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

Safety Instructions

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

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

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

Symbols and safety labels

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

1171.0000.42-03.00 Sheet 1



Safety Instructions

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

Tags and their meaning

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

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

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

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

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

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

Basic safety instructions

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

Rohde & Schwarz products:

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

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

Applicable local or national safety
regulations and rules for the prevention of
accidents must be observed in all work
performed. The product may be opened
only by authorized, specially trained
personnel. Prior to performing any work on

1171.0000.42-03.00

the product or opening the product, the
product must be disconnected from the
supply network. Any adjustments,
replacements of parts, maintenance or
repair must be carried out only by technical
personnel authorized by Rohde & Schwarz.
Only original parts may be used for
replacing parts relevant to safety (e.g.
power switches, power transformers,
fuses). A safety test must always be
performed after parts relevant to safety
have been replaced (visual inspection, PE
conductor test, insulation resistance
measurement, leakage current
measurement, functional test).

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

Safety Instructions

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

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

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

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

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

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

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

1171.0000.42-03.00
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12.

13.

14.

15.

16.

17.

18.

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

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

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

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

16 A (higher fuse only after consulting with
the Rohde & Schwarz group of companies).

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

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

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

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

Unless expressly permitted, never remove
the cover or any part of the housing while
the product is in operation. Doing so will
expose circuits and components and can
lead to injuries, fire or damage to the
product.
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20.

21.

22.

23.

24,

25.

26.

27.

Safety Instructions

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

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

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

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

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

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

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

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

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

If batteries or storage batteries are
improperly replaced, this can cause an
explosion (warning: lithium cells). Replace

1171.0000.42-03.00
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29.

30.

31.

32.

33.

the battery or storage battery only with the
matching Rohde & Schwarz type (see
spare parts list). Batteries and storage
batteries must be recycled and kept
separate from residual waste. Batteries and
storage batteries that contain lead, mercury
or cadmium are hazardous waste. Observe
the national regulations regarding waste
disposal and recycling.

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

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

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

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

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

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

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

Informaciones de seguridad

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

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

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

Simbolos y definiciones de seguridad

1

A & A L

i

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

electroestatica

| O (D — ~ _ O

El aparato esta

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

doble refuerzo
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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 el capitulo
correspondiente de la documentacién de producto y que también son obligatorias de seguir. En las
informaciones de seguridad actuales hemos juntado todos los objetos vendidos por el grupo de
empresas Rohde & Schwarz bajo la denominacidon de ,producto®, entre ellos también aparatos,
instalaciones asi como toda clase de accesorios.

Palabras de seial y su significado

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

lesiones de gravedad si no se toman las medidas oportunas.

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

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

danarlo.

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

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

Informaciones de seguridad elementales

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

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

A menos que se especifique otra cosa en la
hoja de datos, se aplicara una tolerancia de
1+10% sobre el voltaje nominal y de +5%
sobre la frecuencia nominal.

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

1171.0000.42-03.00

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

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

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

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

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

1171.0000.42-03.00

10.

1.

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

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

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

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

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

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

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

13.

14.

15.

16.

17.

18.

19.

Informaciones de seguridad

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

Solamente esta permitido el funcionamiento
en redes de distribucion TN/TT aseguradas
con fusibles de como maximo 16 A
(utilizacion de fusibles de mayor amperaje
s6lo previa consulta con el grupo de
empresas Rohde & Schwarz).

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

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

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

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

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

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

1171.0000.42-03.00

20.

22.

23.

24.

25.

26.

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

. Por favor, no introduzca ninguin objeto que

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

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

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

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

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

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

28.

20.

30.

Informaciones de seguridad

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

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

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

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

1171.0000.42-03.00

31.

32.

33.

Las asas instaladas en los productos sirven
solamente de ayuda para el manejo que
solamente esta previsto para personas. Por
€so no esta permitido utilizar las asas para la
sujecion en o sobre medios de transporte
como por ejemplo gruas, carretillas
elevadoras de horquilla, carros etc. El
usuario es responsable de que los productos
sean sujetados de forma segura a los medios
de transporte y de que las prescripciones de
seguridad del fabricante de los medios de
transporte sean tenidas en cuenta. En caso
de que no se tengan en cuenta pueden
causarse dafios en personas y objetos.

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

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

Sheet 9



Certified Quality System

DIN EN ISO 9001

DIN EN

QUALITATSZERTIFIKAT

Sehr geehrter Kunde,

Sie haben sich fir 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
gepruft.

Das Rohde & Schwarz Management-
system ist zertifiziert nach:

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

9100
DIN EN 1SO 14001

DAS REG. NO 001954 QM/ST UM

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 1SO 9001:2000
DIN EN 9100:2003
DIN EN ISO 14001:1996

ROHDE&SCHWARZ

1171.0200.11-01.00



Spare Parts Express Service

Phone: +49 89 4129 - 12465
Fax: +49 89 4129 - 13306

E-mail:werner.breidling@rsd.rohde-schwarz.com

In case of urgent spare parts requirements for this Rohde &
Schwarz unit, please contact our spare parts express
service.

Outside business hours, please leave us a message or
send a fax or e-mail. We shall contact you promptly.

1007.9016



Address List

Headquarters, Plants and Subsidiaries

Headquarters

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

Plants

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

ROHDE& SCHWARZ GmbH & Co. KG

Werk Teisnach

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

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

Location Spidrova 49
(CZ-38501 Vimperk

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

Subsidiaries

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

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

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

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

GEDIS GmbH
Sophienblatt 100
D-24114 Kiel

HAMEG Instruments GmbH

Industriestrale 6
D-63533 Mainhausen

1171.0200.42-02.00

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

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

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

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

Phane +49 (22 03) 49-0

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

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

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

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

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

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

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

Locations Worldwide

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

@ Sales Locations
@ Service Locations
# National Websites



R&S FSH Manuals

Contents of Manual for Spectrum Analyzer R&S FSH

Service Manual - Instrument

The Service Manual - Instrument describes how to check compliance with rated specifications, as well
as instrument function, repair, troubleshooting and fault elimination. It contains all information required
when repairing the R&S FSH by replacing modules.

This Service Manual consists of four chapters and an annex (chapter 5) that describes how to ship the instru-
ment and to order spare parts.

Chapter 1 provides all the information necessary to check for compliance with rated specifica-
tions. The required test equipment is also specified.

Chapter 2 describes the manual adjustment of the calibration source and of the frequency ac-
curacy as well as the automatic adjustment of individual module data following mod-
ule replacement.

Chapter 3 describes the design as well as simple measures for repair and fault diagnosis, in-
cluding in particular the replacement of modules.

Chapter 4 contains information about extensions and modifications by installing instrument
software and retrofitting options.

Chapter 5 describes how to ship the instrument and order spare parts, and contains spare
parts lists.

Operating Manual

The Operating Manual provides information about the technical specifications, the controls and connec-
tors on the front and rear panel, required steps for placing the instrument into operation, the basic oper-
ating concept, as well as manual and remote control.

Typical measurement tasks are explained in detail using the functions of the user interface and program
examples.

The Operating Manual also provides useful information on preventive maintenance and fault diagnosis
by means of warnings and error messages output by the unit.

Quick Start Manual

The Quick Start Manual provides information about typical measurement tasks, the basic operation
concept, as well as manual and remote control. Each of these items is explained in detail using the func-
tions of the user interface and program examples.

1145.5973.82 0.1 E-11



Manuals R&S FSH

Service and Repair

If your equipment requires service or repair or if you want to order spare parts and modules, please
contact your Rohde & Schwarz support center or our spare parts express service.

Rohde & Schwarz representatives and the address of our spare parts express service are listed in the
front section of this service manual.

You will need to provide the following information in order for us to respond to your inquiries quickly and
accurately and to determine whether the warranty for your instrument is still valid:

e Instrument model

e Serial number

e Firmware version

e Detailed error description in case of repair

e Contact partner for checkbacks

Rohde & Schwarz offers the following calibrations:

e Calibration on R&S-type test systems. The calibration documentation meets the requirements of the
quality management system 1SO 9000.

e Calibration at an R&S calibration center approved by the German Calibration Service (DKD). The
calibration documentation consists of the DKD calibration certificate.

Refer to Chapter 5 for a detailed description of how to ship the instrument and to order spare parts.

1145.5973.82 0.2 E-11



R&S FSH Test Instructions

1 Performance Test

Test Instructions

e The rated specifications of the analyzer are tested after a warm-up time of at least 15 minutes. Only
by adhering to this requirement can compliance with the guaranteed data be ensured.

e Values specified in the following sections are not guaranteed. Only the technical specifications
provided on the data sheet are binding.

e The values specified in the data sheet are the guaranteed limits.

¢ Inputs for settings during measurements are shown as following:

[<RKEY>] Press a key on the front panel, eg [SPAN]
[<SOFTKEY>] Press a softkey, e.g. [MARKER -> PEAK].
[<nn unit>] Enter a value and terminate by entering the unit, e.g. [12 kHz].

Successive entries are separated by [:], e.g. [ BW : MANUAL RES BW : 3 kHz ].

Measuring Equipment and Accessories

Item | Type of Specifications recommended Equipment R&S order Use
equipment recommended | no.
1 Signal generator | Frequency: Frequency response
R&S°FSH3 10 MHz to 3 GHz | R&S SMLO03 1090.3000.13 | Frequency accuracy of
R&S°FSH6 10 MHz to 6 GHz | R&S SMT06 1039.2000.06 | reference oscillator
R&S°FSH18 10 MHz to 18 GHz | R&S SMR20 1104.0002.20
Uncertainty of frequency: 0.1 ppm
Phase noise at 500 MHz:
<-100 dBc (1Hz) @ 10 kHz
<-110 dBc (1Hz) @ 100 kHz
<-130 dBc (1Hz) @ 1 MHz
2 6-dB divider R&S°FSH3 10 MHz to 3 GHz | Weinschel Frequency response
(power splitter) R&S°FSH6 10 MHz to 6 GHz | 1870A
R&S°FSH18 10 MHz to 18 GHz| Agilent 11667
3 Power meter R&S NRP 1143.8500.02 | Frequency response
4 Power sensor 10 MHz to 6 GHz R&S NRP-Z91 | 1168.8004.02 | Frequency response
RSS < 0.8%
Meter noise < 20 pW
for R&S°FSH18
10 MHz to 18 GHz R&S NRP-Z21 |1137.6000.02
5 N cable Attenuation < 1 dB to 6 GHz Tracking generator output
level
6 50-Q 10 MHz to 18 GHz Noise display
termination
Return loss <-10 dB
1145.5973.82 1.1 E-12



Performance Test

R&S FSH

Performance Test

Checking the frequency accuracy

Test equipment:

Test setup:

Signal generator settings:

R&S FSH settings:

Measurement:

Note:

1145.5973.82

Signal generator (refer to section "Measurement Equipment and
Accessories", item 1)

» Connect the signal generator to the RF input of the R&S FSH.

