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This Operating Manual describes the following models and options of the he R&S OSP family:
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R&S® OSP 120, stock no. 1505.3009.02

R&S® OSP 130, stock no. 1505.3009.03

R&S® OSP 150, stock no. 1505.3009.05

Option Module R&S® OSP-B101, stock no 1505.5101.02
Option Module R&S® OSP-B102, stock no 1505.5201.02
Option Module R&S® OSP-B103, stock no 1505.5301.02
Option Module R&S® OSP-B104, stock no 1505.5401.02
Option Module R&S® OSP-B106, stock no 1505.5601.02
Option Module R&S® OSP-B107, stock. no. 1505.5901.02
Option Module R&S® OSP-B111, stock no 1505.4605.02
Option Module R&S® OSP-B112, stock no 1505.4611.02

© 2007 Rohde & Schwarz GmbH & Co. KG
81671 Munich, Germany

Printed in Germany - Subject to change - Data without tolerance limits is not binding.

R&S® is a registered trademark of Rohde & Schwarz GmbH & Co. KG.

Trade names are trademarks of the owners.

The following abbreviations are used throughout this manual:
R&S OSP is abbreviated as R&S OSP.

The firmware of the instrument makes use of the operating system LINUX® and other valuable open source software

packages. The most important of them are listed below together with their corresponding open source license. The

verbatim license texts are provided on the user documentation CD-ROM (included in delivery).

Package Link License

LINUX® Kernel http://www.linux.org/ GPL 2

gLibc http://www.gnu.org/software/libc/ LGPL

busybox http://www.busybox.net/ GPL 2

OpenSSL http://www.openssl.org/ OpenSSL / SSLeay
X.org http://www.x.org/ X.org

Xitami http://www.xitami.com NetSnmp-5.0.8
PHP http://www.php.net 2.5b6

OpenSSL http://www.openssl.org BSD

BOOST Library http://www.boost.org Artistic

zlib http://www.zlib.net Boost Software, v.1
PC/SC-Lite http://www.linuxnet.com/ ACE_TAO

The OpenSSL Project for use in the OpenSSL Toolkit (http://www.openssl.org/). includes cryptographic software written by

Eric Young (eay@cryptsoft.com) and software written by Tim Hudson (tih@cryptsoft.com).

LINUX® is a trademark of Linus Torvalds.

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




Grouped Safety Messages

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

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

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

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

Symbols and safety labels

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

| O O — ~ ~ O

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

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

Tags and their meaning

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

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

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

NOTICE NOTICE indicates a property damage message.

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

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

Basic safety instructions

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Simbolos y definiciones de seguridad

A AN A SR A

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

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

Palabras de seial y su significado

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

lesiones de gravedad si no se toman las medidas oportunas.

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

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

danarlo.

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

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

Informaciones de seguridad elementales

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

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

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

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

1171.0000.42-04.00

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

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

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

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

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

1171.0000.42-04.00

10.

1.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1171.0000.42-04.00

20.

21.

22.

23.

24.

25.

26.

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

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

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

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

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

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

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

28.

20.

30.

31.

Informaciones elementales de seguridad

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

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

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

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

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

1171.0000.42-04.00

32.

33.

34.

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

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

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

Antes de proceder a la limpieza, desconecte el
producto de la red. Realice la limpieza con un
pafio suave, que no se deshilache. No utilice
de ninguna manera agentes limpiadores
quimicos como, por ejemplo, alcohol, acetona
o nitrodiluyente.
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Certificate No.: 2008-25
This is to certify that:

&

ROHDE&SCHWARZ

EC Certificate of Conformity

Equipment type Stock No Designation
QSP120 1505 .3009 .02 Basic Unit
QOSP130 1505.3009 03 Basic Unit with Display
QSP150 1505 3009.05 Extender Unit
QOSP-B101 1505 5101.02 RF Switches 6 x SPDT, DC to 18 GHz
OSP-B102 1505 5201:02 RF Relays 2 x SP6T, DC to 18 GHz
OSP-B103 1505 5301.02 I/O-Ports and Drivers for Relays
OSP-B104 1505 5401.02 Control of Power Relays

- O8P-B105 1505.5501 02 Module for Test System TS83991
OSP-B108 1505 5601 02 RF Switches 3 x SPDT BNC, 3 x SPDTN
OSP-B107 1505 590102 RF Switches 6 x SPDT, SSR, DC {06 GHz
OSP-B111 1505 4605 .02 Relay Module 6x SPDT 40 GHz
QOSP-B112 1505.4611.02 Relay Module 2x SP6T 40 GHz

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

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

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

Conformity is proven by compliance with the following standards:

EN61010-1: 2001

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

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

For the assessment of electromagnetic compatibifity, the limits of radio interference for Class B
egquipment as well as the immunity to interference for operation in industry have been used as a hasis

Affixing the EC conformity mark as from 2007

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

Munich, 2008-04-29 Central Quality Management MF-QZ / Radde

1505.3009.01 CE E-2







Customer Information Regarding Product Disposal

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

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

Product labeling in accordance with EN 50419

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

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

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

ROHDE&SCHWARZ

1171.0200.52-01.01






Certified Quality System

DIN EN ISO 9001 : 2000
DIN EN 2003

2004

9100
DIN EN 1SO 14001

DAS REG. NO 001954 QM UM

QUALITATSZERTIFIKAT

Sehr geehrter Kunde,

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

Das Rohde & Schwarz Management-
system ist zertifiziert nach:

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

CERTIFICATE OF QUALITY

Dear Customer,

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

in compliance with our quality manage-

ment system standards.

The Rohde & Schwarz quality manage-

ment system is certified according to:

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

CERTIFICAT DE QUALITE

Cher Client,

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

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

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

ROHDE&SCHWARZ

1171.0200.11-02.00






Customer Support

Technical support — where and when you need it

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

Up-to-date information and upgrades

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

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

USA & Canada

East Asia

Rest of the World

1171.0200.22-02.00

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

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

Fax +1410 910 7801

E-mail CustomerSupport@rohde-schwarz.com

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

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

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

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

E-mail CustomerSupport@rohde-schwarz.com

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

&

ROHDE & SCHWARZ
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Address List

Headquarters, Plants and Subsidiaries

Headquarters

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

Plants

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

ROHDE& SCHWARZ GmbH & Co. KG

Werk Teisnach

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

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

Location Spidrova 49
(CZ-38501 Vimperk

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

Subsidiaries

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

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

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

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

GEDIS GmbH
Sophienblatt 100
D-24114 Kiel

HAMEG Instruments GmbH

Industriestrale 6
D-63533 Mainhausen

1171.0200.42-02.00

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

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

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

Phone +420 (388) 45 21 09
Fax +420 (388) 452113

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
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Kundeninformation zur Batterieverordnung (BattV)

Dieses Gerat enthalt eine schadstoffhaltige Batterie. Diese darf nicht
mit dem Hausmull entsorgt werden.

Nach Ende der Lebensdauer darf die Entsorgung nur Uber eine
Rohde&Schwarz-Kundendienststelle oder eine geeignete
Sammelstelle erfolgen.

Safety Regulations for Batteries (according to BattV)

This equipment houses a battery containing harmful substances that
must not be disposed of as normal household waste.

After its useful life, the battery may only be disposed of at a Rohde &
Schwarz service center or at a suitable depot.

Normas de Seguridad para Baterias (Segun BattV)

Este equipo lleva una bateria que contiene sustancias perjudiciales,
que no se debe desechar en los contenedores de basura
domeésticos.

Después de la vida util, la bateria sélo se podra eliminar en un
centro de servicio de Rohde & Schwarz o en un depdsito apropiado.

Consignes de sécurité pour batteries (selon BattV)

Cet appareil est équipé d'une pile comprenant des substances
nocives. Ne jamais la jeter dans une poubelle pour ordures
ménagéres.

Une pile usagée doit uniquement étre éliminée par un centre de
service client de Rohde & Schwarz ou peut étre collectée pour étre
traitée spécialement comme déchets dangereux.

1171.0300.41
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Front Panel Tour R&S OSP120

1 Preparing for Use

The following topics will help you to get familiar with the instrument and perform the
first steps:
€ Front Panel Tour R&S OSP120 or Front Panel Tour R&S OSP130 or Front
Panel Tour R&S OSP150
@ Rear Panel Tour
@ Putting the Instrument into Operation

CAUTION General Safety Instructions
Please make sure to observe the instructions of the following sections so that you
cannot cause damage to the instrument or endanger people. This is of particular
importance when you use the instrument for the first time. Also observe the general
safety instructions at the beginning of this manual.

1.1 Front Panel Tour R&S OSP120

This chapter gives an overview of the front panel controls and connectors of the
R&S OSP120 and gives all information that is necessary to put the instrument into
operation and connect external devices. Notes on reinstallation of the instrument
software appear at the end of the chapter.

Chapter 2.3, OSP Panel Functions, of this manual provides an introduction to the
operation of the instrument by means of the control program OSP Panel. For a
description of the operating concept and an overview of the instrument’s capabilities
refer to the Instrument Functions (chapter 4).

The front panel of the R&S OSP120 consists of STANDBY switch, Status LEDs and
connectors. Brief explanations on the function of these items and the rear panel can be
found on the next pages.

_ 2
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Front Panel Tour R&S OSP120

1.1.1 Status LEDs and Standby Key

The status LEDs and the standby toggle switch are located in the bottom right corner
of the front panel. See also chapter 1.5.9.

The status LEDs light to indicate the following instrument states:

€ PWR: shows standby (yellow LED) and ready state (green LED).

@ LAN: shows if data are received via LAN network; see Remote Control (chapter 5).

€ CLK: is flashing if data are transferred via CAN bus.
On an R&S OSP150, the logic is inverted: the CLK indicator goes off shortly
during CAN bus activity.

The STANDBY key serves the following purpose:

@ Toggle between standby and ready state (indicated by the yellow and green PWR
LED, respectively).

1.1.2 Front Panel Connectors

1.1.2.1 USB Connectors

- Single Universal Serial Bus connectors of type A (master USB), used to connect a
keyboard or flash drive. All front panel USB connectors comply with standard USB 2.0;
- refer to the "Specifications".

USB Connection

The length of passive connecting USB cables should not exceed 1 m. The maximum
current per USB port is 500 mA. It is recommended to use double-shielded USB
cables.
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" Front Panel Tour R&S OSP130

1.1.2.2 Monitor Connector

An external monitor with a digital interface can be connected to the MONITOR DIGITAL
connector on the front panel of the R&S OSP120. An external monitor, together with a
keyboard, is a prerequisite for manual intervention in order to define the LAN configuration
or in case of service to have access to the Linux Operating system.

Monitor connection:

Before the external monitor is connected, the instrument must be switched off (standby
mode) to prevent damage to the monitor and the R&S OSP120. After connection, the
external monitor is detected when the instrument is started. The Linux Operating
system menu of the R&S OSP is then displayed on the external monitor. Further
settings are not required.

It is recommended to use a double-shielded monitor cable equipped with ferrites at
each end.

1.2 Front Panel Tour R&S OSP130

This chapter gives an overview of the front panel controls and connectors of the
R&S OSP130 and gives all information that is necessary to put the instrument into
operation and connect external devices. Notes on reinstallation of the instrument
software appear at the end of the chapter.

The chapter Getting Started of this manual provides an introduction to the operation of
the instrument by means of the control program OSP Panel. For a description of the
operating concept and an overview of the instrument’s capabilities refer to the
Instrument Functions (chapter 4). The graphical user interface on the instrument is
explained in chapter 4.3.

The front panel of the R&S OSP130 has the same STANDBY key and Status LEDs as
the R&S OSP120. See the corresponding sections in chapter 1.1.1 for details. There is
no connector for an external monitor.
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Front Panel Tour R&S OSP130
1.2.1 Navigation Keys

The navigation keys allow access to the various functions of the graphical user
interface. They can be subdivided into three groups.

(oo Y wnen ) ome ) In the top row next to the screen there are three keys to quickly access different
hierarchy levels in the menus.
@ pressing the key activates the top level menu.
€ pressing the key moves up in hierarchy by one menu level.
@ pressing the key leaves the menu and displays the Main menu screen

hierarchy levels in the menus.

€  With the cursor keys the focus is moved within the screen elements; see a
detailed description in chapter 4.3.

g a In the top row next to the screen there are three keys to quickly access different

(== n In the top row next to the screen there are three keys to quickly access different
' hierarchy levels in the menus.

® pressing the key [EBNGIION executes a switching action, if applicable.
€ pressing the key - confirms a selection, for example for going to the next
menu level.

® pressing the key displays status information for the chosen item
(device or module) or changes the selection of a switch for path configuration.

1.2.2 Status Keys

The status keys serve the following purposes:

é | o | The key is not used at the moment.
[ Y The key is not used at the moment.
= fl

[E Pressing the key leaves the menu and displays the Main menu screen.
L _

=i .. The key is not used at the moment.
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1.2.4

Front Panel Tour R&S OSP150

Status Indicators
The status indicators have the following meaning:

Error in supply voltage, please contact service.

General error condition. Please note any additional information what could have led to
this condition and contact R&S if the error is reproducible.
General warning condition. Not used at the moment.

Indicates communication via the CAN interface.

Indicates communication via the CAN interface as well.

Front Panel USB Connectors

Single Universal Serial Bus connectors of type A (master USB), used to connect a
keyboard or flash drive. All front panel USB connectors comply with standard USB 2.0;
refer to the "Specifications".

USB Connection

The length of passive connecting USB cables should not exceed 1 m. The maximum
current per USB port is 500 mA. It is recommended to use double-shielded USB
cables.

1.3

Front Panel Tour R&S OSP150

This chapter gives an overview of the front panel controls of the R&S OSP150. The
front panel of the R&S OSP150 is similar to the front panel of the R&S OSP120 having
the Standby key and the three status LEDs but does not have any connector. See
chapter 1.1.1 for the description of the front panel elements.

Please notice that the operation of the CLK LED is different to OSP120 and OSP130.
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Rear Panel Tour

1.4 Rear Panel Tour

This section gives an overview of the rear panel connectors of the R&S OSP120. The
rear panels of the R&S OSP130 and of the R&S OSP150 are almost identical to it.

The rear connectors and interfaces are described in detail in the complete operating
manual. The following connectors are available on the instruments:

L 4

LAN connector (RJ-45) is used to integrate the instrument to a Local Area
Network, primarily for remote control purposes. This connector is not available
on the R&S OSP150.

CAN bus connector (D-Sub, 9 pin) is a control port to connect one or several
extension units R&S OSP150.

The R&S OSP owns three slots which can be configured with the options available for
the R&S OSP. The above configuration shows the following options:

L 4

L 4

L 4
L 4

Option R&S OSP-B101: Relay module consisting of six coaxial relays of SPDT
type; the RF coaxial connectors are SMA type

Option R&S OSP-B102: Relay module consisting of two coaxial relays of
SP6T type; the RF coaxial connectors are SMA type

Option R&S OSP-B103: I/O module with 16 Bit input / output ports; the
connectors are D-Sub types, 25 pin, female for output and male for input
Option R&S OSP-B104: 1/O ports for 4 power relays and some 1/O lines
Option R&S OSP-B106: Relay module consisting of six coaxial relays of SPDT
type; three of the relays are with N connectors, 12 GHz, three of them with
BNC connectors, 900 MHz or 2 ADC

Option R&S OSP-B107: Relay module consisting of six solid state relays up to
6 GHz for fast switching; the RF coaxial connectors are SMA type

Option R&S OSP-B111: same as OSP 101, but relays up to 40 GHz

Option R&S OSP-B112: same as OSP 102, but relays up to 40 GHz

In case of the options which can be installed in the R&S OSP, the connectors related
to each option are described in detail in chapter R&S OSP Module Interfaces.
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Preparing for Use

Rear Panel Tour

LAN Connector

8-pin LAN connector RJ-45 used to connect the R&S OSP120 or OSP130 to a Local
Area Network (LAN). Refer to Remote Operation in a LAN.

LAN Connection

Depending on the connection (a non-dedicated network connection or dedicated
connection to a single controller) a standard RJ-45 cable or cross-over RJ-45 cable is
required. See chapter 1.9.1 for further information.

It is recommended to use double-shielded LAN cables.

1.4.2

CAN Bus Connector

9-pin connector D-Sub male used to connect the R&S OSP120 or OSP130 to
extension units OSP150. Refer to Instrument Functions in chapter 4.

NOTICE Maximum input levels
The maximum input levels and voltages of the input connectors at the front and rear
panel must not be exceeded.
Op 15
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CAUTION

Preparing for Use

Rear Panel Tour

Supply Voltage over CAN bus
In some CAN bus applications the R&S OSP120, OSP130 or OSP150 is required to
deliver the supply voltage to an external device like CAN bus fibre optic extender units

However, when connecting an R&S OSP150 to an OSP120 or OSP130, this supply
voltage line must not be present. Using the connecting cables OSP-Z101 or OSP-Z102
is recommended. Not observing these precautions may damage the power supplies in

the R&S OSP.

See also chapter 8.1.2.1 for the pinout of the CAN bus connector.

Mains Switch and Connector
The mains connector is located at the bottom left corner of the rear panel.
Next to the connector is a mains fuse, and above the fuse the mains switch. With the

positions “0” the instrument is disconnected from mains, and in position “1” it is
connected. See chapters 1.5.6 and 1.5.7 for more information.
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Putting the Instrument into Operation

1.5 Putting the Instrument into Operation

This section describes the basic steps to be taken when setting up the R&S OSP for
the first time.

NOTICE

Instrument setup
Before turning on the instrument, please make sure that the following conditions are
fulfilled:

€ Instrument covers are in place and all fasteners are tightened.

€ Fan openings are unobstructed.

€ Signal levels at the input connectors are all within the specified ranges.
€ Signal outputs are correctly connected and not overloaded.

€ The instrument is dry and shows no condensation.

Non-observance may cause damage to the instrument or other devices in the test setup.

1.5.1

Unpacking the Instrument and Checking the Shipment

Remove the instrument from its packaging and check the equipment for
completeness using the delivery note and the accessory lists for the various items.
First, pull off the polyethylene protection pads from the instrument's rear feet and
then carefully remove the pads from the instrument handles at the front.

Pull off the corrugated cardboard cover that protects the rear of the instrument.
Carefully unthread the corrugated cardboard cover at the front that protects the
instrument handles and remove it.

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

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

Operating
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1.5.2

1.5.3

1.5.4

Putting the Instrument into Operation

Instrument Setup

The R&S OSP is designed for use under laboratory conditions, either on a bench top
or in a rack. The general ambient conditions required at the operating site are as
follows:
€ The ambient temperature must be in the ranges specified for operation and for
compliance with specifications (see "Specifications").
@ All fan openings including the rear panel perforations must be unobstructed.
The distance to the wall should be at least 10 cm.

Bench Top Operation

If the R&S OSP is operated on a bench top, the surface should be flat.
The instrument is used in horizontal position, standing on its feet.
Mounting in a 19" Rack

The instrument can be mounted in 19" racks using a ZZA-211 adapter (order number
1096.3260.00). Please note the mounting instructions supplied with the rack adapter.

