAVE/RCL &

DATA SET
CLEAR
STARTUP
RECALL

FILE
NANAGER,

—ftems:

A1 St Lies I~
Source Gal Dats I~

Gurrent Settings = Al ransducers I~

Bl TrEses: -

[isatlesE e |

Cloze |

GSH/EDGE | FH DEHOD | BLUETI]I]THl COHAZK Bs| 1%EUDD Bs| SCREEH B |

Efaut canfic | Enahle &l temns |

i

The list Files lists all data sets which are stored in the selected directory.

The Comment and ltems fields in the DATA SET CONTENTS column indicate the
saved data subsets and the comment for the currently selected data set.

IEC/IEEE command: -

The DATA SET CLEAR softkey deletes the selected data set

IEC/IEEE command: MMEM:CLE:STAT 1, "test03"

4.20-11 E-1



Recalling Data Sets

R&S FSMR

STARTUP
RECALL

1166.3363.12

The STARTUP RECALL softkey activates the selection of a data set which is
automatically loaded when the instrument is powered on and after PRESET.
For this purpose the Dialog Startup Recall is opened (analogously to DATA
SET LIST).

Startup Recall

(21 CONFIG

O3
O®4
O&sETD

O SETH O sET4
OdesET2

O¢sETa
| o

File Mame: FACTORY

Comment: AUTORECALL DEFALLT

—ems:

[ fEul Comfic EnahieEllitems

isstlEEl s |

Close |

The field Files lists all data sets stored in the selected directory. The currently
selected data set is checked.

In addition to the data sets stored by the user, the data set FACTORY, which
specifies the settings of the instrument before it was last switched off
(Standby), is always present (when unit is delivered).

To select a data set, the entry focus is set to the corresponding entry by
means of the spinwheel and the data set is activated by pressing the
spinwheel or the ENTER key.

If a data set other than FACTORY is chosen, this data set will be loaded
when the unit is switched on or after pressing the PRESET key. Any settings
can be assigned to the PRESET key.

IEC/IEEE command: MMEM:LOAD:AUTO 1,"D:\user\config\test02"
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Operating Concept of File Managers
The FILE MANAGER softkey opens a menu for managing storage media and files.

FILE - FILE MANAGER submenu:

e IE' Analyzer Disk C [C:] j Screen A EDIT
MANAGER » Marne | Size: | Exkension | Dake | Attribukes | PATH
.. R
[Abilder 2003{04/07 13:14:06 HEH
[ Documents and Settings 20030212 17:06:34 FOLDER
[ Program Files 2003/04/07 13:12:55 R
[ar_s 2003/03/15 14:35:45
[Asnaqit Z003/04/07 13:10:46
A wWINKT 2003{04/07 13:13:03
EnroeTECT.COM 47KE  COM 2002/03/04 16:11:50 &
nkidr 229 KE 2002/09/04 16:11:50 &
WERLMTIME, INI 1KE INI 2002{11/29 08:34:21 £

The designation and the letter of the current drive are displayed in the upper left corner of
the File Manager dialog.
The table below shows the files of the current directory and potential subdirectories.

A file or a directory in the table is selected via cursor keys. The ENTER key is used to
switch from one subdirectory to another.
The softkeys COPY, RENAME, CUT and DELETE are only visible if the entry focus is set
to a file and not to a directory.

The dots ".." open up the next higher directory.
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EDIT The EDIT PATH softkey activates the input of the directory which will be used
(=LA in subsequent file operations.

The new path is included in the FILE MANAGEMENT table.

L3 config LI =

9 3% Floppy [4) | Date | attribates [ |___PATH

= Analyzer Disk C [C:] 2003/04/07 22:01:01

= Analyzer Disk D [D3) 2003/04/07 22:20:51 A HEU
CIusER 2003/04/07 22:00:54 A FOLDER

m 2003/04/07 22:31:39 A

= Disk E [E]] 2003/04/07 22:01:01 A Y |

[ SETT Fr TI7FE FoP 2003/04/07 22:00:27 A

= zeT1 Fse 117KE Fsp 2003/04{07 22:00:22 A

= =€z Fsp 117KE Fp 2003/04{07 22:00:34 A |

= sET3.Fam 117KE F5P 2003/04/07 22:00:38 A EENIE

[ sET4.Fo 117KE FsP 2003/04/07 22:00:45 A

cut |
PASTE |
DELETE |
SORT |
HODE

z

SCREEN B [[LEILE LISES

Use CURSOR UP / DOWN to select a drive and confirm your selection with
ENTER.

Open subdirectories by using CURSOR RIGHT, and use CURSOR LEFT to
close them again.
When you have found the subdirectory you looked for, mark it with ENTER.

IEC/IEEE command: MMEM:MSIS "a:"
MMEM:CDIR "D:\user "

NEW The NEW FOLDER softkey creates subdirectories.
FOLDE

The entry of an absolute path name (e.g. "USER\MEAS") as well as the path
relative to the current directory (e.g. "..\MEAS") is possible.

IEC/IEEE command: MMEM:MDIR "D:\user\test"
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COPY

REN

-

CUT

PASTE

DELETE

d

The COPY softkey opens the help line editor to enter the target
directory for a copying process. The file is also copied into the
clipboard and can be copied into a different directory at a later
time by means of PASTE.

I[:I config LI Screen A
Marne | Size | Extension | Date | Attributes I
@@ . 2003/04/07 22:01:01
= 1.Fsp 117KE FsP ZO03/04/07 22:20:51 a HEU
= 2.Fp 117 KB F5P 2003/04/07 22:00:54 a FOLDER
[=a.Fsp 117KE FSP 2003/04/07 22:31:39 f
= 4.Fp 117KE FSP 2003/04/07 22:01:01 a E
= seT0.Fsp 1ITKE FSP 2003/04/07 22:00:27 a
= seT1.F5p 117KB F5P 2003/04/07 22:00:22 8
[EEaEE 117KE F5P 2003/04/07 22:00:34 8 .
[EEaE] f
[Eserarse (A B cODEFGHI JKLM 123456768090 A
HOPAORSTUVWXYZ |\ . [ +|-1<] |, cut
abecde fghijkIm < ={}{3}Y[1E#2-
nopqr s tuwvwixyz ey | ? "%
SPACE « » BACK X PASTE
DELETE
SO0RT
HODE

2

Files can also be copied to a different storage medium by
indicating a certain drive letter (e.g. D:). The selected files or
directories will be copied after terminating the entry with the
ENTER key.

IEC/IEEE-bus command MMEM:COPY "D:\user\set.cfg","a:"

The RENAME softkey opens the help line editor to rename a file
or a directory (analogously to the COPY softkey).

IEC/IEEE command: MMEM:MOVE "test02.cfg","set2.cfg"

The CUT softkey shifts the selected file into the clipboard from
where it can be copied into a different directory at a later time by
means of PASTE.

Note:
The file in the output directory will only be deleted if the PASTE
softkey has been pressed.

IEC/IEEE-bus command -

The PASTE softkey copies files from the clipboard to the current
directory. The directory is changed by means of the cursor keys
and subsequent pressing of ENTER or via the EDIT PATH
softkey.

IEC/IEEE-bus command -
The DELETE softkey deletes the selected file.

A confirmation query is displayed to avoid unintentional deletion of
files.

IEC/IEEE-bus command MMEM:DEL "testOl.hcp"
MMEM:RDIR "D:\user\test"
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The SORT MODE softkey opens the submenu to select the
sorting mode for the displayed files.

I[:I config LI Screen A
Marmne: | Size | Extension | Date | nttrihutil_
2003/04/07 22:47:33
autolog, txt ZKB bxt 2000/09(27 12:14:28 a DATE |
1.F3FP 117KE FSP 2003/04/07 22:20:51 A
2.FSP 117KBE FSP 2003/04/07 22:00:54 A
3.FSP 117KB FEP 2003/04/07 22:31:39 A EXTENSION
4.FSP 117KB FEP 2003/04/07 22:01:01 4
SETD.FSP 117KB FSP 2003/04/07 22:00:27 4
SETI F3P 117KE F3P 2003/04/07 22:00:22 A
SETZ.FSP LIFKE FSP 2003/04/07 22:00:34 A
SET3.FSP 117KE FSP 2003/04/07 22:00:35 A
SET4.FSP 117KBE FSP 2003/04/07 22:00:45 A

Directory names are located at the top of the list after the entry for

the next higher directory level ("..").
IEC/IEEE command: --

The 2 FILE LISTS softkey opens a second window for the File
Manager. The entry focus can be moved between the two
windows by means of hotkeys SCREEN A and SCREEN B.

Files can thus very easily be copied and shifted from one
directory to the other.

Note:
The second file list can also be opened in the Full Screen mode
via hotkey SCREEN B or SCREEN A.

IEC/IEEE-bus command -
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DECIM SEP
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I

FORMAT
DISK
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The ASCII FILE EXPORT softkey stores the active trace in ASCII format to a
disk.

IEC/IEEE-bus command: FORM ASC;
MMEM: STOR:TRAC 1, 'TRACE.DAT'

The file consists of a header, which contains important scaling parameters,
and a data section, which contains the trace data.

The file header data comes in three columns separated by semicolons (;).
It has the following contents:
parameter name; numerical value; default unit

The data section starts with the keyword "Trace <n>", where <n> designates
the number of the trace to be stored. This is followed by the measured data in
columns separated by semicolons (;).

This format can be read by spreadsheet programs such as MS Excel.
A semicolon (;) is to be defined as a separator between the cells of a table.

Note: Analysis programs may come in different language versions that
require different notations of the decimal point. By means of the
DECIM SEP softkey, a decimal point (.) or a comma (,) can be
selected as decimal-point notation.

For a detailed description of the ASCII file format, refer to section "Selection
and Setting of Traces — TRACE Key", ASCII FILE EXPORT softkey.

By means of the DECIM SEP softkey, one can select between a decimal point
(.) and a comma (,) as decimal-point notation for the ASCII FILE EXPORT
function.

Due to the possibility of selecting between different decimal-point notations,
different language versions of analysis programs (such as MS Excel) can be
supported.

IEC/IEEE-bus command: FORM:DEXP:DSEP POIN
The FORMAT DISK softkey formats disks located in drive A..

To prevent accidental destruction of disk data, confirmation by the user is
requested.

IEC/IEEE command: MMEM:INIT "a:"

4.20-17 E-1






R&S FSMR Measurement Documentation

Measurement Documentation — HCOPY Key

Note: The installation of additional printers is described together with the INSTALL PRINTER
softkey.
HCOPY menu:
PRINT INSTALL COLOR SELECT
HCOPY] :‘> SCREEN PRINTER > ON OFF OBJECT
PRINT SCREEN
h TRACE COLORSET BRIGHTNESS
PRINT OPTIMIZED TINT
TABLE COLORS
USER SATURATION
DEFINED®
DEVICE
SETUP
DEVICE PREDEFINED
1 2 COLORS
COLORS a—
COMMENT
SET TO
DEFAULT

Pressing one of the softkeys PRINT, SCREEN, PRINT TRACE or PRINT TABLE in the HCOPY menu
initiates the print job. The printer parameters defined in the DEVICE SETTINGS menu are used for
setting up the printer configuration. All of the display items to be printed are written to the printer buffer.
Since the printer runs in the background, the instrument may be operated immediately after pressing the
PRINT... softkey.

With PRINT SCREEN selected, all the diagrams with traces and status displays are printed as they
occur on the screen. Softkeys, open tables and data entry fields are not printed.

The PRINT TRACE function allows individual traces to be printed. With PRINT TABLE, tables can be printed.
The DEVICE 1 and 2 softkeys are used for selecting and configuring the output interface.

If the PRINT TO FILE option in the DEVICE SETTINGS table is selected, the printout is directed to a file.
Upon pressing one of the PRINT... softkeys, the file name to which the output data is to be written is
requested. An entry field is then opened for entering the file name.

The COLORS submenu allows switchover between black-and-white and colour printouts (default), provided
that the printer connected can produce colour printouts. In addition, the colours are set in this submenu.
e SCREEN Output in screen colours.

e OPTIMIZED (default) Instead of light colours, dark colours are used for traces and markers: trace 1
blue, trace 1 black, trace 3 green, markers turquoise.

e USER DEFINED This option enables the user to change the colours at will. It provides the same
setting functions as the DISPLAY — CONFIG DISPLAY — NEXT menu.
Notes: 1. With SCREEN and OPTIMIZED selected, the background will always be white and the

grid black. With USER DEFINED, these colours can be selected, too.
2. Upon activation of the submenu, the colour display is switched over to the selected
printout colours. When the menu is quit, the original colour setting is restored.
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The COMMENT SCREEN A and COMMENT SCREEN B softkeys allow text to be added to the printout
(date and time are inserted automatically).

Use the INSTALL PRINTER softkey to install additional printer drivers.

PRINT
SCREE

PRINT
TRACE
PRINT
TABLE

DEVICE
SETUP

DEVICE
1 2

1166.3363.12

The PRINT SCREEN softkey starts the output of test results.

All the diagrams, traces, markers, marker lists, limit lines etc are printed out
as long as they are displayed on the screen. All the softkeys, tables and open
data entry fields are not printed out. Moreover, comments, title, date, and
time are output at the bottom margin of the printout .

IEC/IEEE-bus command: HCOP:ITEM:ALL
HCOP: IMM

The PRINT TRACE softkey starts the output of all curves visible on the
display screen without auxiliary information. Specifically, no markers or
display lines are printed.

IEC/IEEE-bus command: HCOP:ITEM:WIND:TRAC:STAT ON
HCOP: IMM

The PRINT TABLE softkey starts the output of all tables and info lists visible
on the display screen without the measurement diagrams and other
information lying behind.

IEC/IEEE-bus command: HCOP:ITEM:WIND:TABL:STAT ON
HCOP: IMM

The DEVICE SETUP softkey opens the dialog where the file format and the
printer can be selected (see section "Selecting Printer, Clipboard and File
Formats").

IEC/IEEE-bus commands: HCOP:DEV:LANG GDI;
SYST:COMM: PRIN:ENUM: FIRS?;
SYST:COMM: PRIN:ENUM:NEXT?;
SYST:COMM:PRIN:SEL <Printer>;
HCOP:PAGE:0ORI PORT;
HCOP:DEST "SYST:COMM:PRIN";
HCOP:DEST "SYST:COMM:MMEM"

The analyzer is able to manage two hardcopy settings independently of each
other. They are selected via the DEVICE 1/ 2 softkey, which displays also the
associated setting if the DEVICE SETUP dialog is open.

IEC/IEEE-bus command: -
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HCOPY NEXT menu:

INSTALL
PRINTER
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The COLORS softkey gives access to the submenu where the colours for the
printout can be selected (see section "Selecting Printer Colours”).
[ ]

IEC/IEEE-bus command: -

The COMMENT softkey opens an entry field in which a comment of two lines
(60 characters per line) can be entered for screen A or B.

If the user enters more than 60 characters, the excess characters appear on
the second line on the print-out. At any point, a manual line-feed can be
forced by entering the @ character.

The comment is printed below the diagram area. The comment text appears
on the hardcopy, but not on the display screen.

If a comment should not be printed, it must be cleared.
If the instrument is reset by a click on the PRESET key, all entered comments
are cleared.

Note:

The COMMENT softkey opens the auxiliary line editor where the desired
letters can be entered in the text field by means of spinwheel and cursor
keys.

After clicking the COMMENT softkey, the auxiliary line editor can be reached
with the [<] key. Pressing the spinwheel or the ENTER key inserts the
selected characters in the text line.

After editing is completed, return to the text line with the @ key and confirm
the comment text with ENTER.

If the entered comment should be aborted, quit the auxiliary line editor with
ESC.
Important:

Only after the auxiliary line editor has been closed with ESC can the
softkeys and hardkeys be operated again.

A detailed description of the auxiliary line editor can be found in section "
Entering a Text with the Auxiliary Line Editor ".

IEC/IEEE-bus command: HCOP:ITEM:WIND2 :TEXT 'Comment'

A certain number of printer drivers is already installed on the R&S FSMR.
The INSTALL PRINTER softkey opens the Printers and Faxes dialog where
more printer drivers can be installed.

For details refer to sections "Installation of Plug&Play Printers" and
"Installation of Non-Plug&Play Printers".

IEC/IEC-bus command: -
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Selecting Printer, Clipboard and File Formats

The DEVICE SETUP softkey opens the selection dialog for file format and
printer.

DEVICE
SETUP

Hardcopy Setup

(HETTIE!

Erinit b e

Cipjapiezitir)

Navigation in the dialog is possible by turning the spinwheel; selection of an
item is confirmed by pressing the spinwheel or the ENTER key.

The dialog is closed with ESC (alternatively, the Close button can be selected
with the spinwheel and the dialog can be closed by pressing the spinwheel or
with ENTER).

File formats

A file format is selected by turning the spinwheel | and then confirmed by pressing the spinwheel or
the ENTER key.

The following file formats can be selected:

BITMAP BMP format (non-compressed)
WINDOWS METAFILE Vector format, supported as of Windows 3.1
ENHANCED METAFILE Vector format, supported as of Windows 95/98/ME/NT/XP

When a file format is selected, printing to a file is automatic. The file name is queried when the PRINT
SCREEN, PRINT TRACE and PRINT TABLE softkeys are pressed.

Clipboard

A clipboard is also selected with the spinwheel (! and then confirmed by pressing the spinwheel or
ENTER key.

After the PRINT SCREEN, PRINT TRACE or PRINT TABLE softkey has been pressed, printout is
routed to the clipboard. With the aid of the "Process - Insert" function, the information in the clipboard
can then be pasted into other programs, e.g. Paint, and subsequently processed.

1166.3363.12 4.21-4 E-1



R&S FSMR Measurement Documentation

Printer

A printer (also a preconfigured network printer) is selected by selecting Printer with the spinwheel (@)
and then confirmed by pressing the spinwheel or the ENTER key.

After confirmation, the entries under Name, Print to File and Orientation are available for selection with
the spinwheel.

Hardcopy Setup

Matme iCanon Bubkbl
u

o |

Hardcopy Setup

Mame Canon Bubble-Jet BUC-300 (.M
Canon Bubble-Jet BJ-330

Select the desired printer (in the example "Cannon Bubble-Jet BJC800 (A4") from the list by means of
the spinwheel and confirm by pressing the spinwheel or ENTER. This closes the list and the cursor is
placed on the Name field again.

Printing to a file is also possible. In this case select Print to File with the spinwheel and activate or
deactivate the associated list by pressing the spinwheel or the ENTER key.

The printing format is selected under Orientation. In this case, too, pressing the spinwheel or ENTER
opens the selection list.
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Hardcopy Setup

anan Bubble-Jet BJC-500 (A4)
u

Crrientation

The desired format (here Portrait) is selected in the list with the spinwheel and confirmed by pressing
the spinwheel or ENTER. This closes the list and the cursor is placed again on the Orientation field.

The dialog is then closed with ESC or by clicking the Close button.

Note: The installation of new printer types is described in sections "Local Printer" and "Configuring a
Network Printer"

Selecting Alternative Printer Configurations

The analyzer is capable of managing two independent hardcopy settings. This, for instance, permits fast
switchover between printing to a file or by a printer.

A selection is made with the DEVICE 1 / 2 softkey which also shows settings
% when the DEVICE SETUP dialog is open.

IEC/IEEE-bus command: -

Selecting Printer Colours

The COLORS softkey gives access to the submenu where the colours for the
printout can be selected. To facilitate colour selection, the selected colour
combination is displayed when the menu is entered. The previous colours are
restored when the menu is exited.

|IEC/IEEE-bus command: -

COLORS
RUd

COLOR The COLOR ON OFF softkey switches over from colour
output to black-and-white output. All colour-highlighted areas
are printed in white and all colour lines in black. This improves

the contrast on the printout. The default setting is COLOR ON.

IEC/IEEE-bus command: HCOP:DEV:COL ON
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SCREEN
COLOR:

OPTIMIZED
COLOR:

The SCREEN COLORS softkey selects the current screen
colours for the printout.

Note: The background is always printed in white and the grid
in black.

|IEC/IEEE-bus command: HCOP:CMAP:DEF1

The OPTIMIZED COLORS softkey selects an optimized colour
setting for the printout to improve the visibility of the colours on
the hardcopy.

Trace 1 is blue, trace 2 black, trace 3 green, and the markers
are turquoise.

The other colours correspond to the display colours of the
DISP — CONFIG DISPLAY -DEFAULT COLORS 1 softkey.

Note: The background is always printed in white and the grid

in black.

IEC/IEEE-bus command: HCOP:CMAP:DEF?2
USER The USER DEFINED softkey opens a submenu for user-
DEFINED defined colour selection (see submenu USER DEFINED

COLORS).

IEC/IEEE-bus command: HCOP:CMAP:DEF3
SELECT The SELECT OBJECT softkey allows picture elements to
Q=siaf be selected to change their colour setting. After selection,

]

the PREDEFINED COLORS, BRIGHTNESS, TINT and
SATURATION softkeys enable the user to change the
colours or brightness, the hue and the colour saturation of
the element selected.

SELECT DISPLAY OBJECT

v Background
Grid
Function field + status field + data entry text
Function field LED on
Function field LED warn
Enhancement label text
Status field background
Trace 1
Trace 3
Marker
Lines
Measurement status + limit check pass
Limit check fail
Table + softkey text
Table + softkey background
Table selected field text
Table selected field background
Table + data entry field opaqg titlebar
Data entry field opag text
Data entry field opag background
3D shade bright part
3D shade dark part
Softkey state on
Softkey state data entry
Logo

IEC/IEEE-bus command: -
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BRIGHTNESS

¥

TINT

SATURATION

¥

PREDEFINED
COL©RS

SET TO
DEFAULT,

The BRIGHTNESS softkey serves for determining the
brightness of the graphic element selected.

A value between 0 and 100% can be entered.

IEC/IEEE-bus command:
HCOP:CMAP5:HSL <hue>,<sat>, <lum>

The TINT softkey serves for determining the hue of
the element selected. The percentage entered refers
to a continuous colour spectrum from red (0%) to blue
(100%).

IEC/IEEE-bus command:
HCOP:CMAP5:HSL <hue>,<sat>,<lum>

The SATURATION softkey serves for determining the
saturation of the element selected.

A value between 0 and 100% can be entered.

IEC/IEEE-bus command:
HCOP:CMAP5:HSL <hue>,<sat>,<lum>

The PREDEFINED COLORS softkey opens a list from
which predefined colours for the displayed elements
can be selected:

COLOR

V' BLACK
BLUE
BROWN
GREEN
CYAN
RED
MAGENTA

YELLOW

WHITE

GRAY

LIGHT GRAY
LIGHT BLUE
LIGHT GREEN
LIGHT CYAN
LIGHT RED
LIGHT MAGENTA

IEC/IEEE-bus command:
HCOP:CMAPl ... 26:PDEF <color>

The SET TO DEFAULT softkey reactivates the default
colour setting (= OPTIMIZED COLORS).

IEC/IEEE-bus command: -

4.21-8 E-1



R&S FSMR Measurement Documentation

Entering a Text with the Auxiliary Line Editor

The auxiliary line editor is opened automatically when the COMMENT softkey is clicked.

ABCDEFGHI JKLM 12 34567850
HOPOGRSTUVWX Y Z [ “1+]-]= ,
abcde fghij kI m < =1C1XI1£1}IL010 18]
nopqqgqr s tuwvwiIxy:z @ ;| " E %
SPACE w » BACK EXIT

The entry area consists of two parts:
¢ the editing line
¢ the character selection field

Changeover from the editing line to the character selection is performed with the cursor down @ key.

Navigation in the character selection field is possible with the spinwheel or the cursor keys @ (<), [?]
and(¢)

Pressing the spinwheel or the ENTER key transfers the desired characters to the editing line.

Default Spectrum

ABCDEFGHI JEKELM 12 3 45 678 %0

HOPOQRSTUDVWXY Z syt l+l-1= .

ah{:tlefuhijklﬂ <= (¥ LYyIi1#-

nopqqrstuwvwwxyz @ " EF %
SPACE w » BACK EXIT

The fields in the last line of the character selection field are assigned special functions.

SPACE inserts a space in the editing line

<< shifts the cursor in the editing line by one character to the left

>> shifts the cursor in the editing line by one character to the right

BACK clears the character before the cursor

EXIT stores the content of the editing line and closes the auxiliary line editor

Return to the editing line from the first line of the character selection field using the cursor up (<] key.
Navigation within the editing line is also performed with the spinwheel or the cursor keys (%] and [¢]

Figures, decimal points and signs are directly entered in the editing line using the keypad on the front
panel. When a PC keyboard is connected, letters and special characters can also be directly entered.

Editing is terminated from the editing line with ENTER if the text should be stored, and with ESC when
the entered text should be aborted. In both cases the auxiliary line editor is closed.
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Installation of Plug&Play Printers

The installation of Plug&Play printers under Windows XP is quite simple:

After the printer is connected and switched on, Windows XP automatically recognizes it and installs its
driver, provided the driver is included in the XP installation.