- Frequency 1 GHz
- Level -30 dBm
-[ PRESET ]

-[FREQ:1 GHz]

-[ SPAN : 100 kHz ]

-[ BW : MANUAL RES BW : 10 kHz ]

- [ MARKER : MARKER MODE : FREQ COUNT ]

» Read out the frequency value (Count:) of the marker.

Nominal freqQUENCY: .......coooiiiiiie e 1.0 GHz *)
The frequency of the reference oscillator can be adjusted by means of a

service function (refer to Chapter 2 "Adjustment”).

*) Refer to table under “Performance Test Report” for tolerances.

1.2 E-12



R&S FSH Performance Test

Checking the level accuracy and the frequency response

Test equipment: - Signal generator (refer to section "Measurement Equipment and

Accessories", item 1)

- Power meter (refer to section "Measurement Equipment and
Accessories", item 3)

- Power sensor (refer to s ection "Measurement Equipment and
Accessories", item 4)

- 6-dB p ower splitter (refer to section "Measurement Equipment and
Accessories", item 2)

Determining the level accuracy at 100 MHz

Test setup: » Connect the power sensor (item 4) to the power meter and execute
function 'ZERO" when there is no signal applied to the power sensor.

» Connect the RF output of the signal generator to the input of the
divider.

» Connect output 1 of the divider to the power sensor / power meter.
» Connect output 2 of the divider to the RF input of the R&S FSH.

Signal generator settings: - Frequency 100 MHz
- Level 6 dBm

» Determine the output power of the signal generator with the power
meter. Adjust the output power of the generator until the power meter
shows
0 dBm.

R&S FSH settings: - [ PRESET]
-[ FREQ : 100 MHz ]
-[AMPT: 0 dBm ]
-[ SPAN : 100 kHz |
-[ BW : MANUAL RES BW : 10 kHz ]
- [ TRACE : DETECTOR : RMS |

» Set the marker to the peak of the signal.
- [ MARKER: SET MARKER: PEAK ]

Evaluation: The difference between the signal levels measured with the power meter
and the level reading of the marker reflects the absolute level error of the
R&S FSH. It can be calculated as:

Level errorigomiz = L - Lpowermeter

1145.5973.82 1.3 E-12



Performance Test R&S FSH

Checking the frequency response

For the measurement of the frequency response, the value at 100 MHz for each reference level setting is
used as the reference. The reference level influences the RF attenuation (RF attenuation = +10 dBm +
reference level).

Test setup: » Connect the RF output of the signal generator to the input of the

divider.

» Connect output 1 of the divider to the power sensor / power meter.
» Connect output 2 of the divider to the RF input of the SA..

Signal generator settings: - Frequency {fin} *
- Level -4 dBm

Determine the output power of the signal generator with the power meter.
Adjust the output power of the generator until the power meter shows
-10 dBm.
R&S FSH settings: -[ PRESET ]
-[ AMPT : Ref_Lev*)]
-[ SPAN : 100 kHz ]
-[ BW: MANUAL RES BW : 10 kHz ]
-[ TRACE : DETECTOR : RMS ]
-[FREQ : CENTER : {fin} * ]
- [ SETUP : Hardware Setup: Low Noise]

*) Refer to table under “Performance Test Report” for values of Ref_Lev
and fi,.

If the a RF preamplifier is installed, its frequency response has to be
checked also. To switch it on please enter:
- [ SETUP : Hardware Setup: Preamp: ON ]

To avoid oversteering of the preamplifier the output power of the signal
generator shall be reduced to -30 dBm at the RF input of the R&S FSH
during this measurement.

Reference measurement: » Determine signal level Lyowermeter-

» Set the marker to the peak of the signal.
- [ MARKER: SET MARKER: PEAK ]

The signal level L is displayed by the level reading of the marker.

RefigomHz = L - Lpowermeter

Measurement
Signal generator settings: - Frequency {fin}
Refer to table under “Performance Test Report” for values of {fi}.
Power meter settings: Determine the signal level Lpgwermeter- TO achieve higher accuracy,
compensating the frequency response of the power sensor is
recommended.
R&S FSH settings: -[FREQ: {fin} ]
Refer to table under “Performance Test Report” for values of {fi,}.
» Set the marker to the peak of the signal.
- [MARKER: SET MARKER: PEAK ]
The signal level L is displayed by the level reading of the marker.
Evaluation: The frequency response can be calculated as:

Frequency response = L - Lpowermeter - Refi00 MHz
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R&S FSH

Performance Test

Checking the accuracy of the RF attenuator

Test principle:

Test equipment:

Test setup:

Signal generator settings:

R&S FSH settings:

Reference measurement:

Measurement

Signal generator settings:

R&S FSH settings:

Evaluation:

1145.5973.82

The RF attenuator of the R&S FSH can be switched from 0 to 30 dB in
10-dB increments by changing the reference level (RF attenuation = +10
dBm + reference level).
- Signal generator (refer to section "Measurement Equipment and
Accessories", item 3)
Frequency 100 MHz
Maximum level >6 dBm

» Connect the RF output of the signal generator to the input of the
divider.

» Connect output 1 of the divider to the power sensor / power meter.
» Connect output 2 of the divider to the RF input of the R&S FSH.

- Frequency 100 MHz

- Level -14 dBm

» Determine the output power of the signal generator with the power
meter. Adjust the output power of the signal generator until the power
meter shows -20 dBm + 0.2 dB.

- [ PRESET]

-[FREQ: 100 MHz ]

-[ SPAN : 10 kHz ]

- [ BW : MANUAL RES BW : 1 kHz ]

- [ BW : MANUAL VIDEO BW : 100 Hz ]

-[ TRACE : DETECTOR : RMS ]

-[AMPT: 0 dBm ]

- [ SETUP : Hardware Setup: Low Noise ]

» Set the marker to the peak of the signal.
[ MARKER: SET MARKER: PEAK ]

The signal level L is displayed by the level reading of the marker.

RedeBm =L - Lpowermeter

- Frequency 100 MHz
- Level Ref Lev *)-14 dB

*) Refer to table under “Performance Test Report” for values of {Ref Lev}.

» Determine the output power of the signal generator with the power
meter. Adjust the output power of the generator until the power meter
shows the value Ref _Lev — 10 dB.

-[ AMPT : {Ref_Lev}]
- [ MARKER: SET MARKER: PEAK ]

The signal level L is displayed by the level reading of the marker.

The difference between the level inaccuracy of the R&S FSH and Refyggm
(at 10 dB RF-Att) is the uncertainty of the RF attenuation:

IF'Gainaccuracy = (L - Lpowermeter ) - RedeBm
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Performance Test

R&S FSH

Checking the accuracy of the IF gain setting

Test principle:

Test equipment:

Test setup:

Signal generator settings:

R&S FSH settings:

Reference measurement:

Measurement

Signal generator settings:

R&S FSH settings:

Evaluation:

1145.5973.82

The IF gain of the R&S FSH can be switched from 0 to 15 dB by changing
the reference level.

- Signal generator (refer to section "Measurement Equipment and

Accessories", item 3)
Frequency 100 MHz
Maximum level >-10 dBm

» Connect the RF output of the signal generator to the input of the
divider.

» Connect output 1 of the divider to the power sensor / power meter.
» Connect output 2 of the divider to the RF input of the SA.

- Frequency 100 MHz
- Level -4 dBm

» Determine the output power of the signal generator with the power
meter. Adjust the output power of the generator until the power meter
shows -10 dBm + 0.2 dB.

- [ PRESET]
- [ FREQ: 100 MHz ]

-[ SPAN : 10 kHz ]

-[ BW : MANUAL RES BW: 1 kHz ]

-[ BW : MANUAL VIDEO BW : 100 Hz |
- [ TRACE : DETECTOR : RMS |

- [ AMPT : Ref_Lev )]

*) Refer to table under “Performance Test Report” for values of {Ref_Lev}.

» Set the marker to the peak of the signal.
- [ MARKER: SET MARKER: PEAK ]

The signal level L is displayed by the level reading of the marker.
Refosgm = L - Lpowermeter

- Frequency 100 MHz
- Level Ref _Lev + 6 dB

» Determine the output power of the signal generator with the power
meter. Adjust the output power of the generator until the power meter
shows the value Ref _Lev + 0.2 dB.

-[ AMPT : {Ref_Lev}]
*) Refer to table under “Performance Test Report” for values of Ref_Lev.

- [MARKER: SET MARKER: PEAK ]

The signal level L is displayed by the level reading of the marker.
The difference between the level inaccuracy of the R&S FSH and Ref.
10dBm (@t 0 dB IF gain) is the uncertainty of the IF gain:

IF-Gainaceuracy = (L - Lpowermeter ) - R€f.10dBm

1.6 E-12



R&S FSH Performance Test

Checking the displayed average noise floor

Test equipment: 50-Q termination (refer to section "Measurement Equipment and
Accessories", item 6)

Test setup: » Terminate the RF input of the R&S FSH with 50 Q.

R&S FSH settings: - [ PRESET]
- [ SPAN : ZERO SPAN ]
- [ Manual Res BW : 1 kHz ]
- [ Manual Video BW : 10 Hz ]
-[ TRACE : TRACE MODE: AVERAGE ]
-[AMPT : -30 dBm ]
-[FREQ: {f.} ]
Refer to table under “Performance Test Report” for values of f,.

R&S FSH settings for the -[PRESET]
measurement of the displayed -[ SPAN : ZERO SPAN ]
average noise floor with _[ Manual Res BW : 1 kHz]
preamplifier set to on : - [ Manual Video BW : 10 Hz ]
- [ TRACE : TRACE MODE: AVERAGE ]
-[ AMPT : -40 dBm ]
- [SETUP : HARDWARE SETUP : PREAMP : ON]
-[FREQ: {f.} ]
Refer to table under “Performance Test Report” for values of fp,.