NOTICE

Operation in a rack
@ Allow for sufficient air supply in the rack.
€ Make sure that there is sufficient space between the ventilation holes and the
rack casing.

1.5.5

EMI Protective Measures

In order to avoid electromagnetic interference (EMI), the instrument may only be
operated when it is closed and with all shielding covers fitted. Only appropriate
shielded signal and control cables may be used.
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Putting the Instrument into Operation

1.5.6 Connecting the Instrument to the AC Supply

The R&S OSP is automatically adapted to the AC supply voltage supplied. The supply
voltage must be between 100 V and 240 V with frequencies ranging from 50 Hz to
60 Hz (see also the tolerances quoted in the "Specifications"). The mains connector is
located in the lower left corner of the rear panel.

@ Connect the instrument to the AC power source using the AC power cable

delivered with the instrument.

The maximum power consumption of the instrument depends on the installed options.
The typical power consumption is also listed in the "Specifications".

The R&S OSP is protected by two fuses located in the fuse holder below the AC power
switch; see Replacing Fuses.

1.5.7 Power on and off

The mains connector is located at the bottom left corner of the rear panel.
@ To turn the power on or off, press the AC power switch to position | (On) or 0
(Off).
# See also Replacing Fuses.

-
£
b
a
i
o=
=
a

After power-on, the R&S OSP instrument is in ready state after about 30 seconds.

The STANDBY key at the front panel of the instrument is used to toggle between
standby and ready state. The AC power switch can be permanently on.

Switching off is required only if the instrument must be completely removed from the
AC power supply but may be used in order to reduce power consumption when not in
use.

Extension units

If communication between OSP120 or OSP130 and any extension unit OSP150
connected via CAN bus cannot be established properly, try to turn on the extension
unit(s) first before turning on the OSP120 or OSP130.

Operating
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DANGER
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Putting the Instrument into Operation

Replacing Fuses

The instrument is protected by two fuses (IEC 127- T4.0H/250V, stock no.
0020.7600.00) located in the fuse holder below the AC power switch on the rear panel.

Shock hazard
For fuse replacement, ensure that the instrument is switched off and disconnected
from the power supply by removing the plug from the AC power connector.

To replace the fuses

1. Open the lid of the AC power connector.

2. Lift the fuse holder out of its slot.

3. Exchange the fuses.

4. Put the fuse holder back in its slot and close the lid.

Standby and Ready State

The STANDBY toggle switch is located in the bottom right corner of the front panel.

@ After switching on the AC power, the R&S OSP is in ready mode after about
30 seconds.

@ Press the STANDBY key on the front panel briefly to switch the R&S OSP
from the standby to ready state or vice versa.

In standby state, the left PWR LED is yellow. The standby power only supplies the
power switch circuits. In this state it is safe to switch off the AC power and disconnect
the instrument from the power supply.

After Power On or when changing from Standby to Ready state, the left PWR LED is
immediately switched to green and all modules are power-supplied. Please note that
the Linux operating system of R&S OSP takes about 30 seconds to start up. After this
time the R&S OSP is ready for operation.

Shock hazard
The instrument is still power-supplied while it is in standby mode.
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1.6 Maintenance

The R&S OSP does not require any special maintenance. Make sure that the air vents
are not obstructed. The outside of the instrument is suitably cleaned using a soft, non-
fluffy dust cloth.

NOTICE Instrument damage caused by cleaning agents
Cleaning agents contain substances that may damage the instrument, e.g. solvent-
containing cleaning agents may damage the front panel labeling or plastic parts. Never
use cleaning agents such as solvents (thinners, acetone, etc), acids, bases, or other
substances.

For our support center address and a list of useful R&S contact addresses refer to the
pages at the beginning of this manual.

1.6.1 Storing and Packing

The R&S OSP can be stored at the temperature range quoted in the data sheet. When
it is stored for a longer period of time the instrument should be protected against dust.

The original packing should be used, particularly the protective caps at the front and
rear, when the instrument is to be transported or dispatched. If the original packing is
no longer available, use a sturdy cardboard box of suitable size and carefully wrap the
instrument to protect it against mechanical damage.

1.7 Connecting External Accessories

The LAN interface at the rear panel of the R&S OSP120 or OSP130 is used for remote
control of the instrument:
€ A LAN connection can be established in order to remotely control the
instrument from an external PC (see Connecting a LAN Cable).
In addition the R&S OSP120 provides interfaces for monitor connection and USB
connection:
€ An external monitor shows the menus of the Linux Operating System, if any
access or setup within the Linux Operating System should be necessary.
€ A keyboard simplifies the entry of data (see Connecting a Keyboard).
@ Aflash drive supports the firmware update (see Connecting a USB Flash
Drive).
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1.7.2

Connecting External Accessories

Connecting a USB Flash Drive

A USB flash drive can be connected to one of the USB Connectors on the front panel
of the R&S OSP120 or OSP130.

The flash drive is detected automatically when it is connected.

Connecting a Keyboard

A keyboard can be connected to one of the USB Connectors on the front panel of the
R&S OSP120.

USB »42- The keyboard is detected automatically when it is connected. The default input language is
English — US. Refer to chapter 1.10.1 for changing the keyboard properties.
Keyboard configuration
The keyboard configuration already is pre-configured.
Operating the R&S OSP120 does not require a keyboard. Usually all essential
functions can be controlled via LAN interface.
1.7.3 Connecting a Monitor

A standard monitor can be connected to the DVI-D connector on the front panel of the
R&S OSP120.

Monitor configuration

There is no particular configuration of the monitor required.

Operating the R&S OSP120 does not require a monitor. Usually all essential functions
can be control via LAN interface.

NOTICE

Monitor connection
The monitor must be connected while the instrument is switched off (in standby mode).
Otherwise correct operation can not be guaranteed.

Operat

The monitor displays the menus of the Linux Operating System which is integral part of
the R&S OSP120. The monitor together with keyboard is required if any setups /
changes have to be done in the Linux operating system.
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NOTICE
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Connecting a LAN Cable

A LAN cable can be connected to the LAN connector on the rear panel of the
R&S OSP120 or OSP130. To establish a LAN connection proceed as follows:
@ Refer to chapter Assigning an IP Address and learn how to avoid connection
errors.
€ Connect an appropriate LAN cable to the LAN port. Use a commercial RJ-45
cable to establish a non-dedicated network connection, or a cross-over RJ-45
cable to establish a dedicated connection between the instrument and a single PC.

Dedicated vs. non-dedicated network connections

There are two methods to establish a LAN connection of the R&S OSP:

€ A non-dedicated network (Ethernet) connection from the instrument to an existing
network made with an ordinary RJ-45 network cable. The instrument is assigned
an IP address and can coexist with a computer and with other hosts on the same
network.

@ A dedicated network connection between the instrument and a single computer
made with a cross-over RJ-45 network cable. The computer must be equipped
with a network adapter and is directly connected to the instrument. The use of
hubs, switches, or gateways is not needed, however, data transfer is still made
using the TCP/IP protocol.

Starting the R&S OSP and Shutting Down

To start the R&S OSP, proceed as follows:
€ Make sure that the instrument is connected to the AC power supply and switch
the power switch (see chapter 1.5.7) on the rear panel to position | (On). All
modules of the R&S OSP are powered (the left PWR LED is green) and after
about 30 seconds the instrument is in ready state.
€ If necessary, press the STANDBY toggle switch (see chapter 1.5.9) on the front
panel to switch the instrument to ready state (the left PWR LED is green).
€ In ready state, the instrument already has booted the Linux Operating System
(see chapter 1.10) and started the R&S OSP application. Independent of the last
setup, the R&S OSP always starts with the default conditions, i.e. all relays in
reset condition.
To shut down the R&S OSP, proceed as follows:
@ Press the STANDBY key, which will shut down the Linux operating system and
set the instrument to standby state.
@ |f desired, set the AC power switch to position 0 (Off).

Standby state
It is recommended to switch the R&S OSP to standby state before disconnecting it
from the AC supply.
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1.9 Remote Operation in a LAN

A LAN connection is used to integrate the R&S OSP (not the OSP150) into a
home/company network. The LAN connection is required for:
€% Remote control operation of the R&S OSP120 or OSP130.
# Manual control of the R&S OSP from a remote computer using the "OSP
Panel" application.

To establish the connection proceed as follows:
€ Assign an IP address to the R&S OSP following the directions below and
connect the instrument to the network as described in chapter Connecting a
LAN Cable.

1.9.1 Assigning an IP Address

Depending on the network capacities, the IP address information for the R&S OSP120 or
OSP130 can be obtained in different ways.
® If the network supports dynamic TCP/IP configuration using the Dynamic Host
Configuration Protocol (DHCP), all address information can be assigned
automatically.
% If the network does not support DHCP, or if the instrument is set to use
alternate TCP/IP configuration, a fixed IP address is used.

By default, the R&S OSP is configured either to use:

# A dynamic TCP/IP configuration and obtain all address information
automatically. This means that it is safe to establish a physical connection to
the LAN without any previous R&S OSP configuration.

@ Afixed IP address. Per default, the R&S OSP is set to the IP address
192.168.48.147. See also chapter 2.1.

NOTICE Valid IP addresses
If your network does not support DHCP, or if you choose to disable dynamic TCP/IP
configuration, you must assign valid address information before connecting the
R&S OSP to the LAN. Contact your network administrator to obtain a valid IP address,
because connection errors can affect the entire network.

Reading the IP address

When using the dynamic TCP/IP configuration, the actual IP address information will
be displayed when booting the R&S OSP. Proceed as follows:
€ Connect the R&S OSP via a commercial RJ-45 cable to your network

Operating Manual 1505.3696.12.04 LT



R&S® OSP Preparing for Use

RemoteOperation in a LAN

supporting DHCP

# Switch on the R&S OSP120 with Monitor and Keyboard connected (not
applicable to the OSP130)

€ Atthe end of the booting process, the IP address will be displayed as shown
below for the OSP120 and the OSP130. The values of the IP address shown
are only examples.

He.._n:-r'l-: attachiad

Press Okay button or the ENTER key on the keyboard (OK key for the R&S OSP130)
for confirmation and to continue the operation.

Manual TCP/IP configuration

If your network does not support DHCP, proceed as follows:
€ Connect the R&S OSP120 or OSP130 via a cross-over RJ-45 cable to your
computer (or network not supporting DHCP).
@ Set the network configuration of your computer to work with a fixed IP
address. The following setup is recommended:

Internet Protocol (TCP/IP) Properties (=]
General |

You cah get [P gettings aszigned automatically if yvour network, supports
thiz capability. Othenwize, you need ta azk your network. administrator for
the appropriate [P settings.

" Dbtain an IP address automatically

—% Uze the following IP address:

1P address: I 192 168 . 48 148
Subnet mask: I 255 255 .286. 0
Default gateway: I . . .

! Ohtain DHE server address automatically

—* Use the following DNS server addresses:

Prefered DMS server: I . . .

Alternate DNS server: I . . .
Advanced... |
oK I Cancel |

€ Switch on the R&S OSP and wait until boot-up is finished.
® The R&S OSP now can be accessed under its default IP address from your
computer.
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1.9.2 OSP Panel

The R&S OSP120 has no elements for front panel operating. A “manual” operation is
achieved via the R&S application OSP Panel.

"OSP Panel" is a Windows application which can be used to access and control the
R&S OSP120 or the OSP130 from a remote computer through a LAN connection. The
OSP Panel allows full access to all R&S OSP functions.

To start the OSP Panel connection

1. Connect the R&S OSP to a LAN and determine its IP address; see Remote
Operation in a LAN. It is necessary to have a VISA library installed on your
computer.

2. Install the OSP Panel application on your computer (connected to the LAN). The
installation setup includes the VISA libraries which are necessary for running the
OSP Panel.

3. Start the OSP Panel, specify the correct IP address in the OSP Panel, and the
R&S OSP can be manually controlled.

For detailed information about OSP Panel refer to the chapter 2.3 OSP Panel
Functions.
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1.10 Linux Operating System

The R&S OSP is equipped with a Linux operating system which has been configured
according to the instrument's features and needs. Changes in the system configuration
can be necessary in order to

@ Establish a LAN connection.

@ Customize the properties of the keyboard connected to the R&S OSP120.

€ Call up additional software tools.

NOTICE

Configuration of the operating system, updates

The operating system is adapted to the R&S OSP. To avoid impairment of instrument
functions, only change the settings described in this manual. Existing software must be
modified only with update software released by Rohde & Schwarz. Likewise, only
programs authorized by Rohde & Schwarz for use on the instrument must be executed.

1.10.1

Keyboard Properties

The keyboard properties can be changed via the console of the Linux Operating
System. To customize the keyboard properties, perform the following steps:

1. Switch off the R&S OSP.

2. R&S OSP120: Connect the external monitor and keyboard to the R&S OSP120
and switch on the instrument. The messages of the Linux boot process are displayed
on the monitor. Wait until the boot process is finished (takes about 30 seconds) and
press the <ENTER> key.

3. R&S OSP130: Connect the external keyboard to the R&S OSP120 and switch on
the instrument. Wait until booting is complete. Change from regular display to
Linux system login by pressing the keys CTRL + ALT + F3.

4. When asked for the login, use the login name @6t and the password Fot.

To change the keyboard properties to German, type <de> and conform with the <ENTER>
key. The keyboard properties will be kept until the instrument is switched off. After booting
of the instrument, the default keyboard configuration (English US) is set up again.
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1.11 Firmware Update

This chapter contains information on firmware update and Linux operating system
update to the R&S OSP120 or OSP130.

NOTICE Possible impairment of the functioning of the instrument
Theinstrumentis equipped with the Linux operating system. Itis thus possible toinstall COTS
software inthe instrument. The use and installation of commercial off-the-shelf (COTS)
software mayimpair the instrument function. For this reason, we recommend that you only
execute programs tested by Rohde & Schwarz with regard to their compatibility with the
instrument software. In certain cases, the use of these programs canimpair the performance
of the instrument.

The drivers and programs used in the instrument under Linux have been adapted to the
test instrument. Existing instrument software must only be modified with update software
released by Rohde & Schwarz.

The firmware update packages for the R&S OSP120 and OSP130 are integrated in a
single setup file "OSP<xxx>.rsu" (<xxx> denotes the version of the firmware update).
Firmware updates as well as the Release Notes describing the improvements and
modifications are provided on the Internet at the download site of the R&S OSP homepage.

The installation of a new firmware version is performed via the USB interface. A de-
installation of the old firmware is not necessary. The firmware update is performed while
the instrument is running. The new firmware will be loaded right after the update process.

To perform a firmware update, perform the following steps.

1. The update file has to be downloaded from the Internet to a PC. From there the file
should be transferred to a USB flash drive which will later be plugged into the USB
interface of the R&S OSP.

2. Connect the external monitor and keyboard to the R&S OSP120 and switch on the
instrument. Wait until booting is complete.

3. Connect the USB flash drive to one of the two USB interfaces on the R&S OSP
front panel. If the instrument recognizes a flash drive at its USB interface, and
finds valid update versions, the Software Update Process is started. Press the Yes
button (OK key on OSP130) to continue

Upelate File Found Tnfo

@ Process Software Update?
s o |

All update versions (files with extension .rsu) stored on the flash drive now are offered
for selection. Thus, an upgrade or downgrade of the firmware is possible at any time.
Select the required firmware update version and press the OK button.

NOTICE It is recommended not to switch off the instrument or to remove the USB flash drive
while the firmware update is running.
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1.12.1

Preparing for Use

Read the actual the Firmware Version

Piease select the desired update fll

ok | cancer |

If the software update is complete, the USB flash drive has to be removed. A message
box is coming up to confirm the removal of the flash drive . After confirmation the
instrument starts rebooting.

The R&S OSP is now ready to operate with the new firmware version.

Before using the R&S OSP, repeat the registration process. See chapter 2.3.2 for
details.

Firmware Update:
The firmware update is not allowed to be performed running the GUI via Web-Browser
and VNC. Doing this will abort the firmware installation procedure!

Read the actual the Firmware Version

The currently installed firmware version of the different R&S OSP units can be read in
several ways as described in the following chapters.

Get Firmware Version using OSP Panel

The firmware versions of all OSP models can be read using the application OSP

Panel. Start the OSP Panel and select the function >File >System Info.

This function displays the OSP System information together with the actual Firmware
version. The Firmware version is shown in the OSP Identification string as highlighted
in the following example (Version 1.5).
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.[' L aspSysteminfo.txt - Notepad

File Edb Format Wl Help

R&S-0SP SYSTEM INFORMATION

0SP Identification: ROHDE&SCHWARZ, ©OSP1Z0, 100010, [
05P Panel wversion: 01.13d

[Fo1]

QSP Mame: OSSP 120

0SP Address: 2100010

0SP pescription: Base uhit o
mainkboard Serial Wumber: 100014000
Mainboard Part Mumber: 1505.3050.02
Mainboard Hardware Code: 0
Mainboard Product Index: 03,03

Module Mame: OSP-ELOL

pescription: 6 x SPDT RF relays, DC-18 GHz, 50 Ohm
serial Mumber: 1000097002

Part mumber: 1505.5101.02

Hardware code: 0

product Index: 02.02

mModule Mame: -
pescription: -

1.12.2 Get Firmware Version via SCPI command

In remote mode the current OSP Firmware Version can be read via the “*IDN?”
command. When sending the Identification command, the OSP prompts back the
following answer (example for OSP120) after pressing the Read button (see below
example).

e Read / Wrike Communication

\wite Command i
[FIDN7 ile I
Read Sting

ROMDE&SCHWARZ, DSP120, 100002, 15 afl

:Eead

The last part of the string shows the actual firmware version (1.5 for the above
example).
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2 Getting Started

CAUTION

2.1

This chapter helps you to get familiar with the R&S OSP and explains how to solve
basic tasks that you will frequently encounter when working with the instrument. Since
the R&S OSP120 only has remote control capability, the manual operation of the
instrument is achieved via the application OSP Panel which runs on an external
computer connected to the same LAN network as the R&S OSP120. The OSP Panel,
however, can also be used with the R&S OSP130.

The following chapter gives a short overview on the operation of the OSP Panel as
Installing OSP Panel

OSP Panel Functions

Path Configuration

Sample Session

L R 2R 2R

Risk of shock hazard and instrument damage
Before starting any measurement on your R&S OSP, please note the instructions given
in chapter Preparing for Use.

In the chapter Manual Operation you will find information on customizing the
instrument according to your personal preferences. Chapter 7 also provides
information on typical applications of the R&S OSP platform.

In the following we assume that you are familiar with standard Windows dialogs and
mouse operation.

Connecting R&S OSP and PC

Please read chapter 1.9.1 for understanding the possibilities of IP address
assignments. The following setup describes the connection of the R&S OSP120 or
OSP130 within a dedicated network; i.e. the connection to a single computer, in case you
are not using the dynamic TCP/IP configuration (DHCP).