If the XP printer driver is not found, Windows XP prompts you to enter the path for the corresponding
installation files. In addition to pre-installed drivers, a number of other printer drivers can be found in
directory D:\1386.

Note: When installing new printer drivers, you will be prompted to indicate the path of the new
driver. This path may be on a disk in drive A. Alternatively, the driver can be loaded via a
memory stick or USB CD-ROM drive (see section "Connection of USB Devices").

Installation of Non-Plug&Play Printers

Note: The dialogs below can be operated either from the front panel or via mouse and keyboard
(see sections "Connecting a Mouse" and "Connecting a Keyboard"). Mouse and PC
keyboard are absolutely essential for configuring network printers.

A new printer is installed via the INSTALL PRINTER softkey.

B3 Printers and Faxes =lai=l| > Select Add Printer in the list using the
File Edit  Wiew Favortes  Tools  Help | " SpinWheel.

e T e s | 0 X ) iohight the selected item with CURSOR
Address IGEI Printers and Faxes j a Go RIGHT and press ENTER or the
Name = | Documents | status | Comments [i= spinwheel to confirm the selection.

| [ofAddprinter (i

Canon Bubble-le... 0
@CanonBubble—Je... a
@CanonBubble—Je... ] Ready
@CanonBubble-Je... ] Ready
CfFpson LG-1500 (... 0 Ready

1]
1]
i}
1]

Ready The Add Printer Wizard is displayed.

Ready

fEpson Lg-1500 Ready

@Epson Stylus COL... Ready
@Epson Stylus COL. .. Ready
G Fujitsu DL 3300 (... Ready =

=
4| | L 7

Add Printer Wizard » Select NEXT with the spinwheel and press
Welcome to the Add Printer Wizard the spinwheel for confirmation.

Local or Network Printer can be selected.

Thiz wizard helps you install a printer or make printer
connections.

(2 If pou have a Flug and Play printer that connects

1 through a USE port [or any other hot pluggable
port, such as [EEE 13594, infrared. and 0 on), you
do not need to use this wizard, Click Cancel to
cloze the wizard, and then plug the printer's cable
inko your computer o point the printer toward pour
computer's infrared port, and turn the printer on.
Windows will automatically install the printer for you,

To continue, click Nest.

Cancel
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Add Printer Wizard » To install a local printer, select Local
Local or Network Printer printer attached to this computer with the

The wizard needs to know which twpe of prinker to set up.

spinwheel. Press the spinwheel for
confirmation and continue with the "Local
Printer" section.

» To install a network printer, select A
network printer or a printer attached to
another computer. Press the spinwheel for
confirmation and continue with the
"Network Printer" section.

Local Printer

In the example below, a Star LC24 printer is installed.

Add Printer Wizard » To select the USB interface, open the list
Select a Printer Port of ports by clicking the spinwheel.
Computers communicate with printers through ports. § SeleCt the printer port Wlth
spinwheel/arrow keys and confirm by
pressing the spinwheel. The selection list
is closed again.

» To select the LPT connector, the selection
list need not be opened.

» Place the cursor on the Next button and
confirm by pressing the spinwheel.

The "Install Printer Software" dialog is
opened.

1166.3363.12 4.21-11 E-1
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Add Printer Wizard

Install Printer Software
The manufacturer and model determine which printer software to use.

Eﬁ"‘“h"' 5 Star LC24-201
arp
Shinko Star LC24-200

=

Add Printer Wizard

Install Printer Software
The manufacturer and model determine which printer software to use.

gﬁikosha B star LL2420101
arp
ape B st LC24.200

Add Printer Wizard

Name Your Printer
You must assign a name to this printer.

1166.3363.12

> Select the desired manufacturer ("Star") in
the Manufacturer table using the up / down
keys.

Go to the Printers list with the spinwheel.

» Select the desired printer type (Star LC24-
200 Colour) using the up / down keys and
confirm with ENTER.

Note:

If the desired printer type is not in the list, the
respective driver is not installed yet. In this
case click the HAVE DISK button with the
mouse key. You will be prompted to insert a
disk with the corresponding printer driver.
Press OK and select the desired printer
driver.

The printer name can be changed as
required in the Printer name entry field
(max. 60 characters). A PC keyboard is
required in this case.

» Use the spinwheel to select Yes or No for
the default printer.

» Choose the desired status with the up
/down keys.

» Confirm with ENTER.

The Printer Sharing dialog is opened.

E-1
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Add Printer Wizard g

Printer Sharing
You can share this printer with other network, uzers.

Add Printer Wizard g

Print Test Page
To confirm that the printer iz installed properly, you can print a test page.

Add Printer Wizard

Completing the Add Printer Wizard

“You have successfully completed the Add Printer 'Wizard.
“Y'ou gpecified the following printer settings:

M arne: Star LC24-300 Calour
Share name:  <Maot Shared:

Part: LPT1:

Fodel: Star LC24-300 Colour
Default: Mo

Testpage: Mo

To close this wizard, click Finish.

1166.3363.12
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» Exit the dialog with ENTER.
The Print Test Page dialog is opened.

> Exit the dialog with ENTER.

The Completing the Add Printer Wizard
dialog is opened.

» Check the displayed settings and exit the
dialog with ENTER.

The printer is installed. If Windows finds
the required driver files, the installation is
completed without any further queries.

If Windows cannot find the required driver

files, a dialog is opened where the path for
the files can be entered.

E-1
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Files Needed ~ xI| > Select the Browse button with the
spinwheel and confirm with by pressing
the spinwheel.

The Locate File dialog is opened.

Locate File

» Turn the spinwheel to select the directory
and path D:\I386 and press it to confirm
the selection.

=3 Analyzer Disk D (D) k2

If the selected item is not printed on a blue
background, it must be marked with the
cursor up / down keys before it can be
activated by pressing the spinwheel.

pigderes [

Locate File z2ixl| > Select the driver file with the spinwheel

EE |« s and confirm by pressing the spinwheel.

E A The file is included in the Files Needed
dialog.
Note:

If the desired file is not in the D:\I386
directory, a disk with the driver file is
needed. In this case, exit the dialog with
ESC and repeat the selection starting from
the "Files needed” dialog.

stRzepes [
%
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Files Needed x|| > Select the OK button with the spinwheel
and press the spinwheel to confirm.

The installation is completed.

Finally the instrument must be configured for printouts of the measurement screen with this printer. For
details please refer to the DEVICE SETUP softkey in the hardcopy menu.

Network Printer

Note: For easy operation of the subsequent dialogs, connection of a PS/2 keyboard with trackball
to the front panel is recommended. If no trackball is available, a USB mouse should be
connected additionally to the rear panel (see section "Connecting a Mouse" and
"Connecting a Keyboard")

In the example below, a HP Laserjet 5 printer is installed as network printer. The Add Printer Wizard has
already been opened as described in section " Starting the Add Printer Wizard "

e prorer | > To select a network printer, click the
Local or Network Printer Option "A network printer ora printer
The wizard needs to know which twpe of prinker to set up. attached tO another Computef'.

Continue with Next.

ol irrstallim Flug Std | Flawprinten
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Add Printer Wizard » Click Browse for a printer and then Next.

Specify a Printer . . . .
If you don't know the name or address of the printer, you can search for a printer A I|St Of SeIeCtabIe prlntel'S IS dISp|ayed.

that meets your needs.

Add Printer Wizard » Mark the desired printer and select it with

Browse for Printer OK
when the list of printers appears, select the one you want to use,

SWRSAP-MUI0344-PO.NWI0MUC RSD.DE

&5 REWPMUTI20-P0.NWIOMUCRSD.
&5 REWPMUT140-PO.NWIOMUCRSD.
&5 RSWPMUT150-PO.NWIOMUCRSD.
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Measurement Documentation

Add Printer Wizard

Install Printer Software
The manufacturer and model determine which printer software to use.

Ly Select the manufacturer and model of your printer. IF your printer came with an installation
b disk, click Have Digk. If your printer iz not listed, consult wour printer documentation for
compatible printer software,

M anufacturer Iﬂ Iil
GCC

Gereric = =
Gestetner

HP

B = =

_,‘J Thig driver iz digitally signed.
Tell me wwhy driver signing is impartant

< Back

Add Printer Wizard

Standard Printer
Unless otherwise stated documents fram your computer will
be sent to the standard printer.

&

Do you want ko uze this printer as the default printer?

% ‘e
" No

< Back I Next > I

Cancel

Add Printer Wizard

Completing the Add Printer Wizard

“rou have successfully completed the Add Printer Wizard,
“r'ou specified the following printer settings:

Marme: WWRSAP-MUOS44-PO.NwW10 MUC.RSD.DE
Default: Yes

Location: Testlab

Comment; Laseret 5

To close this wizard, click Finish.

< Back I Finizh I Cancel

» Confirm the subsequent prompt to install a
suitable  printer driver with "OK".
The list of available printer drivers is
displayed.

The manufacturers are listed in the left-
hand table, the available printer drivers in
the right-hand table.

> Select the manufacturer from the
Manufacturers table and then the printer
driver from the Printers table.

Note:

If the desired type of output device is not
shown in the list, the driver has not yet been
installed. In this case, click the "HAVE DISK"
button. You will be prompted to insert a disk
with the corresponding printer driver. Insert
the disk, select "OK" and then choose the
desired printer driver.

> Click Next.

If one or more printers are already installed,
a query is displayed whether the printer just
installed should be used as the standard
printer for the Windows XP applications.
Default setting is No.

» Start the printer driver installation with
Finish.

Finally, the instrument has to be configured for printout with this printer using the DEVICE SETUP and
DEVICE 1/2 softkeys in the hardcopy main menu (see section "Selection of a Printer).
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Tracking Generator - Option R&S FSU-B9

During normal operation (without a frequency offset), the tracking generator emits a signal exactly at the
input frequency of the R&S FSMR.

For frequency-converting measurements it is possible to set a constant frequency offset of 200 MHz
between the receive frequency of the R&S FSMR and the output signal of the tracking generator.
Moreover, an 1/Q modulation or AM and FM modulation of the output signal can be provided using two
analog input signals.

The output power is level-controlled and can be set in 0.1 dB steps in a range from -30 dBm to +5 dBm
(-100 to + 5 dBm with option FSU-B12).

The tracking generator can be used in all operating modes. Acquisition of test setup calibration values
(SOURCE CAL) and normalization using these correction values (NORMALIZE) is only possible in the
NETWORK operating mode.

Note: The RF characteristics of some DUTs is especially sensitive concerning the input VSWR. In

such cases insertion of 20 dB attenuation between the DUT and the tracking generator output is
highly recommended.

The tracking generator is activated by means of the NETWORK hotkey in the hotkey bar at the bottom
of the screen:

SPECTRUN | - SCREEN B |
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Tracking Generator Settings

The NETWORK hotkey opens a menu for selecting the functions of the tracking generator.

T p [ e [ >
ON OFF TRANS EXT AM
h SOURCE CAL REFL EXT FM
POWER SHORT
POWER CAL REFL
OFFSET OPEN EXT I/Q
SOURCE NORMALIZE
caL &
FREQUENCY REF VALUE
OFFSET POSITION
MODULATION — | REF VALUE
L 2
RECALL
MODULATION
OFF

Note: Additional softkeys are available in the displayed menus for controlling an external
generator if option External Generator Control FSP-B10 is fitted. For detailed information
see section 'External Generator Control Option FSP-B10".

SOURCE The SOURCE ON/OFF softkey switches the tracking generator on or off.
ON g OFF Default setting is OFF

@ Note:

o  When the tracking generator is switched on the maximum stop frequency
is limited to 3.6 GHz. This upper limit is automatically reduced by a
frequency offset set up for the tracking generator.

e In order to meet the data sheet accuracy for measurements with active
tracing generetor the start frequency must be set to > 3 x Resolution
Bandwidth.

e The minimum sweeptime for measurements with data sheet accuracy is
100 ms in frequency domain (span > 0 Hz). Selecting a sweeptime
below this limit will result in the sweeptime indicator field SWT being
supplied with a red asterisc and the message UNCAL being displayed.

o FFT filters (FILTER TYPE FFT in BW menu) are not available when the
tracking generator is active.

IEC/IEEE-bus command: OUTP:STAT ON
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SOURCE The SOURCE POWER softkey allows the tracking generator output power to
ON p OFF be selected.
@ The output power can be set in 0.1 dB steps from -30 dBm to +5 dBm (-100
to + 5 dBm with option FSU-B12).

If the tracking generator is off, it is automatically switched on when an output
power value is entered.

The default output power is -20 dBm.

IEC/IEEE-bus command: SOUR: POW -20dBm
SOURCE The POWER OFFSET softkey allows selection of a constant level offset for
EONEER the tracking generator.

With this offset for example attenuators or amplifiers at the output connector
of the tracking generator can be taken into account for the displayed output
power values on screen or during data entry.

The valid range is -200 dB to +200 dB in 0.1 dB steps. Positive offsets apply
to an amplifier and negative offsets to an attenuator subsequent to the
tracking generator.

The default setting is 0 dB. Offsets <> 0 will display the enhancement label
LVL.

IEC/IEEE-bus command: SOUR:POW:0OFFS -10dB
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Transmission Measurement

This measurement will yield the transmission characteristics of a two-port network. The built-in tracking
generator serves as a signal source. It is connected to the input connector of the DUT. The input of the
R&S FSMR is fed from the output of the DUT.

) ROHDEASCHWARZ  SPECTRUM ANALYZER -9kHz...36GH: - FSU 1120.9003.03

= =EEEE] ]

s EeeE | =
neoooa|,

] o) E]E}E]Dib

&) 5 [n[a)o]=}

c - [oja]al=7oH
o (== 1=] ekl
D ;W'ﬂﬁ PROBEPOWER  KEVBC S0ARD.
'Sl=|®© @0 ®
I EIEE e -

P [ I ) )

\D@DDDDD“@‘@M;@ f

GEN RF
OUTPUT INPUT
DUT

Fig. 4.22-1 Test setup for transmission measurement

A calibration can be carried out to compensate for the effects of the test setup (eg frequency response
of connecting cables).
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Calibration of Transmission Measurement

NETWORK menu:

CAL

SOURCE

s P

CAL
TRANS

1166.3363.12

CAL REFL
SHORT

CAL REFL
OPEN

NORMALIZE

REF VALUE
POSITION

REF VALUE

RECALL

The SOURCE CAL softkey opens a submenu comprising
of the calibration functions for the transmission and
reflection measurement.

The calibration of the reflection measurement (CAL
REFL...) and its mechanisms are described in separate
sections.

To carry out a calibration for transmission measurements
the whole test setup is through-connected (THRU).
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CAL The CAL TRANS softkey triggers the calibration of the transmission
CEEND measurement.

It starts a sweep that records a reference trace. This trace is then used to
calculate the difference for the normalized values.

@ REL 3 MHz
TG -2@ dBa UBH 10 IHz SOURCE
Ref @ dBu Akt 30 dB SUT 108 s 6N oFF
Q
SOURCE
1@ EE  pouer
1 5h
CLRME | 2o POMER
FVJ\AMAMWW WM““\/’
OFFSET
-5
SOURCE
| 4@ CAL L
| . FREQUENCY
OFFSET
60 HODULATION
B
7@
--08
-5
-10@
Start 9 kHz 299,9991 Hz, Stop 3 GHz
SPECTRUN | - SCREEN B |

Fig. 4.22-2 Calibration curve for transmission measurement

During the calibration the following message is displayed:

S0URCE CAL

in progress

After the calibration the following message is displayed:

HOTE

calibration complete

This message will be cleared automatically after approx. 3 seconds.

IEC/IEEE-bus command: CORR:METH TRAN
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Normalization
NETWORK-SOURCE CAL menu:
The NORMALIZE softkey switches the normalization on or off. The softkey
NORMALIZE . . . X ;
is only available if the memory contains a correction trace.

It is possible to shift the relative reference point within the grid using the
REF VALUE POSITION softkey. Thus, the trace can be shifted from the
upper border of the grid to the vertical center of the grid:

@ REW 3 MHz
TG -20 dBn UBM 18 HHz CAL
Ref @ cBa Att 30 dB ST 1s TRANS

]

[0 o -
1 5A

CLRMR [ o

|--30

40

REF UALUE
POSITIOH

-50

-6
REF VALUE

L-70

RECALL

[--2@

--90

-10@

Start 9 kHz 799.9991 MHzs Stop 3 GHz
SPECTRUN | - SCREEH B |

Fig. 4.22-3 Normalized display

In SPLIT SCREEN operation, the normalization is switched on in the
currently active window. Different types of normalization can be active in the
two windows.

Normalization is aborted when the NETWORK operating mode is quit.

IEC/IEEE-bus command: CORR ON
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REF VALUE The REF VALUE POSITION softkey marks a reference position in the
POSITIO] active window at which the normalization result (calculated difference with a
reference trace) is displayed.

If no reference line is active, the softkey switches on a reference line and
activates the input of its position. The line can be moved within the grid
boundaries.

The reference line is switched off by pressing the softkey again.

The function of the reference line is explained in the section "Calibration
mechanisms".

REF POSITION REN 3 MHz
5@ UBH 1@ MH=z CAL
Ref @ dBn Att 2@ 4B SUT 1= TRANS

S0
° lm-
1 5A
- i -
)
gl
[X T T, S |
. o LNY‘_/ -
--10
REF VALUE
L-20
| - RECALL
--40
-5@
Start 9 kHz 299.9991 [Hz, Stop 3 GHz
SPECTRUN | - SCREEN B |

Fig. 4.22-4 Normalized measurement, shifted with REF VALUE
POSITION 50 %

|IEC/IEEE-bus command: DISP:WIND:TRAC:Y:RPOS 10PCT
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REF VALUE The REF VALUE softkey activates the input of a value which is assigned to
POSITIO] the reference line.

With default settings the reference line corresponds to a difference of 0 dB
between the currently measured trace and the reference trace. Setting the
REF VALUE to a different value helps to compensate for changes to the
level conditions in the signal path after the calibration data have been
recorded. If eg after a source calibration a 10 dB attenuation is inserted into
the signal path between DUT and R&S FSMR input, the measurement
trace will be moved by 10 dB down. Entering a REF VALUE of —10 dB wiill
then result in the reference line for difference calculation being moved by
10 dB down as well. This means that the measured trace will be placed on
it, as displayed in figure 4-20.

REF VALUE always refers to the active window.
REF POSITION RFBH 3 MHz

5@ % UBH 1@ MHz CAL
Ref @ dBn Att 30 dB SHT 1 s TRANS

ta
L0 m

15A
CLRMR [ -

T
=

i HOR-1 @b
- Lo

REF VALUE
F-20

| RECALL

40

-5@

Start 9 kHz 799.9991 MHzs Stop 3 GHz
SPECTRUN | - SCREEH B |
Fig. 4.22-5 Measurement with REF VALUE -10 dB and REF VALUE

POSITION 50%
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After the reference line has been moved by entering a REF VALUE of —10
dB the deviation from the nominal power level can be displayed with high
resolution (eg 1 dB/div). The power is still displayed in absolute values,
which means that in the above example 1 dB below the nominal power
(reference line) = 11 dB attenuation.

REF VALUE REW 3 IMHz
10 dB UBL 1@ MHz CAL
Ref @ dBu Att 3@ dB SWT 100 ns TRAKS

13h
GLTTY

AN e e i e T el

F-11

F-12

RECALL

CHEEEEE

F-13

14

-15

Start 9 kHz 299.9991 [Hz, Stop 3 GHz
SPECTRUN | - SCREEN B |

Fig. 4.22-6 Measurement of a 10dB attenuator pad with 1dB/DIV

IEC/IEEE-bus command: DISP:WIND:TRAC:Y:RVAL -10dB

The RECALL softkey restores the R&S FSMR settings that were used

during source calibration.

@ This can be useful if device settings were changed after calibration (eg
center frequency, frequency deviation, reference level, etc).

REFﬂVALUE

The softkey is only available if:
o the NETWORK mode has been selected
o the memory contains a calibration dataset.

IEC/IEEE-bus command: CORR:REC
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Reflection Measurement

Scalar reflection measurements can be carried out by means of a reflection-coefficient measurement
bridge.

ooe oc
(=) =9 (=) | (=) (=)
DLOB|
@@@Bx@
DEHE|
DOOE| B
Bz e
() | Z0mg oS e
= ®° @ @
e voson
=1[s® o0 (@),
GEN RF
OUTPUT INPUT

ees

e

Fig. 4.22-7 Test Setup for Reflection Measurement
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Calibration of Reflection Measurement

The calibration mechanism for reflection measurement is basically the same as the one used for
transmission measurement.

NETWORK-SOURCE CAL submenu

CAL REFL
OPEN

CAL REFL
SHORT

1166.3363.12

The CAL REFL OPEN softkey starts the open-circuit calibration. During
calibration the following message is displayed:

S0URCE CAL

in progress

IEC/IEEE-bus command: CORR:METH REFL
CORR:COLL OPEN

The CAL REFL SHORT softkey starts the short-circuit calibration.

If both calibrations (open circuit, short circuit) are carried out, the calibration
curve is calculated by averaging the two measurements and stored in the
memory. The order of the two calibration measurements is free.

After the calibration the following message is displayed:

HOTE

calibration complete

The message is cleared after approx. 3 seconds.

IEC/IEEE-bus command: CORR:METH REFL
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Calibration mechanism

Calibration means a calculation of the difference between the currently measured power and a
reference curve, independent of the selected type of measurement (transmission/reflection). The
hardware settings used for measuring the reference curve are included in the reference dataset.

Even with normalization switched on, the device settings can be changed in a wide area without
stopping the normalization. This reduces the necessity to carry out a new normalization to a minimum.

For this purpose the reference dataset (trace with 625 measured values) is stored internally as a table of
625 points (frequency/level).

Differences in level settings between the reference curve and the current device settings are taken into
account automatically. If the span is reduced, a linear interpolation of the intermediate values is applied.
If the span increases, the values at the left or right border of the reference dataset are extrapolated to
the current start or stop frequency, ie the reference dataset is extended by constant values.

An enhancement label is used to mark the different levels of measurement accuracy. This enhancement
label is displayed at the right diagram border when normalization is switched on and a deviation from the
reference setting occurs. Three accuracy levels are defined:

Table 4.22-1  Measurement accuracy levels

Accuracy Enhancement Reason/Limitation

label
High NOR No difference between reference setting and measurement
Medium APX Change of the following settings:

-
(approximation) |, ipling (RBW, VBW, SWT)

e reference level, RF attenuation

e start or stop frequency

e output level of tracking generator

e frequency offset of tracking generator

e detector (max. peak, min. peak, sample, etc.)

Change of frequency:

® max. 625 points within the set sweep limits (corresponds to a doubling of the

span)
- Aborted e more than 624 extrapolated points within the current sweep limits (in case of span
normalization doubling)
Note: At a reference level (REF LEVEL) of -10 dBm and at a tracking generator output level of

the same value the R&S FSMR operates without overrange reserve, ie the R&S FSMR is in
danger of being overloaded if a signal is applied whose amplitude is higher than the
reference line. In this case, either the message "OVLD" for overload is displayed in the
status line or the display range is exceeded (clipping of the trace at the upper diagram
border = Overrange).

Overloading can be avoided as follows:

e Reducing the output level of the tracking generator (SOURCE POWER, NETWORK
menu)

e Increasing the reference level (REF LEVEL, AMPT menu)
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Frequency-Converting Measurements

For frequency-converting measurements (eg on converter units) the tracking generator is able to set a
constant frequency offset between the output frequency of the tracking generator and the receive
frequency of the R&S FSMR.

Up to an output frequency of 200 MHz the measurement can be carried out in both inverted and normal
positions.
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Fig. 4.22-8 Test setup for frequency converting measurements
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NETWORK menu

FREQUENCY The FREQUENCY OFFSET softkey activates the input of the frequency
i offset between the output signal of the tracking generator and the input
frequency of the R&S FSMR. Possible offsets are in a range of +200 MHz
in 0.1 Hz steps.

The default setting is 0 Hz. Offsets <> 0 Hz are marked with the
enhancement label FRQ.

If a positive frequency offset is entered, the tracking generator generates
an output signal above the receive frequency of the R&S FSMR. In case of
a negative frequency offset it generates a signal below the receive
frequency of the R&S FSMR. The output frequency of the tracking
generator is calculated as follows:

Tracking generator frequency = receive frequency + frequency offset.

IEC/IEEE-bus command: SOUR:FREQ:0OFFS 50MHz
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External Modulation of the Tracking Generator

NETWORK menu:

MODULATION The MODULATION softkey opens a submenu for
MODULATION j EXT AM selecting different modulation modes.

The time characteristics of the tracking generator output
EXT FM signal can be influenced by means of external signals
(input voltage range -1 V to +1 V).

EXT I/0Q .
Two BNC connectors at the rear panel are available as

signal inputs. Their function changes depending on the
selected modulation:

TG INI/AM and
TGINQ/FM

MODULATION
OFF

10

The modulation modes can be combined with each other and with the frequency offset function up to a
certain degree. The following table shows which modulation modes are possible at the same time and
which ones can be combined with the frequency offset function.