Measurement: » Read out the marker level.
Evaluation: The displayed average noise floor is displayed by the level reading of the
marker.

1145.5973.82 1.7 E-12



Performance Test R&S FSH

Checking the phase noise

Test equipment: Signal generator (refer to section "Measurement Equipment and
Accessories", item 3)
Frequency 500 MHz
Level 0 dBm

Phase noise at 500 MHz: < -100 dBc (1Hz) @ 10 kHz
<-110 dBc (1Hz) @ 100 kHz
<-120dBc (1Hz) @ 1 MHz

Test setup: » Connect the RF output of the signal generator to the RF input of the
R&S FSH.

Signal generator settings: - Frequency 500 MHz
- Level 0 dBm

R&S FSH settings: - [ PRESET ]

- [ FREQ : 500 MHz ]
-[ AMPT : 0 dBm |

-[ SPAN : 10 kHz ] %)

-[ BW : RBW MANUAL : 1 kHz |

- [ TRACE : TRACE MODE: AVERAGE ]

Note: For FSH18 set Span to 2MHz instead of 10 kHz as the loop
bandwidth is switched with the span.

- Set marker to peak :
[MARKER: SET MARKER: PEAK ]

- Set marker mode to noise measurement
[MARKER: MARKER MODE: NOISE ]

Depending on the offset, refer to the table below for values of center
frequency, resolution bandwidth and reference level.

- [ FREQ : {Center}]

-[AMPT : {Ampt}] ]

- [ BW : RBW MANUAL : {RBW}]
- [MARKER: DELTA: {offset}]

Evaluation: The phase noise is displayed in the marker field by the reading
‘D: {offset} -xxx.x dBc/Hz’

Phase noise measurement settings
Offset Center RBW Reference Level a R&S-FSH
Frequency (for information)
30 kHz 500.03 MHz 1 kHz 0dBm 20 dB
100 kHz 500.1 MHz 10 kHz 0 dBm 20 dB
1 MHz 501 MHz 100 kHz FSH3/6: -20 dBm 0dB
FSH18: -10 dBm 10 dB

Note:

To obtain a precise measurement of the phase noise at high offsets the level used at the R&S°FSH input is
up to 20 dB higher than the reference level. To reduce the measurement time the phase noise is measured
with a small span around the frequency offset. This prevents the R&S°FSH from being overloaded.

1145.5973.82 1.8 E-12



R&S FSH Performance Test

Checking the display linearity

Test equipment: - Signal generator (refer to section "Measurement Equipment and

Accessories", item 1)

- Power meter (refer to section "Measurement Equipment and
Accessories", item 3)

- Power sensor (refer to section "Measurement Equipment and
Accessories", item 4)

- 6-dB power splitter (refer to section "Measurement Equipment and
Accessories", item 2)

Test setup: » Connect the power sensor (item 4) to the power meter and execute
function "ZERO" when there is no signal applied to the power sensor.

» Connect the RF output of the signal generator to the input of the
divider.

» Connect output 1 of the divider to the power sensor / power meter.
» Connect output 2 of the divider to the RF input of the R&S FSH.

1% Measurement
0 to 30 dB below reference level

Signal generator settings: - Frequency 100 MHz
- Level + 6 dBm

» Determine the output power of the signal generator with the power
meter. Adjust the output power of the generator until the power meter
shows
0 dBm.

R&S FSH settings: -[ PRESET ]
-[ AMPT: 0 dBm ]
-[ FREQ: 100 MHz ]
-[ SPAN : 10 kHz ]
- [ Manual Res BW : 1 kHz ]
- [ Manual SWPTime : 1 s ]
-[ TRACE : DETECTOR : RMS ]

Reference measurement: » Set the marker to the peak of the signal.
- [MARKER: SET MARKER: PEAK ]

The signal level L is displayed by the level reading of the marker.

Refogem = L - Lpowermeter

Signal generator settings: - Frequency 100 MHz
- Level Sig_Lev + 6 dB

Refer to table under “Performance Test Report” for values of {Sig_Lev}.
» Determine the output power of the signal generator with the power

meter. Adjust the output power of the generator until the power meter
shows the value of {Sig_Lev}.

1145.5973.82 1.9 E-12



Performance Test

R&S FSH

Evaluation:

2" Measurement
30 to 50 dB below reference
level

R&S FSH settings:

Signal generator settings:

Reference measurement:

Signal generator settings:

Evaluation:

1145.5973.82

The signal level L is displayed by the level reading of the marker.
The difference between the level inaccuracy of the R&S FSH and Refyggm
is the uncertainty of the display linearity:

Linearityuncertainty = (L - Lpowermeter ) - RedeBm

Because the sensitivity of the power meter is limited, the internal RF
attenuator of the Galaxy is used to increase the dynamic range of the
input signal.

-[ AMPT: 20 dBm |

- Frequency 100 MHz
- Level -4 dBm

» Determine the output power of the signal generator with the power
meter. Adjust the output power of the generator until the power meter
shows
-10 dBm.

» Set the marker to the peak of the signal.
- [MARKER: SET MARKER: PEAK ]

The signal level L is displayed by the level reading of the marker.

With the result of the 1% linearity measurement, a new correction factor is
to be calculated. “Linearityyncertainty (-30dB)” is the measured uncertainty of
the R&S FSH linearity at 30 dB below reference level.

Ref20dBm = (L - Lpowermeter ) - Linearityuncertainty ('30dB)

- Frequency 100 MHz
- Level Sig_Lev + 6 dB

Refer to table under “Performance Test Report” for values of {Sig_Lev}.

» Determine the output power of the signal generator with the power
meter. Adjust the output power of the generator until the power meter
shows the value Sig_Lev £ 0.2 dB.

The signal level L is displayed by the level reading of the marker.

The difference between the level inaccuracy of the R&S FSH and
Refyoqsm is the uncertainty of the display linearity:

LinearitYUncertainty = (L - Lpowermeter ) - Ref20dBm



R&S FSH

Performance Test Tracking Generator

Performance Test Tracking Generator

(Model 1145.5973.13, 1145.5973.23 or 1145.5973.26 only)

Checking output level / frequency response

Test equipment:

Test setup:

R&S FSH settings:

Measurement:

1145.5973.82

- N cable (refer to section "Measurement Equipment and Accessories*,

item 5)
Frequency up to 3 GHz
Maximum attenuation <0.2dB

» Connect the tracking generator output to the RF input of the R&S FSH.

- [ PRESET]
- [ MEAS: TRACKING GENERATOR |
-[ AMPT : REF: 10 dB |

- [ FREQ : START FREQ 10 MHz |

In the model 1145.5973.23 the output level of the tracking generator can
be set to 0 dBm. Check the output level also with this setting:

-[ PRESET ]

- [ MEAS: TRACKING GENERATOR ]
- [ Output Level : 0 dBm ]

-[ AMPT : REF: 10 dB ]

In the FSH6 the output level of the tracking generator is measured with
two different frequency settings :

1)
-[FREQ : START FREQ 10 MHz ]
-[FREQ: STOP FREQ 3 GHz ]

2)
-[ FREQ : START FREQ 3 GHz |
- [ FREQ : STOP FREQ 6 GHz ]

Tune the marker to the maximum level of the trace.
- [IMARKER: <tune the marker> ]

Read out the marker level.

Tune the marker to the minimum value of the trace.

Read out the marker level.



Performance Test Report

R&S FSH

Performance Test Report

Table 1-1

Performance Test Report

ROHDE & SCHWARZ

Performance Test Report

Spectrum Analyzer

Version 12 - December 2006

Model ( ):
Order number:
Serial number:
Test person:
Date:

Sign:

Characteristic

Included in

Min. value

Actual value

Max. value

Unit

Measurement
uncertainty

Frequency accuracy

Reference oscillator

Page 1.2

0.999998

1.000002

GHz

Level accuracy
at 100 MHz with
Ref Lev= 0dBm

Page 1.3

+0.5

dB

1145.5973.82

E-12



R&S FSH Performance Test Report

Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty

Frequency response Page 1.3
with RF Att = 0dB

frresp
10 MHz -1 +1 dB
100 MHz Reference dB
500 MHz -1 +1 dB
1000 MHz -1 +1 dB
1500 MHz -1 +1 dB
2000 MHz -1 +1 dB
2500 MHz -1 +1 dB
2990 MHz -1 +1 dB
R&S°FSHG6 only :
3500 MHz 1.2 +1.2 dB
4000 MHz 1.2 +1.2 dB
4500 MHz 1.2 +1.2 dB
5000 MHz 1.2 +1.2 dB
5500 MHz 1.2 +1.2 dB
5990 MHz 1.2 +1.2 dB
R&S°FSH18 only :
7000 MHz 2 +2 dB
7500 MHz 2 +2 dB
8000 MHz 2 +2 dB
8500 MHz 2 +2 dB
9000 MHz 2 +2 dB
9500 MHz 2 +2 dB
10000 MHz 2 +2 dB
10500 MHz 2 +2 dB
11000 MHz 2 +2 dB
11500 MHz 2 +2 dB
12000 MHz 2 +2 dB
12500 MHz 2 +2 dB
13000 MHz 2 +2 dB
13500 MHz 2 +2 dB
14000 MHz 2 +2 dB
14500 MHz 25 +2.5 dB
15000 MHz 2.5 +2.5 dB
15500 MHz 25 +2.5 dB
16000 MHz 25 +2.5 dB
16500 MHz 25 +2.5 dB
17000 MHz 25 +2.5 dB
17500 MHz 25 +2.5 dB
17990 MHz 25 +2.5 dB

1145.5973.82 1.13 E-12



Performance Test Report R&S FSH
Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty
Frequency response Page 1.3
with RF Att = 5dB
R&S°FSH18 only:
frresp
10 MHz -1 - +1 dB
100 MHz Reference dB
500 MHz -1 +1 dB
1000 MHz -1 +1 dB
1500 MHz -1 +1 dB
2000 MHz -1 +1 dB
2500 MHz -1 +1 dB
2990 MHz -1 +1 dB
3500 MHz -1.2 +1.2 dB
4000 MHz -1.2 +1.2 dB
4500 MHz -1.2 +1.2 dB
5000 MHz -1.2 +1.2 dB
5500 MHz -1.2 +1.2 dB
5990 MHz -1.2 +1.2 dB
7000 MHz -2 2 dB
7500 MHz -2 2 dB
8000 MHz -2 2 dB
8500 MHz -2 2 dB
9000 MHz -2 +2 dB
9500 MHz -2 +2 dB
10000 MHz -2 2 dB
10500 MHz -2 2 dB
11000 MHz -2 2 dB
11500 MHz -2 +2 dB
12000 MHz -2 +2 dB
12500 MHz -2 +2 dB
13000 MHz -2 +2 dB
13500 MHz -2 +2 dB
14000 MHz -2 +2 dB
14500 MHz -2.5 25 dB
15000 MHz -2.5 25 dB
15500 MHz -2.5 25 dB
16000 MHz -2.5 25 dB
16500 MHz -2.5 25 dB
17000 MHz -2.5 25 dB
17500 MHz -2.5 25 dB
17990 MHz -2.5 25 dB
1145.5973.82 1.14 E-12