When using the dynamic TCP/IP configuration (DHCP), these steps are not required.
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To set up a LAN connection, proceed as follows:

# Connect the R&S OSP to the computer using a cross-over RJ-45 cable:
Ensure that the network configuration of the computer is set to the required
protocol. Select >Settings >Control Panel >Network Connections. Select
the properties of the active interface, then the properties of the TCP/IP
protocol, and set the following IP address:

Internet Protocol (TCP/IP) Properties =1 e |
General |

Yaou can get IP zettings assigned automatically if wour netwark, supparts
thiz capability. Othenwize, you need to ask wour network, administrator for
the appropriate P zettings.

" Dbtain an [P addiess automatically

—% Uze the following P address:

1P address: 192 163 . 43 148
Subnet mask: I [PR5 . 2FE 285 . 0
Default gateway: I . . .

€ [btain DN semver, address automatically

—{*" Use the follawing DNS server addresses:

Freferred DMS server: I . . .
Alternate DMS server I . . .

Advanced... |
ak. I Cancel |

® The R&S OSP is configured by default to IP address 192.168.48.147.
This address is to be entered in the OSP Panel application when using the
examples described in the following chapters.
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2.2 Installing OSP Panel

The OSP Panel installation setup is available on CD which is part of the R&S OSP
delivery.

The installation setup includes the VISA libraries which are necessary for running the
OSP Panel.

To install the application, proceed as follows:
€ Insert the documentation CD on the disk drive of your computer.
@ Select the directory “OSP Panel” on the CD, select the file setup.exe and
press the <ENTER> button to start the installation.
@ If the installation is complete, confirm and exit the installation program.
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2.3 OSP Panel Functions

2.3.1

Connect to device

The following sections can help you to make efficient use of the OSP Panel, which is
the application for manual control of the R&S OSP120 and may also be used in
connection with the R&S OSP130. The OSP Panel offers the following features:
Configuration of the IP address

Dialogs to control the different options configured in the R&S OSP
Definition of path configurations

Direct access to SCPl commands

® o090

The following examples are based on the assumption that the IP address has been
obtained dynamically to be 10.33.10.173.

Configuring/Connecting OSP Panel

When starting the OSP Panel, no instrument is connected via LAN network. The OSP
Panel is in simulation mode and the following dialog appears:

a8 X
File Path Configure Uity Help
RESOURCE DESCR: ITCPIP::II].SS.l[I.l‘B::INSTR Connect to device l
L osP130 -]
OSP-B101 O5P 130
OSP-B102 T T
DSE-HID 05p Simulation B o=
OSP 150 :
OSP-B104 l — 1
0SP-B103
OSP-B105 e — —— —
OSP 150 e e o=
Ay (ST P
OSP-EL0G IS oryP 057
B B-101 B-102 B-103
OSP-B107
OSP 150 0OSP Nane: OSP 130
0SP-B103 OSP Address: 3100001 (FO1)
05P-B111 OSP Description: Base unit
0OSP-B112 Mainboard Serial Nuraber: 100123
Mainboard Part Number: 1505.3050.02
Mainboard Hardware Code: 0
|| Mainboard Product Index: 01.00

The R&S OSP remains in simulation mode as long as no connection to an instrument
via LAN is performed.

To connect an R&S OSP via LAN, perform the following steps:

€ Get the actual IP address as described in chapter 2.1 and enter the address
in the input field RESOURCE DESCR.

% Press the "Connect to device" button at the upper right corner of the OSP
Panel dialog to connect the instrument.
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If your computer is equipped with a firewall function, it may be necessary to allow the
firewall to unlock the OSP Panel. Here is an example of such a firewall message:

(:_:?'!‘"Syrnantec Client Firewall @ j[
s —|
Program Control
A Medium Risk ?'
b Alert Assistant
J5P Panel exe is atternpting to access the Internet.
Hide Details
Time: 10:29 i
Date: 11.04,2008 1]
Program: OSP Fanel.exe _
Path: CNOSP Panely -
what do you want to do?
Fermit Alwas

It is recommended to allow free access to Internet for the OSP Panel.

If the LAN connection is established, the R&S OSP device found on the LAN network
is displayed in the left field together with the installed options.

Note that it is necessary to register the R&S OSP once, if the instrument is switched on
for the first time or if the configuration has changed or if a firmware update has been
made. See chapter 2.3.3 for further information. See also chapter 7.2 for actions
related to extensions with an OSP150.

In the below example, an R&S OSP130 Device is found on the network which is
equipped with three modules R&S OSP-B101, R&S OSP-B104 and R&S OSP-B102.
Furthermore, to this device an R&S OSP150 is connected which is equipped with three
modules R&S OSP-B101, R&S OSP-B102 and R&S OSP-B103.
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8 x

Fle Path Configire Uity Hely

RESOURCE DESCR: [TCPIP::10.55.10.173:- INSTR Disconnect device [
. OSP130 E
0OSP-B101 OsP 130
OSP-B104 T —
OSP-B102 i s B =
AT La——3
OSP 150 | b e I
0OSP-B101 ] —
0OSP-B102
OSP-B103 - -
5P _||_@5p_||_05w
B-101 B-104 B-102

OSP Name: OSP 150

0O5P Address: 3100001 (F01)

OSP Description: Base unit
Mainboard Serial Nuinber: 100006/000
Mainboard Part Nunaber: 1505.3050.04
Mainboard Hardware Code: 0

_-i Mainboard Product Index: 02.00

2.3.2 Addressing R&S OSP Device

Select the R&S OSP device in the left field of the OSP Panel dialog.

In the lower right field of the OSP Panel dialog additional information on the R&S OSP
is displayed as follows:

OSP Name: OSP 130

OSP Address: 3100001 (F01)

OSP Description: Base unit
Mainboard Serial Number: 100006/000
Mainboard Part Nunber: 1505.3050.04
Mainboard Hardware Code: 0
Mainboard Product Index: 02.00

OSP Name € Shows the model of the OSP; i.e. OSP130

OSP address @ The device address is read back from the OSP flash memory. The first OSP
device (the device which can be addressed via LAN interface) in a system is
preferably defined as Device FO1.

The R&S OSP address is composed out of the R&S OSP version (last digit of the
R&S OSP Ident Number) and the R&S OSP serial number (6 digit number):

Version: XXXX.XXXXK03

Serial Number: 100001

The above example results in R&S OSP address = 3100001
OSP Description # Base unit (OSP120, OSP130) or Extension unit (OSP150)
Mainboard Serial ® The serial number read back from the R&S OSP Mainboard is displayed
Number:
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Mainboard Part ® The part number read back from the R&S OSP Mainboard is displayed
Number

Mainboard ® The hardware code read back from the R&S OSP Mainboard is displayed
Hardware Code

Mainboard ® The product index read back from the R&S OSP Mainboard is displayed

Product Index

OSP device
Note that no functions can be set selecting the R&S OSP Device. For the R&S OSP
Device only the additional information as listed above can be read.

OSP address

If an R&S OSP is set up for the first time, it is necessary to register the R&S OSP
address once. Otherwise it may happen that the R&S OSP is correctly detected but no
modules are indicated.

To register the R&S OSP proceed as follows:

1. Connect the instrument via LAN with the computer, where the OSP Panel is
running (see chapter 2.3.1)

2. Start the OSP Panel, set the correct IP address, and select Connect to device.

3. Select >Configure >System in the OSP Panel.

The following dialog allows to register the R&S OSP:
E

Frame Selection: |FI]1 ~|

Frame Address: [2100001]

Add Frame | Deleie l"ramel Exit’ |

The OSP device which is connected to the LAN network is recommended to be defined
as device FO1 indicating the first OSP device connected with this IP address. Up to 9
instruments can be connected to the same IP address. They are distinguished by
different frame numbers from FO1 to F09.

@ Use the drop-down list to set the device number to FO1.

Frame Selection: [F01 ~]
® Type in the device address

Frame Address: [2100001

The OSP address is composed out of the OSP version (last digit of the OSP part

number) and the OSP serial number (6 digit number): The information of the OSP
version and the serial number can be found on the serial number label above the

mains switch on the OSP’s rear side:

Operating 37



R&S® OSP Getting Started

OSP Panel Functions

Frame Sefection: [F01 ] # Use the drop-down list to set the device number to FO1.

Version (OSP120):  xxxx.xxxxK02
Serial Number: 100001
The above example results in OSP address - 2100001

# Pressing the Add Frame button sends a corresponding command to the
R&S OSP and the information is stored on the OSP flash memory.

The next time the OSP Panel is started and connected to the R&S OSP, the correct
device information is read back from the OSP flash memory and all available
R&S OSP modules are listed correctly.

Configuration changes

Whenever the configuration has changed by adding or removing OSP150 extension
units, you must repeat registration. For this purpose, remove all frames except the first
one (FO1), and insert them if required as new ones.

See also chapter 7.2 for extensions with an OSP150.

2.3.3 General Actions of OSP Panel

There are several general actions which can be done from the OSP Panel.

With the menu function >Configure >Reset all switches in the connected R&S OSP
are set to their default positions.

The functions >Configure >Select all Switches and >Configure >Deselect all
Switches define the starting point when collecting the settings for a path configuration.
See chapter 2.4 for more details.

The menu function >Utility > Re-Initialize Frames and Modules will re-establish the
communication link between the R&S OSP and its modules as well as to all extension
units OSP150. Switch settings are not changed.

Other actions are described in the various parts of chapters 2.3 to 2.5.
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2.3.4 Addressing R&S OSP Modules

If the OSP Device is correctly registered (see previous chapter), all R&S OSP modules
available are displayed in the OSP Panel dialog. To control the R&S OSP modules, the
following ways are possible:
1. Select the required module displayed in the left field of the OSP Panel dialog
or
2. Select the diagram of the required module in the upper right field of the OSP Panel
dialog
8 x

Eie Path Configure Ubity Help

RESOURCE DESCR: ITCPIP::lI].SS.lI].l?S:'.IN.‘)‘TR Disconnect device I

L 0sP13D [

OSP-B101 O5P 130
OSP-B104 | Erg—
0OSP-B102 T s =
OSP 150 I il
0OSP-B101 1
0OSP-B102
0OSP-B103

&

D3P ;ﬂj‘;‘;‘)‘ 03P

B-101 B-104 B-102

OSP Name: OSP 130

OSP Address: 3100001 (FOl)

OSF Description: Base unit
Mainboard Serial Muober: 100006,/000
Mainboard Part Number: 15053050004
Mainboard Hardware Code: 0

= |{| Mainboard Product Index: 02.00

By double-clicking the required R&S OSP module, a window is opened which shows all
the setup functions available for the selected module. The title line of that window also
indicates the slot where this module is placed, or both slots if the module has double
width (see also chapter 4.1.2). See the following chapters for the dialogs of the
different R&S OSP modules.

R&S OSP module configuration

If modules are configured in the R&S OSP but no modules are detected by the OSP
Panel (indicated in blue), please check that the R&S OSP Device is registered
correctly. Refer to chapter 2.3.2 to register the R&S OSP Device.
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2.3.5 Controlling the R&S OSP-B101/-B106/-B107/-B111
The module R&S OSP-B101 contains six RF switches of SPDT type.
After selection of the R&S OSP-B101 module the following dialog is opened.

The module R&S OSP-B101 contains six RF switches of SPDT type, which is shown in
the OSP-B101 dialog.

x
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C
—T— HO
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C
—t— MO
K15 -
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C
—t— MO
K16 -,
—HMC
C
Cloge |

Clicking to the symbol of the relay, the position of each relay can be toggled individually.

SPDT switch

Note that the terminal NC assigns the Normally Closed position. When the relay is not
activated, terminal NC is connected to terminal C.

The terminal NO is the Normally Open position. If the relay is activated, the terminal
NO is connected to terminal C.
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The buttons K11 up to K16 are not required for manual operation of the switches, but
for defining a path configuration (see chapter 2.4).

€ Any button K11 up to K16 in grey color indicates that this relay is not selected.

K12 A non selected relay is not considered when defining a path configuration.
. @ To take over particular relays into the path configuration, the relay buttons
must be selected by clicking on each of the relay buttons required. The

selected relay is displayed with a button in green color. All relays whose relay
buttons are selected are taken over into a path configuration.

€ Pressing the Shift key while clicking on a relay button will toggle between
selecting all relays of this module and deselecting all of them.

OSP-B101 dialog
When the dialog for operation of the R&S OSP-B101 module is opened, the actual
relay setting of this module is read back from the hardware and displayed.

The dialog as described above applies to further options of the R&S OSP as far as the
option has got a similar relay configuration. It will apply to the following modules:

Option Relay configuration
OSP-B106 3 x SPDT relay with N connectors, 12 GHz,
3 x SPDT relays with BNC connectors, 900 MHz /2 A
OSP-B107 6 x SPDT relay, solid state, 6 GHz
OSP-B111 6 x SPDT relay, 40 GHz

Relay numbering
Please note that for the module OSP-B106 the relays are numbered from K1 to K6 but
from K11 to K16 for all other modules.
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2.3.6 Controlling the R&S OSP-B102/-B112

After selection of the R&S OSP-B102 module the following dialog is opened.

The module R&S OSP-B102 contains two RF switches of SP6T type, which is shown
in the OSP-B102 dialog.
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Clicking on any of the six positions of the two relays, this relay will switch to the
associated terminal. Clicking on a closed position will open it and reset this relay.

SP6T switch
Note that for this type of relay only one terminal (1 of 6) can be activated at the same
time. If no terminal is activated, the relay is in open position.
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The buttons K1 and K2 are not required for manual operation of the switches, but for
defining a path configuration (see chapter 2.4).

€ A button K1 and/or K2 in grey color indicates that this relay is not selected. A

K1 non selected relay is not considered when defining a path configuration.
l @ To take over particular relays into the path configuration, the relay buttons
must be selected by clicking on each of the relay buttons required. The

selected relay is displayed with a button in green color. All relays whose relay
buttons are selected are taken over into a path configuration.

€ Pressing the Shift key while clicking on a relay button will toggle between
selecting all relays of this module and deselecting all of them.

OSP-B102 dialog
When the dialog for operation of the R&S OSP-B102 module is opened, the actual
relay setting of this module is read back from the hardware and displayed.

The dialog as described above applies to further options of the R&S OSP as far as the
option has got the same relay configuration. It will apply to the following modules:

Option Relay configuration

OSP-B112 2 x SP6T relay, 40 GHz
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2.3.7 Controlling the R&S OSP-B103

After selection of the R&S OSP-B103 module the following dialog is opened.

The module R&S OSP-B103 contains two parallel ports, one with 16 output lines and
one with 16 input lines. The OSP-B103 dialog shows both ports:

@057 130 - a1 -oseais TR

Output Pattern Input Pattern
Fcht [ ch1 [ ]
M che [ thz [ ]
Fcha [ tha [ ]
M cha [ ] tha [ ]
M chs [ ths [ ]
W che [ ] the [ ]
Elcr [ th? [ ]
_lcha [] tha [ ]
_lche [] ths [ ]

_chm [] chio [ ]
_enn [] chit [ ]

_lchiz [] thi2 [ ]
_lenia [] chia[ ]
_lcthis [] thi4 [ ]

_lehts [] this [ ]
_lents [] thig [ ]

|0057

hexadecimal hexadecimal

Apply | Fead |

Close |

2.3.7.1 Setting the Output Pattern

Clicking on one of the channel buttons in the output pattern field, the status of the
output channel can be changed.

€ An output channel marked in blue color indicates that the output channel is
ch1 ] switched to low level (GND). Switching is performed on an active low signal,
therefore the blue color indicates the active state.
€ An output channel marked in white color indicates, that the output channel is
il |:| in high impedance state. This is also the default after reset.
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= ] @ To take over particular channels of the output port into the path configuration, the
I chi . button left to the channels of the output pattern must be selected by clicking on
each button of the required outputs. The selected output channel is displayed in
green color. All output ports with selected (green) buttons are taken over into a
path configuration.
# Pressing the Shift key while clicking on a relay button will toggle between
selecting all relays of this module and deselecting all of them.

appy | € Pressing this button sets the OPS-B103 outputs to the defined output pattern.
‘ The actual setting of the R&S OSP-B103 outputs now is displayed in the output
pattern field (Ch1 to Ch16).
The hexadecimal representation of the output pattern is displayed in the
OSP-B103 dialog, too. Ch1 corresponds to the lowest bit, having the value 1,
whereas Ch16 is the highest bit, having the value 8000.

OSP-B103 dialog
When the dialog for operation of the R&S OSP-B103 module is opened, the actual
output pattern setting of this module is read back from the hardware and displayed.

/0 ports
Note that for I/O ports the hardware specification must be observed when connecting
external equipment. See chapter 7.4 for further information.

2.3.7.2 Reading the Input Pattern
The input pattern of the R&S OSP-B103 can be read by one click.

€ Pressing this button reads the input pattern of the OPS-B103
Head | The status of each input now is displayed in the input pattern field (Ch1 to Ch16).
The hexadecimal representation of the input pattern is displayed in the OSP-B103
dialog, too. Ch1 corresponds to the lowest bit, having the value 1, whereas Ch16
is the highest bit, having the value 8000.
€ An input channel marked in blue color indicates that the input channel reads
Lh1 . high level.

€ Aninput channel marked in white color indicates that the input channel reads
Ll |:| low level.

OSP-B103 dialog
When the dialog for operation of the R&S OSP-B103 module is opened, the actual
input pattern of this module is read back from the hardware and displayed.
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2.3.8 Controlling the R&S OSP-B104
After selection of the R&S OSP-B104 module the following dialog is opened.

The module R&S OSP-B104 contains control for up to four external power relays.
Furthermore, five output lines and four input lines of 1/0 ports are available, and there
is some specific interlock functionality. The OSP-B104 dialog shows all these
elements:

QDSP 150 - A1l - OSP-B104

N

oL R —
oL R —

&z

L P2 —
oL 2

Output Pattern Input Pattern Interlock
= ch [ ch [ ]
I che [ ] chz [ ]
I cha [ th3 [ ] Q
ke[ ] the [ ]
| chs D Closed
|05 0

hexadecimal hexadecimal

Apply | Bead | Bead

See also chapter 8.2.4 for a detailed description of the interface.
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2.3.8.1

R1

OSP Panel Functions

Setting the Transfer Relays

Clicking to the symbol of the relay, the position of each relay can be toggled individually. In

one position the connections are made between connectors 1 and 2 and between 3 and 4.

In the other position the connections are made between connectors 1 and 4 and between 2
and 3.

The buttons R1 up to R4 are not required for manual operation of the switches, but for
defining a path configuration (see chapter 2.4).

€ Any button R1 up to R4 in grey color indicates that this relay is not selected. A
non selected relay is not considered when defining a path configuration.

@ To take over particular relays into the path configuration, the relay buttons
must be selected by clicking on each of the relay buttons required. The
selected relay is displayed with a button in green color. All relays whose relay
buttons are selected are taken over into a path configuration.

® Pressing the Shift key while clicking on a relay button will toggle between
selecting all relays of this module and deselecting all of them.