Table 4.22-2 Simultaneous modes of modulation (tracking generator)

Modulation Frequency EXT AM | EXTFM EXTl/Q
offset

Frequency offset ° ° °

EXT AM * ¢

EXT FM * ¢

EXT I/Q ¢

e = can be combined
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EXT AM
A

¥

EXT FM

1166.3363.12

The EXT AM softkey activates an AM modulation of the tracking generator
output signal.

The modulation signal is applied to the TG IN | / AM connector. An input
voltage of 1 V corresponds to 100% amplitude modulation.

Switching on an external AM disables the following function:
— active I/Q modulation.

IEC/IEEE-bus command: SOUR:AM:STAT ON

The EXT FM softkey activates the FM modulation of the tracking generator
output signal.

The modulation frequency range is 1 kHz to 100 kHz, the deviation can be
set in 1-decade steps in the range of 100 Hz to 10 MHz at an input voltage
of 1 V. The phase deviation n should not exceed the value 100.

Phase deviation n = deviation / modulation frequency

The modulation signal is applied to the TG IN Q / FM connector.

Switching on an external FM disables the following function:
— active I/Q modulation.

IEC/IEEE-bus command: SOUR:FM:STAT ON
SOUR:FM:DEV 10MHz
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EXT I/Q
A

¥

MODULAT ION|

ﬂFF

1166.3363.12

The EXT I/Q softkey activates the external I/Q modulation of the tracking
generator.

The signals for modulation are applied to the two input connectors TG
IN I'and TG IN Q at the rear panel of the unit. The input voltage range is 1V
into 50 Q.

Switching on an external I/Q modulation disables the following functions:
— active external AM
— active external FM

Functional description of the quadrature modulator:

I channel

e
- 1
I mod

RF IN I % RF OUT I

Q channel
—>M

Q mod

Fig. 4.22-9 1/Q modulation

I/Q modulation is performed by means of the built-in quadrature modulator.
The RF signal is divided into two orthogonal | and Q components (inphase
and quadrature phase). Amplitude and phase are controlled in each path by
the | and Q modulation signal. By adding the two components an RF output
signal is generated that can be controlled in amplitude and phase.

IEC/IEEE-bus command: SOUR:DM:STAT ON

The MODULATION OFF softkey switches off the modulation of the tracking
generator.

IEC/IEEE-bus command: SOUR:AM:STAT OFF
SOUR:FM:STAT OFF
SOUR:DM:STAT OFF
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External Generator Control

The external generator control option permits to operate a number of commercially available generators
as tracking generator on the R&S FSMR. Thus, scalar network analysis with the R&S FSMR is also
possible outside the frequency range of the internal tracking generator when the appropriate generators
are used.

The R&S FSMR also permits to set a frequency offset for frequency-converting measurements when
external generators are used. For harmonics measurements or frequency-converting measurements, it
is also possible to enter a factor, by which the generator frequency is increased or reduced compared
with the receive frequency of the R&S FSMR. Only make sure that the resulting generator frequencies
do not exceed the allowed setting range of the generator.

The settable level range also depends on the generator used.

The generator is controlled via the — optional — second IECBUS interface of the R&S FSMR (= IEC2,
supplied with the option) and, with some Rohde & Schwarz generators, additionally via the TTL
synchronization interface included in the AUX interface of the R&S FSMR.

Note: The use of the TTL interface enables considerably higher measurement rates as pure
IECBUS control, because the frequency stepping of the R&S FSMR is directly coupled with
the frequency stepping of the generator.

Therefore, the frequency sweep differs according to the capabilities of the generator used:

e In the case of generators without TTL interface, the generator frequency is first set for each
frequency point via IECBUS, then the setting procedure has to be completed before recording of
measured values is possible.

e In the case of generators with TTL interface, a list of the frequencies to be set is entered into the
generator before the beginning of the first sweep. Then the sweep is started and the next frequency
point selected by means of the TTL handshake line TRIGGER. The recording of measured values is
only enabled when the generator signals the end of the setting procedure via the BLANK signal. This
method is considerably faster than pure IECBUS control.

With the "SELECT GENERATOR" softkey, a list of the supported generators with the frequency and
level range as well as the capabilities used is included.

The external generator can be used in all operating modes. Recording of test setup calibration values
(SOURCE CAL) and normalization with the correction values (NORMALIZE) are only possible in the
NETWORK mode.

Note: In order to enhance measurement accuracy a common reference frequency should be
used for both the R&S FSMR and the generator. If no independent 10 MHz reference
frequency is available, it is recommended to connect the reference output of the
generator with the reference input of the R&S FSMR and to enable usage of the
external Reference on the R&S FSMR via SETUP — REFERENCE EXT.

Like the internal tracking generator, the external generator is activated by means of the NETWORK
hotkey in the hotkey bar at the screen bottom:

SPECTRUN | - SCREEN B |
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External Generator Settings

The NETWORK hotkey opens the menu for setting the functions of the external generator.

ETs ) — [ cm —» [ ExT s
TRANS ON OFF
CAL REFL SELECT
SHORT GENERATOR
CAL REFL FREQUENCY
OPEN SWEEP
SOURCE NORMALIZE
caL &
REF VALUE
POSITION
REF VALUE
RECALL
EXT
SOURCE &
SOURCE The SOURCE POWER softkey activates the entry of the generator output
POWER level. The value range depends on the selected generator (See table of

chapter "Configuration of the External Generator").

Ist neben der Option Externe Generatorsteuerung B10 auch die Option
Mitlaufgenerator B9 installiert, so verandert der Softkey wahlweise den
Ausgangspegel des internen Mitlaufgenerators oder des externen
Generators, je nachdem, welcher Generator gerade eingeschaltet ist.

Die Grundeinstellung des Ausgangspegels ist -20 dBm.

IEC/IEEE-bus command: SOUR:EXT:POW —-20dBm
POWER The POWER OFFSET softkey activates the entry of a constant level offset
OFFSE of the generator. With this offset, attenuator pads or amplifiers connected to

the output connector of the generator can be handled during the input and
output of output levels.

The permissible setting range is -200 dB to +200 dB in steps of 0.1 dB.
Positive offsets handle a subsequent amplifier and negative offsets an
attenuator pad.

The default setting is 0 dB; offsets <> 0 are marked by the activated
enhancement label LVL.

IEC/IEEE-bus command SOUR:POW:0OFFS -10dB
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Transmission Measurement

The transmission characteristic of a two-port network is measured . The external generator serves as a
signal source. It is connected to the input connector of the DUT. The input of the analyser is fed from the
output of the DUT.
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Fig. 4.23-1 Test setup for transmission measurement

A calibration can be carried out to compensate for the effects of the test setup (e.g. frequency response
of connecting cables).

Calibration of Transmission Measurement

NETWORK menu:
o e CAL The S(_)UR.CE CAL.softkey opens a s_ubr_nenu compris!ng
CAL & j TRANS the calibration functions for the transmission and reflection
measurement.
CA§H§15§L The calibration of the reflection measurement (CAL
REFL...) and its functioning are described in separate
CAL REFL sections.
OPEN
To carry out a calibration for transmission measurements
NORMALIZE the whole test setup is through-connected (THRU).
REF VALUE
POSITION
REF VALUE
RECALL
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CAL
TRANS

1166.3363.12

The CAL TRANS softkey triggers the calibration of the transmission

measurement.

It starts a sweep that records a reference trace. This trace is then used to

obtain the differences to the normalized values.

@ REM 3 MHz
T8 -2@ dBa UEH 1@ MHz
Ref @ dBan Att 3@ dB SUT 108 ms
@
=T LA
1 5h
CLRME
b 2L FVJ\AMAMWW WM““\/’
-5
-4
-5
--58
-7
--08
-5
-10@
Start 3 kHz 293,9991 [Hzs Stop 3 GHz
SPECTRUN | - SCREEN B |

Fig. 4.23-2 Calibration curve for transmission measurement

During the calibration the following message is displayed:

S0URCE CAL

in progress

After the calibration sweep the following message is displayed:

HOTE

calibration complete

This message is cleared after approx. 3 seconds.

IEC/IEEE-bus command CORR:METH TRAN

4.23-4
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Normalization:

NETWORK -SOURCE CAL menu:

The NORMALIZE softkey switches normalization on or off. The softkey is

SErTRITE only available if the memory contains a correction trace.

It is possible to shift the relative reference point within the grid using the
REF VALUE POSITION softkey. Thus, the trace can be shifted from the top
grid margin to the middle of the grid:

@ REW 3 MHz
TG -20 dBn UBM 18 HHz CAL
Ref @ cBa Att 30 dB ST 1s TRANS

]

[0 o -
1 5A

CLRMR [ o

|--30

40

REF UALUE
POSITIOH

-50

-6
REF VALUE

L-70

| o RECALL

--90

-10@

Start 9 kHz 799.9991 MHzs Stop 3 GHz
SPECTRUN | - SCREEH B |

Fig. 4.23-3 Normalized display

In the SPLIT SCREEN setting, the normalization is switched on in the
current window. Different normalizations can be active in the two windows.

Normalization is aborted when the NETWORK mode is quit.

IEC/IEEE-bus command: CORR ON
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REF VALUE
POSITIO

The REF VALUE POSITION softkey (reference position) marks a reference
position in the active window on which the normalization (difference
formation with a reference curve) is performed.

When pressed for the first time, the softkey switches on the reference line
and activates the input of its position. The line can be shifted within the grid
limits.

The reference line is switched off by pressing the softkey again.

The function of the reference line is explained in the section "Functioning of

Calibration".
REF POSITIOH EEM 3 IMH=z
5@ UBH 1@ MH=z CAL
Ref @ dBa Att 3@ 4B SUT 1= TRAHS
S0
2 lm-
1 5A
- i -
)
gl
[X T T, S |
. o LNY‘_/ -
--10
REF VALUE
L-20
| - RECALL
--40
-5@
Start 9 kHz 299.9991 [Hz, Stop 3 GHz
SPECTRUN | - SCREEN B |

Fig. 4.23-4 Normalized measurement, shifted with REF VALUE
POSITION 50 %

IEC/IEEE-bus command DISP:WIND:TRAC:Y:RPOS 10PCT
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e The_ REF VALUE softkey gctivates the input of a level difference which is
f assigned to the reference line.
@ In the default setting, the reference line corresponds to a level difference of

0 dB. If e.g. a 10-dB attenuator pad is inserted between DUT and analyzer
input between recording of the calibration data and normalization, the trace
will be shifted down by 10 dB. By entering a REF VALUE of —10 dB the
reference line for difference formation can also be shifted down by 10 dB so
that it will again coincide with the trace (see Fig. 4.22-5).

REF POSITIOH REW 3 IMHz
5@ UBH 1@ MH=z CAL
Ref @ dBn Att 3@ dB SUT 1= TRANS

S0
1 5A
)
HOR
K Pt
10 -1 8
REF VALUE
L-20
| - RECALL
--40
-5@
Start 9 kHz 299.9991 [Hz, Stop 3 GHz
SPECTRUN | - SCREEN B |
Fig. 4.23-5 Measurement with REF VALUE -10dB and REF VALUE POSITION
50%
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After the reference line has been shifted by entering REF VALUE -10 dB,
departures from the nominal value can be displayed with high resolution
(e.g. 1 dB / Div.). The absolute measured values are still displayed, in the
above example, 1 dB below nominal value (reference line) = 11 dB
attenuation.

REF UALUE z
-10 dB ﬁgﬂ ?EIHEHZ L |
Ref @ dEn Att 2@ dB SHT 188 ns TRAHS
-5
. o
1 5a
-5
HOR
) =
oottt i i |
F-12
P RECALL |
F-14
-15
Start 9 kHz 293.9991 MHz» Stop 3 GH=z
SPECTRUH | - SCREEH B |
Fig. 4.23-6 Measurement of a 10-dB attenuator pad with 1dB/DIV
IEC/IEEE-bus command DISP:WIND:TRAC:Y:RVAL -10dB
The RECALL softkey restores the instrument setting with which the
cmran calibration was carried out.
This can be useful if the device setting was changed after calibration (e.g.

1166.3363.12

center frequency setting, frequency deviation, reference level, etc).

The softkey is only available if:
e the NETWORK mode has been selected
e the memory contains a calibration data set.

IEC/IEEE-bus command CORR:REC
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Reflection Measurement

Scalar reflection measurements can be carried out by means of a reflection-coefficient bridge.
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Fig. 4.23-7 Test setup for reflection measurement

Calibration of Reflection Measurement

The calibration mechanism essentially corresponds to that of the transmission measurement.

NETWORK-SOURCE CAL submenu

CAL REFL The CAL REFL OPEN softkey starts the open-circuit calibration. During
OPEN calibration the following message is displayed:

=0URCE CAL

in progress

|IEC/IEEE-bus command CORR:METH REFL
CORR:COLL OPEN

CAL REFL The CAL REFL SHORT softkey starts the short-circuit calibration.
SHORT

If both calibrations (open circuit, short circuit) are carried out, the calibration
curve is formed by averaging the two measurements and stored in the
memory. The order of measurements is optional.

After the calibration the following message is displayed:

HOTE

calibration complete

The display is cleared after approx. 3 seconds.

|IEC/IEEE-bus command CORR:METH REFL
CORR:COLL THR
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Calibration mechanism

Calibration means a calculation of the difference between the currently measured power and a
reference curve, independent of the selected type of measurement (transmission/reflection). The
hardware settings used for measuring the reference curve are included in the reference dataset.

Even with normalization switched on, the device settings can be changed in a wide area without
stopping the normalization. This reduces the necessity to carry out a new normalization to a minimum.

For this purpose, the reference dataset (trace with 625 measured values) is stored as a table with 625
points (frequency/level). Differences in level settings between the reference curve and the current
device settings are taken into account automatically. If the span is reduced, a linear interpolation of the
intermediate values is applied. If the span increases, the values at the left or right border of the
reference dataset are extrapolated to the current start or stop frequency, i.e. the reference dataset is
extended by constant values.

An enhancement label is used to mark the different levels of measurement accuracy. This enhancement
label is displayed at the right diagram border when normalization is switched on and a deviation from the
reference setting occurs. Three accuracy levels are defined:

Table 4.23-1  Measurement accuracy levels
Accuracy Enhancement Reason/Limitation
label
High NOR No difference between reference setting and measurement
Medium APX Change of the following settings:
(approximation) )
e coupling (RBW, VBW, SWT)
e reference level, RF attenuation
e start or stop frequency
e output level of tracking generator
e frequency offset of tracking generator
e detector (max. peak, min. peak, sample, etc.)
Change of frequency:
® max. 501 points within the set sweep limits (corresponds to a doubling of the
span)
- Aborted e more than 500 extrapolated points within the current sweep limits (in case of span
normalization doubling)
Note: At a reference level (REF LEVEL) of -10 dBm and at a tracking generator output level of

the same value the analyzer operates without overrange reserve, i.e. the analyzer is in
danger of being overloaded if a signal is applied whose amplitude is higher than the
reference line. In this case, either the message "OVLD" for overload is displayed in the
status line or the display range is exceeded (clipping of the trace at the upper diagram
border = Overrange).

Overloading can be avoided as follows:

e Reducing the output level of the tracking generator (SOURCE POWER, NETWORK
menu)

e Increasing the reference level (REF LEVEL, AMPT menu)
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Frequency-converting Measurements

For frequency-converting measurements (e.g. on converters) the external generator is able to set a
constant frequency offset between the output frequency of the generator and the receive frequency of
the analyzer and, in addition, the generator frequency as a multiple of the analyzer.
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GEN OUTPUT RF INPUT

Fig. 4.23-8 Test setup for frequency-converting measurements

NETWORK Menu
FREQUENCY The FREQUENCY OFFSET softkey activates the input of the frequency
OFFSET offset between the output signal of the generator and the input frequency of
the analyzer. The value range depends on the selected generator.
The default setting is 0 Hz. Offsets <> 0 Hz are marked with the

enhancement label FRQ.

If a positive frequency offset is entered, the tracking generator generates
an output signal above the receive frequency of the "analyzer. In case of a
negative frequency offset it generates a signal below the receive frequency
of the analyzer. The output frequency of the generator is calculated as
follows:

Generator frequency = receive frequency + frequency offset

IEC/IEEE-bus command: SOUR:EXT:FREQ:0FFS 1GHZ
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Configuration of an External Generator

NETWORK menu:
@ RBM 3 Mz
EXT j EXT SRC dEm i B EXT SRC
SOURCE & ON OFF Ref -2@ dBa Att 10 dB OFF
_— ' ' SELECT BENERATOR. ' ' ‘ "
SELECT SRC TYPE IFC GPIB ADDR MODE  F MIN F AN PHIN P tax g SELECT |
GENERATOR 1 TIL 28 RENMOTE SkHz 3GHz -144cdBn 16cBm GENERATOR

Z  SNIQ@A3 GPIE 28 LOCAL  3@@kH=z 3.3GH=z -14BcdBn  13dBm
| |

meomey) P ————— |l
SWEEP FREQUENCY =LEEP

SOURCE FREQ = REC FREQ » NUM/DEN + OFFSET —
SRC STATE POMERCBR]  HUN DEN OFFSET  RESULT

1 P -30dBn 1 1 PHz @Hz..3GHz «
2 —30dEn 1 1 PHz PHz. .3.20Hz

| 70

a0
GEH REF |
o EXT

--100

-118

-1z@

Start @ Hz 32@ MHz, Stop 3.2 BHz
SPECTRUN - SCREEN B |

ﬁ The EXT SOURCE softkey opens a submenu for configuration of the
external generator.
The R&S FSMR is able to manage two generators, one of which can
be active at the time.

EXT SRC The EXT SRC ON / OFF softkey switches the external generator on or off.

ON g OFF It can only be switched on successfully if the generator has been selected by means of
B SELECT GENERATOR and configured correctly by means of FREQUENCY SWEEP.
If one of these conditions is not fulfilled, an error message will be output.

Notes: When switching on the external generator by means of EXT SRC ON, the
R&S FSMR switches off the internal tracking generator and starts programming
the generator settings via the IEC/IEEE-bus interface IEC2.

Programming requires takeover of the IEC/IEEE-bus control at this interface by the
R&S FSMR. To avoid any access conflicts, ensure that no other controller is
connected to the IEC2 interface or the external generator when selecting EXT SRC
ON.

The maximum stop frequency is limited to the maximum generator frequency.
This upper limit is automatically reduced by the set frequency offset of the
generator and a set multiplication factor.

With the external generator switched on, the FFT filters (FILTER TYPE FFT in the
menu BW) are not available.

If an error occurs on the IEC/IEEE bus when programming the external generator,
the generator will automatically be switched off and the following error message
will be output:

SYSTEN MESSAGE

IECZ handshake errort

When the external generator is switched off using EXT SRC OFF, the IEC/IEEE-
bus control is handed over again at the IEC2 interface, i.e. a different controller
will then take over the control of the signal generator.

IEC/IEEE-bus command: SOUR:EXT ON
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SELECT
GENERATOR

¥

1166.3363.12

The SELECT GENERATOR softkey opens a table for selection of the generator
and definition of IECBUS address and control interface.

The table permits configuration of two generators so that switching between two
different configurations is easily possible.

SELECT GEHERATOR

SRC TYPE IFC GFPIB ACOR MODE  F MIN F MAX F NIH P MAx
1 ylanE] TIL =28 REMOTE SkHz 3GHz -144dBm  16dEm
Z =nIQe3 GPIE 28 LOCAL  3@@kHz 3.3GHz -14@dBm  13dEm

The individual fields contain the following settings:
SRC Index of generator selected
TYPE The field opens the list with the available generators:

EXT ZRC TYPE

SHHU +|
SHINBZ

SHINBZE

SNIgAz

SHIQAZE

SHPRZ

SMPE3

SHP@4

3

After completion of the selection, the remaining fields of the table are
filled with the generator characteristics.

A list of generator types supported by the R&S FSMR is to be found at
the end of section "Softkey SELECT GENERATOR".

IFC This field selects the interface type of external generator 1 or 2. The
following types are available:

GPIB IECBUS only, suitable for all generators of other
manufacturers and some Rohde & Schwarz instruments
or

TTL IECBUS and TTL interface for synchronization, for most of
the Rohde & Schwarz generators, see table above.

The two operating modes differ in the speed of the control: Whereas, with
pure IECBUS operation, each frequency to be set must be individually
transferred to the generator, additional use of the TTL interface permits to
program a total frequency list at once and subsequently perform the
frequency stepping via TTL handshake, which is a big advantage in terms of
speed.

Note:

Generators equipped with the TTL interface can also be operated with
IECBUS (= GPIB) only.

Only one of the two generators can be operated with TTL interface at a
time. The other generator must be configured for IECBUS (GPIB).

GPIB IECBUS address of the respective generator. Addresses from 0 to 30
ADDR are possible.

MODE Operating mode of generator. The generator activated using the
FREQUENCY SWEEP softkey is automatically set to remote mode
(REMOTE), the other to manual mode (LOCAL).

F MIN  Frequency range of generator. Select the start and stop frequency of the

F MAX R&S FSMR in a way that the specified range is not exceeded.

If the start frequency lies below F MIN, the generator is only switched on
when F MIN is reached.

If the stop frequency lies above F MAX, it is limited to F MAX when the
generator is switched on using the EXT SRC ON/OFF softkey.
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P MIN  Level range of generator. This field defines the allowed input range for
P MAX the POWER column in the FREQUENCY SWEEP table.

IEC/IEEE-bus commands SYST:COMM:RDEV:GEN2:TYPE 'SMEQO2'
SYST:COMM:RDEV:GEN:LINK TTL
SYST:COMM:GPIB:RDEV:GEN1:ADDR 28

List of Generator Types Supported by the R&S FSMR

Generator Interface Generator Generator Generator Generator
Type Min Freq Max Freq Min Power Max Power
dBm dBm
SMEO02 TTL 5 kHz 1.5 GHz -144 +16
SMEO03 TTL 5 kHz 3.0 GHz -144 +16
SMEO06 TTL 5 kHz 6.0 GHz -144 +16
SMG GPIB 100 kHz 1.0 GHz -137 +13
SMGL GPIB 9 kHz 1.0 GHz -118 +30
SMGU GPIB 100 kHz 2.16 GHz -140 +13
SMH GPIB 100 kHz 2.0 GHz -140 +13
SMHU GPIB 100 kHz 4.32 GHz -140 +13
SMIQ02B TTL 300 kHz 2.2 GHz -144 +13
SMIQO2E GPIB 300 kHz 2.2 GHz 144 +13
SMIQ03B TTL 300 kHz 3.3 GHz -144 +13
SMIQO3E GPIB 300 kHz 3.3 GHz 144 +13
SMIQ04B TTL 300 kHz 4.4 GHz -144 +10
SMIQO6B TTL 300 kHz 6.4 GHz -144 +10
SMLO1 GPIB 9 kHz 1.1 GHz -140 +13
SMLO2 GPIB 9 kHz 2.2 GHz -140 +13
SMLO3 GPIB 9 kHz 3.3 GHz -140 +13
SMR20 TTL 1 GHz 20 GHz -1302 +112
SMR20B11 " | TTL 10 MHz 20 GHz -1302 +132
SMR27 TTL 1 GHz 27 GHz -1302 +112
SMR27B11 " | TTL 10 MHz 27 GHz -1302 +122
SMR30 TTL 1 GHz 30 GHz -1302 +112
SMR30B11 " | TTL 10 MHz 30 GHz -1302 +122
SMR40 TTL 1 GHz 40 GHz -1302 +9?
SMR40B11 " | TTL 10 MHz 40 GHz -1302 +122
SMR50 TTL 1 GHz 50 GHz -1302 +9?
SMR50B11 " | TTL 10 MHz 50 GHz -1302 +122
SMR60 TTL 1 GHz 60 GHz -1302 +9?
SMRe0B11 " | TTL 10 MHz 60 GHz -1302 +122
SMP02 TTL 10 MHz 20 GHz -130 % +17°%)
SMPO03 TTL 10 MHz 27 GHz -130 % +13°%)
SMPO04 TTL 10 MHz 40 GHz -130 % +12°%)
SMP22 TTL 10 MHz 20 GHz -130 % +20°%)
SMT02 GPIB 5.0 kHz 1.5 GHz 144 +13
SMT03 GPIB 5.0 kHz 3.0 GHz -144 +13
SMT06 GPIB 5.0 kHz 6.0 GHz -144 +13
SMVO03 GPIB 9 kHz 3.3 GHz -140 +13
SMX GPIB 100 kHz 1.0 GHz 137 +13
SMYO1 GPIB 9 kHz 1.04 GHz -140 +13
SMY02 GPIB 9 kHz 2.08 GHz -140 +13
HP8340A GPIB 10 MHz 26.5 GHz -110 10
HP8648 GPIB 9 kHz 4 GHz -136 10
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Generator Interface Generator Generator Generator Generator
Type Min Freq Max Freq Min Power Max Power
dBm dBm
HP ESG-A GPIB 250 kHz 4 GHz -136 20
Series 1000A,
2000A, 3000A,
4000A
HP ESG-D GPIB 250 kHz 3 GHz -136 +10
SERIES
E4432B

R Requires the option SMR-B11 to be fitted.