R&S FSH Performance Test Report

Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty

Frequency response Page 1.3
with RF Att = 10dB

frresp
10 MHz -1 +1 dB
100 MHz Reference dB
500 MHz -1 +1 dB
1000 MHz -1 +1 dB
1500 MHz -1 +1 dB
2000 MHz -1 +1 dB
2500 MHz -1 +1 dB
2990 MHz -1 +1 dB
R&S°FSHG6 only :
3500 MHz 1.2 +1.2 dB
4000 MHz 1.2 +1.2 dB
4500 MHz 1.2 +1.2 dB
5000 MHz 1.2 +1.2 dB
5500 MHz 1.2 +1.2 dB
5990 MHz 1.2 +1.2 dB
R&S°FSH18 only :
7000 MHz 2 +2 dB
7500 MHz 2 +2 dB
8000 MHz 2 +2 dB
8500 MHz 2 +2 dB
9000 MHz 2 +2 dB
9500 MHz 2 +2 dB
10000 MHz 2 +2 dB
10500 MHz 2 +2 dB
11000 MHz 2 +2 dB
11500 MHz 2 +2 dB
12000 MHz 2 +2 dB
12500 MHz 2 +2 dB
13000 MHz 2 +2 dB
13500 MHz 2 +2 dB
14000 MHz 2 +2 dB
14500 MHz 25 +2.5 dB
15000 MHz 2.5 +2.5 dB
15500 MHz 25 +2.5 dB
16000 MHz 25 +2.5 dB
16500 MHz 25 +2.5 dB
17000 MHz 25 +2.5 dB
17500 MHz 25 +2.5 dB
17990 MHz 25 +2.5 dB

1145.5973.82 1.15 E-12



Performance Test Report R&S FSH
Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty
Frequency response Page 1.3
with RF Att = 15dB
R&S°FSH18 only:
frresp
10 MHz -1 - +1 dB
100 MHz Reference dB
500 MHz -1 +1 dB
1000 MHz -1 +1 dB
1500 MHz -1 +1 dB
2000 MHz -1 +1 dB
2500 MHz -1 +1 dB
2990 MHz -1 +1 dB
3500 MHz -1.2 +1.2 dB
4000 MHz -1.2 +1.2 dB
4500 MHz -1.2 +1.2 dB
5000 MHz -1.2 +1.2 dB
5500 MHz -1.2 +1.2 dB
5990 MHz -1.2 +1.2 dB
7000 MHz -2 2 dB
7500 MHz -2 2 dB
8000 MHz -2 2 dB
8500 MHz -2 2 dB
9000 MHz -2 +2 dB
9500 MHz -2 +2 dB
10000 MHz -2 2 dB
10500 MHz -2 2 dB
11000 MHz -2 2 dB
11500 MHz -2 +2 dB
12000 MHz -2 +2 dB
12500 MHz -2 +2 dB
13000 MHz -2 +2 dB
13500 MHz -2 +2 dB
14000 MHz -2 +2 dB
14500 MHz -2.5 25 dB
15000 MHz -2.5 25 dB
15500 MHz -2.5 25 dB
16000 MHz -2.5 25 dB
16500 MHz -2.5 25 dB
17000 MHz -2.5 25 dB
17500 MHz -2.5 25 dB
17990 MHz -2.5 25 dB
1145.5973.82 1.16 E-12



R&S FSH Performance Test Report

Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty

Frequency response Page 1.3
with RF Att = 20dB

frresp
10 MHz -1 +1 dB
100 MHz Reference dB
500 MHz -1 +1 dB
1000 MHz -1 +1 dB
1500 MHz -1 +1 dB
2000 MHz -1 +1 dB
2500 MHz -1 +1 dB
2990 MHz -1 +1 dB
R&S°FSHG6 only :
3500 MHz 1.2 +1.2 dB
4000 MHz 1.2 +1.2 dB
4500 MHz 1.2 +1.2 dB
5000 MHz 1.2 +1.2 dB
5500 MHz 1.2 +1.2 dB
5990 MHz 1.2 +1.2 dB
R&S°FSH18 only :
7000 MHz 2 +2 dB
7500 MHz 2 +2 dB
8000 MHz 2 +2 dB
8500 MHz 2 +2 dB
9000 MHz 2 +2 dB
9500 MHz 2 +2 dB
10000 MHz 2 +2 dB
10500 MHz 2 +2 dB
11000 MHz 2 +2 dB
11500 MHz 2 +2 dB
12000 MHz 2 +2 dB
12500 MHz 2 +2 dB
13000 MHz 2 +2 dB
13500 MHz 2 +2 dB
14000 MHz 2 +2 dB
14500 MHz 25 +2.5 dB
15000 MHz 2.5 +2.5 dB
15500 MHz 25 +2.5 dB
16000 MHz 25 +2.5 dB
16500 MHz 25 +2.5 dB
17000 MHz 25 +2.5 dB
17500 MHz 25 +2.5 dB
17990 MHz 25 +2.5 dB

1145.5973.82 1.17 E-12



Performance Test Report R&S FSH
Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty
Frequency response Page 1.3
with RF Att = 25dB
R&S°FSH18 only :
frresp
10 MHz -1 - +1 dB
100 MHz Reference dB
500 MHz -1 +1 dB
1000 MHz -1 +1 dB
1500 MHz -1 +1 dB
2000 MHz -1 +1 dB
2500 MHz -1 +1 dB
2990 MHz -1 +1 dB
3500 MHz -1.2 +1.2 dB
4000 MHz -1.2 +1.2 dB
4500 MHz -1.2 +1.2 dB
5000 MHz -1.2 +1.2 dB
5500 MHz -1.2 +1.2 dB
5990 MHz -1.2 +1.2 dB
7000 MHz -2 2 dB
7500 MHz -2 2 dB
8000 MHz -2 2 dB
8500 MHz -2 2 dB
9000 MHz -2 +2 dB
9500 MHz -2 +2 dB
10000 MHz -2 2 dB
10500 MHz -2 2 dB
11000 MHz -2 2 dB
11500 MHz -2 +2 dB
12000 MHz -2 +2 dB
12500 MHz -2 +2 dB
13000 MHz -2 +2 dB
13500 MHz -2 +2 dB
14000 MHz -2 +2 dB
14500 MHz -2.5 25 dB
15000 MHz -2.5 25 dB
15500 MHz -2.5 25 dB
16000 MHz -2.5 25 dB
16500 MHz -2.5 25 dB
17000 MHz -2.5 25 dB
17500 MHz -2.5 25 dB
17990 MHz -2.5 25 dB
1145.5973.82 1.18 E-12



R&S FSH Performance Test Report

Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty

requency response Page 1.3
with RF Att = 30dB

frresp
10 MHz -1 +1 dB
100 MHz Reference dB
500 MHz -1 +1 dB
1000 MHz -1 +1 dB
1500 MHz -1 +1 dB
2000 MHz -1 +1 dB
2500 MHz -1 +1 dB
2990 MHz -1 +1 dB
R&S°FSHG6 only :
3500 MHz 1.2 +1.2 dB
4000 MHz 1.2 +1.2 dB
4500 MHz 1.2 +1.2 dB
5000 MHz 1.2 +1.2 dB
5500 MHz 1.2 +1.2 dB
5990 MHz 1.2 +1.2 dB
R&S°FSH18 only :
7000 MHz 2 +2 dB
7500 MHz 2 +2 dB
8000 MHz 2 +2 dB
8500 MHz 2 +2 dB
9000 MHz 2 +2 dB
9500 MHz 2 +2 dB
10000 MHz 2 +2 dB
10500 MHz 2 +2 dB
11000 MHz 2 +2 dB
11500 MHz 2 +2 dB
12000 MHz 2 +2 dB
12500 MHz 2 +2 dB
13000 MHz 2 +2 dB
13500 MHz 2 +2 dB
14000 MHz 2 +2 dB
14500 MHz 25 +2.5 dB
15000 MHz 2.5 +2.5 dB
15500 MHz 25 +2.5 dB
16000 MHz 25 +2.5 dB
16500 MHz 25 +2.5 dB
17000 MHz 25 +2.5 dB
17500 MHz 25 +2.5 dB
17990 MHz 25 +2.5 dB

1145.5973.82 1.19 E-12



Performance Test Report

R&S FSH

Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty
Frequency response Page 1.3
with PreAmp = ON
(only if PreAmp is
implemented)
Ref_Lev =-15dBm
frresp
10 MHz -1 +1 dB
100 MHz Reference dB
500 MHz -1 +1 dB
1000 MHz -1 +1 dB
1500 MHz -1 +1 dB
2000 MHz -1 +1 dB
2500 MHz -1 +1 dB
2990 MHz -1 +1 dB
R&S°FSHG6 only :
3500 MHz -1.2 +1.2 dB
4000 MHz -1.2 +1.2 dB
4500 MHz -1.2 +1.2 dB
5000 MHz -1.2 +1.2 dB
5500 MHz -1.2 +1.2 dB
5990 MHz -1.2 +1.2 dB
1145.5973.82 1.20 E-12