OSP-B104 dialog

When the dialog for operation of the R&S OSP-B104 module is opened, the actual
relay setting of this module is read back from the hardware and displayed. The
information from the relay status is used, therefore also manual operation of the relay
is recognized.
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2.3.8.2 Setting the Output Pattern

Clicking on one of the channel buttons in the output pattern field, the status of the
output channel can be changed.

€ An output channel marked in blue color indicates that the output channel is
Chi . switched to low level (GND). Switching is performed on an active low signal,
therefore the blue color indicates the active state.
€ An output channel marked in white color indicates, that the output channel is
Ehl D in high impedance state. This is also the default after reset.
= ] @ To take over particular channels of the output port into the path configuration, the
I chi . button left to the channels of the output pattern must be selected by clicking on
each button of the required outputs. The selected output channel is displayed in
green color. All output ports with selected (green) buttons are taken over into a
path configuration.
€ Pressing the Shift key while clicking on a relay button will toggle between
selecting all relays of this module and deselecting all of them.

Aoy | @ Pressing this button sets the OPS-B104 outputs to the defined output pattern.
_ The actual setting of the R&S OSP-B104 outputs now is displayed in the output
pattern field (Ch1 to Chb5).
The hexadecimal representation of the output pattern is displayed in the
OSP-B105 dialog, too. Ch1 corresponds to the lowest bit, having the value 1,
whereas Ch5 is the highest bit, having the value 10.

OSP-B104 dialog

When the dialog for operation of the R&S OSP-B104 module is opened, the actual
output pattern setting of this module is read back from the hardware and displayed.
1/0 ports

Note that for I/O ports the hardware specification must be observed when connecting
external equipment. See chapter 7.4 for further information.
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2.3.8.3 Reading the Input Pattern

The input pattern of the R&S OSP-B104 can be read by one click.

The status of each input now is displayed in the input pattern field (Ch1 to Ch4).

The hexadecimal representation of the input pattern is displayed in the OSP-B104

dialog, too. Ch1 corresponds to the lowest bit, having the value 1, whereas Ch4 is

the highest bit, having the value 8.

€ An input channel marked in blue color indicates that the input channel reads
Lh1 . high level.

€ Aninput channel marked in white color indicates that the input channel reads
Ll |:| low level.

@ Pressing this button reads the input pattern of the OPS-B104
Bead |

OSP-B104 dialog
When the dialog for operation of the R&S OSP-B104 module is opened, the actual
input pattern of this module is read back from the hardware and displayed.

2.3.8.4 Reading the Interlock State

The interlock state of the R&S OSP-B104 can be read by one click.

The status of the interlock, i.e. if there is a connection between pins 7 and 15 of
the IN / OUT connector, is indicated. A green signal shows a closed interlock, a
red signal an open interlock. If the interlock is closed, a relay also closes a contact
between pins 8 and 14 of the IN / OUT connector.

€ Pressing this button reads the interlock state of the OPS-B104
Bead |

OSP-B104 dialog
When the dialog for operation of the R&S OSP-B104 module is opened, the actual
interlock status is read back from the hardware and displayed.
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2.4 Path Configuration

A very comfortable way to define the different switching paths required in a test setup
orin a system is the R&S OSP feature “path configuration”. This utility allows to
combine several relay positions of different R&S OSP modules in one path information.
The path can be named with a suitable name. If path switching is required, only the
path configuration is called by its name and the switching is performed more or less by
a single command.

The advantage to make use of the OSP path configuration utility is:

@ The switching is called by logical name from the external application (for
example EMC32 software). Using the logical name, the external application
does not need to know the R&S OSP hardware configuration.

% If the hardware configuration changes, it is sufficient to adapt the path
configuration inside the R&S OSP. The external application does not need to
be changed.

Choosing a default selection

To obtain the correct switching for a new path configuration, it is recommended to start
with a well-defined default selection. There are two possibilities:

If the number of switches to be included in a path is rather small, it is recommended to
deselect all switches. This is done by >Configure >Deselect all Switches.

If the number of switches is rather large, use >Configure >Select all Switches
instead.

Don't forget to select / deselect all switches which are not correctly selected by this
default selection.

241

Save a Path

The path configuration is supported by the OSP Panel application. Refer to chapters
2.2 and 2.3 for the installation and operation of the OSP Panel.

To have a defined condition for the path switching, it is recommended to start with the
R&S OSP in Reset condition.

A path configuration may consist out of several relays located on different R&S OSP
modules. Please note that the relay buttons in the corresponding dialogs must be
selected for all relays which should be taken over in the path configuration.

Operating



R&S® OSP Getting Started

Path Configuration

| 0P 120- 11 - 0sp-si01 TN 5I
— N0
o -
L—— NC
/I—— 2
—
K1
—— HO —I g
K12
- ME g
C P 5
—— Ho -
K13 | i I
S N
c C
e
—j}— nC -~ 1
— s g
—— 1o [ke
K15| 3
iy 3
/I—— 4
C
—— no g
K16
iy 3 g By
t E

In the above example, the relays K11 and K14 from module R&S OSP-B101 and the
relay K2 from module R&S OSP-B102 will be saved as a path..

To define and save the path, proceed as follows:
€ Select >Path >Save Path ... in the OSP Panel.

The following dialog will appear:

CrTTE—— 8 x
Evisting Path Names on DSP Flash
‘S ave Piath to 05P Flash save |
Close |
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The path configuration is named by default to “path_01". A new name for the path
configuration can be entered by overwriting the default name.

#:Save Path

Enisting Path Narries o DSP Flach

e rig =

Path Name
Ipath_07

‘Save Path to D3P Flash

Pressing the button Save saves the path in the flash memory of the R&S OSP.

The upper data field shows the existing paths which already are stored in the R&S OSP
flash memory.

@ Takes over the actual switching into the path and stores the path in the
R&S OSP.

€ Will exit the dialog

Invalid path configurations

When changing the hardware configuration of an OSP it may happen that a previously
stored path no longer is applicable. For example, moving a module to a neighboring
position and leaving the previous position empty will make all references to this slot
invalid.

Whenever the OSP Panel encounters such an invalid path, it will display some warning
message, and in addition the path name will be displayed in blue, giving some bare
information about the included switches.
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2.4.2 Switch a Path

If a path has been defined as described in the previous chapter, the path can be
switched as follows:

% Start the OSP Panel.

€ Select >Path >Switch Path ... in the OSP Panel.

The following dialog appears:

a x
'._E_;Qis_trﬁg' Path Mames an D5F Flash Path Defirition

D05 P 2005 M, 1000041/ 05R-B 101 & 11 7K1 T-NO /K] 2-NE/KT 3-ND/0ST

] | ol

Switch Selected Fi‘e_uth_ Switch | E[@SB |

The left field shows the names of all path configurations which already have been defined.
The highlighted path configuration will be switched when pressing the Switch button.

The right field Path Definition shows all relays and settings related to the selected path.

® The selected path configuration will be switched; i.e. all the relays and

Slieh outputs, respectively, which are part of the path, will be set to the defined
position.
@ Pressing this button will exit the dialog
Cloze
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2.4.3 Delete a Path

If a path has been defined as described in the previous chapter, the path can be
deleted as follows:

4 Start the OSP Panel.
% Select >Path >Delete Path ... in the OSP Panel.

The following dialog appears:

[@pecieratn TR
Evisting Path Names on OSP Flash

Tt 1. =

Delete Selected Path

The field shows the names of all paths which already have been defined. The
highlighted path configuration will be deleted when pressing the Delete button.

€% The selected path will be deleted from the flash memory in the R&S OSP.
Delete | The only possibility to recover a path which was unintentionally deleted is to
use the Import Path function, assuming the path has been exported before.

@ Pressing this button will exit the dialog
Cloze
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2.4.4 Export a Path

E =port

Cloze

If a path has been defined as described in the previous chapter, the path can be
exported to a file as follows:

€ Start the OSP Panel.

@ Select >Path >Export Paths ... in the OSP Panel.

The following dialog appears:

":‘hi'-ﬁmurt,ﬂa!h

Existing Path Names on DSP Flash

| default n:-:unfiiuratil:nn "‘I

config bwo
config three.

n ‘select/Deselect All Paths

Evpoit Selested Faths To Test Files Export

The list of path names contains all paths stored on the flash memory of the OSP. A tick
in the leftmost column indicates which paths are currently selected in this dialog. Clicking
into a line toggles selection and deselection of the path. By activating the check box
below the list all paths can be selected or deselected at once.

€ End of path selection, go to the following dialog.

@ Pressing this button will exit the dialog.

In the next dialog the directory is chosen where the files containing the path information
are created.
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Export selected path configurations Lo text files

Drirectory

Histome | C:AOSP Paneh0SP Config |

Look in: Iﬁ 05F Config ﬂ i ﬁ‘ E5-
= E=:| conf_ig one.kxk
; r}—] config three.bxk

My _F,{E!_I":E'_Dt; (=] config bwo bk
Broiiens default canfiguration. bxt

)

Desktop

My,bocuments

o

My Metwark File name: BE ;i
Places '

Cancel

i

[Dane

With the usual Windows operation one can move throughout the files system in order to
define the directory. By default the directory is the installation path of the OSP Panel.

The file name selection in the lower part of the dialog has no meaning. Only the directory
name in the field at the top of the dialog is used.

® The selected paths will be saved as files with the suffix “.txt” to the directory
indicated.

€ Pressing this button will exit the dialog
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2.4.5 Import a Path

If a path has been exported as described in the previous chapter, the path can be
imported again. It is required that the OSP Panel is connected to an instrument.
€ Start the OSP Panel.
€ Select >Path >Import Paths ... in the OSP Panel.
The following dialog appears:

Tmport Multiple Paths
Drirectory g 3 =
Hittory, | C\0SP Paneh0SP Config fd
Lookir: [ =3 DSP Config - « B3 E

[£] config one.kxt

\y Recent
Documents

€| config three.bxt
|‘.i=’_| config bwo.bxt
[£] deFault canfiguration;bxt

)

=
o
=
=]
k=]

G

=
=
=

Documents

Eﬁ

My Network: File hame; ]config biacy bt :j Add
Places =
Filess of type: ] Fa _:_J Carcel
S.elec:ted-Fl'Iest )
C:AODSP Panel\O5P Confighconfig one. bt (5] 4

C:ADSP Panel\O5P Confighconfig two.bst

Remove

A

Remave Al

This dialog allows to select all files which shall be imported and saved on the OSP.
Once all required files are collected, pressing the OK button will start the import.

€ Pressing the Add button moves the marked file to the list of selected files.

Add With the standard Windows function a group of files can be selected at once:
using the Shift key while clicking on a second file will mark all files between a
first file and this one, and using the Ctrl key at the same time will add the
second file as a marked one.

Cancel € Will exit the dialog
€ The selected files will be imported and stored as paths to the R&S OSP flash
Ok memory.
€ The marked file will be removed from the list of selected files.
Remove
@ Allfiles will be removed from the list of selected files.
Remowve All
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2.5 Sample Session

The sample session shows a typical application of the R&S OSP and gives a guidance
to the user how to solve the various switching tasks with the R&S OSP.

2.5.1 Example Path Configuration

The following example shows how to set up the path for a Microwave EMS system up
to 18 GHz consisting of a signal generator, three amplifiers and a two-channel power
meter. The following signal paths are required and have to be set dependent on the
frequency range.

@ Generator output to amplifier input

€ Amplifier output forward power to power meter

€ Amplifier output reverse power to power meter

I
|
|
I Antenna 1
| 3o |
|
Signal
| B
|
| Antenna 2
| e p{]j
| ;
|
|
|
| ChA i=
| Antenna 3
| Power
| Meter -— = q;.[d
|
| ChB [~ =
|
|
|
|
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2.5.1.1 Defining the Path for PA1

To have a defined condition for the path switching, it is recommended to start with the
R&S OSP in Reset condition.

Reset
To obtain the correct switching for a new path configuration, it is recommended to reset
the R&S OSP. Select in the OSP Panel >Configure >Deselect all Switches.

According to the above example, for amplifier PA1 the following paths are required:

Signal path Required relay position

Sig Gen to PA1 input R&S OSP-B101/K11- NO
PA1 Fwd to Power Meter Ch A R&S OSP-B102 / K1-1
PA1 Fwd to Power Meter Ch B R&S OSP-B102 / K2-1

Start the OSP Panel and make sure not to take over any undesired relay setting.
Select therefore in the OSP Panel >Configure >Deselect all Switches.

After that, select the OSP-B101 dialog and set K11 to position NO. Do not forget to
select the K11 button.

Now select the OSP-B102 dialog and set K1 and K2 to position 1. Do not forget to
select the K1 and K2 buttons.

Now start the path configuration as follows:
@ Select >Path >Save Path ... in the OSP Panel.

The following dialog will appear:

X
Existing Path Names o D3P Flash
Bt i =
=
‘Save Pathi o OSP Flash Save |
Closs |

The upper data field shows the paths which are already stored in the R&S OSP. Type in
the path name “Path_PA1” and press the button “Save”.
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2.5.1.2 Defining the Path for PA2

According to the above example, for amplifier PA2 the following paths are required:

Signal path Required relay position

Sig Gen to PA2 input R&S OSP-B101/K11- NC, K12-NO

PA2 Fwd to Power Meter Ch A R&S OSP-B102 / K1-2

PA2 Fwd to Power Meter Ch B R&S OSP-B102 / K2-2

Start the OSP Panel and make sure not to take over any undesired relay setting.
Select therefore in the OSP Panel >Configure >Deselect all Switches.

After that, select the OSP-B101 dialog and set K11 to position NC and K12 to position
NO. Do not forget to select the K11 and K12 buttons.

Now select the OSP-B102 dialog and set K1 and K2 to position 2. Do not forget to
select the K1 and K2 buttons.

Now start the path configuration as follows:
@ Select >Path >Save Path ... in the OSP Panel.

The following dialog will appear:

Existing Path Names on 5P Flash

Path o T
Path P&z ‘—j
Path Marme
|Path_Paz

‘Save Path to 5P Flash

The upper data field shows the paths which are already stored in the R&S OSP. Type in
the path name “Path_PA2” and press the button “Save”.
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2.5.1.3 Defining the path for PA3

According to the above example, for amplifier PA3 the following paths are required:

Signal path Required relay position

Sig Gen to PA3 input R&S OSP-B101/K11- NC, K12-NC

PA3 Fwd to Power Meter Ch A R&S OSP-B102 / K1-3

PA3 Fwd to Power Meter Ch B R&S OSP-B102 / K2-3

Start the OSP Panel and make sure not to take over any undesired relay setting.
Select therefore in the OSP Panel >Configure >Deselect all Switches.

After that, select the OSP-B101 dialog and set K11 to position NC and K12 to position
NC. Do not forget to select the K11 and K12 buttons.

Now select the OSP-B102 dialog and set K1 and K2 to position 3. Do not forget to
select the K1 and K2 buttons.

Now start the path configuration as follows:
@ Select >Path >Save Path ... in the OSP Panel.

The following dialog will appear:

Existing Path Names off DSP Flash

Path P T
Path P&Z =
Path P43

Path b ame
[Path_Pa3

Saye Pl to DSP Flash

Close |

The upper data field shows the paths which are already stored in the R&S OSP. Type in
the path name “Path_PA3” and press the button “Save”.

The path configuration now is stored in the OSP flash memory and is available for
further use.
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2.5.2 Manual Setting of the Paths

To set up the path for power amplifier PA 1, PA2 and PA3, respectively, only a simple
step is required.

# Select >Path >Switch Path ... in the OSP Panel.
The following dialog appears:

a x

Existing Path Mames orf D5F Flash Path Detinition
: Path PAT [ OSP120(SM;100004)/05P-B107 (411K T-NCAOSP-B102(21 24811,
Path_Paz O5P120[SM:100004)/05P-B101[411)K11-N0 /K1 2-NCADSP-B102(4
Path P&z O5P12005M:100004]/05F-B101[411]411-MO /K1 2-N0/O5P-E102(4
4 | |

Switch Selected Path Switch | Elose |

Select the path name Path_PA1, press the button “Switch” and all necessary switching
for PA1 is done.
For PA2 and PA3 proceed accordingly.
The field Path Definition shows the relay setting of the selected path.
The path definition also is shown in the OSP Panel system information.
@ Select >File >System Info ... in the OSP Panel. For the above example, the
following information is shown:

B ospSysteminfo tut - Editor 8l .10 x|

Cotel  Bearbeden Format Anscht 2

RES~OSP SYSTEM INFORMATION

osp Identification: ROHDE&SCHWARZ, 0SP120, 100001, 1.4
osp panel version: 01.11

[Fo1]

JOSP Name: O5P 120

osP Address: 2100001

0sP pescription: Base unit
Mainboard Serial Number: 100004 /000
Mainboard Part Number: 1505.3050.02
Mainboard Hardware Code: O
Mainboard Product Index: 02.00

Module Name: OSP-BLOL

pescription: 6 x SPDT RF relays, DC-18 GHz, 50 ohm
serdfal Number: 100011/000

Part Number: 1505.5101,02

Hardware Code: 0

product Index: (1.00

ModuTe Names: OSP-BL02

pascription: 2 x SPET RF relays, DC-18 GHz, 50 ohm
serial Number: 100004/002

Part Number: 1505.5201.02

Hardware Code: 0

Product Index: 02,02

Module Name: OSP-B103

pescription: 16 x digital Infoutputs
serial nNumber: 100001/002

Part Number: 1505, 5301.02

Hardware Code: O

Product Index: 02.02

[Path List]
Path_pal:
ISPL20(SN:100001)/05P-B101 (110 /K11 -Mo/0SP-BLOL(AL2 ) /K1-1 /K2 -1/

Path_PAZ:
IoSPLZOCSN:100001) /0SP-E10L (A1) K11-NC /K12 -NO/OSP-BL0L0A12) ML-2 /K2-2/

Path_pa3:
I0SPL20(SN:100001),/0SP-ELOL (A11 ) A1 ~-NC /K12 -NC fOSP-B101 (A1 2) /K1 -3 /K2-3/

= =
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Sample Session

2.5.3 Remote Control Setting of the Path Configuration

Once the required path configurations are stored in the R&S OSP, they are available
by remote control applications like the R&S EMC32 software.

The advantage to make use of the OSP path configuration utility is:

@ The switching is called by logical name from the external application (for
example EMC32 software). Using the logical name, the external application
does not need to know the R&S OSP hardware configuration.

€ If the hardware configuration has to be changed, only the path configuration
inside the R&S OSP must be adapted. The external application does not need
to be changed.

For the above examples, the following strings are to be sent to the R&S OSP:

ROUTE:CLOSE “Path_PA1”
ROUTE:CLOSE “Path_PA2”
ROUTE:CLOSE “Path_PA3”

Further information on remote control functions are to be found in Chapters 5 and 6.

Information of applications together with the R&S EMC32 software is available in
chapter 7.1.
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3.1

3.2

Manual Operation

Manual Operation of the Modules

Manual Operation

The model R&S OSP120 is the version in the R&S OSP family which is operated
remote controlled. There are no keys and display on the front panel for manual control.
If an R&S OSP150 is connected to this OSP120, it is also controlled from there.