Maximum/minimum power depends on presence of Option SMR-B15/-B17 and set frequency range.

For more details see SMR data sheet.

Maximum/minimum power depends on presence of Option SMP-B15/-B17 and set frequency range.

For more details see SMP data sheet.

FREQUENCY
SWEEP

1166.3363.12

The FREQUENCY SWEEP softkey opens a table for setting the generator level
as well as the multiplier and the offset used to derive the generator frequency
from the analyzer frequency.

This table also permits configuration of two generators so that switching between
two different configurations is easily possible.

FREQUEHCY SWEEP

SOURCE FREQ = REC FREQ « HUNM~/DEH + OFFSET

SRC STATE POMERCEm] HUH DEN OFFSET  RESULT
1 FEE :@dEn 1 1 @Hz @Hz..30Hz «
2 -3@dBn 1 1 @H= @Hz..3.2G6Hz

SRC Index of selected generator

STATE Selects the active generator. Only one generator can be active at a
time. The operating mode of the active generator is set to remote

control in the SELECT GENERATOR table.

POWER Permits to enter the generator level within the limits P MIN to P MAX
of the SELECT GENERATOR table.

NUM Numerator,

DEN Denominator,

OFFSET Offset, used to derive the generator frequency from the current

frequency of the R&S FSMR according to the following formula:
Numerator

— * -
FGeneratar - FAnalyzer De}’lom inator + Ffoset

Note that the frequencies resulting from start and stop frequency of
the R&S FSMR do not exceed the allowed generator range:
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GEN REF
INTy EXT

1166.3363.12

> If the start frequency lies below F MIN, the generator is only
switched on when F MIN is reached.

> If the stop frequency lies above F MAX, the generator is switched
off. When the generator is subsequently switched on using the
EXT SRC ON/OFF softkey, the stop frequency is limited to F
MAX.

> If the stop frequency lies below F MIN, the generator is switched
off and the following error message output:

GEMERATOR RAMGEZ EXEEDED; EXT GEM
SWITCHED OFF.

» In the time domain (Span = 0 Hz) the generator frequency is
derived from the set receive frequency of the R&S FSMR using
the calculation formula.

For the sake of clarity, the formula is also displayed in the table.

RESULT The frequency range of the generator resulting from the calculation
formula. An asterisk (*) after the upper limit indicates that the stop
frequency of the R&S FSMR must be adapted when the generator is
switched on in order not to exceed its maximum frequency. In the
following illustration, this is true for the upper generator at a stop
frequency of 3.2 GHz of the R&S FSMR, whereas the lower generator
does not yet require an adaptation:

SOURCE FREQ = REC FRED » MUM/DEM + OFFSET
Iy DEN OFFSET  RESULT

1 1 BHz BHz..3GHz «
1 1 BHz BHz..3.2GHz

IEC/IEEE-bus commands SOUR:EXT:POW —30dBm
SOUR:EXT:FREQ:NUM 4
SOUR:EXT:FREQ:DEN 3
SOUR:EXT:FREQ:OFFS 100MHZ

The GEN REF INT / EXT softkey switches over the reference oscillator of the
generator (switchover between internal and external reference source). The
internal reference source is selected as the default setting.

IEC/IEEE-bus command: SOUR:EXT1:ROSC INT
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LAN Interface

Using the LAN Interface, the instrument can be connected to an Ethernet LAN (Local Area Network).
Thus it is possible to transfer data via the network and use network printers. In addition, the instrument
can be remote-controlled via network. The network card allows both for a 10 MHz Ethernet IEEE 802.3
and a 100 MHz Ethernet IEEE 802.3u.

Connecting the Instrument to the Network

Caution:

Before connecting the instrument to the network it is recommended to contact the
network administrator, in particular larger LAN installations are affected. Faults in the
connection may have a negative effect on the entire network.

The instrument is connected to a network hub of the desired LAN segment via a commercially-available
RJ45 cable (not supplied with the instrument) at the instrument rear panel. Since RJ45 provides no bus
but a star network topology, no other precautions need to be taken for the connection.

The connection procedure does not produce any disturbances in the network traffic. Disconnection from
the network is easily possible provided that there is no more data traffic from and to the instrument.

Installing the Software

The data transfer in the network takes place in data blocks, called packets. In addition to the useful
data, further information on the operation, i.e. protocol data (transmitter, receiver, type of data,
sequence), is transferred in the packets. For processing the protocol information, suitable drivers must
be installed. For the network services (file transfer, directory services, printing in the network) a network
operating system needs to be installed.

Notes: e The WINDOWS files required for the installation of network drivers, protocols or
services are included in the directory "D:\I386".
e A PC keyboard with trackball (or an additional mouse instead) is required for the
installation.

Installation of Drivers for the Network Card

.The network-card drivers do not have to be installed under Windows XP. It is sufficient to connect the
network cable to the "LAN-Interface" connector at the rear of the unit. Windows XP will automatically
recognize the network link and will activate the required drivers.

Note:
If the original factory setting is required at a later time, i.e. when the unit is to be operated with a different
network configuration at a different site, this base configuration can be restored as described below:

» Switch the unit off and on again.

> In the Boot menu, select the entry "Analyzer Firmware Backup" with the cursor keys and confirm
with ENTER . The device is started from the backup partition and opens a selection window with
available device configurations:
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*x K* X k% Kk *x * kX k* K* k¥ Kk *x * *x k¥ X k¥ Kk *x * *x * X * * *x * *x *

INSTUMENT RESTORE PROCEDURE V 1.4 (c) RSD 2002

Note:

The presence of the LAN-interface requires

a restore process different from the standard firmware
restore (due to the necessary network drivers).

The following 3 selections will NOT destroy user defined
limit lines and transducer data

Press 1 to perform standard system RESTORE
press 2 to perform system RESTORE with LAN interface
press 3 to ABORT system RESTORE

The following selection will DESTROY user defined
limit lines and transducer data

Press 4 to perform standard system RESTORE
(destroys user limit lines and transducers !!!)
press 5 to perform system RESTORE with LAN interface,
(destroys user limit lines and transducers !!!)

R T T R R A A I I I I A A A
B T T T T T T T T S S S S S A A R A

* kX *x k Kk *x Kk *x k*k *x * *k *x * *x * *x * *k *x * *x * *x * * *x * *x *

> Press 2. Windows XP is newly installed on the analyzer partition of the hard disk with LAN support
and device firmware. The device may boot several times. At the end of the installation procedure,
the device firmware will be restarted.

The unit is again ready for operation. The configuration of the network protocols then has to be
performed according to the following sections.
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Configuration of Available Network Protocols (TCP/IP Protocol)

When the unit is delivered, the TCP/IP network protocol is factory-set with the IP address 10.0.0.10 and
the subnet mask 255.255.255.0. The steps required to change this configuration and to install further
network protocols are described in this and the following sections.

Programs

Documents
gs

Sekting:

. B o ctions
|&] Prinkers and Faxes
Taskbar and Start Menu

» Q Metwork Setup Wizard
3 g MNew Connection Wizard

L, Local Area Cc on &

Help and Support

-s/:‘—7 Run...

P Log OFF instrument. ..

@ Shut Dawn,.,.
Iiﬂstart |3 lan

Windows XP Embedded

-l Local Area Connection 8 Status 2

General | Suppgr[l

r— Connection
Status: Connected
Diuration: 00:12:48
Speed: 10.0 Mbpz
—Activity
Sent — jﬂﬁ —— Received
Tk
Packets: 2 | 15
Propqrties | Disable |
L

Close |

1166.3363.12 4.24-3

» Open the Windows XP start menu with the
Windows key or CTRL-ESC.

» Click Settings - Network Connections -
Local Area Connection.

The Local Area Connection Status dialog
will be opened.

Note:

Windows XP appends numbers to the name
Local Area Connection Status (e.g. Local
Area  Connection Status 8) if the
configuration is created with the New
Connection Wizard. These numbers are
irrelevant for the following configurations and
are therefore not mentioned in the text.

» Click the Properties button.
The window with the available network
protocols will be opened.

E-1



LAN Interface

R&S FSMR

L Local Area Connection 8 Properties 21xl

General |Authenticati0n| Advanced

Connect using:

I B IntellR) PRO/A00 Metwork Connection #2

Configure. .. |

Thizs connection uzes the following items:

%= Nw/Link NetBIDS |
T NwLink |P/SPR/MNetBI0S Compatible Transpart Prab
(=" |t ernet Protacal (TCPAP)
-
4| | >
Irnstall... L irstall | PropeLties |
i~ Description 23
Trangmission Control Protocol/Intermet Protocaol. The default
wide area network protocol that provides communication
across diverse interconnected netwarks.
¥ Show icon in notification area when connected
u]: I Cancel |
Internet Protocol {TCP/IP) Properties 2]

General | Altemate Configuration I

“You can get IP settings assigned automatically if yaur netwark. suppaorts
thiz capability. Otherwise, you need ta ask your netwark. administrator for
the appropriate P zettings

% Obtain an P address automatically

—{" Lse the following IP address:

IR address: l—

 Obtain DNS server address automatically

Subinet mask:

[Default gateway:

—1{" Use the following DMS server addresses:

Frefered RS senven . . .

Advanced. |
Cancel

Altermate DNS senver

1166.3363.12
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» Click the desired network protocol (in the
example: TCP/IP).

» Click the Properties button.

The dialog with the settings of the selected
network protocol will be opened.

» If the IP address is to be automatically
requested by a DHCP server, click the
entry Obtain an IP address automatically.

Note:
Your network administrator knows whether
your network has a DHCP server.

» Click the OK button. Windows will store
the configuration.

E-1
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Internet Protocol (TCP/IP) Propetties 21xl

General

You can get IP zettings assigned automatically if your network. supports
this capability. Otherwize, you need to ask your network administrator for
the appropriate IP settings

£~ Obtain an IP address automatically

—1% Lse the follawing IP address:
IF address: m. 0.0 .10

I 256 . 255 . 255 .

Subnet mask:

Default gateway:

£ Whtain DN server addiess automatically
—(* Use the following DMNS server addresses:

Preferred DMS server:

Alternate DNS server:

I

T

Advanced... |

Cancel |

Microsoft TCP/IP

The IP address 10.0.0.10 you have entered for this network

|

\ 1 adapter is already assigned ko another adapter 'InteliR) PRO/100
: Metwork Connection’, ‘Inkel{R) PROJ 100 Metwork Connection’ is
hidden fram the Mebwork Connections Folder because it is not
physically in the computer, IF the same address is assigned to both
adapters and they both become active, only one of them will use
this address. This may result in incorrect system configuration,

Do you want to enter a different IP address for this adapter in the

list of IP addresses in the Advanced dialog box?

Local Network

‘fou must shut down and restart your computer before the new
! settings will take effect,

Do wou wank bo restart your compuker now?

1166.3363.12
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» If a predefined IP address is to be set
(since no DHCP server is available in the
network), click the entry Use the following
IP address.

» Click the entry IP address and enter the
IP address.

» Then click the entry Subnet mask and
enter the required mask.

Note:
Your network administrator knows which
IP addresses and subnet masks are
suitable for your network.

» Click the OK button. Windows checks
whether the entered settings are correct
and stores the configuration.

If an invalid IP address or subnet mask was
entered, a corresponding error message will
be displayed together with a question as
whether a different address or mask is to be
entered.

» Click the Yes button.
The dialog for entering the TCP/IP
parameters will again be opened.

If all settings are correct, the request to start
the unit again will be displayed depending on
the changed settings.

» Click the Yes button.
Windows will restart the system.

E-1
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Installation of Further Network Protocols and Services (e.g. Novell Netware
Support)

Note: The network administrator knows the protocols to be used. The TCP/IP protocol has to be
installed for the RSIB protocol and the VXI11 support. The support for the Novell netware is
additionally installed in the following example.

» Open the Windows XP start menu using
B the Windows key or CTRL-ESC.

r rograms . . .
e » Click Settings - Network Connections -
Local Area Connection.
g B s The Local Area Connection Status dialog
E |] Printers and Faxes will be Opened.
I:E Help and Suppart Taskbar and Start Menu Note:
= W e Windows XP appends numbers to the name
3 55| Local Area Connection Status (e.g. Local
- og OFF instrument. .. . A
£ Area  Connection Status 8) if the
G (8 shsoomn.. configuration is created with the New
[ start 3 len Connection Wizard. These numbers are

irrelevant for the following configurations and
are therefore not mentioned in the text.

L Local Area Connection 8 Status 2 > Press the PI'OpefﬁeS button.
General | Support | The window with the available network

- Cormestion protocols will be opened.

Status: Connected

Diuration: 00:12:48

Speed: 10.0 Mbpz
—Activity 3

Sent — gﬂ —— Received
S5
Packets: 2 | 15
Propqrties | Disable |
L

Close |

1166.3363.12 4.24-6 E-1
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- Local Area Connection 8 Properties 21xl > C||Ck the Install button.

General |Authenticati0n| Advanced

The list of installable network components

Connect uzsing: W|” be Opened.
I B IntellR) PRO/A00 Metwork Connection #2

Configure. .. |

Thizs connection uzes the following items:

%= Nw/Link NetBIDS |
T NwLink |P/SPR/MNetBI0S Compatible Transpart Prab
(=" |t ernet Protacal (TCPAP)
4| | >
Irnstall... L irstall | PropeLties |
i~ Description 23

Trangmission Control Protocol/Intermet Protocaol. The default
wide area network protocol that provides communication
across diverse interconnected netwarks.

¥ Show icon in notification area when connected

u]: I Cancel |

21 > Select Client.
> Click the Add... button.

Click the type of netwaork, component you want o ingtall

The list of available network protocols will
o G ervice be opened.

= Protocol

r— Dezcription

A client provides access to computers and files an
the network, you are connecting to.

Aq]u\:l. . I Cahicel
by

Select et e EEE - 2 > Select Client Service for NetWare.
Click. the N_Elwqu Client that you want to install, lher_] click OK. If you have i
= an installation disk far this component, click Have Disk. > CIICk the OK button .

The network driver for Novell Netware is
ﬂa&“li::l?::‘ce for Methware InSta | | ed .

Note:

v iy s - Your network administrator knows which
(=3 13 Oriver 15 dIgikaly sigres ave Digk. . H 1
s [ e, clients, services and protocols have to be

installed for your network.
_DK Cancel |

- If network components not contained in
D:\I386 are to be installed, a
corresponding disk including the drivers
has to be prepared (or a CD that can be
read via a USB CD-ROM drive).

In this case, click the Have Disk... button
and indicate the path with the
corresponding drivers.

1166.3363.12 4.24-7 E-1
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't ‘fou must shut down and restart your computer before the new

settings will take effect,

Do wou wank bo restart your compuker now?

Examples of Configurations

After completion of the installation, the user
is requested to restart the unit.
»Click the Yes button.

Windows will restart the system.

Network

Protocols

Services

Notes

NOVELL Netware

NWLink IPX/SPX

Client Service for

In folder "Protocols - Properties”, the frame type

GOPHER, etc)

Compatible NetWare used in the network is to be set.

Transport
IP Networks TCP/IP Protocol Simple TCP/IP In folder "Protocols - Properties”, an IP address
(FTP, TELNET, WWW, Services that is unique in the network is to be set.

MICROSOFT Network

NetBEUI Protocol
or
TCP/IP Protocol

Workstation
Server

In folder "Identification - Computer Name", a
name that is unique in the network is to be
entered.

1166.3363.12
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Subsequent Changing of the Network Configuration (Computer Name, Domain,
Workgroup, etc)

Progrars
@ Documents

Search
Help and Support

Run...

Arcessibility Options

& Add Hardware

Add or Remove Programs
Administrative Tools
Data Sources (ODBC)
@ Date and Time

Display

m' Folder Options

e Fonts 3

@ Game Controllers

LS B3 Intel(R) PROSet 1T

| & Control Panel

Metwark Connections
(] Printers and Faxes
Taskbar and Start Menu

Log ©ff instrument...

Shut Down,.,

g Intel® Graphics Technology
ﬁ Internet Cptions
% Keyboard

Py Mouse

L Metwork Connections (3

@ Fhone and Madem Options
1 Power Options

O Regional and Language Options
. Scanners and Cameras
Scheduled Tasks

—

1166.3363.12
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[&] Printers and Faxes 3

After completion of the installation, the
computer name can be adapted as follows:

» Press the Windows key or
<CTRL><ESC>.

The Windows Start menu will be opened.

» Select Settings - Control Panel - System.

» Select the "Computer Name" tab.

Note:

The other settings can be changed after
selection of the other tabs. It is strongly
recommended to consult the network
administrator beforehand.
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System Properties [ » Click the Change button.

The dialog to change the computer name,
the domain and workgroup will be opened.

Computer Name Changes > Enter a new computer name.

» If required, enter the desired domain or
workgroup.

» Confirm the changes with OK.

Local Network X If the request to restart the unit is displayed:

A » Click the Yes button.
Windows will restart the system.

Operating the Instrument without a Network

If the instrument is to be operated without any network connection for a limited or unlimited period of
time, or permanently, no special precautions have to be taken in contrast to Windows NT. Windows XP
automatically recognizes the interruption of the network connection and will not carry out any setup
when the instrument is switched on.

If the user name and the password are not to be queried, proceed as described in section "Reenabling
the Autologin Mechanism".

1166.3363.12 4.24-10 E-1
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Operating the Instrument on the Network

After the network support has been installed, it is possible to exchange data between the instrument and
other computers and to use printers in the network.

A prerequisite to network operation is having the appropriate access rights for the required network
resources. Resources may be file directories of other computers or also central printers.

Access rights can be obtained from the network or server administrator. In that respect it is necessary to
obtain the network name of the resource as well as the corresponding access rights.

To prevent misuse, the resources are protected by passwords. Normally, every entitled user of the
resources is assigned a user name that is also protected by a password. Resources can then be
assigned to this user. It is possible to determine the type of data access, i.e. whether data can only be
read or also written, as well as shared data access. Depending on the network operating system,
different types of usage are possible.

NOVELL Networks

The operating system NETWARE from NOVELL is a server-based system. Data cannot be exchanged
between individual workstations; data transfer takes place between the PC and a server. This server
provides memory space and the connection to network printers. On a server, data is organized in
directories as under DOS and mapped to the workstation as virtual drives. A virtual drive behaves like
an additional hard disk on the workstation, and the data can be edited accordingly. Network printers can
also be addressed like normal printers.

There are two versions of the NOVELL network operating system: bindary-based (NETWARE 3) and
NDS-based (more recent versions of NETWARE). With the older version (NETWARE 3), each server
manages its resources on its own and is independent. A user must be managed on each server
separately. In the case of NDS-based versions, all resources in the network are managed together in
the NDS (NOVELL DIRECTORY SERVICE). The user must log into the network only once and is given
access to the resources according to his/her access rights. The individual resources and users are
managed as objects in a hierarchical tree (NDS TREE). The position of the object in the tree is referred
to as "CONTEXT" with NETWARE and must be known for access to the resources.

MICROSOFT Network

In case of a MICROSOFT network, data can be exchanged both between workstations (peer to peer)
and between workstations and servers. The latter can supply access to files and connection to the
printers. On a server, data is organized in directories as under DOS and mapped to the workstation as
virtual drives. A virtual drive behaves like an additional hard disk on the workstation, and the data can be
edited accordingly. Network printers can also be addressed like normal printers. A connection is
possible to DOS, WINDOWS FOR WORKGROUPS, WINDOWS95/98/ME, WINDOWS NT/XP.

1166.3363.12 4.24-11 E-1
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Defining Users

After the network driver software has been installed, the instrument will output an error message on the
next power-on, as there is no user called "Instrument” (= user name for XP autologin) in the network. It
is therefore necessary to define a common user for Windows XP, to adapt the password to the network
password and the network and to disable the autologin mechanism subsequently.

The definition of new users in the network is done by the network administrator. For definition of a new
user on the instrument, the User Account Assistant is required:

» Call up the Windows XP start menu
using the Windows key or the key
combination <CTRL> <ESC>.

> Then click "Settings", "Control Panel"
and "User Accounts" one after the
other.

2] Administrative Tools 3
Data Sources (ODEC)

Date and Time

----- . e
Fn\der Options
--' fonts '

W"W ™™ @ Game Controllers

BRd Intel(R) PROSEL 1T

% Intel® Graphics Technology

@ Internet Opkions

% Keyboard

Q Mouse

Metwork Conmections ¥ Hetwork Connections 3
|#] Printers and Faxes 3 .‘?‘ Phone and Modem Options

CF-
STEPSIZED

START

REQUEHCY
2
. 0 Regional and Language Options
Scanners and Cameras * | sTEHAL
. Scheduled Tasks 3
@. System

Taskbar and Start Menu

R&sS Analyzer Interface

Programs

The User Accounts wizard with the Pick
a task... dialog will be opened.

Documents

Search

Taskbar and Start Meru '), Power Options

Help and Suppart
Printers and Faxes 3

Run...

Log Off instrument. ..

Shut Down, ..

2 user Accounts

O © 88 =l8lx] 5. gelect "Create a new account" .
[ Back Harme

Learn about g - The dialog to enter a new user name
2] User accaurts W|” be Opened
ﬁ User account bypes R
|2] switching users Plck d taSk. "
®  (Change an account
. Createaw%

®  (Change the way users log an or off

or pick an account to change

instrument = Guest

El Computer g Guest account is off

administratar
Password protected

1166.3363.12 4.24-12 E-1
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2 User Accounts

€ >

Name the new account

Type a name for the new account:

[test |

» Enter the name of the new user into the
text field and terminate the entry with
"Next ->".

The Pick an account type dialog to
select the user rights will be opened.

28 User Accounts

3 sk O

@ User account bypes PICk an account type

(%) Computer administrator () Limited

With a computer administrator account, you can:
® Create, change, and delete accounts
® Make system-wide changes
& Install programs and access all files

-ﬁ-

1166.3363.12
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> Select Computer administrator.

Note:

Administrator rights are required to
ensure trouble-free operation of the
firmware.

» Confirm the newly created user with
the Create Account button.

The new user is created.

E-1
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Changing the User Password

After the new user has been created, the password has to be adapted to the network password. This is
also done via the User Accounts wizard:

» Call up the Windows XP start menu
using the Windows key or the key
combination <CTRL> <ESC>.

» Then click "Settings", "Control Panel"
and "User Accounts" one after the
other.

Add or Remove Programs

Administrative Tools 3
H Data Sources (ODEC)
Date and Time

CF-
STEPSIZED
START

STOP

Wi Display

Folder Options
Fonts 3

Garne Contrallers
BRd Intel(R) PROSEL 1T
% Intel® Graphics Technology

Programs

The User Accounts wizard with
the Pick a task... dialog will be opened.

@ Internet Opkions
% Keyboard
Q Mouse

Hetwork Connections 3

Documents

5 Metwork Connections ]

|#] Printers and Faxes é\‘

Taskhar and Start Menu Q Power Options
|&] Printers and Faxes 3

Search

3 Phone and Madem Options

Help and Suppart

OFFSET
Regional and Language Options
B Scanners and Cameras * | STGHAL
. Scheduled Tasks L3

System
7i54 AM

Run...

Log Off instrument. ..

Shut Down, ..

Taskbar and Start Menu

il =81 5 Click the required user account (in the
Qe Q Brme example: "test").
Learn About — The dialog to select the desired action
2] User accaurts will be Opened
ﬁ User account bypes .
|2] switching users Plck ad task. .
®  (Change an account
®  (Create anew account
®  (Change the way users log an or off
or pick an account to change
B oo B Compter
|7 gdmlfnsttratnr |7 gdm\ﬁlsttratnr
Password protected U
= Guest
g Guest account is off |
2|
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SO =8| 5 Click Create a password.

The dialog to enter a new password will

What do you want to change about be opened.

Change another account

Create a new accaunk testl S dCCcoun t?

®  Change the name test
Computer administrator
® Createa iﬁssword

®  (Change the picture
*®  Change the account bype

®  Delete the account

2 User Accounts

=8l 5 Enter the new password in the upper
text line and repeat the entry in the line
below.

3D e €

Create a password for test's

@ Creating a secure password

@ Ei:,tatlng a good password accou nt

@ Femembering a password You are creating a password For test, If you do this, test will lose
all EFS-encrypted files, personal certificates, and stored
passwords for Web sites or network resources.

To avoid losing datt in the future, ask test to make a password reset
Aoppy disk.

Type a new password:
Type the new password again ko confirm:

If the password contains capital letters, they must be typed the same
way every time,

The password hint will be visible to everyone who uses this computer.

B ~_=\d] 5 5croll the picture contents downwards
> v & and terminate the entry with the Create

account Password button.
@ Creating a secure passiord ‘fou are creating a password For test. If you do this, test will lose
@ Creating a good password all EFs-encrypted files, personal certificates, and stored . .
hint passwords for Web sites or network resources. The new password IS act|vated .
@ B i = Ta avoid losing data in the future, ask best to make a password reset
Foppy disk.

Type & new password:

Type the new password again ko confirm:

If the password contains capital letters, they must be typed the same
way every time.