R&S FSH Performance Test Report
Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty
Frequency response Page 1.3
with PreAmp = ON
(only if PreAmp is
implemented)
Ref_Lev =-25dBm
frresp
10 MHz -1 +1 dB
100 MHz Reference dB
500 MHz -1 +1 dB
1000 MHz -1 +1 dB
1500 MHz -1 +1 dB
2000 MHz -1 +1 dB
2500 MHz -1 +1 dB
2990 MHz -1 +1 dB
R&S°FSHG6 only :
3500 MHz -1.2 +1.2 dB
4000 MHz -1.2 +1.2 dB
4500 MHz -1.2 +1.2 dB
5000 MHz -1.2 +1.2 dB
5500 MHz -1.2 +1.2 dB
5990 MHz -1.2 +1.2 dB
Attenuator accuracy Page 1.5
RF_Att/ Ref Lev:
0dB/-10 dBm -0.5 +0.5 dB
10 dB/0dBm - Reference - -
20dB /10 dBm -0.5 +0.5 dB
30 dB /20 dBm -0.5 +0.5 dB
PreAmp = ON
(only if PreAmp is
implemented)
0dB/-15dBm -0.5 +0.5 dB
IF gain Page 1.5
Switching accuracy
Reference level
-10 dBm - Reference - -
-15dBm -0.5 +0.5 dB
-20 dBm -0.5 +0.5 dB
-25dBm -0.5 +0.5 dB
1145.5973.82 1.21 E-12




Performance Test Report R&S FSH
Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty
Displayed average Page 1.7
Noise floor
R&S°FSH3 and FSH6
froise:
9.9 MHz - -105 dBm
101 MHz - -105 dBm
501 MHz - -105 dBm
1001 MHz - -105 dBm
1501 MHz - -105 dBm
2001 MHz - -105 dBm
2501 MHz - -105 dBm
2999 MHz - -105 dBm
R&S°FSH6 only :
3501 MHz - -103 dBm
4001 MHz - -103 dBm
4501 MHz - -103 dBm
4999 MHz - -103 dBm
5501 MHz - -96 dBm
5999 MHz - -96 dBm
1145.5973.82 1.22 E-12



R&S FSH Performance Test Report

Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty
Displayed average Page 1.7
Noise floor
R&S°FSH18
froise:
9.9 MHz - _ -90 dBm
101 MHz - —_ -110 dBm
501 MHz - - -110 dBm
1001 MHz - I -110 dBm
1501 MHz - I -110 dBm
2001 MHz - I -110 dBm
2501 MHz - I -110 dBm
3001 MHz - I -110 dBm
3501 MHz - I -110 dBm
4001 MHz - I -110 dBm
4501 MHz - I -110 dBm
5001 MHz - I -110 dBm
5501 MHz - I -110 dBm
6001 MHz - I -108 dBm
6501 MHz - I -108 dBm
7001 MHz - I -108 dBm
7501 MHz - I -108 dBm
8001 MHz - I -108 dBm
8501 MHz - I -105 dBm
9001 MHz - I -105 dBm
9501 MHz - I -105 dBm
10001 MHz - I -105 dBm
10501 MHz - I -105 dBm
11001 MHz - I -105 dBm
11501 MHz - I -105 dBm
12001 MHz - I -105 dBm
12501 MHz - I -100 dBm
13001 MHz - I -100 dBm
13501 MHz - I -100 dBm
14001 MHz - I -100 dBm
14501 MHz - I -100 dBm
15001 MHz - I -100 dBm
15501 MHz - I -100 dBm
15999 MHz - I -100 dBm
16501 MHz - - -90 dBm
17001 MHz - - -90 dBm
17501 MHz - - -90 dBm
17990 MHz - - -90 dBm

1145.5973.82 1.23 E-12



Performance Test Report R&S FSH

Characteristic Included in Min. value Actual value Max. value Unit Measurement

uncertainty

Displayed average Page 1.7

Noise floor with

PreAmp = ON

(only if PreAmp is

implemented)

froise:

9.9 MHz - -120 dBm

101 MHz - -120 dBm

501 MHz - -120 dBm

1001 MHz - -120 dBm

1501 MHz - -120 dBm

2001 MHz - -120 dBm

2499 MHz - -120 dBm

2999 MHz - -115 dBm

R&S°FSH6 only :

3501 MHz - -115 dBm

4001 MHz - -115 dBm

4501 MHz - -115 dBm

4999 MHz - -115 dBm

5501 MHz - -105 dBm

5999 MHz - -105 dBm

FSH3 & FSHe: Page 1.8

Phase noise

at 500 MHz

Offset frequency:

30 kHz - -85 dBc (1Hz)

100 kHz - -100 dBc (1Hz)

1 MHz - -120 dBc (1Hz)

FSH18: Page 1.8

Phase noise

at 500 MHz

Offset frequency:

30 kHz - -85 dBc (1Hz)

100 kHz - -90 dBc (1Hz)

1 MHz - -98 dBc (1Hz)
1145.5973.82 1.24 E-12



R&S FSH Performance Test Report

Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty

Display linearity Page 1.9

0to-30dB

Reference level:

0dBm

Sig_Lev:

0dBm - Reference - -

-5 dBm -0.5 +0.5 dB

-10 dBm -0.5 +0.5 dB

-15dBm -0.5 +0.5 dB

-20 dBm -0.5 +0.5 dB

-25dBm -0.5 +0.5 dB

-30dBm -0.5 +0.5 dB

Display linearity Page 1.9

-30 to -50 dB

Reference level:

20 dBm

Sig_Lev:

-10 dBm - Reference - -

-15dBm -0.5 +0.5 dB

-20 dBm -0.5 +0.5 dB

-25dBm -0.5 +0.5 dB

-30dBm -0.5 +0.5 dB

1145.5973.82 1.25 E-12



Performance Test Report Tracking Generator R&S FSH

Performance Test Report Tracking Generator

(model 1145.5850.13, 1145.5850.23 or 1145.5850.26 only)

Table 1-2  Performance Test Report

ROHDE & SCHWARZ Performance Test Report Option -B9 Version 12 - December 2006

Serial number:

Test person:

Date:

Sign:

Characteristic Included in Min. value Actual value Max. value Unit Measurement
uncertainty

R&S°FSH3: Page 1.11

Level accuracy

output level: -20 dBm

Maximum value -3 +5 dB
Minimum value -7 -1 dB
R&S°FSH3: Page 1.11

Level accuracy
output level: 0 dBm
(model 1145.5850.23

only)

Maximum value -3 +5 dB
Minimum value -7 -1 dB
R&S°FSH6: Page 1.11

Level accuracy

10 MHz to: 3 GHz
Maximum value -2 +6 dB

Minimum value -5 +4 dB

3 GHz to 6 GHz
Maximum value 2 11 dB

Minimum value -1 6 dB
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R&S FSH Quick Verification

2 Adjustment

This chapter describes the adjustment of the software-controlled module data following the replacement
of modules.

The R&S FSH permits the following manual adjustments:

« Adjustment of the 10-MHz reference oscillator that determines the frequency accuracy of the
R&S FSH.
< Adjustment of the level accuracy of the R&S FSH for different attenuator settings.

Adjustment enables you to maintain and restore the data integrity of the instrument.

Manual adjustments must be performed at an ambient temperature between +20°C and +30°C after the
instrument has warmed up.

After the adjustments have been performed, the R&S FSH offers full data integrity. This can be verified
by performing the Performance Test as described in Chapter 1.

Verifying the functionality of the R&S FSH is recommended before you start performing adjustments or
the performance test. The verification procedure is described in the following section, "Quick
Verification”.

Quick Verification

The quick verification procedure verifies hardware functionality before full testing can start. Testing of
the following is recommended:

* On/off functionality
¢ Connections of the power adapter and the AF output
« Display

* Level and noise

1145.5973.82 2.1 E-11



Measurement Equipment and Accessories for Quick Verification R&S FSH

Measurement Equipment and Accessories for Quick
Verification

The quick verification procedure requires a very limited amount of equipment.

Item | Type of Specifications recommended Equipment R&S order Use
equipment recommended | no.
1 Signal generator | Frequency: 10 MHz to 3 GHz | R&S SML Level

N-cable

Attenuation: <0.2dBto 3 GHz

Tracking generator output
level

Verifying on/off functionality

Test equipment

R&S FSH settings

Measurement

None

Switch instrument ON.

» Verify that the instrument switches ON.

Verifying power and AF connections

Test equipment

Accessories

R&S FSH settings

Reference measurement

R&S FSH settings

Reference measurement

1145.5973.82

None

AC power adapter

Headphone

Switch instrument ON.
Connect the AC power supply.

Connect the headphone.
- [ Marker : MARKER DEMOD : AM ]

2.2

> Verify in the display that the battery symbol changes to a power plug.

» Verify that a noise signal is heard on the headphone.



R&S FSH Measurement Equipment and Accessories for Quick Verification

Verifying the display

Test equipment
R&S FSH settings

Reference measurement

None
Switch instrument ON.

» Check the display for disturbance.

Verifying the level and noise

Test principle

Test equipment

Test setup

Signal generator settings

R&S FSH settings

Verification

Check 30 dB attenuation
Change signal generator setting
Change R&S FSH setting
Verification

Check 10 dB attenuation
Change signal generator setting
Change R&S FSH setting
Verification

Check 0 dB attenuation
Change signal generator setting
Change R&S FSH setting
Verification

1145.5973.82

The RF attenuator of the R&S FSH can be switched from 0 to 30 dB by
changing the reference level in the instrument.

- Signal generator (refer to section "Measurement Equipment and
Accessories for Quick Verification", item 1).
Frequency 100 MHz
Maximum level >6 dBm

» Connect the RF output of the signal generator to the input of the
R&S FSH.

- Frequency 100 MHz
- Level -20dBm
-[ PRESET ]

-[ FREQ : 100 MHz ]
-[ SPAN : 10 kHz ]

-[ BW : RES BW MANUAL : 1 kHz |

-[ BW : VIDEO BW MANUAL : 100 Hz |
- [ TRACE : DETECTOR : RMS |

-[ AMPT: 0 dBm |

> Read the level and verify that it shows -20 dBm +/- 2 dB.
» Verify that the noise level in the display is < - 60 dBm.

- Level -30 dBm
-[ AMPT : -10 dBm]
» Read the level and verify that it shows -30 dBm +/- 2 dB.

- Level -10 dBm
-[AMPT : 10 dBm ]
» Read the level and verify that it shows -10 dBm +/- 2 dB.

- Level 0 dBm
-[ AMPT : 20 dBm ]
» Read the level and verify that it shows 0 dBm +/- 2 dB.
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Measurement Equipment and Accessories for Quick Verification R&S FSH

Verify the tracking generator output level

Test principle The generator output must be connected to the RF input and verified.
Test equipment None

Test setup » Connect the generator output of the R&S FSH to the RF input.
R&S FSH settings -[ PRESET ]

- [ MEAS : TRACKING GEN 1]

Verification » Verify that the level of the sweep shows 0 dB +5 /-7 dB.
» Following internal calibration, verify that the level shows 0 +/-1 dB.