See next chapter for kind of manual operation.

The model R&S OSP130 is equipped with display and front panel keys for manual
operation.

Manual Operation of the Modules

A “manual operation” of the instrument functions is achieved by the OSP Panel or
using the graphical user interface (GUI) of the R&S OSP via Web-Browser (all models
of OSP family).

The model R&S OSP130 can be operated using the GUI together with the OSP130
Display and keyboard.

The application OSP Panel runs on an external computer with Windows Operating
System. The external computer is connected to the R&S OSP via LAN network.
See chapters 2.2 and 2.3 for installation and operation of the OSP Panel.

Information how to run the GUI via Web-Browser are provided chapter 4.3.

Details to the manual operation of the R&S OSP130 are given in chapter 4.3.

R&S OSP Setups

All setups which are necessary to perform in the Linux operating system, which is
integral part of the R&S OSP120 or OSP130, are to be done via external keyboard and
external monitor (not for OSP130).

See chapter 1.7.2 and 1.7.3 of this manual how to connect these accessories.
Chapter 1.10 gives an example for Linux related actions.
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4.1

Instrument Functions

The following chapter describes the instrument functions of the R&S OSP. The basic
instrument R&S OSP is the Platform for Switching and Control Purpose which is
completed by several options. The function of the instrument depends on the options
(R&S OSP modules) which are fitted in the instrument.

As an overview and for better understanding of the instrument function and the
configuration possibilities, the following chapter shows block diagrams of the
R&S OSP.

Then there is a description of the available modules for the R&S OSP and their
function.

Basic instrument functions like selftest and configuration information are described as well.

R&S OSP Instrument Frame

The R&S OSP is designed as a 19” unit with two height units. The instruments
OSP120 and OSP130 can remotely be controlled via LAN interface.

The R&S OSP120 contains no front elements for manual operation and is therefore
only to be used in remote operation.

The R&S OSP130 can operate as a stand-alone instrument thus not requiring remote
control. Front panel keys and a display allow local operation. It may also be integrated
in remotely controlled systems.

The R&S OSP150 is an extension of the OSP120 or OSP130 allowing more modules
to be used. It is connected via CAN bus connected to the rear side of the R&S OSP.

The R&S OSP unit has no switching functions as long as no R&S OSP modules are
installed.

Depending on the model, the R&S OSP frame unit can consist of the following blocks:
€ Computer LPC8 (Low Profile Controller)
€ Mainboard
€ Power supply
€ Interface for USB/DVI
€ Front panel with function keys and a color display screen

Switching functions are added to the R&S OSP frame unit by installation of R&S OSP
modules. The R&S OSP offers three slots for installation of R&S OSP modules. The
modules are installed from the rear side of the instrument. A maximum of three

R&S OSP modules can be configured.
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R&S OSP Instrument Frame

4.1.1 R&S OSP Block Diagram

The following block diagram shows the main functional groups of the R&S OSP120.

LAN/CAN Bus OSP Rear Side Main
Interface Input
Module Slot Module Siot Module Slot
A3 Al12 A11
Cable Cable Cable A
w7 W8 W5 Power Supply

v

Main Board
R&S OSP 120 l
Status USB /DVI
OSP Front Side LED Interface

Figure 1  Block Diagram R&S OSP120

The central part of the R&S OSP frame is the Low Profile Controller LPC8 with Linux
Operating System. The computer handles the external interfaces of the R&S OSP120
such as LAN, USB and DVI. It also serves the internal interfaces in the R&S OSP120
like the control ports for the three slots which can take the R&S OSP modules.

The single board computer is plugged onto the R&S OSP Main Board. The basic
component on the mainboard is an FPGA which supplies all necessary interfaces
between computer PCI Bus and R&S OSP internal interfaces like the control ports for
the R&S OSP modules. The CAN bus which is used to connect further R&S OSP
extension units is implemented in the FPGA as well.

The power is supplied by a 175 W switching type power supply. The supply voltage
for the R&S OSP modules and their relays is generated by a voltage converter which is

placed on the Main Board.

Via a small interface board the connectors of the Low Profile Controller are adapted
to the standard interfaces to connect USB devices and the DVI monitor.

Operating Manual 1505.3696.1204 T
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The next block diagram shows the main functional groups of the R&S OSP130.

LAN/CAN Bus OSP Rear Side Main

Interface Input
Module Siot Modtie Slot Module Siot
Al3 Az AN
Cable Cable Cable A
w7 W WS Power Supply

¥

Main Board

R&S OSP 130 l

Display Status USB
COSP Front Side /Keys LED Interface

Figure 2 Block Diagram R&S OSP130

Additional to the OSP120, in the OSP130 the connection to the front side display unit
and keys is available for local operation. No connection to an external monitor is
available.

Finally, the block diagram of the OSP150 extension unit shows its main functional

blocks:
CAN Bus OSP Rear Side Main
Interface Input
Module Siot Module Slot Module Siot
A13 Al2 A
Cable Cable Cable A
Wi L W5 Power Supply
=
.
Main Board
R&S OSP 150
Status
OSP Front Side LED

Figure 3 Block Diagram R&S OSP150
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4.2

Module Functions

R&S OSP Module Slots

The R&S OSP offers three slots for installation of R&S OSP modules. The modules are
installed from the rear side of the instrument. A maximum of three R&S OSP modules
can be configured. If more R&S OSP modules are required, the R&S OSP can be
extended by the version R&S OSP150. The extension unit R&S OSP150 is controlled
from the R&S OSP120 or OSP130 by CAN bus Interface.

Refer to chapter 7.2 for detailed information on the extension unit R&S OSP150.

Slot A11 Slot A12 Slot A13
Figure4 R&S OSP Module Slots

The slots are designated with A11, A12 and A13. The same order is used when
addressing the modules; i.e. R&S OSP module 1 corresponds to slot A11 etc.

In principle the R&S OSP modules can be installed in the slots in any order. A slot
which is not occupied will be shown as empty by the OSP Panel application.

Module Slots

The depth of the module slot A11 is limited. Only modules with a depth < 70 mm like
the modules R&S OSP-B101, R&S OSP-B102, R&S OSP-B103, R&S OSP-B107,
R&S OSP-B111 or R&S OSP-B112 can be operated in this slot!

R&S OSP-B106 can be placed in slots A11+ A12 or A12 + A13.

For installation of the modules see the corresponding installation procedures.

Module Functions

As already mentioned, the switching capability is added to the R&S OSP by installation
of an R&S OSP module. For the different kind of switching applications, a series of
R&S OSP modules is available.

The following chapters describe the function of the R&S OSP modules.
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4.2.1

RF Switch Module R&S OSP-B101/-B107/-B111

The module R&S OSP-B101 consists of six SPDT switches. All six switches can be
operated independently from each other.

The relay is a failsafe type; i.e. an RF connection is provided from the terminal C
(Common) to the position NC (normally closed) with no voltage applied to the relay. To
maintain an RF connection between the terminal C (Common) and the position NO
(normally open), a continuous voltage is to be applied to the relay.

i =

Figure 5 Module R&S OSP-B101

The relays are mounted directly in the R&S OSP-B101 front panel. All the RF
connectors are SMA female types. All relays are soldered into a printed circuit board;
this way the module is of compact size and no cabling to the relays is required.

The R&S OSP-B101 module is supplied and controlled from the R&S OSP via a single
connector on the R&S OSP-B101 printed circuit board. The connection to the
R&S OSP is done via a single connection cable.

The R&S OSP-B101 module is equipped with an on-board memory to store the
necessary configuration data of the module.
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Module OSP-B101 ]

‘O‘Z
o
AAA AANAA AANAA

K13 NO
Interface logic T NC
[
Relay drivers K14 NO
12C memory T

(@] =4
o
NN AAA

Interface ——K
connector

‘OIZ
©
laXa)

To OSP frame
(cable W5 or6 or 7

Figure 6 Block Diagram Module R&S OSP-B101
When the module R&S OSP-B101 is configured within the R&S OSP, a manual

operation of the module can be performed via the OSP Panel. See chapter 2.3.5 for
details.

For remote control operation see chapters 5 and 6.
Depending on the required switching application, several modules of the

R&S OSP-B101 type can be installed in one R&S OSP.

In the R&S OSP frame a maximum of three modules is possible. If more than three
modules are required, the extension unit R&S OSP150 must be used. For further
information on the extension unit R&S OSP150 see chapter 7.2.

The description above applies to further options of the R&S OSP as far as the option
has got a similar relay configuration. It will apply to the following modules:

Option Relay configuration
OSP-B107 6 x SPDT relay, solid state, 6 GHz
OSP-B111 6 x SPDT relay, 40 GHz

4.2.2 RF Switch Module R&S OSP-B102/-B112

The module R&S OSP-B102 consists of two SP6T switches. Both switches can be
programmed independently from each other.
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The relay is a failsafe type; i.e. no RF connection is provided from the terminal C
(Common) to one of the six terminals when no voltage is applied to the relay. To maintain
an RF connection between the terminal C (Common) and one of the six output terminals, a
continuous voltage is to be applied to the corresponding power terminal of the relay.

Note that always one out of the six terminals of the relays is allowed to be activated at
the same time. When operating the R&S OSP-B102 inside the R&S OSP, the
R&S OSP firmware takes care for correctly switching the SP6T relay.

Figure 7 Module R&S OSP-B102

The relays are mounted directly in the R&S OSP-B102 front panel. All the RF
connectors are SMA female types. All relays are soldered into a printed circuit board;
this way the module is of compact size and no cabling to the relays is required.

The R&S OSP-B102 module is supplied and controlled from the R&S OSP via a single
connector on the R&S OSP-B102 printed circuit board. The connection to the

R&S OSP is done via a single connection cable.

The R&S OSP-B102 module is equipped with an on-board memory to store the
necessary configuration data of the module.

Module OSP-B102 :
2
K1 5
7
5
Interface logic :
7
i 1
Relay drivers K2 .
12C memory H
5
[
Interface cle
connector —l
To OSP frame All RF connectors
(cable W5 or 6 or 7 SMA female

Figure 8 Block Diagram Module R&S OSP-B102

When the module R&S OSP-B102 is configured within the R&S OSP, a manual
operation of the module can be performed via the OSP Panel. See chapter 2.3.6 for
details.

For remote control operation see chapters 5 and 6.

Depending on the required switching application, several modules of the
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R&S OSP-B102 type can be installed in one R&S OSP.

In the R&S OSP frame a maximum of three modules is possible. If more than three
modules are required, the extension unit R&S OSP150 must be used. For further
information on the extension unit R&S OSP150 see chapter 7.2.

The description above applies to further options of the R&S OSP as far as the option
has got a similar relay configuration. It will apply to the following modules:

Option Relay configuration

OSP-B112 2 x SP6T relay, 40 GHz

/O Module R&S OSP-B103

The module R&S OSP-B103 is a digital I/O module consisting of a 16 bit input and a
16 bit output port.

The input ports are available on the upper D-Sub connector. The input port can be
read at any time. Each input is protected with low-pass and diode against transients.
The output ports are accessible on the lower D-Sub connector. Each output channel is
designed as a FET driver switching to GND when activated. Each output is protected
with diode against transients which may occur when switching inductive loads such as
relay coils.

All output lines can be programmed independently from each other.

Figure 9 Module R&S OSP-B103

The R&S OSP-B103 module is supplied and controlled from the R&S OSP via a single
connector on the R&S OSP-B103 printed circuit board. The connection to the
R&S OSP is done via a single connection cable.

The R&S OSP-B103 module is equipped with an on-board memory to store the
necessary configuration data of the module.
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Module OSP-B103 Input Port
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Chg
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GND

Interface logic

+28 V.

Relay drivers
Ch1

I°C memory @ on
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Ché
Ch7
Chg
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Ch10
Chi1
Chi2
Ch13
Ch14
Chis

Interface @ Chis
connector @
To OSP frame Output Port
(cable W5 or6or7)
Figure 10 Block Diagram Module R&S OSP-B103

When the module R&S OSP-B103 is configured within the R&S OSP, a manual
operation of the module can be performed via the OSP Panel. See chapter 2.3.7 for
details.

For remote control operation see chapters 5 and 6.
See chapter 8.2.3 for details on the connector pin assignments.

Depending on the required application, several modules of the R&S OSP-B103 type
can be installed in one R&S OSP.

In the R&S OSP frame a maximum of three modules is possible.If more than three
modules are required, the extension unit R&S OSP150 must be used. For further
information on the extension unit R&S OSP150 see chapter 7.2.
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Module Functions

I/0 Module R&S OSP-B104

The module R&S OSP-B104 is a digital I/O module for special applications in EMS
measurements.

Figure 11 Module R&S OSP-B104

It consists of input / output ports allowing control of up to four external power transfer
relays, models Spinner BN 51 26 70 (7-16 connectors) or BN 64 00 75 (EIA 1 5/8”
flange connectors). In addition, some lines of the ports are made available at an IN /
OUT connector.

Transfer switch

The transfer relays are switched by control lines exhibiting a pulse rather than a
constant level. For that reason two lines are required to set the switch to each position.
Note that the state of the switch does not change state when the R&S OSP is turned
on (reset condition).

The Spinner transfer relays support the “carrier safety contact” concept. While turning
from one position to the other, this contact opens. If included in the interlock, the power
amplifier connected to the interlock control will be deactivated while the relay is turning.
In the final position the carrier safety contact closes again, thus closing the full interlock
chain. The power amplifier then can also be put into operate mode again.

The relays have a contact indicating the position. This line is read from the module and
used to display and verify the current status.

In the lower part of the module, on the outside of the lower RELAY connectors, there
are four LEDs labeled PWR 1 to PWR 4. If an LED shows a green light, the power is
OK. If the LED is off, there is a problem with the power on the corresponding
connector. In such a case, please turn off the OSP, try to correct for a possible fault in
the cabling or connected relay, turn the OSP back on and check the LED again.

In the middle between the lower RELAY connectors there are two more LEDs. The
upper of the two is labeled PWR I/O and gives a status information on the power for
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the I/O connector. If the LED shows a green light, the power is OK. If the LED is off,
there is a problem with the power on the corresponding connector. In such a case,
please turn off the OSP, try to correct for a possible fault in the cabling or the
connected device, turn the OSP back on and check the LED again.

The LED below indicates the status of the interlock (pins 7 and 15). If there is no
connection between these two pins, or if any of the RELAY connectors does not
connect its pins 3 and 4 (bridge at the connector or carrier safety status of the
connected relay), the LED will show a red light indicating an open interlock. The LED
being off indicates that the interlock is closed.

The input ports are available on the upper D-Sub connector IN / OUT. The input port
can be read at any time. Each input is protected with low-pass and diode against
transients.

The output ports are also accessible on the upper D-Sub connector IN / OUT. Each
output channel is designed as a FET driver switching to GND when activated. Each
output is protected with diode against transients which may occur when switching
inductive loads such as relay coils. All output lines can be programmed independently
from each other.

The R&S OSP-B104 module is supplied and controlled from the R&S OSP via one
supply and one control connector on the R&S OSP-B104 printed circuit board. The
connection to the R&S OSP is done via those two connection cables.

The R&S OSP-B104 module is equipped with an on-board memory to store the
necessary configuration data of the module.
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Figure 12 Block Diagram Module R&S OSP-B104

When the module R&S OSP-B104 is configured within the R&S OSP, a manual
operation of the module can be performed via the OSP Panel. See chapter 2.3.8 for
details.

For remote control operation see chapters 5 and 6.
See chapter 8.2.4 for details on the connector pin assignments.

Depending on the required application, several modules of the R&S OSP-B104 type
can be installed in one R&S OSP.

In the R&S OSP frame a maximum of two modules is possible, due to the size of the
module it only can be installed in slots A12 or A13. If more than two modules are
required, the extension unit R&S OSP150 must be used. For further information on the
extension unit R&S OSP150 see chapter 7.2.

/O Module R&S OSP-B106

The module R&S OSP-B106 consists of three SPDT switches with N connectors and
three SPDT switches with BNC connectors. All six switches can be operated
independently from each other.

The relays are a failsafe type; i.e. an RF connection is provided from the terminal C
(Common) to the position NC (normally closed) with no voltage applied to the relay. To
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maintain an RF connection between the terminal C (Common) and the position NO
(normally open), a continuous voltage is to be applied to the relay.

Figure 13 Module R&S OSP-B106

The relays are mounted directly in the R&S OSP-B106 front panel. Three of the relays
(K1 to K3) have N type connectors and are suited for frequencies up to 12 GHz. The
other three (K4 to K6) have BNC connectors and may be used up to 900 MHz or for
DC currents of up to 2 A at a maximum voltage of 30 V. There are no additional RF
cables inside the module.

The R&S OSP-B106 module is supplied and controlled from the R&S OSP via a single
connector on the R&S OSP-B106 printed circuit board. The connection to the
R&S OSP is done via a single connection cable.

The R&S OSP-B106 module is equipped with an on-board memory to store the
necessary configuration data of the module.
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Figure 14 Block Diagram Module R&S OSP-B106

When the module R&S OSP-B106 is configured within the R&S OSP, a manual
operation of the module can be performed via the OSP Panel. See chapter 2.3.5 for
details.

For remote control operation see chapters 5 and 6.
See chapter 2.3.5 for details on the connector pin assignments.

The module OSP-B106 has a double width. Therefore only one module can be
installed in one R&S OSP frame. If more than one module is required, the extension
unit R&S OSP150 must be used. For further information on the extension unit

R&S OSP150 see chapter 7.2.
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Graphical User Interface

4.3 Graphical User Interface

The R&S OSP130 can operate in local mode by means of its integrated operating
elements and display screen. This chapter gives details for the operation of the
instrument using the graphical user interface (GUI).

The same graphical user interface is available also for the R&S OSP120 when
connected to a computer via LAN, and running some browser on this computer.

The following sections can help you to make efficient use of the OSP GUI of the
R&S OSP. For additional information on using the OSP Panel see chapter 2.3.

4.3.1 Starting the R&S OSP120

Connect Monitor and mouse / keyboard to the R&S OSP120 instrument. After power-
on, the instrument is in ready state after about 30 seconds. The graphical user
interface is available when the R&S OSP120 is connected to a computer via LAN, and
running some browser (Internet Explorer or Mozilla Firefox for example) on this
computer. Type the following as URL:

http://192.168.48.147/vnc (example with OSP default IP address, see chapter 1.9 for
more information on IP address).

In the following dialog you are prompted for a password. Type _ as

password.

NG desktop - Windous Intemet Explores __ Bx
m' > |g, http:/{10.33.10, 167 fvnc/ v||.’, x| |!,,,__ cearehi |P—|_|
W ‘@Tight}\g‘NC;de_sk!:op [_| B B & e Gk

L
Digconfect | OpﬁDnS’] Clptoard l Sand Ersibe | Eefrash |
VNC Authentication

Password: ]m ok | =

¥
- _ >

Applet Ynchiewer started % Local intranet F100% v
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When finished the start screen displays some information on the equipment, as
described in the following section.