The password hink will be visible to everyone who uses this computer,

ﬁ-
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NOVELL network only:

Configure NOVELL client » Call up the Windows XP start menu using

the Windows key or the key combination
<CTRL> <ESC>.

» Then click "Settings", "Control Panel" and
"CSNW" one after the other.

Bindary login (NOVELL 3.x)
» Click "Preferred Server".

» Select the NOVELL server where the user
is configured using "Select Preferred
Server".

NDS login (more recent NOVELL
versions)

» Click “Default Tree and Context".

» Enter the NDS Tree under "Tree" and the
hierarchical path where the user is defined
under "Context".

Client Service for NetWare

» If required, click the "Run Login Script"
entry.

Note: This data can be obtained from
the network administrator.
» Terminate the Login configuration with
"OK“.
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Login in the Network

The user automatically logs into the network with the registration in the operating system. As a
prerequisite, the user name and the password must be identical under Windows XP and on the network.

Disabling the Autologin Mechanism

Upon delivery, the instrument is configured for automatic login into Windows XP. This mechanism must
be disabled if the instrument is operated in a network, since the default user name ("instrument") and
the password normally are not identical to those of the network account.

To disable the autologin mechanism, proceed as follows:

» Open the XP start menu by means of <CTRL><ESC>.

» Select the menu item "RUN". A dialog box opens.

> Enter the command "D:\USER\WNO_AUTOLOGIN.REG" in the dialog box and confirm with
<ENTER>.

The autologin mechanism is disabled. When the instrument is rebooted, a prompt for user name and
password will appear before the instrument firmware is started.

Reenabling the Autologin Mechanism
To enable the autologin mechanism again, proceed as follows:
» Open the XP start menu by means of <CTRL><ESC>.

> Select the menu item "RUN". A dialog box opens.
» Enter the command "D:\USER\AUTOLOGIN.REG" in the dialog box and confirm with <ENTER>.

The autologin mechanism is reenabled and is active when the instrument is rebooted the next time.
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Using Network Drives

@% My Computer

Desktop

(53 My Dacuments

=9

=4 31 Floppy (A:)

= Analyzer Disk CiC:)

= Analyzer Disk D i)

=3 DiskE (E:)

[@ control Panel

(21 shared Documents

Q ¥y Metwark Places

=] Q Entire Metwork
?3 Microsoft Terminal Services
?3 Microsoft Windows MNebwork
% Netware or Compatible et
% weh Client Netwark

@ Recycle Bin

1y Camputer

o]

Q My Computer

Desktop

(53 My Dacuments

EN®] mpUter

=5 3% Floppy (A:)

= Analyzer Disk CiC:)

= Analyzer Disk D i)

=3 DiskE (E:)

[@ control Panel

(21 shared Documents

Q ¥y Metwark Places

=] Q Entire Metwork
?3 Microsoft Terminal Services
?3 Microsoft Windows MNebwork
% Netware or Compatible et
% weh Client Netwark

@ Recycle Bin

o]

Files Stored on This Computer
(L1 shared Documents — File Folder
Hard Disk Drives

= Analyzer Disk C (C:) Local Disk
(=Analyzer Disk D (D:) Lacal Disk
=IDisk E (E:) Local Disk

Devices with Removable Storage

é‘S‘fz Floppy (A:) 3V-Inch Flappy Disk.

Files Stored on This Computer
(L1 shared Documents — File Folder
Hard Disk Drives

= Analyzer Disk C (C:) Local Disk
(=Analyzer Disk D (D:) Lacal Disk
=IDisk E (E:) Local Disk

Devices with Removable Storage

é‘S‘fz Floppy (A:) 3V-Inch Flappy Disk.

=I8lX  Mapping a network drive:

» Use the Windows key or the key
combination <CTRL> <ESC> to call the
& Windows XP start menu.

» Click "Programs", "Accessories",
"Windows Explorer" one after the other.

305 MB

B » Click the line "My Network Places" in the

4.99 GB

overview "Desktop".

An overview of the available network
drives is displayed.

Drive".

305 MB
305 MB
4.99 GB

I S Qi | T |

Map Network Drive

1166.3363.12

- x| » Select the appropriate drive under "Drive:".

» With "Browse", open the list of available
network paths in the network.

» Activate "Reconnect at Logon:" if the
connection is to be set up automatically
each time the instrument is started.

» Use "Finish" to connect the network path
with the selected drive.

4.24-18 E-1
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Enter Network Password The user name and the password are
queried. Then the drive will appear in the
"All Directories" overview of the explorer.

- Note: Only those drives in the network for

which the user has the appropriate

I access right can be connected.

Disconnecting a network drive:

» Click "Tools" in the Explorer and then
"Disconnect Network Drive".

» Select the drive to be disconnected under
"Network Drive:".

» Disconnect the drive using "OK". The security
prompt must be answered with "Yes".
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Printing on a Network Printer

Note:

The following dialogs may be operated both via the front panel and via a mouse and PC keyboard (for
further information see the sections "Connection of a Mouse" and "Connection of a Keyboard"). The
mouse and the PC keyboard are indispensable for the configuration of network printers.

A new printer is installed via the INSTALL PRINTER softkey in the HCOPY menu.

DEVICE
SETUP

DEVICE
1 2
COLORS 3

INSTALL
PRINTER

]

» Press the HCOPY key.
The HCOPY menu will be opened.

» Call up the lateral menu via the NEXT
key.

» Open the Printers and Faxes dialog with
INSTALL PRINTER.

B3 Printers and Faxes i ] 9

File  Edit Wiew Favorites Tools  Help | ;','

- -~ S e o »
O Bash - O - ? -/ search Folders ‘ =5 K5 x n ‘
Address IEEI Printers and Faxes j o
Mame = | Documents | Status | Comments I | -~
] add printer

Canon Bubble-Je... 0 Ready
@Canon Bubble-Je... 0O Ready
I;%Canon Bubble-Je... 0 Ready
lQ%Canon Bubble-Je... 0 Ready
GfEpson LG-1500 (... 0 Ready
Epson LQ-1500 i} Ready
@Epson Skylus COL... 0 Ready
@Epson Skylus COL... 0 Ready
G Fujiesu DL 3300 (... 0 Ready =

o

q | A7
1166.3363.12 4.24-20

» Select the entry Add Printer in the
selection list using the spinwheel.

» Highlight the entry with CURSOR RIGHT
and confirm the selection by pressing
ENTER or the spinwheel.

The Add Printer Wizard will be displayed.

E-1
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Add Printer Wizard » Select NEXT with the spinwheel and
Welcome to the Add Printer Wizard confirm by pressing the spinwheel.

The selection Local or Network Printer will
be displayed.

Thig wizard helps you install a printer or make printer
conhechions.

through & ISE port [or ang other hot pluggable
port, such as [EEE 1394, infrared, and 20 on], you
do not need to use this wizard, Click Cancel to
cloze the wizard, and then plug the printer's cable
into your computer or point the printer toward wour
computer's infrared port, and turn the printer on.
‘wWindaws will automatically install the printer for you.

ir) If you have a Plug and Flay printer that connects

To continue, click Mest.

< Bach Cancel

In the following example, an HP Laserjet 5 printer will be installed as the network printer. The Add
Printer Wizard has already been opened according to the information described in the section "Starting
the Add Printer Wizard".

Add Printer Wizard » To select a network printer, click the line
"A network printer or a printer attached to
another computer".

Local or Network Printer
The wizard needs to know which tupe of printer to zet up.

Select the option that dezcribes the printer pou want ko uze: Then Conti nue Wlth "Next" .

" Local printer attached to this computer
™| Sutamatically detect ardlinstall rm Flug and Flay printer

* A network printer, or a printer attached to another computer

.. To zet up a network. printer that iz not attached to a print server,
“ll) uze the "Local printer” option.

< Back I Mext > & I Cancel
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Add Printer Wizard
Specify a Printer

If you don't know the name or address of the printer, you can search for & printer
that meets your needs,

Add Printer Wizard

Browse for Printer
“when the list of printers appears, select the one you want to use.

YWRSSP-MU0S44-PONWI0MUC RSD.DE

& REWP-MUTI40-PONW IO MUCRSD.
& REWP-MUTIS0-PONW IO MUCRSD.

1166.3363.12
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» First click "Browse for a printer" and then
"Next" .

The selection of shared printers will
appear.

> Highlight printer and select with "OK".
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Add Printer Wizard

Install Printer Software
The manufacturer and model determine which printer zoftware to use.

b Select the manufacturer and model of vour printer. [f wour printer came with an installation
b digk. click Have Dizk. |f your printer iz not listed, consult your printer documentation for
compatible printer software,

b anuf acturer I;I I;I
GCC

Generic = =
Gestetner

HP

o = =

_,‘g' Thiz driver iz digitally zigned.
Tell me vty driver signing is importart

Have Disk... |

Cancel |

< Back I Mest > é I

Add Printer Wizard

Standard Printer
Unless othenwise stated documents from your computer will
be zent to the standard printer,

&

Do you want to uge this printer as the defalt printer?

v Yes
" No

< Back I Next > I

Cancel

Add Printer Wizard

Completing the Add Printer Wizard

“ou have successiully completed the Add Printer wizard.
“rou specilied the fallowing printer settings:

Name: WRSYP-MUDE44-PO N0 MUC.RSD.DE

» Confirm the following request to install a
suitable printer driver using "OK".

The selection of printer drivers will be
displayed.

The manufacturers are displayed in the left-
hand table and the available printer drivers in
the right-hand table.

» First highlight the manufacturer in the
selection list "Manufacturers" and then the
printer driver in the selection list "Printers" .

Note:

If the desired printer type does not appear in
this list, the driver has not yet been installed
in the instrument. In this case, click the
"HAVE DISK" button. A request to insert a
disk with the corresponding printer driver will
appear. Then click "OK" and select the
desired printer driver.

> Click "Next".

If one or several printers have already been
installed, the query of whether the printer
installed so far is to be selected as the
default printer for the Windows XP
applications will be displayed. "No" is preset.

Detault:
Location:
Comment

es
Testlab
Laseret 5

To close this wizard, click Finish.

< Back I Firish { I Cancel

> Start the installation of the printer driver
with "Finish".

Finally, the instrument still has to be configured for printout via this printer with the softkeys DEVICE
SETUP and DEVICE 1/2 in the main hardcopy menu (see section "Selecting a Printer").
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Sharing Directories (only for Microsoft Networks)

Data on the instrument can be made available for other computers if directories are shared. Sharing
directories is only possible in the MICROSOFT network.

Sharing is a property of a file or directory. To allow sharing, proceed as follows:

» Open the Windows start menu using the
Windows key or <CTRL><ESC>.

» Open the Windows Explorer by clicking
Programs - Accessories - Windows
Explorer.

-
o
o
o
o
o
=
o

| Windows XP

» Click the desired folder with the right
mouse key.

» Click Sharing and Security.

B My Documents

My Msic The dialog to share the directories will be

[ Deskt
o My Pictures opened_

My Documents

= ‘Q My Computer
é’ 314 Floppy (A2
= analyzer Disk C (2]
=l =3 analyzer Disk D (D)
3 13838

[Ors

=+l
& [@ <

Sharing and Security. ..
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USER Properties > Click Share this folder.

» The following settings can optionally be
changed:

Share name:
the name under which the directory
appears in the Explorer

Comment:
a comment regarding the shared directory

User Limit:
the number of users that may access the
directory at the same time

Permissions:
the rights of the users (read only, read and
write, all)

Caching:
local buffering of directory contents for
fast access

» Confirm settings with OK.

The drive is shared and this is shown in
the Explorer by a hand under the directory
symbol:

=

Remote Monitoring of R&S R&S FSMR via XP Remote Desktop

Introduction

In production test and measurements, the question of how to centrally monitor measuring instruments
that are used for remote servicing/diagnostics is often arises. With the remote desktop of Windows XP,
the new Spectrum Analyzer Family R&S R&S FSMR offers ideal preconditions for use in production:

e Access to operating functions via virtual front panel (soft front panel)
e  Printout of measurement results directly from the controller
e Storing measurement data to the hard disk of the controller

The analyzer is connected via LAN. XP also supports the connection via data transmission (via modem).
This section describes the configuration of R&S R&S FSMR and the remote desktop client of the control
PC. For details on setting up the data transmission link, see relevant XP literature.
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Configuration of R&S R&S FSMR for Using Remote Desktop

The following steps are required to allow an external PC access to the desktop of the R&S FSMR.

1. Determine the IP configuration of the network link:

. » Open the Windows XP start menu using

= the Windows key or CTRL-ESC.
Programs
Y Documents > Click Settings - Network Connections -
= Local Area Connection.
- ﬂ’ Settings
[ . .
£ ) search ) M e The Local Area Connection Status dialog
g |] Printers and Faxes 4 Q MNew Connection Wizard will be opened
E ® Help and Support Taskbar and Stark Menu L, Local Area C ion & p )
% -s/:‘—7 Run...
w
=
-g P Log OFF instrument. ..
=
= @ Shut Down. ..
Iﬂjstart |3 lan

-4 Local Area Connection Status

» Click the Support tab.

X _— The current TCP/IP configuration will be
displayed.

If the entry "Assigned by DHCP" is
displayed in the Address Type field,
continue with step 2 (Installing a fixed
IP address...)

It would otherwise be sufficient to note the
IP address and to continue with step 3
(Enabling the R&S FSMR...)

2. Install a fixed IP address for the TCP/IP protocol as described in the Section "Configuration of
Available Network Protocols (TCP/IP Protocol)".
Note:
Operation with a fixed IP address is strongly recommended.
When a DHCP server is used, a new IP address (which has to be determined first) will be assigned
any time the instrument is restarted. For this reason, a DHCP server would not be suitable for use
for detached operation of the R&S FSMR.

3. Enable the R&S R&S FSMR for operation with the remote desktop.
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Accessiilty Options > Press the Windows key or
2% Add Hardware <CTRL><ESC>,

Add or Remove Programs
Administrative Tools 3
Data Sources (ODBC)
e > Select Settings - Control Panel - System.
m' Folder Options

i Fonts 3
@ Game Controllers

LS B3 Intel(R) PROSet 1T

g Intel® Graphics Technology

ﬁ Internet Cptions

% Keyboard
Metwork Connections @ Mouse

&1 Printers and Faxes L Metwork Connections 3
Taskhar and Start Menu @ Phone and Modem Options

1 Power Options

[&] Printers and Faxes 3
O Regional and Language Options
Scanners and Cameras
Scheduled Tasks

The Windows start menu will be opened.

Progrars
@ Documents

E > Select the Remote tab.

» In the Remote Desktop field, tick the box
in front of Allow users to connect
remotely to this computer.

» If required, select the users installed on
the R&S FSMR who are to also have
access to the R&S FSMR via remote
desktop in the Select Remote Users...
dialog.

Note:

The user account under which the
configuration is to be performed is
automatically enabled for remote desktop.

» Confirm setting with OK .

The R&S R&S FSMR is therefore ready for
setting up the connection with the remote
desktop of the controller.

Configuration of Controller

A precondition for the operation of the remote desktop is the availability of the TCP/IP protocol on the
controller and the installation of the remote desktop client.

Note:

For Windows XP, the remote desktop client is part of the operating system and available under Start -
Programs - Accessories - - Communications - Remote Desktop Connection.

For other Windows versions, Microsoft offers the remote client as a separate program package for
subsequent installation.

1166.3363.12 4.24-27 E-1



LAN Interface R&S FSMR

The settings on the remote desktop client of the controller must be made prior to setting up the
connection with the R&S FSMR. The following steps are required:

E.
3
:

EE Programs

Communications  » IS
!"ﬂ'_,

HMEIEN &

eskbop Connection

Windows Terminal Server

» Press the Windows key or <CTRL><ESC>.
» Select Programs - Accessories - Communications - Remote Desktop Connection.

The Remote Desktop Connection screen will be opened.

I [ 54 » Click the Options >> button.

‘?: Remote Desktop Connection

The tabs with the configuration data will be

¢ . opened.
Computer: I j
Connect I Cancel | Help | Options >1}|
12
9 Remote Desktop Connection o ] | » Select the Experience tab
ﬂ"' The speed of setting up the connection will
d - be selected and optimized.
» Click the selection list under Choose your
General' Displa_l,l' LocalHesources' Programs ~ Experience connection speed to optimize
i~ Performance pen‘ormance.

@ Choose pour connection speed to optimize performance. . . . . .
The list of available configurations will be

opened.

Allaw the following:

[~ Desktop background

[~ Show contents of window while dragging
[~ Menu and window arimation

¥ Themes

¥ Bitmap caching

Connect I Cancel Help Options <<
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2 Remote Desktop Connection o ] 1|
€ esktop
C ([o]]]

Generall Displa_l,ll LocaIHesourcesl Programs ~ Experience

i~ Performance

@ Choosge your connection speed to optimize performance.

Madem (56 Kbps) =l

todem [28.8 kbps)

Modem (56 Fbpz)

Broadband (128 Kbps - 1.5 Mbps
LAM [10 kMbps or higher)

[~ Menu and window animation
¥ Themes
¥ Bitmap caching

Connect I Cancel Help | Optiahs <<|

92 Remote Desktop Conn Y im] 5 |

Generall Digplay Local Resources | Plogramsl Expeliencel

— Remote computer sound
i
C@é IBring to thiz computer LI

 Keyboard

Apply Windows kep combinations
[for example ALT+TAB)

Iln full screen mode only 'I

i Local devices

Connect automatically to these local devices when logged on
ta the remate comouter:

[ Disk drives
™ Printers
™ Serial ports

Connect | Cancel Help Options <<

1166.3363.12 4.24-29

» Select the suitable connection (in the
example LAN (10 Mbps or higher)).

Different boxes in the list below are
activated depending on the selection and
depending on the performance of the
connection.

» To improve the performance, the entries
"Desktop background", "Show Contents of
Window while dragging" and "Menu and
Window animation" can be switched off.

» Click the Local Resources tab.

The tab to share printers, local drives and
serial interfaces will be opened.

» Click the box in front of Disk drives if
drives of the controller are to be accessed
from the R&S FSMR (e.g. to save settings
or to copy files from the controller to the
R&S FSMR).

Windows XP will then map the drives of
the controller like network drives on the
R&S FSMR.

» Click the box in front of Printers if printers
connected to the controller are to be used
from the R&S FSMR.

» Do not change the other settings.

» Click the Display tab.
The configuration of the representation of
the R&S R&S FSMR screen on the
controller will be opened.

E-1



LAN Interface

R&S FSMR

‘.'_' Remote Desktop Connection

General DiSD'%I LocalHesourcesI F'rograrnsl EHperienceI

—Remote desktop size
G Choose the size of your remote desktop. Drag the slider all the
= way to the right to go fullzcreen.

Less J Mare
Full Screen
r— Colors
[ True Color (24 bit =

Mote: Settings on the remote computer might overnide this setting.

[¥ Display the connection bar when in full screen mods

=101

Connect I

Cancel Help Optiohs <<

1166.3363.12
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» The size of the R&S FSMR window on the
desktop of the controller can be changed
by means of the slider. The default setup
is full screen.

» Do not change the colour depth.

» Display the connection bar when in full
screen mode:

If this box is checked, a bar will appear at
the top screen margin. This bar displays
the network address of the R&S R&S
FSMR and can be used to reduce,
minimize or to close the window.

If the box is not checked, a return from the
R&S R&S FSMR screen to the controller
desktop in the full-screen mode is possible
only if "Disconnect” is selected in the start
menu:

S
<
-
s
©
(77}
o
£
£
o
it
W
=
o
°
i

i
Y
©
=
@

e

Disconneck. ..

E-1



R&S FSMR

LAN Interface

Setting up the Connection with the R&S R&S FSMR

After configuration of the remote desktop client, the connection with the R&S R&S FSMR has to be set

up.

¥ Remote Desktop Conne:

General IDispIa_l,JI Local Flesnurcesl Programsl Experience

r~ Logon settings

H! Type the name of the computer, or choose a computer from
the drop-down list.

LCoamputer: | j

Uszer name:

Pazaword:

Diomair:

|
|
|
[~ Save my password

— Connection settings
wn, 5 A
Save current settings, or open :aved connection,

Save Az | Open... |

Connect Cancel | Help

| Options €< |

-|o|x|| » Click the General tab. The connection

information will be entered.

» Enter the IP address of the R&S R&S
FSMR in the Computer field.

» The information can be stored via the
Save As... button for the next time. With
the Open... button, it is possible to load an
existing configuration again.

» Press the Connect button.

The connection will be set up.

Note:

If the entry Disk Drives is active in the
Local Resources tab, a warning is issued

that the drives will be shared for access
from the R&S R&S FSMR:

9 Remote Desktop Connection Security Warning x|

The following local devices will be made available to the remate
computer. Thiz may be potentially unzafe.

- Digk drives

*You should proceed only if you trust the computer you are
connecting ta.

[~ Don't prampt me again for cotnections to this remote computer.

m Cancel |

Confirm the warning with OK. The setup
will be continued.

The R&S FSMR screen will appear on the controller screen with the request to log in. To allow remote
control of the R&S R&S FSMR, the following steps have to be carried out:

Log On to Windows

Xp
Copyright & 1985-2001
Microsoft Corperation
User name: I inskrurment
Password: I |
o
Ok Cancel Shut Dow .. Options <<
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» Enter user name "instrument" and
password "instrument".

The R&S R&S FSMR screen will be
opened in a few moments.
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T — . If the screen is dark or if a dark rectangle
: appears in the upper left corner, the R&S

R&S FSMR firmware must be restarted in

order to recognize the modified screen

resolution.

In this case:

» Press <ALT><F4>.
The R&S FSMR firmware will be shut
down. This may last for several seconds.

» Double-click the entry R&S Analyzer
Interface.

The firmware will restart and will
automatically open the Soft Frontpanel, i.e.
the user interface in which all front panel
buttons and the spinwheel are shown.

[ ] oser ot oo » If the R&S FSMR application is directly
o displayed after setup, shutdown and
restart can be omitted.

» All hardkeys, softkeys and hotkeys can be
operated with the mouse.

» The spinwheel is implemented by KNOB
LEFT, KNOB RIGHT and KNOB PRESS.

» The XP start menu is available if the
remote desktop window is enlarged to full
size.

Interruption and Re-setup of Remote Desktop Connection with the R&S FSMR

The connection to the R&S R&S FSMR can be interrupted any time if the remote desktop window is
connected to the controller.

To reestablish the connection, the setup with the R&S R&S FSMR only has to be performed again as
described in the section "Setting up the Connection with the R&S R&S FSMR". The R&S R&S FSMR wiill
then maintain its state in case of an interruption with a subsequent re-setup.

When the connection is set up with the controller, the login entry will be displayed on the R&S R&S
FSMR screen. If the login procedure is carried out successfully, the message that a different user has
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assumed control of the instrument and that the connection was therefore cleared will be displayed on
the screen of the controller.

Switching off the R&S R&S FSMR from the Controller

The R&S R&S FSMR can be switched off per remote control. For this purpose, proceed as follows:
1. Click the R&S R&S FSMR soft front panel and close the application with <ALT><F4> .

2. Click the desktop and press <ALT><F4>.
A confirmation query with the warning that the instrument cannot be switched on again via remote
control is displayed with the query to continue the shutdown process.

3. Answer the confirmation query with YES.
The connection to the controller will then be cleared and the R&S R&S FSMR will be switched off.

Remote Data Transfer with TCP/IP Services

The protocol TCP/IP allows the transfer of files between different computer systems. This requires a
program running on the two computers that controls this data transfer. It is not necessary that the same
operating or file system is used by both computers. For example, a file transfer between
DOS/WINDOWS and UNIX is possible. One of the two partners must be configured as Host and the
other one as Client. However, they may change their roles. Usually, the system which is able to perform
several processes at the same time will play the host role. The file transfer program usually used under
TCP/IP is FTP (File Transfer Protocol). An FTP host is installed as standard on the majority of UNIX
systems.

If the TCP/IP services are installed, a terminal connection is possible using "Start" - "Programs" -
"Accessories" - "Telnet" or a data transfer via FTP by means of "Start" - "Run" "ftp" - "OK". Thus all
computer systems supporting these universal protocols can be addressed (UNIX, VMS, etc).

For further information, refer to the corresponding XP literature.

File Transfer via FTP

The total scope of functions and commands is described in the FTP literature. The following table
therefore only contains the major functions:

Setting up the connection Click "Start" and then "Run" in the task bar.

The DOS command
FTP

starts the program.

The command
OPEN <XX.XX.XX.XX>

sets up the connection.

XX XX.XX.XX = I[P address e.g. 89.0.0.13

Data transfer The command
PUT <dateiname>

transfers the data to the target system.

The command
GET <dateiname>

transfers the data from the target system.

The command
TYPE B

transfers the data in BINARY format; no conversion takes place.

The command
TYPE A
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Changing the directories

1166.3363.12

transfers the data in ASCII format, converting control characters
so that text files can also be read on the target system.

Examples:
PUT C:\AUTOEXEC.BAT

sends the file AUTOEXEC . BAT to the target system.
LCD DATA

changes the current directory on the local machine to subdirectory
DATA
CD SETTING

changes to the subdirectory SETTING on the target system
dateiname= File name e.g. DATA.TXT

The command
LCD <path>

changes the directory on the local machine as with DOS.