Adjustment functions

Caution:

Only qualified personnel should carry out the re-alignment since any change
substantially influences the measurement accuracy of the instrument. For this
reason, the calibration program is available only on the R&S Service Board.

1145.5973.82 24 E-11



R&S FSH Adjustment

Adjustment

This section describes the measurement equipment and accessories required for the manual
adjustment of the R&S FSH, the appropriate preparations of the equipment, and the individual
adjustments.

An adjustment program provides the instructions for the input settings.

Adjustment Instructions

e The adjustment of the analyzer must be performed after a warm-up time of at least 30 minutes. Only
by adhering to this requirement can compliance with the guaranteed data be ensured.

* Inputs for setting the R&S FSH during adjustment will be programmed automatically.

1145.5973.82 25 E-11



Measurement Equipment and Accessories

R&S FSH

Measurement Equipment and Accessories

RSS <0.8%
Meter noise < 20 pW

Item | Type of Specifications recommended Equipment R&S order Use
equipment recommended | no.
1 Signal generator | Frequency: 10 MHz to 3 GHz | R&S SML Frequency accuracy of
Uncertainty of frequency: 0.1 ppm reference oscillator
Phase noise at 500 MHz:
<-100 dBc (1Hz) @ 10 kHz
<-110 dBc (1Hz) @ 100 kHz
<-130dBc (1Hz) @ 1 MHz
2 6-dB divider Frequency response
(power splitter)
3 Power meter R&S NRVD 0857.8008.02 [ Frequency response
4 Power sensor 1 MHz to 3 GHz R&S NRV-Z4 0828.3618.02 | Frequency response

Adjusting the reference frequency accuracy

Test equipment

Test setup

Generator settings

R&S FSH settings

Adjustment

1145.5973.82

Signal generator (refer to section "Measurement Equipment and
Accessories", item 2)

» Connect the generator to the RF input.

- Frequency
- Level

- [ PRESET]
-[FREQ:1 GHz]

-[ SPAN : 100 kHz |

1 GHz
-30 dBm

- [ BW: MANUAL RES BW : 10 kHz ]

- [ MARKER : MARKER MODE : FREQ COUNT ]

The program will adjust the reference oscillator to 10 MHz £ 1 ppm.
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R&S FSH

Measurement Equipment and Accessories

Adjusting the level accuracy

Test equipment

- Signal generator (refer to section "Measurement Equipment and

Accessories ", item 1)

- Power meter (refer to section "Measurement Equipment and

Accessories ", item 3)

- Power sensor (refer to section "Measurement Equipment and

Accessories ", item 4)

- 6-dB power splitter (refer to section "Measurement Equipment and

Accessories ", item 2)

Determining the level accuracy at 100 MHz

Test setup

Signal generator settings

R&S FSH settings

Adjustment

Save calibration data

1145.5973.82

>

>
>

Connect the power sensor (item 4) to the power meter and execute
function "ZERO” when there is no signal applied to the power
SEensor.

Connect the RF output of the signal generator to the input of the
divider.

Connect output 1 of the divider to the power sensor / power meter.
Connect output 2 of the divider to the RF input of the R&S FSH.

- Frequency 100 MHz
- Level 6 dBm

>

Determine the output power of the signal generator with the power
meter. Adjust the output power of the generator until the power
meter shows the expected level “Ampt”. This level is displayed on
the PC display during adjustment.

Performed automatically via the adjustment program.
The program will guide you through the required adjustments for

different levels.

If the measured values are within the programmed limits, the new
constants will be automatically stored in the R&S FSH and will be
used for future measurements.
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Frequency Response Correction R&S FSH

Frequency Response Correction

Frequency response correction is part of the RF/IF module and is delivered with the module in an
EEPROM. Any change requires the use of a special test program and test setup. If necessary, the
module must be sent to R&S Service.

1145.5973.82 2.8 E-11



R&S FSH

Instrument Design and Functional Description

3 Repair

This chapter describes the design of the R&S FSH, simple measures for repair and troubleshooting,
and, in particular, the replacement of modules.

Firmware updates and the installation of the DTF option are described in Chapter 4.

Instrument Design and Functional Description

The following figure shows a block diagram of the R&S FSH.

FSH6 only
IF 1b IF 2b
s st Mixer Fiter | | ]
X2
51-6.6GHz 32GHz
IF 1a IF 2a IF3 To
Protection \ \ Mainboard
100 er Attenuator LA‘ —— LA‘ LA‘ ﬂ @ <] D fr———
6GHz LeiEies 02 /IMXer Filter o Mixer Fiter | e125 Mixer Filter 5125 H/ ADC | 12| Buffer 12
iz iz iz
Noise
32GHz 800 MHz J\
o V TG oUT
Synthesizer Reference
ﬂt 7 10
GHz 14 MHz
TCXO / REF
Oscillator 1 Oscillator 2 Oscillator
(Lo 1) (LO2) (TG)
EEPROM
Audio and TRIGGER I
Powe
> <—>O Sensor
12 = Address, DATA and Control Bus
I I , Inter- Trigg
DATA Detect: Risc L
Program Data Controller Board
Memory Memory Power and Audio
Battery / out
Management — /
| / Power
Optical ! Aﬁaﬂp&er
Interface } Battery
Mainboard L +
[E— - / Temp
Sense
Q Lo
Optical Key pad
Adapter Module
Fig. 3-1 Block Diagram R&S FSH3/FSH6



Instrument Design and Functional Description R&S FSH

. | ToMainBoard

MainBoard
r Interconnection
e e =, Board
5

Fig. 3-2 Block Diagram R&S FSH18
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R&S FSH Instrument Design and Functional Description

Description of the block diagram

The R&S FSH3 and 6 are triple-conversion super-heterodyne receivers for the frequency range 100 kHz
to 3 GHz/ 6 GHz. After signals are received, they are processed by the RF/IF board and the mainboard.
The R&S FSH18 is also a super-heterodyne receiver but uses four instead of three mixing stages.

The RF/IF board contains the functions as described below.

Attenuator

The RF signal passes from the input connector RF INPUT to the programmable input attenuator, which
can be switched from 0 dB to 30 dB in increments of 10 dB (5dB in R&S°FSH18). The circuitry is
protected from overvoltage.

RF to IF conversion

The RF/IF board converts the received frequencies to an IF of 31.25 MHz (17 MHz in the FSH18), which
is digitized with 25 MHz before it is sent to the mainboard for digital processing. The RF/IF board also
includes the required local oscillators and associated frequency processing circuits. The unit is housed
in silver-plated aluminum packaging.

The input signal passes via the input attenuator and the lowpass filter to the first mixer. The lowpass
filter provides suppression of the image frequency (image = LO+ IF) to keep the conversion
unambiguous. In the 1st mixer the input signal is up-converted to an IF of 4031.25 MHz (app 24 GHz in
the FSH18) by means of the first LO (4031.25 MHz to 7031.25 MHz for FSH3, 24 to 42 GHz in FSH18).
The mixer is followed by a low noise IF amplifier, which compensates for the loss due to mixing. The
signal then passes a filter with a 3-dB bandwidth of approximately 400 MHz for filtering the first IF. The
local oscillator frequency required for this conversion is also generated on the board. This signal is
generated by three VCOs synchronized to 100 MHz, which in turn is synchronized to a Temperature
Compensated 10-MHz Xtal Oscillator (TCXO). This TCXO is electrically calibrated.

The signal from the 1st IF filter is converted to the 2nd IF of 831.25 MHz. The signal is routed to an
831.25 MHz filter with a 3-dB bandwidth of 20 MHz for further signal processing. The filter is followed by
the 3rd mixer, which converts to 31.25 MHz and utilizes an IF filter that has a -3-dB bandwidth of
approximately 2 MHz.

The frequency range above 3°GHz in the R&S FSH6 is converted via two additional mixers to a first IF
of 7231.25°MHz and to the same 2™ IF as in the FSH3 of 831.25 MHz. As LO signals the oscillator
signals of the FSH3 are doubled.
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Instrument Design and Functional Description R&S FSH
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Fig. 3-3 Block Diagram R&S°FSH3/6: RF to IF Conversion and Synthesizer
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R&S FSH Instrument Design and Functional Description

Tracking generator (Model 1145.5850.13/23/26 only)

The LO frequency of the 1st mixer is routed via isolation amplifiers to the TG mixer. The other input of
the mixer is a fixed frequency of 4031.25 MHz generated with a VCO locked to the TCXO frequency.

The resulting IF signal is routed to the generator output connector.

RF/IF control

The microcontroller available on the mainboard controls the RF/IF setting by programming registers via
an internal serial bus.

For calibration purposes the level correction values are stored in an EEPROM. This EEPROM also
contains module-specific information.

The temperature of the module is continuously measured, and the measured levels will be compensated
for drift if the temperature change is too great.

Mainboard

The mainboard is a combination of the power supply and the functions controlled by a dedicated RISC
controller (ARM 720).

Power and battery management

The ON/OFF key is de-bounced with the real-time clock in the controller. The ON/OFF function is
completely software controlled. This implies that the controller must be operational in order for the the
instrument to be switched ON. The pP-clock (50 MHz) is derived from the RF/IF board, thus requiring
that this board be present. This frequency will always be present if the power adapter is connected or
the instrument is in the ON state.

If the instrument is in the OFF state and the power supply is connected, the puP will control the charging
function of the battery depending on the battery condition. The maximum charging current is 1000 mA,
which drops to a trickle charge of about 100 mA if the battery is fully loaded. To prevent damage to the
battery, the charging stops if the battery temperature reaches < 0°C or > 45°C. In the OFF state, the
charging current is approximately 90 mA.

This power supply and battery management arrangement uses a dedicated IC. The instrument can be
switched ON only if the battery is in operating condition. Thus, if the battery is completely empty, the
instrument cannot be switched ON until the charging current has re-loaded the battery, which takes
several minutes.
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Instrument Design and Functional Description R&S FSH

Processing of measured data detectors

The measured data is processed in two dedicated ICs to reduce the sample rate of the input signal to a
value that can be handled by the hardware. The DDC converts the digital IF signal to I/Q base band and
filters the base band signals using low pass filters with programmable bandwidth. In addtiotion it delivers
the AM or FM demodulated audio signal. The DCON Asic detects the envelope of the filtered and
combined base band signal and calculates its logarithm. It contains also the video filter and the different
detectors. In addition it is resposible for the sweep control of the FSH.