The following keystrokes on the external keyboard correspond to the keys on the front
panel of the R&S OSP130:

key on OSP130 front panel corresponding keyboard key
((rew ] waex ] wove ] ® [MENU] top level menu not applicable
* up in hierarchy by one menu level ESC
* Main menu screen not applicable
L

cursor keys cursor keys or mouse
-

¢ [EBNEEBN) switching action, if applicable. CTRL +F
@ [OK] confirms a selection Enter, or mouse click

* status information or changes CTRL+S
selection of a switch for path configuration.

4.3.2 Starting the R&S OSP130

After power-on, the R&S OSP130 instrument is in ready state after about 30 seconds.
When finished the start screen displays some information on the equipment:

ROHDE&SCHWARZ

® The field System gives the string rsospvvnnnnnn where vv is the two-digit type
(e.g. 03 for OSP130), and nnnnnn the serial number of the instrument.

€ Address indicates the IP address (see chapter 1.9.

# With MAC the instrument's MAC address is shown.

Pressing the key [HOME], or - while the start screen is displayed will then
go to the top level menu (Main menu).
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Before that start screen or during one of the following operations there might be some
display of the instrument’s IP address. You may need to press the - key in order to
close this dialog.

General Navigation Operations

The instruction in this section describe how to access the various menu levels, the
modules of the instrument, and some general pieces of information.

tMain Menu

| hing |
[ veaisuicing |
[ Coniguaion |
[ Rew ]

With the cursor keys, the appropriate menu function can be selected.
Selecting Manual Switching and pressing - will display a screen as follows:

Units

FO1 P 130
' Fo2 - OSP 150
' F0O3 - Slot not occupied

F04 - Slot not occupied

F05 - Slot not occupied | E

The example here shows an OSP130 connected with a single extension unit OSP150.

If an extension unit OSP150 is located on F02 to F09, it can be selected from this
dialog.
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Device Information of FO1

Device Mame: Q3P 130
Address: 3100001

Serial Mumber: 100006/000
Part Mumber: 1505.3050.04
Hardware Code: 0

Product Index: 02.00

While the selection to one of the units is made, pressing the key will display
some information on the unit. See the example.

tModules in FO2

Selecting the unit and pressing - will move into the next dialog.

Depending on the modules fitted to the unit, the available selections will vary. In the
example on the left hand side the first slot is equipped with an OSP-B101, the second
with an OSP-B102, and the third with an OSP-B103. Next to the selected module some
picture visualizes the capability of the module, in the case of the OSP-B101 indicated
by a SPDT switch and the count 6x.

Device Information of (FO2) A11

Device Mame: OSP-B101
Description: B x SPOT
Serial Murmber: 100002/002
Part Mumber: 1505.5101.02
Hardware Code: 0

Product Index: 0202

While the selection to one of the modules is made, pressing the key will
display some information on the module. See the example.

For completeness, see more examples of module information.
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Modules in FO2 Device Information of (FO2) A12

Device Mame: OSP-B102
Description: 2 x SPET
Serial Mumber: 100004/002
Part Mumber: 1505.5201.02
Hardware Code: 0

Product Index; 02.02

tModules in FO2 Device Information of (F02) A13

Device Mame: O5P-B103
Description: 16 x [0

' Serial Mumber: 100001/002
I . 16 Part Mumber: 1505,5301.02
( 1 A Hardware Code: 0

Product Index: 0202

Modules in FO1 Device Information of (FO1) A12

Device Mame: OSP-B104
Description: 4 x SPOT-10
Serial Mumber: 100008/000
Part Mumber: 1505.5401.02
Hardware Code: 0

Product Index: 01.00

BACK From any menu level, this key will bring you one level up in hierarchy.
From any menu level, this key will bring you directly to the Main menu.
HOME
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4.3.4 Using the R&S OSP-B101/-B106/-B107/-B111

Module in (F02) A11

After selection of the R&S OSP-B101 module this dialog is opened.

With the cursor keys one of the six relays can be chosen, indicated by the blue color in
the relay name.

Pressing the [EBNGHON key toggles the relay from NC to NO and vice versa. The
display of the switch in the dialog is changed accordingly.

Module in (FO2) Al1

Pressing the key toggles the selection of the relay.

A selected relay (K11 and K15 in this example) is displayed with a green surrounding.
All selected relays are taken over into a path configuration.

A non selected relay is not considered when defining a path configuration.

The operation as described above applies to further options of the R&S OSP as far as
the option has got a similar relay configuration. It will apply to the following modules:

Option Relay configuration
OSP-B106 3 x SPDT relay with N connectors, 12 GHz,
3 x SPDT relays with BNC connectors, 900 MHz /2 A
OSP-B107 6 x SPDT relay, solid state, 6 GHz
OSP-B111 6 x SPDT relay, 40 GHz

Please note that for the module OSP-B106 the relays are numbered from K1 to K6 but
from K11 to K16 for all other modules.
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R&S® C Instrument Functions

Graphical User Interface

After selection of the R&S OSP-B102 module this dialog is opened.

With the cursor left/right keys you can chose either relay, and with the cursor up/down
keys any terminal of that relay, indicated by the blue color. In the example this is
terminal 1 of relay K1.

Pressing the [EBNGHION) key closes the chosen relay position. With the Common

terminal chosen (“C” displayed in blue) the relay is opened. The display of the switch in
the dialog is changed accordingly.

Module in (FO2) A12

Pressing the key toggles the selection of the relay.

A selected relay (K1 in this example) is displayed with a green surrounding. All
selected relays are taken over into a path configuration.

A non selected relay is not considered when defining a path configuration.

The operation as described above applies to further options of the R&S OSP as far as
the option has got the same relay configuration. It will apply to the following modules:

Option Relay configuration

OSP-B112 2 x SP6T relay, 40 GHz

 Operating Manual 1505.3896.12:04 T
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Module in (FO2) A13

1
a

Hexadecimal: 0000 Hexadecimal: 0000

Read

After selection of the R&S OSP-B103 module this dialog is opened.

With the cursor keys any of the 16 output channels can be chosen, indicated by the
blue color. In the example this is channel 1.

Pressing the [EBNGHON key toggles this channel from low (L, dark green) to high (H,
red) and vice versa. The display of the channel in the dialog is changed accordingly.

Module in (FO2) A13

Hexzadecimal: 0042 Hexzadecimal: 0000

Read

Pressing the key toggles the selection of the channel.

A selected channel (channels 6 and 7 in this example) is displayed with a green
surrounding. All selected channels are taken over into a path configuration.

A non selected channel is not considered when defining a path configuration.

In addition to the single channel information a total of all 16 channels is shown as
hexadecimal value. Channel 1 corresponds to the lowest bit, having the value 1,
whereas channel 16 is the highest bit, having the value 8000.

Pressing the key - will execute a read command reading the status of all input
channels. They will be displayed in dark green for low values (L) and in red for high
values (H).

In addition to the single channel information a total of all 16 channels is shown as
hexadecimal value. Channel 1 corresponds to the lowest bit, having the value 1,
whereas channel 16 is the highest bit, having the value 8000.
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4.3.7 Using the R&S OSP-B104

Module in (FO1) A12

[ Digital 1 |

After selection of the R&S OSP-B104 module this dialog is opened. With the cursor
key either option can be selected and activated by pressing the key -

4.3.7.1 Setting the Transfer Relays and Reading the Interlock

In the DPDT Switches case, the following dialog opens.

DPDT Switching in (FO1) A13

RELAY 1 RELAY 2

S

s

Closed

With the cursor keys any of the 4 transfer relays can be chosen, indicated by the blue
color. In the example this is RELAY 1.

Pressing the [EBNGHON key toggles this relay into the opposite position, indicated by
the lines between the connectors. In one position the connections are made between
connectors 1 and 2 and between 3 and 4. In the other position the connections are made
between connectors 1 and 4 and between 2 and 3.

DPDT Switching in (FO1) A13
RELAY 2

oF

Closed

vk

Pressing the key toggles the selection of the relay.
A selected relay (RELAY 1 and RELAY 2 in this example) is displayed with a green
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surrounding. All selected relays are taken over into a path configuration.
A non selected relay is not considered when defining a path configuration.

Pressing the key - will execute a read command. The status of the interlock, i.e. if
there is a connection between pins 7 and 15 of the IN / OUT connector, is indicated.
A green signal shows a closed interlock, a red signal an open interlock. If the
interlock is closed, a relay also closes a contact between pins 8 and 14 of the IN /
OUT connector.

Input and Output Pattern

When the Digital /0O had been chosen, the following dialog is shown.
Digital IO in (FO1) A13

Closed

1
L
4

E Hexadecimal: F

Hexadecimal: 00 Read Input Read Interock

With the cursor up / down keys any of the 5 output channels can be chosen, indicated
by the blue color. In the example this is channel 1.

Pressing the [EBNGHON key toggles this channel from low (L, dark green) to high (H,
red) and vice versa. The display of the channel in the dialog is changed accordingly.

Digital 10 in (FO1) A13

Closed

Hexadecimal: 7

Hexadecimal: DA Read Input Read Interock

Pressing the key toggles the selection of the channel.

A selected channel (channels 3 and 4 in this example) is displayed with a green
surrounding. All selected channels are taken over into a path configuration.

A non selected channel is not considered when defining a path configuration.

With the cursor left / right key either Read Input or Read Interlock can be selected,
indicated in blue. Pressing the key - will execute a read command.

In the case of Read Input the status of all input channels is read. They will be
displayed in dark green for low values (L) and in red for high values (H). The case of
Read Interlock reads the interlock status, see chapter 4.3.7.1.
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4.3.8 Path Configuration

A very comfortable way to define the different switching paths required in a test setup
orin a system is the R&S OSP feature “path configuration”. With suitable dialogs it is
easy to combine several relay positions of different R&S OSP modules in one path
information. If path switching is required, only the path configuration is called by its
name and the switching is performed more or less by a single command.

See also chapter 2.4 for another approach to path configurations using OSP Panel.

In this chapter the functions related to path configurations are described based on
some example. Refer to the previous chapters for selecting switch positions or output
channel values.

Choosing a default selection

To obtain the correct switching for a new path configuration, it is recommended to start
with a well-defined default selection. There are two possibilities described in the
following paragraph.

Configuration Menu

Deselect all switches

[ Select all switches |

Go from the Main menu to the Configuration menu.
If the number of switches to be included in a path is rather small, it is recommended to
deselect all switches. This is done by choosing “Deselect all switches”.

If the number of switches is rather large, chose “Select all switches” instead. Pressing
the key -wiII perform the related action.

Now go back to the Main menu, and from there select “Manual Switching”. In the
following steps define all relay and output channel settings you want to include in the
path configuration by using the [EBNGHION key. Don't forget to select these relays and
channels using the key if you have started from a deselected switches
configuration, or to deselect the ones not required if you have started from a selected
switches configuration

A path configuration may consist out of several relays located on different R&S OSP
modules. Please note that the relay buttons in the corresponding dialogs must be
selected for all relays which should be taken over in the path configuration.

Perform the settings of the OSP-B101 module as shown in the second screenshot in
chapter 4.3.4. This selects K11 to be in NO and K15 to be in NC position.

Operating Manual 1505.3696.1204 T



R&S® OSP Instrument Functions

Graphical User Interface

Then go back to the Main menu using the key, and select the Path Switching
menu.

Channel Paths

Predefined Paths

Panel_path_00 (not defined)
Panel_path_01 (not defined)

Panel_path_02 (not defined)
Panel_path_03 (not defined)
Panel_path_04 (not defined)
Panel_path_035 (not defined)
Panel path 06 (not defined)

- |

If no path has been saved so far, the list shown in the dialog only contains undefined
paths. By default, on an R&S OSP130 there are ten paths which can be defined
(Panel_path_00 till Panel_path_01).

Channel Paths

Predefined Paths

Panel_path_00 (not defined)
Panel_path_01 (not defined)
Panel_path_02 (not defined)
Panel_path_03 (not defined)
Panel_path_04 (not defined)
Panel_path_035 (not defined)
Panel path 06 (not defined)

N | - |

If no path has been saved so far, the list shown in the dialog only contains undefined
paths. By default, on an R&S OSP130 there are ten paths which can be defined
(Panel_path_00 till Panel_path_01).

Channel Paths

Predefined Paths

Panel_path_00
Panel_path_01 (not defined)

Panel_path_02 (not defined)
Panel_path_03 (not defined)
Panel_path_04 (not defined)
Panel_path_05 (not defined)
Panel path 06 (not defined)

After pressing the - key (Save being the only possibility when an undefined path is
marked) the path configuration is stored as Panel_path_00.

Now mark the Info button using the cursor keys and press -
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Path Info

Panel_path_00

F02, A11, channel 01, position 01
F02, A11, channel 05, position 00

The information displayed thereupon contains the two relays included in the path
configuration.

Then go back to Manual switching and select the module OSP-B102.

Perform the settings of the OSP-B102 module as shown in the second screenshot in
chapter 4.3.5. This selects K1 to be in position 3.

Go now back to the Main menu using the key, and select the Path Switching
menu.

Channel numbers
Note that for some modules there might be an offset to be included either way in order
to convert channel numbers to relay names. For example, channel 1 on an OSP-B101
corresponds to K11.

Opé

Path Info

Panel_path_01

Fo2, A11, channel 01, position 01
Fo2, A11, channel 03, position 00

Fo2, A12, channel 01, position 03

Mark Panel_path_01 with the cursor keys and press - This saves the
configuration. Displaying then the related information will lead to the display shown
here.

Note that the K1 setting of the OSP-B102 has been added to the previous one since
there was no deselect made for OSP-B101.
Then go back to Manual switching and select the module OSP-B103.

Perform the settings of the OSP-B103 module as shown in the second screenshot in
chapter 4.3.6. This selects channel 6 to be low and channel 7 to be high.

Save this configuration in a similar way to Panel_path_02 and display the related
information.
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Path Info

Panel_path_02

F02, A11, channel 01, position 01
channel 03, position 00

channel 01, position 03
channel 06, position 00
channel 07, position 01

Again, you observe that the new information has been added.

If a new configuration needs to be independent from the previous one, you should use
the Configuration menu first in order to deselect or select all switches.

In any case, it is good practice to verify the settings by close inspection of the saved
path configuration.

Besides the possibilities for defining a path configuration and to display the information
related to this configuration, there are two more actions one can do from the path menu.
Channel Paths

Predefined Paths

Panel_path_00
Panel_path_01 (not defined)

Panel_path_02 (not defined)
Panel_path_03 (not defined)
Panel_path_04 (not defined)
Panel_path_035 (not defined)
Panel path 06 (not defined)

[_ser | R _Seve [ Detee |

When marking an existing path and choosing the Set button, pressing - will switch
all relays and channels related to this path configuration.

Note that performing the switching will not change which switches are selected. Only
the state of the switches of the path configuration will be set as desired.

When marking an existing path and choosing the Delete button, pressing -wiII
remove this path.

Names of path configurations
As seen in this chapter, the paths which can be chosen for saving path configurations
are the fixed ones (Panel_path_01 etc.) provided on the GUI.

Using the OSP Panel, see chapter 2.4, free names can be given to configurations.
Within the GUI it is possible to save new configurations onto these names as well, and
also the other functions like Info, Delete and Set are available.
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4.4 R&S OSP Switch Cycle Counter

The R&S OSP is designed with a switch cycle counter.

Although the relays used in the R&S OSP modules are selected with respect to high
life time, it is recommended to count the switching cycles to have an overview on the
instrument use and to replace the relays in time.

The information on the switching cycles is stored on each of the R&S OSP modules. This
way the modules always keep the actual information even when exchanging a module.

R&S OSP Switch Cycle Counter

The cycle counter state is not continuously saved on the flash memory of the
R&S OSP modules but only in regular intervals. The switch cycle counter only is
foreseen to be read for maintenance and service purpose.

The Switch Cycle Counter State can be read using the OSP Panel application.

Activation of the Switch Cycle Counter Functionality is quite simple; the application
OSP Panel already must be installed. The following steps are necessary:

@ Select the properties of the icon ‘OSP Panel” and add the keyword —admin in
the application program command line (Target) as shown in the menu below.

O5PPanelPropetties . [2x

| Generall Shortcut ]I Compatibility | S ecurity |

éﬁ} DSP Parel

Target type:  Application

Target location; O5P Parnel

Target: |"C:‘\DSF’ Panel\DSP Panel.exe’ -adrmit |

Start in: |"E:\DSF’ Panel" |

Shortcut key: |No’he |

Run: | Mormial window ~a-|
Comnment: | |
[ Find Target... ] [ Change lcon... ] [ Advaniced. . ]

[ 0K ] [ Cancel Apply
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Operating the OSP Panel with the Switch Cycle Counter Functionality enabled will
show a menu for the modules like the following (example for OSP-B101 module):

K11 | -
5 p— [
C
2 —F— N0
K12 4
> — ML
C
19 I MO
K13 153
19 — HC
C
1 =
| — MO
K14
- L1 — nC
C
1 —F— NO
Kib -
1 p— [
C
4 —}— HNO
-|=;;_15-_| -
4 — [
Fﬂahﬁmtml Clase |

The numbers above and below the relay label (K11 to K16) show the cycles, the relays
already have been switched to NO and NC position, respectively.

F | € Selecting this button will read the actual state of the switch cycle counter.
etch Counters

@ Pressing this button will exit the dialog.

Cloze




R&S OSP Selftest

R&S OSP Switch Cycle Counter
Note that the OSP switch cycle counter state is stored on the corresponding switch
module on-board memory. To reduce the write operations for the on-board memory,
the cycles are stored on the following events:

- each 60 minutes

- every 1000 cycles

- on each “Fetch Counters” command (only if counter state has changed)

4.5 R&S OSP Selftest

The R&S OSP provides a basic selftest procedure on module level. The selftest is
primarily intended for production and service purposes; it is not needed during normal
operation of the instrument. The following description serves as a general overview.

4.5.1 Selftest via OSP Panel

A selftest can be performed for the R&S OSP via the OSP Panel. See chapter 2 for
information on the installation and operation of the OSP Panel application.

The selftest result reflects the current instrument status and checks if all the hardware
as shown in OSP Panel module catalog is correctly initialized.

The selftest does not execute special hardware tests.

The selftest is started as follows:
@ Select >Utility >Self Test ... in the OSP Panel.

The selftest is started immediately and with positive result, the following message will appear:

[ 5clr rest ST

"seffrest passed!

oK

Press OK to exit the Selftest Utility.
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4.6 R&S OSP Configuration Check

The R&S OSP and the installed modules all are equipped with on-board memory
containing the actual device and module data. These data are primarily intended for
production and service purposes.