The command
LDIR

shows the directory contents on the local machine.

These commands refer to the file system of the R&S FSMR. If the
L is omitted ahead of the commands, they apply to the target
system.
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RSIB Protocol

The instrument is equipped with an RSIB protocol as standard, which allows the instrument to be
controlled by means of Visual C++ and Visual Basic programs, but also by means of the Windows
applications WinWord and Excel as well as National Instruments LabView, LabWindows/CVI and
Agilent VEE. The control applications run on an external computer in the network.

A UNIX operating system can be installed on an external computer in addition to a Windows operating
system. In this case, the control applications are created either in C or C++. The supported UNIX
operating systems include:

e  Sun Solaris 2.6 Sparc Station

. Sun Solaris 2.6 Intel Platform
) Red Hat Linux 6.2 x86 Processors

Remote Control via RSIB Protocol

Windows Environment

To access the measuring instruments via the RSIB protocol, the file RSTB32 . DLL must be copied to the
Windows system32 directory or to the directory of the control applications. For 16-bit applications, the
file RSIB.DLL must be additionally copied to the directories mentioned. The files RSIB.DLL and
RSIB32.DLL are included on the instrument in directory D:\R_S\Instr\RSIB.

For the different programming languages, there are files available that contain the declarations of the
DLL functions and the definition of the error codes.

Visual Basic (16 bit): '"RSIB.BAS' (D:\R_S\Instr\RSIB)
Visual Basic (32 bit): "RSIB32.BAS' (D:\R_S\Instr\RSIB)
C:/C++: "RSIB.H' (D:\R_S\Instr\RSIB)

For C/C++: programs, import libraries are additionally available.

Import library for RSIB.DLL: RSIB.LIB' (D:\R_S\Instr\RSIB)
Import library for RSIB32.DLL: RSIB32.LIB' (D:\R_S\Instr\RSIB)

The control is performed using the Visual C++ or Visual Basic programs WinWord, Excel, LabView,
LabWindows/CVI or Agilent VEE. Every application that can load a DLL is able to use the RSIB protocol.
The programs use the IP address of the instrument or its host name to set up the connection.

Via VisualBasic: ud = RSDLLibfind ("82.1.1.200", ibsta, iberr, ibcntl)

Return to manual operation is possible via the front panel (LOCAL key) or via the RSIB protocol:
Via RSIB: ud = RSDLLibloc (ud, ibsta, iberr, ibcntl);

or
ud = RSDLLibonl (ud, 0, ibsta, iberr, ibcntl);
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UNIX Environment

To access the measuring equipment via the RSIB interface, copy the 1ibrsib.so.X.Y file to a
directory for which the control application has read rights. x.Y in the file name indicates the version
number of the library, for example 1. 0.

The librsib.so.X.Y library is created as a shared library. The applications using the library need not
consider its version. They simply link the library with the 1rsib option. The following instructions have to
be observed so that linking can be successfully performed and the library can be found during program
execution:

File link:

e Use the operating system command /n to create a file with the link name 1ibrsib.so and pointing
to 1ibrsib.so.X.Y in a directory for which the control application has read rights. Example:

$ 1n -s /usr/lib/librsib.so.1.0 /usr/lib/librsib.so

Linker options for creating applications:

e -lrsib:importlibrary

e -Lxxx : path information where the import library can be found. This is where the above file link has
been created. Example: -1L./usr/1ib.

Additional linker options for creating applications (only under Solaris):

e -Rxxx: path information where the library is searched for during the program run:
-R/usr/lib.

Run-time environment:

e Set environment variable LD RUN PATH to the directory in which the file link has been created. This

is necessary only if 1ibrsib. so cannot be found in the default search path of the operating system
and the -R linker option (only Solaris) was not specified.

For C/C++ programming, the declarations of the library functions and the definition of error codes are
contained in:

C/C++: "RSIB.H' (D:\R_S\Instr\RSIB)
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RSIB Interface Functions

This chapter lists all functions of the DLL "RSIB.DLL" or "RSIB32.DLL" or "librsib.so", which
allow control applications to be produced.

Overview of Interface Functions

The library functions are adapted to the interface functions of National Instruments for GPIB
programming. The functions supported by the libraries are listed in the following table.

Function Description

RSDLLibfind() Provides a handle for access to a device.

RSDLLibwrt() Sends a zero-terminated string to a device.

RSDLLilwrt() Sends a certain number of bytes to a device.
RSDLLibwrtf() Sends the contents of a file to a device.

RSDLLibrd() Reads data from a device into a string.

RSDLLilrd() Reads a certain number of bytes from a device.
RSDLLibrdf() Reads data from a device into a file.

RSDLLibtmo() Sets timeout for RSIB functions.

RSDLLibsre() Switches a device to the local or remote state.
RSDLLibloc() Temporarily switches a device to the local state.
RSDLLibeot() Enables/disables the END message for write operations.
RSDLLibrsp() Performs a serial poll and provides the status byte.
RSDLLibonl() Sets the device online/offline.

RSDLLTestSrq() Checks whether a device has generated an SRQ.
RSDLLWaitSrq() Waits until a device generates an SRQ.
RSDLLSwapBytes Swaps the byte sequence for binary numeric display (only required for non-Intel platforms).
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Variables ibsta, iberr, ibcntl

As with the National Instrument interface, the successful execution of a command can be checked by
means of the variables ibsta, iberr and ibcntl. For this purpose, all RSIB functions are assigned
references to these three variables.

Status word - ibsta
The status word ibsta provides information on the status of the RSIB interface. The following bits are
defined:

Bit designation Bit Hex code Description

ERR 15 8000 Is set when an error has occurred on calling a function. If this bit is set, iberr
contains an error code that specifies the error in greater detail.

TIMO 14 4000 Is set when a timeout has occurred on calling a function.

CMPL 8 0100 Is set if the response of the GPIB parser has been read out completely. If a

parser response is read out with the function RSDLLilrd () and the length of
the buffer is insufficient for the answer, the bit will be cleared.

Error variable - iberr

If the ERR bit (8000h) is set in the status word, iberr contains an error code which allows the error to
be specified in greater detail. Extra error codes are defined for the RSIB protocol, independent of the
National Instruments interface.

Error Error code Description

IBERR CONNECT 2 Setup of the connection to the measuring instrument has failed.

IBERR _NO_DEVICE 3 A function of the interface has been called with an illegal device handle.
IBERR MEM 4 No empty memory available.

IBERR _TIMEOUT 5 Timeout has occurred.

IBERR_BUSY 6 The RSIB protocol is blocked by a function that is still running.
IBERR_FILE 7 Error when reading or writing to a file.

IBERR_SEMA 8 Error upon creating or assigning a semaphore (only under UNIX).

Count variable - ibentl
The variable ibcntl is updated with the number of transferred bytes each time a read or write function
is called.
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Description of Interface Functions

RSDLLibfind()

The function provides a handle for access to the device with the name udName.

VB format: Function RSDLLibfind (ByVal udName$, ibsta%, iberr%, ibcntlég)
As Integer

C format: short WINAPI RSDLLibfind( char far *udName, short far *ibsta,
short far *iberr, unsigned long far *ibcntl)

C format (UNIX): short RSDLLibfind( char *udName, short *ibsta, short *iberr,
unsigned long *ibcntl)

Parameters: udName IP address of device
Example: ud =RSDLLibfind ("89.10.38.97", ibsta, iberr, ibcntl)

The function must be called prior to all other functions of the interface.

As return value, the function provides a handle that must be indicated in all functions for access to the
device. If the device with the name udName is not found, the handle has a negative value.

RSDLLibwrt

This function sends data to the device with the handle ud.

VB format: Function RSDLLibwrt (ByVal ud%, ByVal Wrt$, ibsta$%, iberr$%,
ibcntls&) As Integer

C format: short WINAPI RSDLLibwrt ( short ud, char far *Wrt, short far

*ibsta, short far *iberr, unsigned long far *ibcntl )

C format (UNIX): short RSDLLibwrt( short ud, char *Wrt, short *ibsta, short
*iberr, unsigned long *ibcntl )

Parameters: ud Device handle
Wrt String sent to the device.
Example: RSDLLibwrt (ud, "SENS:FREQ:STAR?", ibsta, iberr, ibcntl)

This function allows setting and query commands to be sent to the measuring instruments. Whether the
data is interpreted as a complete command can be set using the function RSDLLibeot ().

RSDLLilwrt

This function sends Cnt bytes to a device with the handle ud.

VB format: Function RSDLLilwrt (ByVal ud%, ByVal Wrt$, ByVal Cntg,
ibsta%, iberr%, ibcntlé&) As Integer
C format: short WINAPI RSDLLilwrt( short ud, char far *Wrt,

unsigned long Cnt, short far *ibsta, short far *iberr,
unsigned long far *ibcntl)

C format (UNIX): short RSDLLilwrt( short ud, char *Wrt, unsigned long Cnt,
short *ibsta, short *iberr, unsigned long *ibcntl)

Parameters: ud Device handle
Wrt String sent to the GPIB parser.
Cnt Number of bytes sent to the device.
Example: RSDLLilwrt (ud, '...... ', 100, ibsta, iberr, ibcntl)

Like RSDLLibwrt () this function sends data to a device. The only difference is that binary data can be
sent as well. The length of the data is not determined by a zero-terminated string, but by the indication of
Cnt bytes. If the data is to be terminated with EOS (0Ah), the EOS byte must be appended to the string.
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RSDLLibwrtf

This function sends the contents of a file £i1le$ to the device with the handle ud.

VB format: Function RSDLLibwrtf (ByVal ud%, ByVal file$, ibsta%, iberr%,
ibcntls&) As Integer

C format: short WINAPI RSDLLibwrt ( short ud, char far *Wrt, short far
*ibsta, short far *iberr, unsigned long far *ibcntl )

C format (UNIX): short RSDLLibwrt( short ud, char *Wrt, short *ibsta, short
*iberr, unsigned long *ibcntl )

Parameters: ud Device handle
file File whose contents is sent to the device.
Example: RSDLLibwrtf (ud, "C:\db.sav", ibsta, iberr, ibcntl)

This function allows setting and query commands to be sent to the measuring instruments. Whether the
data is interpreted as a complete command can be set using the function RSDLLibeot ().

RSDLLibrd()

The function reads data from the device with the handle ud into the string Rd.

VB format: Function RSDLLibrd (ByVal ud%, ByVal RdS$, ibsta$%, iberr%,
ibcntls&) As Integer

C format: short WINAPI RSDLLibrd( short ud, char far *Rd, short far
*ibsta, short far *iberr, unsigned long far *ibcntl )

C format (UNIX): short RSDLLibrd( short ud, char *Rd, short *ibsta, short
*iberr, unsigned long *ibcntl )

Parameters: ud Device handle
Rd String to which the read data is copied.
Example: RSDLLibrd (ud, Rd, ibsta, iberr, ibcntl)

This function fetches the responses of the GPIB parser to a query.

In the case of Visual Basic programming, a string of sufficient length must be generated beforehand.
This can be done during the definition of the string or using the command Spaces$ ().

Generation of a string of the length 100: - Dim Rd as String * 100

- Dim Rd as String
Rd = Space$ (100)

RSDLLilrd

This function reads cnt bytes from the device with the handle ud.

VB format: Function RSDLLilrd (ByVal ud%, ByVal Rd$, ByVal Cnté&, ibsta%,
iberr%, ibcntl&) As Integer

C format: short WINAPI RSDLLilrd( short ud, char far *Rd, unsigned long
Cnt, short far *ibsta, short far *iberr, unsigned long far
*ibcntl )

C format (UNIX): short RSDLLilrd( short ud, char *Rd, unsigned long Cnt, short
*ibsta, short *iberr, unsigned long *ibcntl )

Parameters: ud Device handle
cnt Maximum number of bytes copied from the DLL into the target
string Rd.
Example: RSDLLilrd (ud, RD, 100, ibsta, iberr, ibecntl)

Like the function RSDLLibrd (), this function reads data from a device. The only difference is that in
this case the maximum number of bytes to be copied to the target string Rd can be indicated by means
of cnt. This function prevents writing beyond the end of the string.
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RSDLLibrdf()

Reads data from the device with the handle ud into the file file.

VB format: Function RSDLLibrdf (ByVal ud%, ByVal file$, ibsta%, iberr%,
ibcntls&) As Integer

C format: short WINAPI RSDLLibrd( short ud, char far *file, short far
*ibsta, short far *iberr, unsigned long far *ibcntl )

C format (UNIX): short RSDLLibrd( short ud, char *file, short *ibsta, short
*iberr, unsigned long *ibcntl )

Parameters: ud Device handle
file File to which the read data is written.
Example: RSDLLibrdf (ud, "c:\db.sav", ibsta, iberr, ibcntl)

The file name may as well include a drive or path specification.

RSDLLibtmo
This function defines the timeout for a device. The default value for the timeout is set to 5 seconds.

VB format: Function RSDLLibtmo (ByVal ud%, ByVal tmo%, ibsta$%, iberr%,
ibcntls&) As Integer

C format: void WINAPI RSDLLibtmo( short ud, short tmo, short far *ibsta,
short far *iberr, unsigned long far *ibcntl )

C format (UNIX): short RSDLLibtmo( short ud, short tmo, short *ibsta, short
*iberr, unsigned long *ibcntl )

Parameters: ud Device handle

tmo Timeout in seconds
Example: RSDLLibtmo (ud, 10, ibsta, iberr, ibcntl)
RSDLLibsre

This function sets the device to the 'LOCAL' or 'REMOTE' state.

VB format: Function RSDLLibsre (ByVal ud%, ByVal v%, ibsta%, iberr%,
ibcntls&) As Integer

C format: void WINAPI RSDLLibsre( short ud, short v, short far *ibsta,
short far *iberr, unsigned long far *ibcntl)

C format (UNIX): short RSDLLibsre( short ud, short v, short *ibsta, short
*iberr, unsigned long *ibcntl)

Parameters: ud Device handle
v State of device
0 - local
1 - remote
Example: RSDLLibsre (ud, 0, ibsta, iberr, ibcntl)
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RSDLLibloc

This function temporarily switches the device to the 'LOCAL' state.

VB format: Function RSDLLibloc (ByVal ud%, ibsta$%, iberr%, ibcntl&) As
Integer

C format: void WINAPI RSDLLibloc( short ud, short far *ibsta, short far

*iberr, unsigned long far *ibcntl)

C format (UNIX): short RSDLLibloc( short ud, short *ibsta, short *iberr,
unsigned long *ibcntl)

Parameter: ud Device handle
Example: RSDLLibloc (ud, ibsta, iberr, ibcntl)

After switchover to LOCAL state, the instrument can be manually operated via the front panel. On the
next access to the instrument by means of one of the functions of the library, the instrument is switched
again to the REMOTE state.

RSDLLibeot

This function enables or disables the END message after write operations.

VB format: Function RSDLLibeot (ByVal ud%, ByVal v%, ibsta$%, iberr%,
ibcntls&) As Integer

C format: void WINAPI RSDLLibsre( short ud, short v, short far *ibsta,
short far *iberr, unsigned long far *ibcntl)

C format (UNIX): short RSDLLibsre( short ud, short v, short *ibsta, short
*iberr, unsigned long *ibcntl)

Parameters: ud Device handle
v 0 - no END message
1 —send END message

Example: RSDLLibeot (ud, 1, ibsta, iberr, ibcntl)

If the END message is disabled, the data of a command can be sent with several successive calls of
write functions. The END message must be enabled again before sending the last data block.

RSDLLibrsp
This function performs a serial poll and provides the status byte of the device.

VB format: Function RSDLLibrsp (ByVal ud%, spr$%, ibsta%, iberr%, ibcntlg)
As Integer

C format: void WINAPI RSDLLibrsp( short ud, char far* spr, short far
*ibsta, short far *iberr, unsigned long far *ibcntl)

C format (UNIX): short RSDLLibrsp( short ud, char *spr, short *ibsta, short
*iberr, unsigned long *ibcntl)

Parameters: ud Device handle
spr Pointer to status byte
Example: RSDLLibrsp (ud, spr, ibsta, iberr, ibcntl)
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RSDLLibonl

This function switches the device to 'online' or 'offline' mode. When it is switched to ‘offline’ mode, the
interface is released and the device handle becomes invalid. By calling RSDLLibfind again, the
communication is set up again.

VB format: Function RSDLLibonl (ByVal ud%, ByVal v%, ibsta$%, iberr%,
ibcntls&) As Integer
C format: void WINAPI RSDLLibonl( short ud, short v, short far *ibsta,
short far *iberr, unsigned long far *ibcntl)
C format: short RSDLLibonl( short wud, short v, short *ibsta, short
*iberr, unsigned long *ibcntl)
Parameters: ud Device handle
v Device state
0 - local
1 - remote
Example: RSDLLibonl (ud, 0, ibsta, iberr, ibecntl)
RSDLLTestSRQ
This function checks the status of the SRQ bit.
VB format: Function RSDLLTestSrqg (ByVal ud%, Result%, ibsta%, iberr%,

ibcntls&) As Integer

C format: void WINAPI RSDLLTestSrg( short ud, short far *result, short
far *ibsta, short far *iberr, unsigned long far *ibcntl)

C format (UNIX): short RSDLLTestSrg( short ud, short *result, short *ibsta,
short *iberr, unsigned long *ibcntl)

Parameters: ud Device handle
result Reference to an integer value in which the library returns
the status of the SRQ bit
0 - no SRQ
1 - SRQ active, device requests service
Example: RSDLLTestSrg (ud, result%, ibsta, iberr, ibcntl)

This function corresponds to the function RSDL.LWaitSrqg. The only difference is that RSDLLTestSRQ
immediately returns the current status of the SRQ bit, whereas RSDL.LWa it Srqg waits for an SRQ to
occur.

1166.3363.12 4.24-43 E-1



RSIB Interface Functions R&S FSMR

RSDLLWaitSrq

This function waits until the device triggers an SRQ with the handle ud.

VB format:
C format:
C format (UNIX):

Parameters:

Example:

Function RSDLLWaitSrqg (ByVal ud%, Result%, ibsta%, iberr$%,
ibcntls&) As Integer

void WINAPI RSDLLWaitSrg( short ud, short far *result, short
far *ibsta, short far *iberr, unsigned long far *ibcntl)

short RSDLLWaitSrg( short wud, short *result, short *ibsta,
short *iberr, unsigned long *ibcntl)

ud Device handle

result Reference to an integer value in which the library returns the
status of the SRQ bit

0 - No SRQ occurred during the timeout
1 - SRQ occurred during the timeout

RSDLLWaitSrg( ud, result, ibsta, iberr, ibcntl );

The function waits until one of the following two events occurs.

e The measuring instrument triggers an SRQ.
¢ No SRQ occurs during the timeout defined with RSDLLibtmo () .

RSDLLSwapBytes
This function changes the display of binary numbers on non-Intel platforms.

VB format:
C format:

C format (UNIX):

Parameters:

Example:

Not provided at present since it is required only on non-Intel platforms.

void WINAPI RSDLLSwapBytes( void far *pArray, const long size,
const long count)

void RSDLLSwapBytes( void *pArray, const long size, const long
count)

pArray Array in which modifications are made
size Size of a single element in pArray
count Number of elements in pArray

RSDLLSwapBytes ( Buffer, sizeof (float), ibcntl/sizeof (float))

This function swaps the display of various elements from Big Endian to Little Endian and vice versa. It is
expected that a coherent storage area of elements of the same file type (size byte) is transferred to
pArray. This function has no effect on Intel platforms.

Different types of processor architecture store data in different byte sequences. For example, Intel
processors store data in the reverse order of Motorola processors. Comparison of byte sequences:

Byte sequence Use in Display in memory Description
Big Endian Motorola processors, Most significant byte at The most significant byte is at the left end
network standard least significant address of the word.
Little Endian Intel processors Least significant byte at The most significant byte is at the right
least significant address end of the word.
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Programming via the RSIB Protocol

Visual Basic

Programming tips:

Access to the functions of the RSIB.DLL

To create Visual Basic control applications, the file RSIB.BAS must be added to a project for 16-bit
Basic programs and the file RSIB32.BAS for 32-bit Basic programs (D:\R_S\INSTR\RSIB) so that
the functions of the RSIB.DLL or RSIB32.DLL can be accessed.

Generating a response buffer

Prior to calling the functions RSDLLibrd () and RSDLLilrd(), a string of sufficient length must
be generated. This is possible either by defining the string or using the command sSpaces ().
Generating a string of the length 100: - Dim Response as String * 100

- Dim Response as String
Response = Space$ (100)

If a response is to be output as a string from the measuring instrument, the appended blanks can be
removed using the Visual Basic Function RTrim().

Example:
Response = Space$ (100)
Call RSDLLibrd(ud, Response, ibsta, iberr, ibcntl)
Response = RTrim(Response)
' Output of Response

Reading out trace data in real format

Using the function declarations in the file RSIB.BAS or RSIB32.BAS the responses of the device can
be assigned to one string only. If the data are to be read into an array with float values, the header
and the useful data must be read out with separate function calls.

Example of a header

# 4 2004
) Length of data, e.g.
Prefix for Number of digits of 501 pixels
binary data the following length 4 bytes/pixel
indication

In order to enable the trace data to be directly read into a float array, a special function declaration
must be created.

Declare Function RSDLLilrdTraceReal Lib "rsib32.dl11l" Alias "RSDLLilrd"
(ByVal ud%, Rd As Single, ByVal Cnté&, ibsta%, iberr%, ibcntl&) As Integer
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Example:

Dim ibsta As Integer ' Status variable

Dim iberr As Integer ' Error variable

Dim ibcntl As Long ' Count variable

Dim ud As Integer ' Handle for measuring instrument

Buffer for simple results

Number of digits of length indication
Length of trace data in bytes

Buffer for floating point

Binary data

Dim Result As String

Dim Digits As Byte

Dim TraceBytes As Long

Dim TraceData (501) As Single

' Set up connection to instrument
ud = RSDLLibfind("89.10.38.97", ibsta, iberr, ibcntl)

' Query trace data in real format
Call RSDLLibwrt (ud, "FORM:DATA REAL,32", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "TRACE? TRACEl", ibsta, iberr, ibcntl)

'Read number of digits of length indication

Result = Space$ (20)

Call RSDLLilrd(ud, Result, 2, ibsta, iberr, ibcntl)
Digits = Val (Mid$ (Result, 2, 1))

'Read length indication

Result = Space$ (20)

Call RSDLLilrd(ud, Result, Digits, ibsta, iberr, ibcntl)
TraceBytes = Val (Left$ (Result, Digits)) 'and store

' Read out trace data
Call RSDLLilrdTraceReal (ud, TraceData(0), TraceBytes, ibsta, iberr,ibcntl)

Programming examples:

¢ In this example, the start frequency of the instrument is queried.

Dim ibsta As Integer ' Status variable

Dim iberr As Integer ' Error variable

Dim ibcntl As Long ' Count variable

Dim ud As Integer ' Handle for measuring instrument
Dim Response As String ' Response string

' Set up connection to measuring instrument
ud = RSDLLibfind("89.10.38.97", ibsta, iberr, ibcntl)
If (ud < 0) Then
' Error treatment
End If

' Send query command
Call RSDLLibwrt (ud, "FREQ:START?", ibsta, iberr, ibcntl)

' Provide space for response
Response = Space$ (100)

' Read response from measuring instrument
Call RSDLLibrd(ud, Response, ibsta, iberr, ibcntl)
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¢ In this example, a Save/Recall of the instrument setups is performed.

Dim ibsta As Integer ' Status variable
Dim iberr As Integer ' Error variable
Dim ibcntl As Long ' Count variable
Dim ud As Integer ' Handle for measuring instrument
Dim Cmd As String ' Command string

' Set up connection to measuring instrument
ud = RSDLLibfind("89.10.38.97", ibsta, iberr, ibcntl)
If (ud < 0) Then
' Error treatment
End If

' Request instrument settings
Cmd = "SYST:SET?"
Call RSDLLibwrt (ud, Cmd, ibsta, iberr, ibcntl)

' Store instrument response in file
Call RSDLLibrdf (ud, "C:\db.sav", ibsta, iberr, ibcntl)

' Reset instrument
Call RSDLLibwrt (ud, "*RST", ibsta, iberr, ibcntl)

' and restore the previous settings

' to this end disable the END message

Call RSDLLibeot (ud, 0, ibsta, iberr, ibcntl)

' first send off command

Call RSDLLibwrt (ud, "SYST:SET ", ibsta, iberr, ibcntl)
' enable the END message again

Call RSDLLibeot(ud, 1, ibsta, iberr, ibcntl)

' and send the data

Call RSDLLibwrtf (ud, "C:\db.sav", ibsta, iberr, ibcntl)
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Visual Basic for Applications (Winword and Excel)

Programming tips:

The programming language Visual Basic for Applications (VBA) is supported as a macro language by
various manufacturers. The programs Winword and Excel use this language for the versions Winword
97 or Excel 5.0 and higher.

For macros created with Visual Basic for Applications, the same tips are valid as for Visual Basic
Applications.