Measurement Control
data RAM

DCON

12

DDC b TRIGGER
Filters

Counter

| Address, DATA and control bus

Fig. 3-4 Measured Data Processing

Resolution bandwidths (RBW)

The resolution bandwidths are implemented in the R&S FSH through digital processing in the DDC
ASIC (Digital Down Converter). The RBW can be selected from within the range 1 kHz to 1 MHz in 1-, 3-
or 10-unit increments. The DDC first mixes its input IF to the baseband using an NCO (Numeric
Controlled Oscillator) and then filters the resulting 1Q signals via a combination of HDF (High Decimation
Filter) and an FIR (Finite Impulse Response) stages. At the end of the DDC processing chain, the 1Q
signal is split into magnitude and phase.

For AF demodulation the amplitude information is used. In the case of FM the phase information is used
and fed to the headphone connector. In the analyzer mode the signal at the position of the marker can
be demodulated. In this case the R&S FSH stops the sweep for a selectable period of time and
demodulates the input signal. The volume can be adjusted.

For a standard log display of the analyzed spectrum, the magnitude data is converted from linear to
logarithmic in the DCON ASIC (Digital CONtroller).

Video bandwidths (VBW)

The video filters can be adjusted between 10 Hz and 3 MHz in increments of 1/3/10. They are designed
as digital lowpass filters for the video signals in the DCON ASIC. Software can couple the VBW to the
RBW, or the VBW can be set independently.
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R&S FSH Instrument Design and Functional Description

Detectors

The R&S FSH uses a detector for the positive peak and the negative peak value. In the “sample” mode
the measured value is routed directly to the display. In the RMS* mode the detector determines the rms
value of the input signal for one specific point in the display during the measured time.

Keypad control

Keypad control is a dedicated function of the controller. For the implementation of the rotary knob, an
encoder is used that is detected with a dedicated CPLD (Complex Programmable Logic Device). This
“One Time Programmable” CPLD is programmed during production.

Serial optical interface

The interface to an external PC has been implemented with optical technology to avoid electrical loops.
The protocol is RS-232-based and is implemented in the instrument by the UART of the controller. It
requires a special optical RS-232 cable for communication (R&S FSH-Z34, delivered with the
instrument). The maximum baud rate is 115200.

Power sensor

The power sensor uses the display of the R&S FSH. Communication is achieved with a separate UART
from the controller.

Color LCD module

The Y4 VGA passive matrix display is backlighted by an FCC backlight, whose light output can be
adjusted to an optimum between visibility and battery use.
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Module Replacement

R&S FSH

Module Replacement

This section describes the service concept and contains the spare parts list and the basic documents for

the R&S FSH instrument.

Note: The numbers indicated in brackets refer to items in the mechanical exploded drawings.

Note: The words “left” and ‘“right” in the manual always refer to the front view of the instrument.

Caution!

Wrist strap with cord

Building ground

Ground connection
of operational site

e Heel strap

! ®

Floor mat

1145.5973.82

Please pay close attention to the safety instructions in
the front section of this manual.

Disconnect the power connector from the instrument
before opening the case.

Safeguard the replacement site against electrostatic
discharge to prevent damage to electronic components
of the modules.

The following two methods of ESD protection can be
used together or separately:

- Wrist strap with cord to ground connection

- Conductive floor mat and heel strap combination

3.8 E-12



R&S FSH Module Replacement
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Fig. 3-5 Exploded View
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Module Replacement

R&S FSH

Overview of the modules

Table 3-1 List of spare parts and order numbers
Reference | Part R&S Order Number
1 Battery Pack for R&S FSH 1145.5796.02
(R&S FSH-Z32)
2 Housing R&S FSH without top holster 1157.3258.00
2.4 Top holster for FSH without tracking 1157.3487.00
generator
Top holster for FSH with tracking generator | 1157.3493.00
Top holster for FSH18 1300.7685.00
3 Front unit for R&S FSH3 1157.3241.00
Front unit for R&S FSH6 1300.7591.00
4 LCD module 1157.3229.00
LCD plane for FSH3 1300.7704.00
LCD plane for FSH6 1300.7710.00,
LCD plane for FSH18 1300.7691.00
5 RF/IF module for R&S FSH3 without tracking | 1157.3606.00
generator
RF/IF Module for R&S FSH3 with tracking 1157.3612.00
generator
RF/IF Module for R&S FSH6 without tracking | 1300.7604.00
generator
RF/IF Module for R&S FSH6 with tracking 1300.7610.00
generator
RF/IF Module for R&S FSH3 modell 23 with | 1304.5512.00
tracking generator (3G)
RF/IF module for R&S FSH18 1300.7656.00
6 Mainboard for R&S FSH, models 03/13/06/26 | 1157.3570.00
Mainboard for R&S FSH model 23 (3G) 1304.5506.00
Mainboard for R&S FSH18 1300.7679.00
7 N connector for FSH3/FSH6 1157.3235.00
N connector for FSH18 1300.7662.00
8 Interconnection board 1157.3587.00
9 Input unit (power and audio connectors, 1157.3270.00
including wire tree)
10 Set of cables for R&S FSH 1157.3329.00
21 AC mains adapter for R&S FSH 1157.3293.00
(EU Version)
22 AC mains adapter for R&S FSH (UK Version) | 1157.3306.00
23 AC mains adapter for R&S FSH (US Version) | 1157.3312.00
AC mains adapter for R&S FSH (AUS 1157.3370.00

Version)

See exploded drawing on the previous page.

1145.5973.82
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R&S FSH Module Replacement

Opening the instrument

(See exploded drawing for related numbers.)

>
>
>
>
>
>
>

Disconnect the power plug.

Switch the instrument to OFF.

Loosen the six (S1) screws and remove the top cover (2.4) and bottom cover (2.1).
Disconnect the connector (X2).

Loosen the three (S2) screws and remove the grip cover (2.3).

Loosen the two (S3) screws and remove the rear case (2.2).

Loosen the nine (S4) screws and remove the mainboard shielding.

Closing the instrument

»

Mount the mainboard shielding and fasten the nine (S4) screws.

Note that the shielding of wire-tree (W1) is reconnected again.

>
>
>
>
>
>

Mount the rear case (2.2) and fasten the two (S3) screws.
Mount the grip cover and fasten the three (S2) screws.
Connect the connector (X2).

Mount the top cover (2.4) and bottom cover (2.1).

Fasten the six (S1) screws .

Perform the quick verification test.

Refer to Chapter 2 “Adjustment”.

Caution! Note that the connecting cables are still connected.

» Note: When detaching the connectors, proceed with caution.

Fig. 3-6 Opening the instrument
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Module Replacement R&S FSH

Replacing the battery

Open the instrument.
Disconnect connector (X1).

Replace the battery.

vV V V V

Caution:
In order to avoid shortening the battery contacts, a plastic screwdriver or a screwdriver with a plastic
cover over its metal top must be used when pushing the battery connector (X1) in place.

Connect (X1).
Close the instrument.

Charge the battery.

vV V V V

Perform the quick verification test.

Refer to Chapter 2 “Adjustment”.

» Note: It is recommended that battery charging be performed with the instrument switched OFF and
the AC power connected to the mains. The charging time for a full battery is about 4 hours.

X1

Fig. 3-7 Replacing the battery
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R&S FSH Module Replacement

Replacing the housing

Housing parts:

2.1: Bottom cover
2.2: Rear case
2.3: Grip cover
2.4: Top cover

Notes: When replacing the rear case, the existing type plate must be placed on the new rear
case, or the old series number must be written on the new type plate.

When the grip cover is replaced, the ‘“input unit power/audio connections” have to be
placed in the new grip cover. See also Replacing the power/audio connections.

Open the instrument.

Replace the specific housing part.

Close the instrument.

vV V V V

Perform the quick verification test.

Refer to Chapter 2 “Adjustment”.

Fig. 3-8 Replacing the housing
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Module Replacement R&S FSH

Replacing the front unit for R&S FSH

>
>
>

YV V V V V V¥V

Open the instrument.
Remove the battery .

Remove the Main Unit:
» Disconnect the connectors (X3), (X4), and (X5).
» Remove the main unit by unscrewing the two (S5) screws.

Remove the LCD colour module:
» Losen the four (S6) screws.
» Remove the LCD colour module.

Use the new front unit to assemble the instrument again.

Before mounting the unit, make sure that no dust is present between the front unit and
the LCD colour module.

Mount the LCD colour module with the four (S6) screws.
Mount the Main Unit with the two (S5) screws.

Connect the connectors (X3), (X4), and (X5).

Mount the battery.

Close the instrument.

Perform the quick verification test.

Refer to Chapter 2 “Adjustment”.

Main Unit

Color LCD
Module

Fig. 3-9 Replace Front Unit
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R&S FSH Module Replacement

Replacing the Color LCD Module

» Open the instrument.
» Remove the battery
» Remove the Main Unit:

» Disconnect the connectors (X3), (X4), and (X5).

» Remove the main unit by unscrewing the two (S5) screws.
» Remove the LCD colour module:

» Disconnect the connector (X6).

» Losen the four (S6) screws.

» Remove the LCD colour module.
» Use the new module to assemble the instrument again.

Before mounting the unit, make sure that no dust is present between the front unit and
the colour module.

» Mount the LCD colour module with the four (S6) screws.
» Mount the Main Unit with the two (S5) screws.
» Connect the connectors (X3), (X4), and (X5).
» Mount the battery.
» Close the instrument.
» Perform the quick verification test.

Refer to Chapter 2 “Adjustment”.

ﬁ S6 ﬁ s6
/ﬁ LCD Retaining Plate

Fig. 3-10 Replacing the Color LCD Module
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Module Replacement R&S FSH

Replacing the RF/IF module

Open the instrument.
Disconnect the flat cable (X8) and remove the tape.
Disconnect the connectors (X7) and (X9).

Remove the RF/IF module by unscrewing (S7).

YV V V V V

Remove the binder and BNC connector block:
» Loosen the four (S8) screws.
» Remove the connector block.

» Mount the new RF/IF module.

» Mount the binder and BNC connector block with the four (S8) screws.
» Connect connectors (X7) and (X9).

» Mount the flat cable (X8), including the ferrite.

» Fasten the flat calbe with the tape.

» Close the instrument.

>

Perform the manual adjustment.

Refer to Chapter 2 “Adjustment”.