4.6.1 System Info via OSP Panel

The system information can be read out of the R&S OSP via the OSP Panel. See
chapter 2 for information on the installation and operation of the OSP Panel application.
The system info can be read as follows:

# Select >File >System Info ... in the OSP Panel.
The system information is read from the R&S OSP hardware and the following text file
is opened and displayed:

B ospSysteminfo.twt - Notepad ﬂ.-JD.l!]
Ble £dt Format Wew Heb

| =

R&ES-OSP SYSTEM INFORMATION

[r01]

OSP Mame: OSP 120

josp address: 2100001

Mainboard serial number: 100004,/000
Mainboard Part number: 1505.3050.02
Mainboard Hardware Code: ©
{Mainboard product Index: 02,00

Module Mame: OSP-ELOL

pescription: & x SPDT relay / 18 GHz
serfal number: 915873/003

Part number: 1509.5101.02

Hardware Code: 0

product Index: 01.00

Module mMame: OSP-8102

pescription: 2 x SPAT relay / 18 GHz
serial mumber: 100010/002

Part wumber: 150%.5201.02

Hardware Code: O

Product Index: 01,00

Module Mame: OSP-8103
pescription: 16 x Infout port
serial number: 100005/000
Part nNumber:; 1505.5301,02
Hardware Code: 0

product Index: O1.00

[Path List]
Pa :

Th_pPal:
OSPLZ0CSN 100004 ), /05P-BL01 (A1) W11 —NC/05P-8102 (A12),/¥1-1/K2-1/

Path_Pa2:
OSPL20(SN 100004 ) /0SP-BLOLCALL ) /K11-N0/ KL 2-NC/OSP-8102(A12) /k1-2,/k2-2/

pPath_Pa3:
0SP120(SN:100004 ) /0SP-BLOL(A1T ) /K11 -NO /K12 -N0 /OSP-B102 (A12) /K1-3/K2-3/

=

If any paths are defined for the R&S OSP, they are listed under [Path List].
The name of the path is indicated together with the relay setting related to the path.
Close the Notepad to exit the system info utility.

System Info:
The textfile containing the System information is stored with the file name ospSysteminfo.txtin
the installation directory of the OSP Panel (default directory: C:\OSP Panel).

Each time the system info utility is started at the OSP Panel, this file is overwritten with
the actual data.
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4.7 SCPI Read/Write Commands

As an additional feature, the OSP Panel allows a direct communication with the

R&S OSP via SCPI commands. This additional feature is foreseen for debug purpose
and requires to be familiar with SCPI commands of the R&S OSP. Refer to the section
on remote control (chapters 5 and 6 of this manual) for further information.

For direct communication with the R&S OSP via LAN interface proceed as follows:
@ Start the OSP Panel.
€ Select >Utility >Read/Write ... in the OSP Panel.

The following dialog will appear:

*Read J Write Communication

“adrite Comimand
[1oNz?

Riead Stirg
|ROHDERSCHWARZ, OSP120,1 00001, 1.0

The command to be written to the R&S OSP is entered in the upper text field. The
above example sends the identify command to the R&S OSP as soon as the Write
button is pressed.

After pressing the Read button, the answer is read from the R&S OSP. In the above
example the identification of the R&S OSP is read back and displayed.

: € Having entered the SCPI command in the text field next to this button, the
M command is sent to the R&S OSP as soon as this button is pressed.

% If the command sent to the R&S OSP is a query command expecting an
answer from the R&S OSP, the answer can be read by pressing the READ
button.

SCPI Read/Write Commands

This function is not required for operation of the R&S OSP. It is foreseen as additional
feature for test and debug purpose. The use of SCPI Read/Write Commands requires
knowledge of the R&S OSP remote control commands.
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4.7.1 OSP Temperature Read command

The OSP design with I°C interface and memory on each module has the utility to read
the temperature on it’s interface.

Read OSP module temperature

Note that this utility makes use of the module interface function. The read-back of the
module temperature is just for information and is not specified. This utility may be used
for example to examine the temperature conditions of the R&S OSP when the unit is
operated inside a rack.

The read the temperature from the OSP modules, the following SCPI command is sent
to the OSP: diag:service:sfun? F01,"temp2 0"

FO01 is the OSP frame 1 and temp2 the command to read the temperature.

The last digit in the above string has the following meaning:
0 = OSP Mainboard

1 = OSP Module interface 1

2 = OSP Module interface 2

3 = OSP Module interface 3

The SCPI command can be sent via the application OSP Panel, >Utility >Read/Write
as shown in the below example.

sfx Read / Write Communication
‘whrite Comimarid :
|diag:sewice:sfun? FO1. temp2 0¢ ' i "v'.i"rjl'ﬂ I
Read Sting
asp temperature [at boarder] : 30C _I —
Read

Eh:née-

i

Note that for the above function the corresponding module must be configured in the
OSP; if the module interface in not available, an error message will appear.
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Remote Control

This chapter provides instructions on how to set up the R&S OSP for remote control, a
general introduction to remote control of programmable instruments, and the
description of the remote control concept. For reference information about all remote
control commands implemented by the instrument, complemented by comprehensive
program examples, refer to chapter 6.

Remote Control Operation

The instrument provides a LAN remote control interface. The following table shows
details.

Table 1  Remofte control interface and protocols

Interface Protocols, VISA” Remarks
resource string

Local Area VXI-11 protocol The LAN REMOTE connector is located on the rear panel.
Network (LAN) TCPIP[board]::host For a description of the protocol and the interface commands
address[::LAN device | refer to VXI-11 Protocol.
name][::INSTR]

VISA socket resource | Refer to your VISA user documentation.
TCPIP[board]::host
address::Data
Port[::SOCKET)]

*) VISA is a standardized software interface library providing input and output functions
to communicate with instruments. The I/O channel (LAN or TCP/IP, USB, GPIB, ...)
is selected at initialization time by means of the channel—specific resource string
(also termed address string) quoted above or by an appropriately defined VISA alias
(short name). A VISA installation is a prerequisite for remote control over LAN or
USB interface. For more information about VISA refer to the user documentation.

LAN Connection

The R&S OSP provides a LAN connector for direct connection to a Local Area
Network. Remote control via LAN requires a VISA installation but no additional
hardware at the controller. VISA provides the TCP/IP interface type and several
protocol types to communicate with LAN-connected devices. For a simple example see
Establishing and Testing a LAN Connection.

SCPI (Standard Commands for Programmable Instruments) commands — instrument-
control commands — are used for remote control.
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5.1.1

Remote Control

SCPI Compatibility

The SCPI standard (Standard Commands for Programmable Instruments) is based on
standard IEEE 488.2 and aims at the standardization of device-specific commands, error
handling and the status registers. The R&S OSP is compatible to the SCPI version 1999.0.
SCPI-confirmed commands are explicitly marked in the command reference chapters.
Commands without SCPI label are device-specific, however, their syntax follows SCPI
rules. The tutorial "Automatic Measurement Control — A tutorial on SCPI and |IEEE 488.2"
from John M. Pieper (R&S order number 0002.3536.00) offers detailed information on
concepts and definitions of SCPI.

The requirements that the SCPI standard places on command syntax, error handling
and configuration of the status registers are explained in detail in the following
sections. Tables provide a fast overview of the bit assignment in the status registers.
The tables are supplemented by a comprehensive description of the status registers.

Manual and remote control

Remote control programs should always start from a well-defined initial state (e.g. with
the command *RST) and then implement the required settings in order to keep full
control over the instrument.

Establishing and Testing a LAN Connection

In the following example, a LAN connection is set up to the R&S OSP. The connection
is tested using a simple test script.

The steps in detail depend on the test environment in use. The present example is
based on a test tool which requires an additional VISA installation.

1. Connect your R&S OSP to the controller or to the home/company network using
the LAN REMOTE connector at the rear panel.

2. If you are using an R&S OSP120 (which has no display) a standard monitor must
be connected to the DVI-D connector on the front panel.

3. Switch on the R&S OSP, wait until the startup procedure has completed. If the
local area network supports DHCP, the IP address that will be assigned to the
R&S OSP is show on the instrument display or on the monitor. If DHCP is not
supported, the R&S OSP can always be addressed via fixed IP address
192.168.48.147. In the following, we assume that the instrument has the IP
address 10.123.10.173.

4. Start your test tool, define the VISA address string and assign an alias. In the following
example, the VISA address string "TPCIP0::10.123.10.173::inst0::INSTR" is defined;
see table in chapter Remote Control Operation. The VISA alias (short string) is
"OSP’. Note that the part “:inst0” of the VISA string is optional.

5. Write a test script using the VISA alias and run the script.

The following test script queries the identification string of the connected R&S OSP

and (after a short pause) returns the contents of the error queue:
OSP: *IDN?

PAUSE 100

OSP: system:error?



R&S® OSP

5.1.2

5.1.3

5.2

5.2.1

Remote Control

Messages

On test script execution, the test tool generates the following result log:

: Opening new VISA channel: TCPIP0::10.123.10.173::inst0::INSTR

: [-->TCPIP0::10.123.10.173::inst0::INSTR] Setting timeout to 5000 ms

: Connection to TCPIP0::10.123.10.173::inst0::INSTR established!

: Session handle: O

: VISA Resource-Identifier: TCPIP0::10.123.10.173::inst0::INSTR

: send Query (0, "*IDN?")
[--=>TCPIP0::10.123.10.173::inst0::INSTR] *IDN?

: read Answer (0, ..., False)
[<==-TCPIP0::10.123.10.173::inst0::INSTR]

Rohde&Schwarz,0SP130,100001,1.0

: send Query (0, "system:error?")
[-->TCPIP0::10.123.10.173::inst0::INSTR] system:error?

: read Answer (0, ..., False)
[<=-TCPIP0::10.123.10.173::inst0::INSTR] 0,"No error"

Switchover to Remote Control

On power-up, the instrument is always in the manual operating state and can be operated via
the front panel controls (for instruments equipped with a display — R&S OSP130), aconnected
keyboard or viathe Graphical User Interface (GUI) displayed on an externalmonitor. The
instrumentis switched to remote control as soon as itreceives a command from the controller.

Return to Manual Operation

Return to manual operation can be initiated via the front panel or via remote control.
€ Manually: Click a front panel key, and select the desired action.
€ Via VXI-11 protocol: &GTL interface message

Messages

The messages transferred between the controller and the R&S OSP can be either
interface messages or Device Messages (Commands and Device Responses).
Chapter SCPI Command Structure and Syntax describes the structure of the device
messages as defined by the SCPI standard.

VXI-11 Interface Messages

The VXI-11 protocol allows the instrument to be controlled in a Local Area Network.
For a short introduction and a list of interface functions refer to the VXI-11 Protocol
Specification document.

Opsrating Manual 1505.3696.12:04. LT
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Device Messages (Commands and Device Responses)

Device messages are transferred via the LAN interface (VXI-11 protocol). The ASCII
character set is used. A distinction is made according to the direction in which device
messages are transferred:
¢ Commands
are messages the controller sends to the instrument. They operate the device
functions and request information.
€ Device responses
are messages the instrument sends to the controller after a query. They can
contain measurement results, instrument settings and information on the
instrument status.

Commands are subdivided according to two criteria:
1. According to the effect they have on the instrument:
4 Setting commands
cause instrument settings such as a reset of the instrument or setting delay
times to some value.
® Queries
cause data to be provided for output on LAN, e.g. for identification of the
device or for querying I/O channel input conditions.
2. According to their definition in standard IEEE 488.2:
¢ Common commands
have a function and syntax that is exactly defined in standard IEEE 488.2.
Typical tasks are the management of the standardized status registers, reset
and selftest.
€ Instrument-control commands
are functions that depend on the features of the instrument. A majority of
these commands has also been standardized by the SCPI consortium.

The device messages have a characteristic structure and syntax. In the Remote
Command Reference chapter all commands are listed and explained in detail.

SCPI Command Structure and Syntax

SCPI commands consist of a so-called header and, in most cases, one or more
parameters. The header and the parameters are separated by a "white space" (ASCII
code 0 to 9, 11 to 32 decimal, e.g. blank). The headers may consist of

several mnemonics which are separated by colons. Queries are formed by appending
a question mark to the header.

SCPI defines two command types with different syntax:
% Common Commands
9 Instrument-Control Commands
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Common Commands

Common (=device-independent) commands consist of a header preceded by an
asterisk "*" and possibly one or more parameters.

Examples:

*RST RESET, resets the instrument.

*ESE 253 Sets EVENT STATUS ENABLE register to 253

*IDN? IDENTIFICATION QUERY, queries the instrument identification string.

Instrument-Control Commands

Instrument-control commands are based on a hierarchical structure and can be
represented in a command tree. The command headers are built with one or several
mnemonics (keywords). The first level (root level) mnemonic identifies a complete
command system.

Example:

ROUTe. .. This mnemonic identifies the ROUTe command system which provides
‘signal routing’ capabilities.

For commands of lower levels, the complete path must be specified, starting on the left
with the highest level, the individual keywords being separated by a colon ":".
Example:

ROUTe:PATH:DELete:ALL

This command is located on the fourth level of the ROUTe system. It deletes
previously define path configurations. The following rules simplify and abbreviate the
command syntax:

Optional mnemonics

Commands may contain optional mnemonics. These mnemonics are marked by
square brackets in the command description. The full command length must be
recognized by the instrument for reasons of compatibility with the SCPI standard.
Some commands are considerably shortened by omitting optional mnemonics.

Long and short form

The key words have a long form and a short form. Either the short form or the long
form can be entered; other abbreviations are generally not permitted.

Example:

ROUT :MOD:CAT?

ROUTe:MODule:CATalog?

Case insensitivity

The short form is marked by upper case letters, the long form corresponds to the
complete word. Upper case and lower case notation only serves to distinguish the two
forms in the manual, the instrument itself is case-insensitive.

Operating
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Parameters must be separated from the header by a "white space”. If several
parameters are specified in a command, they are separated by a comma ",". For a
description of the parameter types, refer to chapter SCPI Parameters.

Example:

ROUTe:MODule:DEFine F01,3100001

This command assigns an R&S OSP instrument represented by the address 3100001
to a instrument name. With this name the instrument can be addressed in subsequent
commands.

Structure of a Command Line

A command line may consist of one or several commands. It is terminated by a <New
Line>, a <New Line> with EOI or an EOI together with the last data byte. Some
programming languages automatically produce an EOI together with the last data byte.
Several commands in a command line must be separated by a semicolon ";". If the next
command belongs to a different command system, the semicolon is followed by a colon.
Example:

ROUT:PATH:DEF “pathl”, (@F01(0104)); :MMEM:STOR:STAT 0, “pathfile”
This command line contains two commands. The first command belongs to the ROUTe
system and defines a path name which it stored in the instrument’s internal memory.
The second command belongs to the MMEMory system and stores all actually defined
path names durable on the compact flash of the instrument.

If the successive commands belong to the same system, having one or several levels
in common, the command line can be abbreviated. To this end, the second command
after the semicolon starts with the level that lies below the common levels. The colon
following the semicolon must be omitted in this case.

Example:

ROUT:PATH:DEF “pathl”, (RF01A11(0104)); :ROUT:PATH:DEL “path0”

This command line is written in its full length and contains two commands separated
from each other by the semicolon. Both commands are part of the ROUT : PATH
command subystem, i.e. they have two levels in common.

When abbreviating the command line, the second command begins with the level
below ROUT : PATH. The colon after the semicolon is omitted. The abbreviated form of
the command line reads as follows:

ROUT:PATH:DEF “pathl”, (QF01A11(0104));DEL “path0”

A new command line must always begin with the complete path.

Example: ROUT:PATH:DEF “pathl”, (QRF01A11(0104))
ROUT:PATH:DEL “path0”
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Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise. It is
formed by adding a question mark to the associated setting command. The following
rules apply to the responses:
# The requested parameter is transmitted without header.
Example: CONFIGURE : RELAY : DELAY? (QF01A11(0104))
Response: 2 (corresponds to 100ms = 2*50ms)
@ Character strings are returned enclosed in quotation marks.
Example: ROUTe: PATH: CATalog?
Response: "pathl”,”path?2”

SCPI Parameters

Most commands require one or more parameters to specify their function. The
parameters must be separated from the header by a "white space". Permissible
parameters are numerical values and character strings. The parameter types and the
permissible ranges of values are specified in the command description.

Overview of Syntax Elements

The colon separates the key words of a command. In a command line the
separating semicolon marks the uppermost command level.

; The semicolon separates two commands of a command line. It does not alter
the path.

, The comma separates several parameters of a command.
? The question mark forms a query.

The asterisk marks a common command.

, Quotation marks introduce a string and terminate it.

A "white space" (ASCII-Code 0 to 9, 11 to 32 decimal, e.g. blank) separates
header and parameter.

Use of SCPI Subsystems

The structure of the instrument-control commands implemented by the R&S OSP is
described in chapter Instrument Control Commands. Due to this structure, some SCPI
subsystems are used in a specific manner. The following list gives an overview.
ROUTE... Controls relays and I/O channels

READ... Fetches the condition of I/O input channels and operation counters
CONFIGURE... Setinstrument’s parameters

MMEMORY... Stores data durable on compact flash or loads data from flash
DIAGNOSTIC... Provides hardware information of the system
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5.3 The R&S OSP Command Processing

5.3.1

The block diagram below shows how remote control commands are serviced in the
instrument. The instrument model consists of the following components:

Input Unit

Command Recognition

Data Base and Instrument Hardware

Status Reporting System

Output Unit

® o000

The individual components work independently and simultaneously. They
communicate with each other by means of so-called "messages".

. Input unit weith
AT Input buffer

v

Command
recagnition

\

Instrument settings .
data hase

— — system
Instrument
hardware

Owtput unit weith
Ethernet s output buffer

Status reporting

Input Unit

The input unit receives commands character by character from the controller and collects
them in the input buffer. The input unit sends a message to the command recognition as
soon as the input buffer is full or as soon as it receives a delimiter, <PROGRAM
MESSAGE TERMINATOR>, as defined in IEEE 488.2, or the interface message DCL.

If the input buffer is full, the message data traffic is stopped and the data received up to
then is processed. Subsequently the traffic is continued. If, however, the buffer is not
yet full when receiving the delimiter, the input unit can already receive the next
command during command recognition and execution. The receipt of a DCL clears the
input buffer and immediately initiates a message to the command recognition.
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Command Recognition

The command recognition stage analyzes the data received from the input unit. It
proceeds in the order in which it receives the data. Only a DCL is serviced with priority,
e.g. a ROUTE:CLOSE ... command (set relay(s) to specified condition(s)) is only
executed after the commands received before. Each recognized command is
immediately transferred to the data set but not executed immediately.

The command recognition detects syntax errors in the commands and transfers them
to the status reporting system. The rest of a command line after a syntax error is still
executed, if possible. After the syntax check, the range of the numerical parameters is
checked, if required.

If the command recognition detects a delimiter or a DCL, it also requests the data set to
perform the necessary instrument hardware settings. Subsequently it is immediately
prepared to process further commands. This means that new commands can already
be serviced while the hardware is still being set ("overlapping execution").

Data Base and Instrument Hardware

The expression "instrument hardware" denotes the part of the instrument fulfilling the
actual instrument function. The controller is not included. The data base manages all
the parameters and associated settings required for the instrument hardware.

Setting commands lead to an alteration in the data set. The data set management
enters the new values (e.g. relay conditions) into the data set, however, it only passes
them on to the hardware when requested by the command recognition. This can only
occur at the end of a command line, therefore the order of the setting commands in the
command line is not relevant.