Programming example:

e Using the macro QueryMaxPeak, a single sweep with subsequent query of the maximum peak is
performed. The result is entered in a Winword or Excel document.

Sub QueryMaxPeak ()

Dim ibsta As Integer ' Status variable
Dim iberr As Integer ' Error variable
Dim ibcntl As Long ' transferred characters
Dim ud As Integer ' Unit Descriptor (handle)for instrument
Dim Response As String ' Response string
' Set up connection to measuring instrument
ud = RSDLLibfind("89.10.38.97", ibsta, iberr, ibcntl)
If (ud < 0) Then

Call MsgBox ("Device with address 89.10.38.97 could" & _

"not be found", vbExclamation)

End
End If
' Determine maximum peak in the range 1-2MHZ
Call RSDLLibwrt (ud, "*RST", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "INIT:CONT OFF", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "FREQ:START 1MHZ", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "FREQ:STOP 2MHZ", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "INIT:IMM;*WAI", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "CALC:MARK:MAX;Y?", ibsta, iberr, ibcntl)
Response = Space$ (100)
Call RSDLLibrd(ud, Response, ibsta, iberr, ibcntl)
Response = RTrim(Response) ' Cut off space
' Insert value in current document (Winword)
Selection.InsertBefore (Response)
Selection.Collapse (wdCollapseEnd)
' Terminate connection to measuring instrument
Call RSDLLibonl (ud, 0, ibsta, iberr, ibcntl)

End Sub

The entry of the peak value in the Winword document can be replaced as follows for Excel:

' Insert value in current document (Excel)

ActiveCell.FormulaR1Cl = Response
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C/C++

Programming tips:

Access to the functions of the RSIB32.DLL (Windows platforms)

The functions of the RSIB32.DLL are declared in the header file RSIB.H. The DLL functions can be
linked to a C/C++ program in different ways.

1. Enter one of the supplied import libraries (RSIB.LIB or RSIB32.LIB) into the linker options.

2. Load the library using the function LoadLibrary () during runtime and determine the function
pointers of the DLL functions using GetProcAddress (). Before the end of the program, the
RSIB.DLL must be unloaded again using the function FreelLibrary ().

When import libraries are used, the DLL is automatically loaded immediately before the application is
started. At the end of the program, the DLL is unloaded again unless it is still used by other
applications.

Access to librsib.so functions (UNIX platforms)

The functions of librsib.so are declared in the header file RSIB.H. Uppercase/lowercase
characters for file names are typically observed under UNIX. The library functions are linked to a
C/C++ program by entering the -1 rsib linker option.

The shared library 1ibrsib. so is automatically loaded on starting the application. The accessibility
(for example via standard path) of the library must be ensured. Refer to the beginning of this main
chapter under "UNIX Environment".

Query of strings

If instrument responses are to be further processed as strings, a zero termination must be appended.

Example:
char buffer[100];

RSDLLibrd( ud, buffer, &ibsta, &iberr, &ibcntl );
buffer[ibcntl] = 0;
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Programming example:

In the following C program example, a single sweep is started on the device with the IP address
89.10.38.97 and subsequently a marker is set to maximum level. Prior to the search for maximum, a
synchronization to the end of the sweep is performed. For this purpose the command "*opcC"
(Operation complete) is used to create a service request at the end of the sweep, for which the
control program waits with the function RSDLLWaitSrqg(). Then the maximum is determined
("CALC:MARK:MAX") and the level read out ("Y?").

#define MAX RESP _LEN 100

short ibsta, iberr;

unsigned long ibcntl;

short ud;

short srqg;

char MaxPegel [MAX RESP LEN];
char spr;

// Determine handle for instrument
ud = RSDLLibfind( "89.10.38.97", &ibsta, &iberr, &ibcntl );

// if instrument exists

if (ud >= 0 )

{
// Set timeout for RSDLLWaitSrg() to 10 seconds
RSDLLibtmo ( ud, 10, &ibsta, &iberr, &ibcntl );

// Activate SRQ generation via event status register (ESR)
// and enable ESB bit in SRE register
RSDLLibwrt ( ud, "*ESE 1;*SRE 32", &ibsta, &iberr, &ibcntl );

// Set single sweep, trigger sweep and use "*OPC" to cause
// the generation of a service request at the end of the sweep
RSDLLibwrt ( ud, "INIT:CONT off;INIT;*OPC", &ibsta, &iberr, &ibcntl );

// Wait for SRQ (end of sweep)
RSDLLWaitSrg( ud, &srq, &ibsta, &iberr, &ibcntl );

// Clear RQS/MSS bit
RSDLLibrsp( ud, &spr, &ibsta, &iberr, &ibcentl );

// if sweep is terminated
if (srq)
{
// then set marker to first maximum and query the level
RSDLLibwrt ( ud, "CALC:MARK:MAX;Y?", &ibsta, &iberr, &ibcntl );
RSDLLilrd( ud, MaxPegel, MAX RESP LEN, &ibsta, é&iberr, &ibentl );
MaxPegel[ibcntl] = 0;
}
// End connection to instrument
RSDLLibonl (ud, 0, &ibsta, &iberr, &ibcntl ) ;
}
else
{
; // Error Instrument not found

}
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10 Index

Note: All softkeys are listed alphabetically under keyword "Softkey" with their names. The page
numbers 4.xxx refer to the detailed description of the softkeys in chapter 4. Generally, the
number of the page in chapter 6 containing the equivalent remote control command is
given in addition.

A list of softkeys and equivalent remote control commands or command sequences is
given in chapter 6, section "Table of Softkeys with IEC/IEEE-Bus Command Assignment”.
Chapter 6 also contains an alphabetical list of all remote control commands.
*k AUX CONTROL
INEEITACE. ....ceeeeeeeeeeeeeeeee et 8.13
* (enhancement [abel) ...............ccccoooviiiiiiiiiiiiii 3.7 AUX CONTROL CONNECLON .....cceeeeeesaaesaeeaiene 8.13
* (enhancement lable) ................c.ccccocevivicieiciennn 4.11-4 Y Te = T (o) 3.6
Average detector . ..4.11-10, 4.11-13
AVEIaging ......cccoveueeiieiieiaiee et 4.11-3, 4.16-5
0 CONLINUOUS SWEEP.......ceveeeeaeeeeesiieaaeeeaiireaaen 4.11-3
BIN/IOG e 4.11-5
010 9 (KEY) covvvervvrersiverssivesssesesssesesssseessineess 3.12 SNGI& SWO. oo oo v 4.11-3
09 (key) SWEEP COUNL ... eeesieea e eeieaa e 4.11-3
AVG (trace info) ........ccueeioeeiiiiieii e 3.6

1

1= 2 (ACEO INFO) ..., 4.11-14 B

1-3(trace info)........cccuuueeeeeieiiiiieeeeeee e 4.11-14

BACK (KEY)...eeeeeeeeesereeeeeeeereeeeeer e 3.12
Bandwidth
OCCUPIEA ... 4.16-23
2 Baudrate.........cccocoooveeiiiiii 4.19-12
Befehl
20.4 MHZ OUE ... 8.12 Zuordnung Softkey .............. 6.4-1
BIoCK data.........cccceeeeiiiieaeeeeeceae e 5.14
Boolean parameter ............cccccvueeeeeeeeciiiiaeeeesiiiiranaaen, 5.13
7 BrightN@SS........eeeieieee e 4.18-6
Brightness, SCreen ...........cccoveveeiiiiiiieee e 4.21-8
75 Q (enhancement Iable) ...............cccooovioiieiiiiiiae 3.7
C
A Calibration
Abort funCtioning .........c.ccccceeeevcieiisiiaesen 4.22-13, 4.23-10
recording of correction data...................ccccevvure... 4.12-2 reflection Measurement ...........c...cc.ovvvvveienenns. 4.23-9

AC SUPPIY CONNECHON. ........c.veeeverererereseereeerrerrrrninnnn, 1.18 reflexion Measurement ...............c...coivuinisones 4.22-12

ACP measurement 4.16-7 transmission measurement...................... 4.22-5, 4.23-3
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Setting Up the Instrument.................cccovviieivivieeniean, 1.16 CCDF ON/OFF ........oovevva. 4.16-28, 6.1-85, 6.1-88
Settings, iNdication...............cccccevvieviirciiiiiece e 3.7 CCVS INT/EXT .o 4.10-8, 6.2-185
R 7 o SR 4.19-1 CENTER. ... 4.5-2, 6.1-160
GONEIAl.......coooiiieieee e 4.19-10 CENTER =MKR FREQ......ccccoveverne 4.15-2, 6.1-56
SGL (enhancement lable).................ccocvvevviecvenicnceanne. 3.7 CENTER A =MARKERB..........c........... 4.18-3, 6.1-117
T ) 3.12 CENTER B = MARKER A........coocev.... 4.18-3, 6.1-117
Signal amplitude statistics.... ...4.16-26 CF STEPSIZE ..o 6.1-160
Signal count ..............ccoevieiiiiiieeie e 4.13-4 CHAN POWER ACP ... 6.1-65
Signal tracking...............cccoeceevienciecescieeeeeeee 4.5-5 CHANPWR/HZ ... 4.16-17, 6.1-69
search bandwidth. ....4.5-5 CHAN PWR ACP.....eeeeeeeeinn 4.16-9
SiNGle SWEEP......ooiiiiieiiiie e 4.941 CHANNEL BANDWIDTH....... 4.16-23, 4.16-33, 6.1-177
Soft key CHANNEL SPACING ..o 6.1-176
ACLR .o 6.1-93 CLEAR ALL MESSAGES....... 4.19-23, 6.2-210, 6.2-211
BAND CLASS ..o 6.1-93 CLEAR/WRITE ..o 4.11-2, 6.1-104
CCDF ..o 6.1-93 CNT RESOL
CHAN TABLE HEADER...........ooooeeeeeeeeeeen. 6.1-93 CNT RESOL
CHAN TABLE VALUES ... 6.1-93 CODE DOM ANALYZER
CODE CHAN AUTOSEARCH........c.cccviiee. 6.1-93 COLOR ON/OFF .....cveveue..
CODE CHAN PREDEFINED..........ccoovieeveeenn. 6.1-93 COLOR ONJOFF .o 4.21-6
CODE DOM ANALYZER......ccooiiiiieiee 6.1-93 COLORS ..o 4.21-3, 4.21-6
COPY CHAN CONF TABLE ..o 6.1-93 COM INTERFACE................... .
DEL CHAN CONF TABLE.......ccccvvvvevevevereerveiirnnns 6.1-93 COMMENT SCREEN A/B :
EDIT CHAN CONF TABLE ...........ccccovvvvenennnn. 6.1-93 CONFIGURE NETWORK ... 4.19-16
NEW CHAN CONF TABLE ...........ccccovvvvecncnna. 6.1-93 CONT DEMOD ... 4.14-10, 6.1-53
OCCUPIED BANDWIDTH.........coocovevvviercicncnnn. 6.1-93 CONTMEAS ..o 4.16-31, 6.1-111, 6.1-112
POWER ........cooiiiiiicccccee 6.1-93 CONTINUE SGL SWEEP.......... 4.9-2 6.1-111, 6.1-112
SPECTRUMEMMASK .....ccooiieieeeeeeeeeeeeeeeeeeeeeen 6.1-93 CONTINUOUS SWEEP............ 4.9-1, 6.1-111, 6.1-112
Softkey (070] =1 2 4.20-15, 4.20-16, 6.1-121
% POWER BANDWIDTH..................... 4.16-23, 6.1-179 COPY LIMITLINE ..o 4.17-5, 6.1-20
ZCENTER ..o 4.5-3,4.5-4 COPY TRACE ..o 4.11-8
SMARKER ..o 4.5-3, 4.5-4 COUPLING DEFAULT......coooee. 6.1-148, 6.1-182
0.1 "RBW ..o 4.5-3, 6.1-160, 6.1-161 COUPLING RATIO ..o 6.1-148
0.1 *SPAN.......ooiiiiiiiii 4.5-2, 6.1-160, 6.1-161 CP/ACP ABS/REL......ooooeeeeeen. 4.16-17, 6.1-178
0.5 "RBW. ..o 4.5-3, 6.1-160, 6.1-161 CP/ACP CONFIG.................... 4.16-14, 6.1-22, 6.1-176
0.5 * SPAN.................. ..4.5-2, 6.1-160, 6.1-161 CP/ACP ON/OFF............. 4.16-9, 6.1-65, 6.1-66, 6.1-70
10 dB MIN ON/OFF ... 6.1-114 CP/ACP STANDARD.........ococoeeeeen. 4.16-10, 6.1-70
ABSOLUTE PEAK/MIN.. ...6.1-12, 6.1-13 DATA SET CLEAR......cceeeeeee. 4.20-11, 6.1-126
ACP LIMIT CHECK........ .4.16-19, 6.1-22 DATA SET CLEARALL.......oooee..... 4.20-11, 6.1-126
ACP REF SETTINGS .......ccccovviiiiiinininnnn, 4.16-16 DATA SET LIST oo, 4.20-11
ACP REF SETTINGS .......ccoviiiiiiiiinn 6.1-178 DATAENTRY OPAQUE.........coooeeeeeeeererareen. 4.18-4
ADJ CHAN BANDWIDTH . ..4.16-15, 6.1-177 ABM .o, 4.7-2, 6.1-91, 6.2-226
ADJ CHAN SPACING........ccccocveverernnn. 4.16-16, 6.1-176 dBmV .. ...4.7-2, 6.1-91, 6.2-226
ADJUST REF LVL ................. 4.16-12, 4.16-24, 6.1-179 ABPW ..., 4.7-2, 6.1-91, 6.2-226
ADJUST SETTINGS.. 4.16-30, 4.16-33, 6.1-86, 6.1-179 ABLA ..o 4.7-2, 6.1-91, 6.2-226
ADJUST SETTINGS (occupied bandwidth)........ 4.16-24 ABUV oo, 4.7-2, 6.1-91, 6.2-226
ADJUST SETTINGS (power measurements).....4.16-18 DECIM SEP........oovvorever. 4.11-8, 4.20-17, 6.1-105
ALL MARKER OFF ...................... 4.13-7, 6.1-10, 6.1-40 DEFAULT COLORS oo 4.18-4, 6.1-98, 6.1-106
AM oo 4.14-10, 6.1-52, 6.2-223 DEFAULT CONFIG 4.20-10, 6.1-128
AMPERE.............. - 4.7-2, 6.1-91, 6.2-226 DEFAULT SETTINGS .......ovvvoevereen. 4.16-30, 6.1-87
ANALOG W/Q ..o 6.1-115 DELETE .......4.19-5, 4.20-15, 6.1-122, 6.1-125, 6.1-155
ANNOTATION ON/OFF ..o 4.18-4, 6.1-98 DELETE LIMIT LINE ... 4.17-5, 6.1-21
APD ON/OFF ..., 4.16-28, 6.1-85, 6.1-88 DELETE LINE ... 4.19-9
QI8 .ol 3.10
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DELETE VALUE .........ccooviviiciiiicc 4.17-10 LOCAL....coooiiiiiiiiiiiieicieeici 4.3-1, 5.6
DETECTOR........cccoveuuee. LOGO ON/OFF......ccccovvciiiiiiiiciiciccs 4.18-4, 6.1-98
DETECTOR AUTOPEAK.. MAKE DIRECTORY ... ..4.20-14, 6.1-124
DETECTOR AVERAGE .... MANUAL ... 4.5-3
DETECTOR MAX PEAK... MARKER 1to 4. ... 4.13-2, 6.1-10, 6.1-11, 6.1-39,
DETECTOR MIN PEAK ... . LT-187 6.1-40, 6.1-43
DETECTOR QPK.....oocvvvieiiiieiicinn 4.11-13, 6.1-157 MARKER DEMOD............ccccceevvviiiennns 4.14-9, 6.1-52
DETECTORRMS. .........ccoovvvieiie 4.11-12, 6.1-157 MARKER NORM/DELTA..........cccocvenne. 4.13-2, 6.1-9
DETECTOR SAMPLE..............cc.cccc..... 4.11-12, 6.1-157 MARKER ZOOM .......c.ccovvviiiiiicies 4.13-7, 6.1-51
DEVICE 172 .............. 4.21-2, 6.1-108, 6.1-109, 6.1-110, MAX HOLD.........c.ccovviiiiiiciec 4.11-2, 6.1-104
........................................................... 6.1-125, 6.2-209 MAX HOLD ON/OFF ...... 4.16-5, 6.1-75, 6.1-77, 6.1-78,
DISPLAY LINE 1....cvviiiiiiiiciiicccc AA7-12 6.1-80
DISPLAY PWR SAVE ... ...4.18-5, 6.1-98 MEAN.......coviieiiiicee 4.16-4, 6.1-77
DITHER ON OFF ......ccvviiiiiiiiiieciciccc 6.1-162 MIN.....ccovoiiiiiiiieiic 4.15-5, 6.1-12, 6.1-45
EDIT c.ooovviiiiieciee, 4.19-5, 4.19-6, 6.1-154 MIN HOLD.........ccovveiiiiiiicicc 4.11-5, 6.1-104
EDIT ACP LIMITS......... 4.16-19, 6.1-22, 6.1-23, 6.1-24, MIXER LOW NOISE.........cccovviiiiiiiiiiiies 4.7-3
............................. 6.1-25,6.1-26, 6.1-27, 6.1-28, 6.1-29 MKR -> CF STEPSIZE ............................ 4.15-5, 6.1-56
EDIT COMMENT .......cccovveviiiieirne 4.20-8, 6.1-128 MKR -> TRACE ............ 4.13-3, 4.14-10, 4.15-4, 6.1-10,
EDIT LIMIT LINE............. 4.17-7,6.1-19, 6.1-31, 6.1-32, o 6.1-40
........................... 6.1-34, 6.1-35, 6.1-36, 6.1-37, 6.1-38 MKR DEMOD ON/OFF............................ 4.14-9, 6.1-53
EDIT PATH................ 4.20-8, 4.20-14, 6.1-120, 6.1-125 MKR STOP TIME .........ccccvvveieine. 4.14-10, 6.1-53
ENABLE ALLITEMS ............coccuveuene. 4.20-10, 6.1-127 MODULATION......ccoooieiiiiiiiiiciciiciecie 4.22-16

..4.19-25, 6.2-213 MODULATION DEPTH... .... 4.16-34, 6.1-54
...... 4.15-8, 6.1-43 MODULATION OFF........ crerenieinn. 4.22-18
............. 4.22-17 MULT CARRACP .....ccovvviiviviiciciciicieccnenn. 4.16-9
4.22-17 NdBDOWN.................... 4.14-6, 6.1-49, 6.1-50, 6.1-51
4.22-18 NAME..... 4.17-7, 6.1-19, 6.1-20, 6.1-21, 6.1-31, 6.1-32,
............. 4.23-12 SRR o Ny L 121l EX V4
............. 4.23-12, 6.2-190 NETWORK....
4.10-2, 6.1-185, 6.2-223 NETWORK.................