Binder and BNC
Connector Block

\/—T=7
o
o
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Fig. 3-11 Replacing the RF/IF Module
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R&S FSH Module Replacement

Replacing the mainboard

The mainboard contains information about the instrument like the serial number. Special tools are
necessary to update this information after replacement of the mainboard. Therefore the exchange of the
mainboard is possible in a R&S Service Center, only.

» Open the instrument.

» Remove the battery.

» Loosen the two (S5) screws.

» Disconnect the connectors (X3), (X4), (X5), (X7), (X8) and (X9).
» Loosen the three screws (S11) and the remove the board.

Note that the two lower screws are isolated.

Remove the distance screw (S12)

Mount the new board and fasten (S11) and (S12).

Connect connectors (X3), (X4), (X5), (X7), (X8) and (X9).
Mount the Battery.

Close the instrument.

YV V V V V V¥V

Perform the manual adjustment.

Refer to Chapter 2 “Adjustment”.

Fig. 3-12  Replacing the Main Board
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Module Replacement R&S FSH

Replacing the N connector

VV V V V V

VYV VYV VYV VY VYV VY VY

Open the instrument.

Remove the battery.

Remove the RF/IF module by unscrewing (S7).
Disconnect the flat cable (X8).

Disconnect the connectors (X7) and (X9).

Remove the binder and BNC connector block:
» Loosen the four (S8) screws.
» Remove the connector block.

Loosen the two screws (S9) from front RF housing for each N connector.
Loosen the 9 screws (S10) from the RF housing.

Remove the front RF housing.

Clean the center contact of solder left from the N connector to be replaced.
Loosen the other two screws (S9) from the appropriate N connector.
Mount the new connector by first screwing it into the rear RF housing.
Solder the center connection.

Mount the front RF housing (S10).

Fasten the two screws (S9) to the front RF housing for each the N connector.
Mount the binder and BNC connector block with the (S8) screws.

Mount the flat cable (X8), including the ferrite.

Connect the connectors (X7) and (X9).

Mount the RF/IF module (S7).

Mount the Battery and close the instrument.

Perform the manual adjustment.

Refer to Chapter 2 “Adjustment”.

Rear RF Housing

Front RF Housing

Binder and BNC
Connector Block

S10

Fig. 3-13  Replacing the N-Connector
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R&S FSH Module Replacement

Replacing the binder and BNC connector block
(See exploded view for references).

» Open the instrument.

» Disconnect the flat cable (X10).
» Disconnect the connector (X7).
>

Remove the binder and BNC connector block:
» Loosen the four (S8) screws.
» Remove the connector block.

Mount the binder and BNC connector block with the four (S8) screws.
Connect the connectors (X7).
Mount the flat cable (X10).

Close the instrument.

vV V V VYV V

Perform the quick verification test.

Refer to Chapter 2 “Adjustment”.

Fig. 3-14  Replacing the Binder and BNC connector block
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Module Replacement R&S FSH

Replacing the power/audio connections

Remove the top cover.

Disconnect the connector (X2)

Remove the connection wire tree from the grip cover.
Mount the wire tree again.

Mount the top cover.

vV V V V V V

Perform the quick verification test.

Refer to Chapter 2 “Adjustment”.

Fig. 3-15  Replacing the Power/ Audio Connections
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R&S FSH Module Replacement

Replacing a cable from the cable set

Note: The cable set is needed in the event that a cable is damaged during the replacement of
one of the modules.

Cables from the set:

» 10.1: 50-p
10.2: Flat flexible cable, 8 connections
10.3: Flat cable 22-p

For replacement instructions, refer to the individual modules.

=

Fig. 3-16  Cable set
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Troubleshooting R&S FSH

Troubleshooting

Malfunctions can have simple causes but can also be due to faulty components or modules.

These troubleshooting instructions can be used to locate causes of error down to the board level and to
return the instrument to operability by replacing boards.

We recommend that the instrument be shipped to our experts at the service centers (refer to address
list) for module replacement and further error correction.

Warning! Do not plug or unplug boards without first disconnecting the battery and
the AC Power Supply!

Note:  When problems occur, first check whether any connections (cables, plug-in connections of
boards, etc) are damaged or incorrectly connected.
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R&S FSH Troubleshooting

Overview of errors, causes, and possible corrective actions

This section lists various errors, the probable module causing the problem, and the suggested corrective
action.

Troubleshooting problems in switching on the instrument

e Error: R&S FSH cannot be switched on.

Note: When the instrument is switched on, a beep is issued to indicate that the instrument has
started.

Troubleshooting procedure Possible cause of error and further steps

Verify that the AC power is present. Connect the adapter to the mains and wait several
minutes until the charger has recharged the battery.

Press the On button for > 5 s. This will force the instrument to perform a software reset
and a reset of the internal RAM. The instrument firm-
U ware will restart and all data will be reset.

Open the instrument and check the battery. Voltage > 7.2 V.
U

Check the connectors from the AC power | Power connector broken.
supply: X2 and X7 (refer to section “Repair”).

Replace the power and audio connections.

Replace  the mainboard (refer to “Replacing the
module’).

e Error: Display remains dark although the beep indicated that the software was started.
Troubleshooting procedure Possible cause of error and further steps

Open the instrument and check X4 (backlight | Backlight connection open or backlight converter
connector). broken.

Connect again, or replace the mainboard or LCD colour
module.
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Troubleshooting R&S FSH

e Error: Display has erroneous colours and characters.

Troubleshooting procedure Possible cause of error and further steps
Open the instrument and check X5 and X6 | Data connection broken, or circuitry on the mainboard
(LCD data). defective.
Connect again, or replace the mainboard or LCD colour
module

e Error: Frequency response not compliant with specification.

This response can only be corrected at the service center. Replace the RF/IF module.

e Error: Level display very noisy.

Troubleshooting procedure Possible cause of error and further steps
Check the N connector. The N connector is soiled.
U

Clean or replace the N connector.

Replace the RF/IF module.

e Error: Several keys on the keypad do not respond.

Troubleshooting procedure Possible cause of error and further steps
Check X3. The connection is not operational or the keypad is
broken.

Correct the connection, or replace the front unit.

e Error: Power sensor does not respond properly.
Troubleshooting procedure Possible cause of error and further steps

Check X8 and X10. The connection is not operating correctly, the binder
connector is broken, the mainboard is broken, or the
cables are broken.

Correct the connection.
Replace the binder and BNC connector block.

Replace the mainboard.
Replace any broken cable in the cable set.
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R&S FSH Installing New R&S FSH Software

4 Software Updates / Installing Options

This chapter provides information on software updates and how to install options on the R&S FSH.
Additional manuals supplied along with software/firmware updates or with options obtained later can be
recorded here.

Installing New R&S FSH Software

A new firmware version can be installed via the R&S website. You can download the newest software
version, and the new software can be loaded onto the R&S FSH by using the setup program.

The instructions are included in the program.

Installing the Options

The following options are available with the R&S FSH:

Distance to Fault Measurement for R&S FSH R&S FSH-B1 1145.5750.02
Remote Control via RS-232-C R&S FSH-K1 1145.3458.02
Vector Transmission and Reflection Measurements R&S FSH-K2 1145.3387.02

1145.5973.82 41 E-11



R&S FSH Shipping of Instrument and Ordering of Spare Parts

5 Documents

This chapter provides information on how to order spare parts, and it also contains the spare parts list.

Shipping of Instrument and Ordering of Spare Parts

Please contact your Rohde & Schwarz support center or our spare parts express service if you need to
request service, repair your equipment, or order spare parts and modules.

The list of Rohde & Schwarz representatives and the address of our spare parts express service are
provided in the front section of this service manual.

You will need to provide the following information in order for us to respond to your inquiries quickly and
accurately and to determine whether the warranty for your instrument is still valid:

e Instrument model

e Serial number

e Detailed error description in case of repair
e Contact partner for checkbacks

Shipping of instrument

When shipping the instrument, be sure to provide sufficient mechanical and anti-static protection:

> Repack the instrument as it was originally packed. The antistatic packing foil prevents unintentional
electrostatic charging from occurring.

> If you do not use the original packaging, include sufficient padding to prevent the instrument from
slipping inside the package. Wrap antistatic packing foil around the instrument to protect it from elec-
trostatic charging.

Shipping of a module
When shipping a module, be sure to provide sufficient mechanical and antistatic protection:
» Ship the module in a sturdy, padded box.

» Wrap the board in antistatic foil.
If the packaging is antistatic but not conductive, additional conductive packaging is required. The ad-
ditional packaging is not required if the enclosed packaging is conductive.
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Shipping of Instrument and Ordering of Spare Parts R&S FSH

Ordering spare parts

To deliver replacement parts promptly and correctly, we need the following information:

e R&S order number (refer to the spare part lists in this chapter)
¢ Designation

e Number of units

¢ Instrument type for the replacement part

e Contact person for possible questions

The R&S order number to be used when ordering replacement parts and modules as well as power
cables can be found further below.

Refurbished modules

> Refurbished modules are an economical alternative to original modules. It should be kept in mind that
refurbished modules are not new, but repaired and fully tested parts. They may have signs of use but
they are electrically and mechanically equivalent to new modules.

> To find out which refurbished modules are available, please contact your Rohde & Schwarz represen-
tative (or the central service division at Rohde & Schwarz in Munich).

Return of defective replaced modules

> Defective modules of the replacement program that can be repaired may be returned within 3
months after delivery of the replaced module. A repurchasing value is credited.

» Excluded are parts that cannot be repaired, e.g. PCBs that are burned, broken or damaged by repair
attempts, incomplete modules, or parts that have endured heavy mechanical damage.

> Defective parts must be sent back with an accompanying document of returned items containing
the following information:
e R&S order number, serial number and designation of the removed part
¢ Precise description of the error
e R&S order number, serial number and designation of the instrument the part was removed from
e Date of part removal
e Name of the technician who exchanged the part

> A document of returned items is provided along with each replacement module.
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R&S FSH Spare Parts

Spare Parts

The R&S Order numbers necessary for ordering replacement parts and modules can be found in the
spare part lists provided below.

List of R&S FSH spare parts
You will find a list of the FSH spare parts with their order number in chapter 3 page 10, table 3-1.

Important Note!

When replacing a module, please pay careful attention to the safety instructions
and the repair instructions provided in chapter 3 and at the beginning of this ser-
vice manual.

When shipping a module, be sure to provide sufficient mechanical and antistatic
protection.
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