...4.16-12, 6.1-180 NETWORK LOGIN .
..4.20-13, 6.1-120 NEW. ..o 4.19-5, 4.19-6
FILTER NORM/FFT ..o 6.1-148 NEW LIMIT LINE............. 4.17-7, 6.1-19, 6.1-20, 6.1-21,
FILTER ON OFF ......... L 6.1-162 6.1-31, 6.1-32, 6.1-34, 6.1-36
FILTER TYPE ... 6.1-149 NEXT MIN....................... 4.15-5, 6.1-13, 6.1-45, 6.1-46
FIRMWARE UPDATE ...........ccccvveun. 4.19-27, 6.2-211 NEXT MIN LEFT ..o 4.15-5
FM oo 4.14-10, 6.1-52, 6.2-223 NEXT MIN RIGHT .......ccoviiiiiiiiiicciccc 4.15-5
FORMAT DISK ......covvviiiiiiiiici 4.20-17, 6.1-122 NEXT PEAK..........cocc..... 4.15-2, 6.1-12, 6.1-13, 6.1-44
FREE RUN .......cccvviiiiiiiiieeiei 4.10-1, 6.2-223 NEXT PEAK LEFT.......ovveieeiieieciee 4.15-3
FREQUENCY LINE 1/2........cccoviiiiiiiiicin 4.17-12 NEXT PEAK RIGHT .......cccvviiiiiiiccicicc 4.15-3
FREQUENCY OFFSET..... 4.5-5, 4.22-15, 4.23-11, 6.1-162 NO OF SAMPLES. ...... ....4.16-29, 6.1-86
FREQUENCY SWEERP........... 4.23-15, 6.2-191, 6.2-192 NO. OF ADJ CHAN ......cccccuvviiiins 4.16-14, 6.1-177
FULL SCREEN.........cccoovviiiiiiiiee 4.18-2, 6.1-98 NO. OF TX CHAN .....cocoviiiiiicics 4.16-14, 6.1-176
FULL SIZE DIAGRAM..........ccceovviiiiiiiiicine 4.16-12 NOISE CORR ON/OFF ........ccccceuvuns 4.16-11, 6.1-180
FULL SPAN ................... ...4.6-1, 6.1-161 NOISE MEAS.........ccoviiiiiiiiicie 4.14-2, 6.1-52
GATE DELAY ..o 4.10-6, 6.1-184 NOISE SRC ON/OFF .......cccovvvivivicnins 4.19-2, 6.1-95
GATE LENGTH........ccooviiiiicicc 4.10-6, 6.1-184 NORMALIZE ............ccccuvvuenn. 4.22-7, 4.23-5, 6.1-153
GATE MODE LEVEL/EDGE .... ....4.10-5, 6.1-184 NUMBER OF SWEEPS..............c......... 4.16-6, 6.1-183
GATE SETTINGS ..o, 4.10-5, 6.1-183 OCCUP BW ON/OFF .... 4.16-23, 6.1-65, 6.1-66, 6.1-70
GATED TRIGGER................... 4.10-4, 6.1-183, 6.1-185 OCCUPIED BANDWIDTH.............c........ 4.16-23, 6.1-65
GEN REF INT/EXT ..o 4.23-16 OPTIMIZED COLORS.......ccoovvviiiiiiiicicicis 4.21-7
GENERAL SETUP...... ...4.19-10 OPTIONS ... 4.19-18
GPIB........oooeie 4.19-10 PEAK....... 4.14-2, 4.15-2, 4.16-3, 6.1-11, 6.1-44, 6.1-74
GPIB ADDRESS.. ..4.19-10, 6.2-204 PEAK EXCURSION..................... 4.14-8, 4.15-6, 6.1-46
GPIB LANGUAGE .........cccooviiiiicicic 4.19-11 PEAK LIST ..o 4.14-7, 6.1-47
GRID ABS/REL........ ...4.7-4, 6.1-102 PEAK LIST OFF ..o 4.14-8, 6.1-47
GRID MIN LEVEL ..........ccvvieiiiiiiiecc 6.1-103 PEAK SEARCH........ccvciiiiiiicciiciee 4.14-6, 4.14-8
HARDCOPY ABORT .....ccocviiiiiiiciicccce 6.1-106 PERCENT MARKER .. ....4.16-28, 6.1-43
HARDWARE INFO ...................... 4.19-21, 6.1-6, 6.1-96 PH NOISE ON/OFF-.........cccooviiiiiiicicns 4.14-5, 6.1-15
HOR SYNC......cccoviiiiiiiiciiciec 4.10-8, 6.2-225 PHASE NOISE .........ccccovviiiiiiiiies 4.14-4, 6.1-15
ID STRING FACTORY ....ccovviviiiiiiciicicici 4.19-10 POLARITY POS/NEG . 4.10-2, 4.10-5, 6.1-184, 6.2-225
ID STRING USER........ccooviiiiiiiiiiiiies 4.19-10 POWER ABS/REL..........cccooovviiiics 4.16-5, 6.1-81
IF POWER................. 4.10-2, 6.1-185, 6.2-223, 6.2-224 POWER ON/OFF ........... 4.16-3, 6.1-74, 6.1-76, 6.1-77,
INPUT CAL.................. 4.19-24, 4.19-25, 6.1-94, 6.1-95 6.1-79, 6.1-81
INPUT RF ..o 4.19-24, 4.19-25, 6.1-94 PREAMP ..o 4.19-3,6.1-115
INSERT VALUE....... ...4.17-10 PREDEFINED COLORS .......... 4.18-6, 4.21-8, 6.1-100,
INSTALL OPTION........ccooviviiiiiiiiiiciicics 4.19-18 6.1-107
ITEMS TO SAVE/RECALL .4.20-9, 6.1-126 PRINT SCREEN.......... 4.10-6, 4.21-2, 6.1-109, 6.1-125
LAST SPAN.....oooiiiiiiiiiiciieiic e 4.6-2 PRINT TABLE ........... 4.21-2, 6.1-109, 6.1-110, 6.1-125
LEFT LIMIT...........ccu...... 4.14-8, 4.15-3, 6.1-40, 6.1-41 PRINT TRACE........... 4.21-2, 6.1-109, 6.1-110, 6.1-125
LIMIT ON/OFF ..o 4.16-4, 6.1-40 PWR OFFSET ... 4.22-3, 4.23-2
LINES 625/ 525........ccccccvviiieiic 4.10-8, 6.2-225 RANGE LIN % dB.........ccccovvieiiiiiiiccicie 6.1-103
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RANGE LINEAR .......cccoovvviiiiiiiiiie 4.7-2, 6.1-103 SORT MODE..........ccooiiiiiiiiiiiiiiicicccie 4.20-16
RANGE LINEAR % .....oocvveieiiiiiicicciciece 4.7-2 SORT MODE FREQ/LEVEL..............ccccoccuveene. 4.14-8
RANGE LINEAR OB.........ccovvviiiiicicicic 4.7-2 SOURCE CAL ... 4.22-5, 4.23-3
RANGE LOG 100 dB .... ...4.7-1,6.1-103 SOURCE ON/OFF-.........ccoiiiiiiiiiiicicicccc 4.22-2
RANGE LOG MANUAL..... ...4.7-2, 6.1-103 SOURCE POWVER....... 4.22-3, 4.23-2, 6.2-189, 6.2-192
RBW /VBW MANUAL .........ccccvvieviiieinnne 6.1-150 SPAN MANUAL.......ccooviiiiiiiii 4.6-1, 6.1-161
RBW /VBW NOISE [10] ...... ...6.1-150 SPAN/RBW AUTO [50] ......cooovvieiiiieicciiee 6.1-148
RBW /VBW PULSE [1]...cccccovviiiiiiiiiicinne 6.1-150 SPAN/RBW MANUAL .........ccccoviiiiiiiicies 6.1-148
RBW /VBW SINE [1/3]....ccovvieiiiiiiiiiciiciene 6.1-150 SPLIT SCREEN...........cccoovcuviiiiiinne 4.18-2, 6.1-98
RECALL..........ccccuvuee. 4.20-7, 4.23-8, 6.1-123, 6.1-154 STANDARD DEVIATION...........cccccoeuuee. 4.16-4, 6.1-79
REF FXD ON/OFF ........ccccviiiiiiiee 4.13-5, 6.1-13 START .o 4.5-4, 6.1-161
REFLEVEL ............ccco.... ...4.7-1,6.1-102 START LIMIT ............ .4.16-4, 4.16-5, 6.1-41
REF LEVEL =MKR LVL ...... ...4.15-2, 6.1-56 STARTUP RECALL............cccccueue. 4.20-12, 6.1-124
REF LEVEL COUPLED.......................... 4.18-3, 6.1-117 STATISTICS........ccoveiiiieece 4.19-22, 6.1-5
REF LEVEL OFFSET ....... ...4.7-4, 6.1-102 STEPSIZE MANUAL .........cccovvviiiiiiiiiccici 4.5-4
REF LEVEL POSITION...........ccccoccueunn 4.7-4, 6.1-103 STOP ... 4.5-4, 6.1-162
REF POINT FREQUENCY........... 4.13-5, 4.14-6, 6.1-15 STOPLIMIT ........... ....4.16-4, 4.16-5, 6.1-41
REF POINT LEVEL...................... 4.13-5, 4.14-5, 6.1-14 SWEEP COUNT..........cccouveuenns 4.9-2,4.11-4, 6.1-183
REF POINT LVL OFFSET ........... 4.13-5, 4.14-5, 6.1-14 SWEEP POINTS. ..o 4.9-3, 6.1-185
REF POINT TIME .........ccoccvvieiiiiiee 4.13-6, 6.1-15 SWEEPTIME AUTO.........cccooeveieee 4.9-2, 6.1-182
REF POINT Xx-LEVEL............ccccveuvvvennne 4.13-6, 6.1-15 SWEEPTIME MANUAL ... ...4.6-1,4.9-2, 6.1-182
REF VALUE...........cccovvvien. 4.22-9, 4.23-7, 6.1-102 SYSTEM INFO.....coooiiiiiiiiiciciiciee 4.19-20
REF VALUE POSITION............. 4.22-8, 4.23-6, 6.1-103 SYSTEM MESSAGES........... 4.19-23, 6.2-210, 6.2-211
REFERENCE FIXED ............ccccvcveinnnn 4.13-5, 6.1-13 T1-T2uoiiiiiieie e 4.11-14, 6.1-83
REFERENCE INT/EXT ..... 4.19-2,6.1-181  T1-T3iiiiee 4.11-14, 6.1-83
REMOVE OPTION........cccocovviiiiiiiciiiicie 4.19-18 THRESHOLD................... 4.14-8, 4.15-4, 6.1-89, 6.1-90
RENAME ..... 4.20-15, 6.1-124 TIME DOM POWER....... 4.16-2, 6.1-74, 6.1-76, 6.1-77,
RESBW............. 4 16-29, 6.1-147 s 6.1-79
RES BWAUTO........cooiiiiiiciciecicc 6.1-148 TIME LINE 172 4.17-12
RES BW MANUAL............ ...6.1-147, 6.1-148 TIME+DATE .......cccovvvveie 4.19-15, 6.2-210, 6.2-214
RESTORE FIRMWARE ........ccccvovviiiiiicin 4.19-27 TIME+DATE ON/OFF...........cccceuvune. 4.18-4, 6.1-101
REATTEN AUTO ..o 4.7-3, 6.1-114 TINT ..o 4.18-6, 4.21-8, 6.1-99, 6.1-107
RF ATTEN MANUAL......... 4.7-3, 4.7-5, 6.1-113 TOI oo 4.16-36, 6.1-55
RFINPUT 50 Q2/75 Q.......cccovevvve 4.7-4, 6.1-115 TRACE MATH ..o 4.11-14, 6.1-83
RF INPUT AC/DC ..o 4.7-3 TRACE MATH OFF... ... 4.11-14, 6.1-84
RF POWER .......ccoovvievcnne. 4.10-8, 6.2-223, 6.2-224 TRACE POSITION ... ....4.11-14, 6.1-83
RIGHT LIMIT ................... 4.14-8, 4.15-3, 6.1-40, 6.1-41 TRACKBW ... 4.5-5,6.1-71
RMS....ooiiiiiiiiicie 4.16-3, 6.1-76 TRACK ON/OFF .......ccooviiiiiiciciccei 4.5-5,6.1-71
SATURATION.. ....4.18-6, 4.21-8, 6.1-99, 6.1-107 TRACK THRESHOLD ..........ccccovvvurene. 4.5-5,6.1-72
SAVE ..o 4.20-6, 6.1-125 TRACKING.........cooiiiiiiciiciccc 4.22-2
SAVE LIMITLINE ........ccooovviiiiiiiciccicic 4.17-10 TRANSDUCER.........cccovoviiirr 4.19-4, 6.1-154
SAVE TRD FACTOR .....ccovviiiiieiiiiiecccie 4.19-9 TRANSDUCER FACTOR........ 4.19-4, 6.1-154, 6.1-155
SCALING...................... .4.16-29, 6.1-86 TRIGGER OFFSET .......cccovovvive 4.10-2, 6.2-224
SCREEN COLORS........ccoovviiiiiiiiiiccicciei 4.21-7 TV TRIG SETTINGS ........ccoovvivviiiiicciiic 4.10-8
SCREENTITLE ..o 4.18-4, 6.1-101 TV TRIGGER ON/OFF ........cccccvvuvunne. 4.10-8, 6.2-185
SEARCH LIMIT OFF..... ...4.15-4, 6.1-40 UNIT ..o .4.7-2, 6.1-91, 6.2-226
SEARCH LIMITS ..o 4.15-3, 6.1-40 USER DEFINED...........cccoovviiiiiiiiiiiiicis 4.21-7
SEARCH NEXT LEFT.................. 6.1-12, 6.1-13, 6.1-46 VALUES..........ccccu.. 4.17-10, 6.1-31, 6.1-33, 6.1-36
SEARCH NEXT RIGHT ...6.1-12, 6.1-13, 6.1-44, 6.1-46 VBWLINLOG. ..o 6.1-150
SELECT GENERATOR......... 4.23-13, 6.2-205, 6.2-206 VERT SYNC......cccooviiiiiiei 4.10-8, 6.2-225
SELECTITEMS..................... 4.20-10, 6.1-126, 6.1-127 VERT SYNC EVENFIELD.................... 4.10-8, 6.2-225
SELECT LIMIT LINE......... 4.17-3, 6.1-19, 6.1-20, 6.1-34, VERT SYNC ODD FIELD....................... 4.10-8, 6.2-225
............................................................................ 6.1-37 VIDEO........cccovvcvvveinnnn. 4.10-1, 6.2-223, 6.2-224
SELECT MARKER......... 4.14-2, 4.15-1, 4.16-37, 6.1-39 VIDEO BW AUTO.......ccccoiiiiiiiiciiiciccccie 6.1-149
SELECT OBUECT .......ccovvvieiiiiccici 4.18-5, 4.21-7 VIDEO BW MANUAL..........cccoocuviiiiiiicine 6.1-149
SELECT TRACE............. 4.5-5,4.11-2, 4.16-19, 6.1-72, VIDEO POL POS/NEG........................ 4.10-8, 6.2-225

........................................ 6.1-180 VIEW ..o ieveienn. 4.11-4, 6.1-104
SELFTEST.....covviiiiieicieeciece 4.19-26, 6.1-7 VOLT ..o 4.7-2, 6.1-91, 6.2-226
SELFTEST RESULTS ......cccovvevvvie 4.19-26, 6.1-96 WATT ..o 4.7-2, 6.1-91, 6.2-226
SERVICE .......ccooiiieiiiiiiiccie 4.19-24, 6.1-94 X TRBW ..o 4.5-3, 6.1-160, 6.1-161
SET CP REFERENCE.... ....4.16-11, 6.1-178 X *SPAN.....coooiiiiiiie 4.5-2, 6.1-160, 6.1-161
SETREFERENCE...........ccccovevvien 4.16-5, 6.1-81 X OFFSET...cccviiiiiiiiiiiiccicci 4.17-5, 6.1-32
SET TODEFAULT ... 4.21-8 X-AXIS RANGE..........cccooovviiiiicins 4.16-30, 6.1-87
SGL SWEEP DISP OFF ..........ccccccccveuun. 4.9-3, 6.1-112 X-AXIS REF LEVEL ...........ccoeeuveien. 4.16-29, 6.1-86
SHIFT X LIMITLINE ..........ccoccvvene 4.17-10, 6.1-32 Y OFFSET.........ccc...... .4.17-5, 6.1-34, 6.1-37
SHIFT Y LIMITLINE .........c.ccoccvvvvne 4.17-10, 6.1-38 Y-AXIS MAX VALUE ...........cccouveuen. 4.16-30, 6.1-87
SIGNAL COUNT ........... ...4.13-4, 6.1-42 Y-AXIS MIN VALUE ............cccceeueuee. 4.16-30, 6.1-87
SIGNAL STATISTIC ... 4.16-28 YIG CORR ON/OFF .......cccvviiiiiiicciciecc, 4.12-2
SIGNAL TRACK......ooiiiiiiiciiiiciecici 4.5-5,6.1-71 ZERO SPAN.......cccoviviiiiiiieic 4.6-1, 6.1-161
SINGLE MEAS ...................... 4.16-31, 6.1-111, 6.1-112 ZOOM X-AXIS ... 4.10-6
SINGLE SWEERP........................ 4.9-1, 6.1-111, 6.1-112
SOFT FRONTPANEL ........cccvviiviiiiiiiiciee 4.19-19

1166.3363.12 10.8 E-1



R&S FSMR Index
Softkey CONINUOUS ...t 4.9-1
ACLR ..o 6.1-93 COUNT et 4.9-2
CCDF ... 6.1-93 FrEE FUN ... 4.10-1
CHAN TABLE VALUES .........ccovvoveviiieinieee 6.1-93 gated. ... ...4.10-3, 4.10-4
OCCUPIED BANDWIDTH........ccovveverirriaearaicn 6.1-93 SOUINGS ...ttt 4.9-1
POWER ..ottt 6.1-93 SINGIE ...t 4.9-1
RESTORE STD TABLES...........ccoovvieiveeren. 6.1-93 HIME .o 4.6-1, 4.9-2
SPECTRUM EM MASK .....ooveieieiisieeiveea 6.1-93 SWitching CYCIES .......cceevuiieeiiiesieeeeee e 4.19-22
SoftkeyGRID MIN LEVEL SWitching ON/Off ...........oeeiiiiiiieeeee e 1.18
Span ..o Sync signal ...........ccccocooveviniannnen. ..4.10-8
Special characters..............cccueveiiiscieeeiiiesiieee 6.1-2 Syntax elements of commands.............cccccocovevecnennen. 5.14
Spectrum analyzer mode.............c.ccccoeeviiviisciiiiaaan, 4.5.1 SyStem meSSages ..........occoeeveeieaaiiieasia e 4.19-23
SPINWRAEE! ...t 3.13
Split screen ... ..3.9,4.18-2
SQUEICA ... 4.14-9
SRE (service request enable register)...........c.c.c.ccco..... 5.21 T
SRQ (service request)................c........ 5.21,5.32 :
SANGEIA TOVIBLION ..o 4164 mr g;:ig :Z:gj """"""""""""""""""""""""""""""""""" 30
Standard, mobile radio ................ccccocovevienciecinnnns 4.16-10 Table ’
Start freQUENCY ..........cccueeeeieiisieieeeee e 4.5-4 operation 3.04
Statistics ..........ccc...... ...4.16-26 SCIOMING. oo 3' 26
Status byte (STB)......cccueevereeiieereieeseeesiee e 5.21 Test ’
SEHUS INFOMEHON w.vvrs v 3.5 FUNGHONG......ov e 1.20
g\%@ ...................... g 5 selftest. ... 4 19.06
ovip. 3 g Text parameter .............ccococcceeeeiieieecieeeee e 5.14
UNC. Al """"""" 35 Third Order Intercept............c.cccccoeevceiinciiencecens 4.16-35
......... 3 Threshold
STATus OPERation register................cccccevveveuieueeicnnn. 5.24 line 4.15.4
STATus QUEStionable register...............ccccccvvueveuennen. 5.25 s:gnaltrackmg """"""""""""""""""""""""""" 455
ACPLIMIt reQiSter ...........cooveieieieieiicieieieie 5.26 Time ..o 4.18-4
FREQUENCY regiSter............cccoeuveeeceenciaeeesiennen 5.27 input 4 1'9_15
LIMIt r@QSHer ..o 5.28 Line 41712
LMARGIN r€GIStEr ........eeeeeiieieeee e 5.29 Time axi; '''''''''''''''''''''''''''''''''''''''''''' ' 4.6-1
POWeEr register ............ccccvvueieeeeeiicicceceeee 5.30 Tint ..o 4.18-6
SYNC._ ..................................................................... 5.31 Title for the active diagram............oooo. 4.18-4
Status register 10! 4.16-35
CONDItON PAIt.........ccoveeeiirieieesteeeee e 5.19 Trace ... oo 4111 4.11-2
ENABIE Part.......cccooceeiiieiieiieieseeeeee e 5.19 average ''''''''''''''''''''''''''''''''''' o ' 411-3
ESE ..o ggg AVBIAGING oo 411-5
""" 5'19 BIANK. ..ot 4114
NTRANSIION PAMt...oeveooeeeeeeoeoeeeeoeoeeeeeeeeee 5.19 CIOAITWIHE oo Z' ; ;:é
OVEIVIBW.......oovveieiieiieiieeececeeeeei e 520 T 4.11-4
PPE ... 522 T T .
PTRANSIION Part .ooooooooooo 5.19 AR v P
gf;’fms OPERatlon ................................................ g gl min hold.......... 411-5
STATus QUEStionable ACPLImit............................ 5.26 ng&g‘:’;’g S(Lge’frfferﬁf €8 rrrrrrre f,‘ ;;:;;
STATus QUEStionable FREQuency....................... 5.27 select. . oo 4.11-1
STATus QUEStionable LIMt.....................cccocuenn.n. 5.28 sign altracklng """"""""" 4.5-5
STATus QUEStionable LMARGIN...........cccccccccu..... 5.29 Trace info '3 6
STATus QUEStionable POWer.................cccceun.. 5.30 Tracking generator """ 4291
STATus QUEStionable SYNC...........ccccccouvvvennennne. 5.31 Transducer mmmmmmmmmmmmm—mm” '
STBi. e 5.21 o
SHUCHUIE ..., 5.18 ACHVAHNG...--cvssvvssvvesvrsvrsns e 4.19-3
St tsum b’t}%’. """"" t """""" g ;g Transmission measurement...............c........... 4.22-4, 4.23-3
i ’ Transmission parameters RS-232-C/COM..................... 8.8
resetting values...............cccocooooin, 5.34 TRG (enhancement 1able) ...............ovveorereeereeereereere. 3.7
STB (Status BYte) .....ccccueeeeeieeeeeeeeeee e 5.21 Trigger
SEEPSIZE ..o 4.5-4 external........... 4.10-2
center frequency .. .ni4.5-2 external gate 4.10-4
coupling ..4.5-4 free run T 4.10-1
StOP frEQUENCY ... 4.5-4 gated sweep410-5
Store = 4.10-2
HrACE......ceiceeieicee 4.20-17 offset . ... oo 4.10-2
gi’?’gng """ RE POWES ... 4.10-8
s fﬁi’ S0P 4.10-2
SWEEP ... 4.10-1
SUM DIt 5.19 video 4.10-1
Supply voltage, external noise source......................... 4.19-2 TV trigge r Crnmmmmmmmmmmmmmm 4' 10-8
Sweep R TVIGGEN. e :
continue Single SWEeP............ccceuvveeeesceeesiiieeanns 4.9-2
1166.3363.12 10.9 E-1




Index R&S FSMR
U w
UNGCAL. ... 3.5 WHILE SPACE......ccoeieiiiee e 5.14
Unit WINAOWS XP .....ooeieeeeee e 1.21
1OVl @XIS ... 4.7-2 adMINISIrator............ccooviiiiiiee e 1.21
limit line...... JOQUN.ccciiieee e 1.21
Unit (KEY)....oeveeeeana. PASSWOIT ...t 1.21
Universal command.... Windows-XP Servicepacks.........cccccooecveeeeeaasccieenaan. 1.21
Upper case.................
USB connection ...... .
User Interface.............ooooeceeeeieieiiiiee e 8.10
X
XP COMPULET ... esaaa e e 1.21
\'
Vertical sync Signal ...............cccccovveieniceeiniiieseee 4.10-8
VIO POIBITY . errvevveeooeeeeeeeveeee oo 4.10-8 4
Vid€O trigQering ..........ccovuveiiiiiiiiiiiieeee e 4.10-1 .
Y 36 ZOIO SP@N ... 4.6-1
View t 411-4 ZOOM ...ttt 4.13-7
IOW EraCe ... A1- AOIEUT oo 4.11-4
X-AXIS (gate Signal)............cccoeeeiiiiiiiiiiiieeea. 4.10-6
1166.3363.12 10.10 E-1




	Preparing for Operation
	Description of Front and Rear Panel Views
	Front View
	Rear View

	Getting Started with the Instrument
	Preparing the Instrument for Operation
	Setting Up the Instrument
	EMC Safety Precautions
	Connecting the Instrument to the AC Supply
	Switching the Instrument On/Off
	Recalling the Most Recent Instrument Settings

	Function Test
	Windows XP
	Connecting an External Keyboard
	Connecting a Mouse
	Connecting an External Monitor
	Connecting a Printer
	Selecting a Printer
	Installation of Plug&Play Printers
	Installation of Non-Plug&Play Printers
	Configuring a Network Printer

	Connection of USB Devices
	Installing Windows XP Software
	Authorized Windows XP Software for the Instrument


	Getting Started
	Instrument overview
	Setup the instruments
	Select the Preset state
	Measurement Examples
	Example 1: RF Power Measurements with a Power Sensor
	Measurement
	Main Receiver Functions
	Measurement Setup
	Measurement Sequence – RF Power Measurements

	Example 2: Low RF Level Measurements with Tuned RF Level Mode
	Measurement
	Main Receiver Functions
	Measurement Setup
	Measurement Sequence – Tuned RF Level Measurements

	Example 3: AM Modulation and Modulation Distortion Measurements
	Measurement
	Main Receiver Functions
	Measurement Setup
	Measurement Sequence – AM Modulation Measurements

	Example 4: Audio Measurements with the Audio Analyzer mode
	Measurement
	Main Receiver Functions
	Measurement Setup
	Measurement Sequence – Audio Measurements



	Manual Operation
	The Screen
	Diagram Area
	Softkey Area
	Hotkey Area

	Calling and Changing the Menus
	Setting Parameters
	Numeric Keypad
	Spinwheel and Cursor Keys
	Selection and Setting of Parameters via Keys or Softkeys
	Editing of Numeric Parameters
	Entry of Alphanumeric Parameter
	Selection and Setting of Parameters via Tables

	Menu Overview Receiver Mode
	FREQENCY Key
	SPAN Key
	AMPT Key
	BW Key
	SWEEP/MEAS Keys
	Hotkey Menus

	Menu Overview Spectrum Analysis Mode
	FREQUENCY Key
	SPAN Key
	AMPT Key
	MEAS Key
	BW Key
	SWEEP Key

	Menu Overview another Keys
	MKR Key
	MKR-> Key
	MKR FCTN Key
	TRIG Key
	TRACE Key
	LINES Key
	DISP Key
	FILE Key
	CAL Key
	SETUP Key
	HCOPY Key
	Hotkey Menu
	LOCAL Menu

	Menu Overview Ext. Generator Control
	Menu Overview Option Network Mode

	Instrument Functions 
	R&S FSMR Initial Configuration – PRESET Key 
	Selecting the Operating Mode – HOTKEY Bar 
	Return to manual control – LOCAL Menu
	Measurement Receiver Mode
	Selective Level Measurement – RF LEVEL Key
	Level Measurement with the Power Sensor – PWR MET
	Modulation Measurements – DEMOD Key
	Measurements on the Audio Input – AUDIO Key
	Setting the Receiver Frequency and the Span – FRE
	Setting the Level Display and Configuring the RF 
	Setting the Bandwidths and the Measurement Time –
	Setting the Sweep – SWEEP/MEAS Keys
	Setting the Span – SPAN Key

	Spectrum Analyzer Mode
	Frequency and Span Selection – FREQ Key
	Setting the Frequency Span – SPAN Key
	Level Display Setting and RF Input Configuration - AMPT Key  
	Electronic Attenuator

	Setting the Bandwidths and Sweep Time – BW Key
	Sweep Settings – SWEEP Key
	Triggering the Sweep – TRIG Key
	Selection and Setting of Traces – TRACE Key
	Selection and Setting of Traces – TRACE Key
	Markers and Delta Markers – MKR Key
	Marker Functions – MKR FCTN Key
	Recording the Correction Data of R&S FSMR – CAL Key
	Change of Settings via Markers –  MKR  -> Key
	Power Measurements – Hardkey MEAS

	Setup of Limit Lines and Display Lines – LINES Key
	Configuration of Screen Display – DISP Key
	Instrument Setup and Interface Configuration – SETUP Key 
	External Reference  
	External Noise Source  
	RF Preamplifier 
	Transducer 
	Activating Transducer Factors
	Entry and Editing of Transducer Factors 

	Programming the Interface Configuration and Time Setup 
	Selecting the IEC/IEEE-Bus Address 
	Serial Interface Configuration 
	Setting Date and Time 
	Configuration of Network Settings R&S FSMR 
	Enabling Firmware Options 
	Emulation of the Instrument Front Panel 

	System Information 
	Display of Module Data 
	Display of Device Statistics 
	Display of System Messages 

	Service Menu 
	General Service Functions 
	Selftest  
	Hardware Adjustment 

	Firmware Update 

	Saving and Recalling Data Sets – FILE Key 
	Overview 
	Storing a Device Configuration 
	Loading a Data Set: 
	Automatic Loading of a Data Set during Booting 
	Copying Data Sets to Disk 
	EnteringText with the Help Line Editor 
	Description of the Individual Softkeys 
	Operating Concept of File Managers 

	Measurement Documentation – HCOPY Key  
	HCOPY menu
	Selecting Printer, Clipboard and File Formats 
	Selecting Printer Colours 
	Entering a Text with the Auxiliary Line Editor 
	Installation of Plug&Play Printers
	Installation of Non-Plug&Play Printers 
	Network Printer 

	Tracking Generator - Option R&S FSU-B9
	Tracking Generator Settings
	Transmission Measurement
	Reflection Measurement
	Calibration mechanism
	Frequency-Converting Measurements
	External Modulation of the Tracking Generator

	Option External Generator Control - FSP-B10
	External Generator Settings
	Transmission Measurement
	Reflection Measurement
	Calibration mechanism
	Frequency-converting Measurements
	Configuration of an External Generator
	List of Generator Types Supported by the R&S FSMR

	LAN Interface
	Connecting the Instrument to the Network
	Installing the Software
	Operating the Instrument on the Network
	Remote Monitoring of R&S R&S FSMR via XP Remote Desktop

	RSIB Protocol
	Remote Control via RSIB Protocol

	RSIB Interface Functions
	Overview of Interface Functions
	Programming via the RSIB Protocol


	Index 