The commands are only checked for their compatibility among each other and with the
instrument hardware immediately before they are transmitted to the instrument
hardware. If the instrument detects that execution is not possible, an "execution error"
is signaled to the status reporting system. All alterations of the data set are canceled,
the instrument hardware is not reset. Due to the delayed checking and hardware
setting, however, impermissible instrument states can be set for a short period of time
within one command line without this leading to an error. At the end of the command
line, however, a permissible instrument state must have been reached again.

Queries induce the data set management to send the desired data to the output unit.
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5.3.4 Status Reporting System

The status reporting system collects information on the instrument state and makes it
available to the output unit on request. The exact structure and function are described
in chapter Status Reporting System.

5.3.5 Output Unit

The output unit collects the information requested by the controller, which it receives
from the data set management. It processes it according to the SCPI rules and makes
it available in the output buffer. If the information requested is longer, it is made
available "in portions" without this being recognized by the controller.

If the instrument is addressed as a talker without the output buffer containing data or
awaiting data from the data set management, the output unit sends the error message
"Query UNTERMINATED" to the status reporting system. No data is sent via the
Ethernet, the controller waits until it has reached its time limit. This behavior is
specified by SCPI.

Operating Manual 1505.3696.1204 T
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5.4 Status Reporting System

The status reporting system stores all information on the present operating state of the
instrument, and on errors which have occurred. This information is stored in the status
registers and in the error queue. Both can be queried via Ethernet.

Hierarchy of status registers
As shown in the Overview of Status Registers, the status information is of hierarchical

structure.

L 4

STB, SRE

The Status Byte (STB) register and its associated mask register Service
Request Enable (SRE) form the highest level of the status reporting system.
The STB provides a rough overview of the instrument status, collecting the
information of the lower-level registers.

ESR, SCPI registers

The STB receives its information from the following registers:

The Event Status Register (ESR) with the associated mask register standard
event status enable (ESE).

The optional STATus:OPERation and STATus:QUEStionable registers which
are defined by SCPI and contain detailed information on the instrument.

The R&S OSP does not use the STATus:OPERation and the
STATus:QUEStionable register

L 4

IST, PPE

The IST flag ("Individual STatus"), like the SRQ, combines the entire
instrument status in a single bit. The PPE is associated to the IST flag. It fulfills
an analogous function for the IST flag as the SRE does for the service
request.

Output buffer

contains the messages the instrument returns to the controller. It is not part of
the status reporting system but determines the value of the MAV bit in the
STB.

All status registers have the same internal structure.

SRE register
The service request enable register SRE can be used as ENABIe part of the STB if the
STB is structured according to SCPI. By analogy, the ESE can be used as the ENABIle

part of the ESR.
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5.4.1 Overview of Status Registers

The status registers of the R&S OSP are implemented as shown below.

SRO
-
T
N 7 & STATus:OPERation
6 FRQASMS S~
- i LESE =
L0 4 R A=
-l;- g ® STATus:QUEStionable
;
0
SEE EFE
8 = logic AMNC
& = bgic OR
of all bita
_&. -
e —
& — @
2 — |
e — & |7
& — -He | €
He | B
| | 8- [ 4
PPE | A | 2
e | 2
® &= | 1
| - | C
Errorfevent  Qutput - —
15Tflag queue buffer ESE ESR

5.4.2 Contents of the Status Registers

The individual status registers are used to report different classes of instrument states or
errors. The following status registers belong to the general model described in IEEE 488.2:
® The Status Byte (STB) gives a rough overview of the instrument status.
# The Event Status Register (ESR) indicates general instrument states.

5.4.21 STB and SRE

The Status Byte (STB) provides a rough overview of the instrument status by collecting
the pieces of information of the lower registers. The STB represents the highest level
within the SCPI hierarchy. A special feature is that bit 6 acts as the summary bit of the
remaining bits of the status byte.

The Status Byte (STB) is linked to the Service Request Enable (SRE) register on a bit-
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by-bit basis.
€ The STB is indicating the current instrument state.
€% The SRE represents the Enable part of an SCPI register. If a bit is set in the
SRE and the associated bit in the STB changes from 0 to 1, the summary bit 6
(MSS) of the STB is set.
Bit 6 of the SRE is ignored because it corresponds to the summary bit of the STB.

Related common commands
The STB is read out using the command *STB?.
The SRE can be set using command *SRE and read using *SRE?.

The bits in the STB are defined as follows:

Bit | Meaning
No.

2 Error Queue not empty
This bit is set when an entry is made in the error queue.

3 QUEStionable status summary bit
The bit indicates a questionable instrument status, which can be further pinned down by polling the
QUEStionable register.

4 MAV bit(message available)
This bit is set if a message is available and can be read from the output buffer.
This bit can be used to automatically transfer data from the instrument to the controller.

5 ESB bit

Sum bit of the event status register. It is set if one of the bits in the event status register is set and
enabled in the event status enable register.

Setting of this bit implies an error or an event which can be further pinned down by polling the event
status register.

6 MSS bit (master status summary bit)
This bit is set if one of the other bits of this registers is set together with its mask bit in the service
request enable register SRE.

7 OPERation status register summary bit
This bit is set if an EVEN! bit is set in the OPERation-Status register and the associated ENABIe bit is
setto 1.

ESR and ESE

The Event Status Register (ESR) indicates general instrument states. It is linked to the
Event Status Enable (ESE) register on a bit-by-bit basis.
€ The ESR indicates the current instrument state.
€ The ESE represents the Enable part of an SCPI register. If a bit is set in the
ESE and the associated bit in the ESR changes from 0 to 1, the ESB bit in the
Status Byte is set.
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Related common commands

The Event Status Register (ESR) can be queried using ESR?.

The Event Status Enable (ESE) register can be set using the command *ESE and read
using *ESE?.

The bits in the ESR are defined as follows:

Bit No. | Meaning

0 Operation Complete
This bit is set on receipt of the command *OPC after all previous commands have been executed.

1 Request Control
This bit is set if the instrument requests the controller function. This is the case when a hardcopy
is sent to a printer or a plotter.

2 Query Error
This bit is set if either the controller wants to read data from the instrument without having sent a
query, or if it does not fetch requested data and sends new instructions to the instrument instead.
The cause is often a query which is faulty and hence cannot be executed.

3 Device-Dependent Error
This bit is set if a device-dependent error occurs. An error message with a number between -300
and -399 or a positive error number, which describes the error in greater detail, is entered into the
error queue (see).

4 Execution Error
This bit is set if a received command is syntactically correct, but cannot be performed for other
reasons. An error message with a number between -200 and -300, which describes the error in
greater detail, is entered into the error queue (see).

5 Command Error
This bit is set if a command which is undefined or syntactically incorrect is received. An error
message with a number between -100 and -200, which describes the error in greater detail, is
entered into the error queue (see).

6 User Request
This bit is set on pressing the LOCAL key, i. e. when the instrument is switched over to manual
control.

7 Power On(supply voltage on)
This bit is set when the instrument is switched on.

STATus:OPERation

The STATus:OPERation register contains conditions which are part of the instrument's
normal operation.

The R&S OSP does not use the STATus:OPERation register:

STATus:QUEStionable

The STATus:QUEStionable register indicates whether the data currently being
acquired is of questionable quality.

The R&S OSP does not use the STATus:QUEStionable register:
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Application of the Status Reporting System

The purpose of the status reporting system is to monitor the status of one or several
devices in a system. To do this and react appropriately, the controller must receive and
evaluate the information of all devices. The following standard methods are used:

# Query of an Instrument Status by means of commands

€ Query of Error Queue

Query of an Instrument Status

Each part of the instruments status registers can be read by means of queries with
common commands *STB? and *ESR?.

All queries return a decimal number which represents the bit pattern of the status
register. This number is evaluated by the controller program.

Decimal representation of a bit pattern

The STB and ESR registers contain 8 bits. The contents of a status register is keyed
and transferred as a single decimal number. To make this possible, each bit is
assigned a weighted value. The decimal number is calculated as the sum of the
weighted values of all bits in the register that are set to 1.

Bits 0 1 2 3 4 5 6 7

Weight 1 2 4 8 16 32 64 128

Example: The decimal value 40 = 32 + 8 indicates that bits no. 3 and 5 in the status register
(e.g. the QUESTtionable status summary bit and the ESB bit in the Status Byte) are set.

Error Queue

Each error state in the instrument leads to an entry in the error queue. The entries of
the error queue are detailed plain text error messages that can be queried via

remote control using SYSTem:ERRor [:NEXT]? or SYSTem:ERRor:ALL?. Each call
of SYSTem:ERRor [ : NEXT] ? provides one entry from the error queue. If no error
messages are stored there any more, the instrument responds with 0, "No error".

Especially in the test phase of a controller program the error queue should be queried
regularly since faulty commands from the controller to the instrument are recorded there as
well.
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5.4.4 Reset Values of the Status Reporting System

The table below indicates the effects of various commands upon the status reporting
system of the R&S OSP.

Event Switching on DCL,SDC *RST or STATus | *CLS
supply (Device Clear, | SYSTem:PRESet | :PRESe
voltagePower- Selected t

On-Status-Clear | Device Clear)

Effect 0 1

Clear STB,ESR yes yes
Clear SRE,ESE yes

Clear PPE yes

Clear EVEN parts of the yes yes
registers

Clear ENABIe parts of all yes yes

OPERation-and
QUESTionable registers,
Fill ENABIe parts of all other
registers with "1".

Fill PTRansition parts with ,1" yes yes
Clear NTRansition parts

Clear error queue yes yes yes
Clear output buffer yes yes yes 1 1 1
Clear command processing | yes yes yes

and input buffer

1 Every command being the first in a command line, i.e. immediately following a <PROGRAM MESSAGE
TERMINATOR> clears the output buffer.

Operating
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6 Remote Command Reference

This chapter lists all common commands and instrument-control commands for the
R&S OSP.

€ Common Commands

€ Instrument-Control Commands
For an overview of these commands refer to the Alphabetical List of Commands
(System).

Contents of this chapter
The commands listed in this chapter control the R&S OSP.

6.1 Special Terms and Notation

This section explains the meaning of special syntax elements used in the SCPI command
reference sections. A general description of the SCPI command syntax can be found in
section SCPI Command Structure and Syntax in the chapter Remote Control.

Information in the command tables
All commands are described according to the same scheme. The following information
is provided:

€ Complete command syntax and parameter list

€ Description of the command and its relationship with other commands

€ List and description of the parameters with their numerical ranges, default

values and default units.
€ SCPI conformance information, supported command types (setting command,

query)
€ Program example (optional)

Order of commands

The commands are arranged according to the SCPI subsystems. This means that
related commands are generally grouped together. Refer to chapter 6.5 for an
alphabetical list of all commands.

Operating 115
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Parameters

Many commands are supplemented by a parameter or a list of parameters. Parameters

either provide alternative options (setting a or setting b or setting c ..., see special

character "|"), or they form a list separated by commas (setting x,y).

€ <Par_Name> In the command tables and lists, parameters are generally

described by a name (literal) written in angle brackets (<>). This literal merely
serves as a parameters description; in an application program it must be
replaced by one of the possible settings reported in the detailed parameter
description.

Example: ROUTe:CLOSe <channel ist>

with <channel_list> is for example: (@F01A11(0101))

possible command syntax: ROUTe:CLOSe (@F01A11(0101))

Upper / lower case

Upper/lower case characters characterize the long and short form of the mnemonics in
a command. The short form consists of all upper-case characters, the long form of all
upper case plus all lower case characters. On the R&S OSP, either the short form or
the long form is allowed; mixed forms will generally not be recognized. Either the short
form or the long form are permissible. The instrument itself does not distinguish upper
case and lower case characters.

Special characters

@ []insquare brackets can be omitted when composing the command header
(see SCPI Command Structure and Syntax). The complete command must be
recognized by the instrument for reasons of compatibility with the SCPI
standard. Parameters in square brackets are optional as well. They may be
entered in the command or omitted.
Example: The following command has an optional element:
ROUTe:PATH[:DEFine] <path name>,<channel list> equals

ROUTe:PATH <path name>, <channel list>

€ {} Braces or curly brackets enclose one or more parameters that may be
included zero or more times.
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6.2 Naming Conventions

Some SCPI control commands which are introduced in the following chapters need
R&S OSP instrument specific parameter strings like <instr_name>, <module_name> or
<channel_list>.

For a better understanding on how these parameters strings are built up, this chapter
serves as an overview of the naming conventions.

<instr_name> (example: ROUTE:MODULE:DEFINE <instr_name>,<instr_address>)
An R&S OSP instrument can be operated as stand alone device controlled via LAN.
Beside that, it is possible to build up a larger system of several R&S OSP instruments
by connecting one or more further R&S OSP instruments to the LAN controlled
instrument via CAN bus.

To get access to any R&S OSP instrument in a system, each instrument needs a unique
name which appears as parameter in SCPI commands. Even an R&S OSP that is
operated as stand alone instrument, must be assigned to a instrument name. All name
assignments have to be done only once while configuring the system and are stored
durable on the compact flash of the R&S OSP which is directly connected to LAN.

The instrument name must have the following format:
Fxx
xx =01,02,03,...,09

Examples:
FO1
F02

F09

<module_name> (example: READ:MODULE:INTERLOCK <module_name>)

Each R&S OSP can comprise up to three relay or I/O channel modules. The modules
are located at the instrument’s ports A11, A12 and A13. To select one module of a
specific R&S OSP within a system of several R&S OSP instruments, both the
instrument name and the port ID is needed. Together they build the module name.
The module name must have the following format:

FxxAyy

xx =01,02,03,...,09

yy =11,12,13

Examples:
FO1A11
FO1A12
FO1A13
FO02A11
etc.
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<channel_list> (example: ROUTE:CLOSE <channel_list>)

To access a specific relay or an 1/0 channel which is part of a module located in an
R&S OSP, three pieces of information are needed. The module name, the number of
the relay/channel within the module and the condition it has to be set to. In accordance
to SCPI this information is building up a channel list.

An R&S OSP channel list must have the following format:

(@FxxAyy(ccnn))
xx =01,02,03,...,09
yy =11,12,13

cc =00, 01, 02, ...,06 (condition of the relay to be set)
nn =01, 02, 03, ...,16 (relay/channel number within a module)

Examples:

(@F01A11(0104))

added as parameter to a SCPI close command:

ROUTE:CLOSE (@F01A11(0104))

sets relay 4 on module at location A11 in R&S OSP instrument FO1 to condition 1.
ROUTE:CLOSE (@F01A11(0004))

sets relay 4 on module at location A11 in R&S OSP instrument FO1 to condition 0.
ROUTE:CLOSE (@F03A12(0601))

sets relay 1 on module at location A12 in R&S OSP instrument FO3 to condition 6 (the
relays on module OSP-B102 can be set to one out of six different positions).

Several relays or 1/0O channels can be set with one command.

Examples:

ROUTE:CLOSE (@F01A11(0102,0104,0105))

sets relays 2, 4 and 5 to condition 1.

ROUTE:CLOSE (@F01A11(0103,0004))

sets relay 3 to condition 1 and relay 4 to condition 0.

ROUTE:CLOSE (@F01A12(0102,0104),F0O1A13(0103),F02A11(0101))

sets relays 2 and 4 of the module at location A12 in instrument FO1 to condition 1, relay
3 of module at location A13 in instrument FO1 to condition 1 and relay 1 of module on
location A11 in instrument FO2 to condition 1.

If a continuous range of relays or 1/0 channels of one module is to be set to the same
condition, the <channel_list> can be written in the following format:
(@FxxAyy(ccnn:ccmm))

xx =01,02,03,...,09

yy =11,12,13

cc =00, 01, 02, ...,06 (condition of the relay to be set)

nn =01, 02, 03, ...,16 (relay/channel number within a module)

mm = nn + number of continuous relays to be set to the same condition

Examples:
ROUTE:CLOSE (@F01A11(0101:0106)) is equal to
ROUTE:CLOSE (@F01A11(0101,0102,0103,0104,0105,0106))
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Common Commands

Common commands are described in the IEEE 488.2 (IEC 625-2) standard. These
commands have the same effect on different devices. The headers of these commands
consist of "*" followed by three letters. Many common commands are related to the
status reporting system.

Command Parameters/ Short Description
Remarks

*CLS - CLear - Sets the status byte (STB), the standard event register (ESR) and the

Status no query EVEN part of the QUEStionable and the OPERation register to zero.
The command does not alter the mask and transition parts of the
registers. It clears the output buffer.

*ESE - Event 0 to 255 Sets the event status enable register to the value indicated. The query *ESE?

Status Enable returns the contents of the event status enable register in decimal form.

*ESR? —Event |- Returns the contents of the event status register in decimal form (0 to

Status Read query only 255) and subsequently sets the register to zero.

*IDN? - - Queries the instrument identification string of the R&S OSP.

IDentification query only

Query

*OPC — - Sets bit 0 in the event status register when all preceding commands have

OPeration been executed. This bit can be used to initiate a service request. The query

Complete form writes a "1" into the output buffer as soon as all preceding commands
have been executed. This is used for command synchronization.

*OPT? — - Queries the options included in the instrument and returns a list of the

OPTion query only options installed. The response consists of arbitrary ASCII response data

identification according to IEEE 488.2. The options are returned at fixed positions in a

query comma-separated string. A zero is returned for options that are not installed.

*RST — ReSeT |- Sets the instrument parameters to values for good remote operation. All

no query relays for the R&S OSP are set to their power up states and I/0 output

channels are set to LOW state.

*SRE - Service | 0to 255 Sets the service request enable register to the value indicated. Bit 6

Request Enable (MSS mask bit) remains 0. This command determines under which
conditions the MSS (master status summary) bit of the Status Register
is set. The query *SRE? returns the content of the service request
enable register in decimal form. Bit 6 is always 0.

*STB? — STatus | — Reads the contents of the status byte in decimal form.

Byte query query only

*TST? — self - Initiates the selftest of the instrument and outputs an error code in

TeST query query only decimal form (0 = no error)

*WAI - WAItto |- Prevents servicing of the subsequent commands until all preceding

continue no query commands have been executed and all signals have settled (see also

command synchronization and *OPC).
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6.4 Instrument-Control Commands

6.4.1

The instrument-control commands for the R&S OSP platform provide access to the
relay modules and I/O channel modules. There are configuration commands,
commands to access the mass memory and commands to perform diagnostic and
administrative tasks. The platform commands belong to the following SCPI
subsystems:

ROUTe Commands

READ Commands

CONFIGURE Commands

MMEMory Commands

DIAGnostic Commands

SYSTem Commands

L R IR K 2K K

ROUTe Commands

The SCPI subsystem ROUTe provides ‘signal routing’ capabilities for the R&S OSP.
With the commands of this subsystem the user gets access to all relays and I/O
channels of the instrument.

The ROUTe subsystem also provides capabilities to define and announce further
R&S OSP instruments to build up a system of several R&S OSP instruments. The
additional instruments are connected via CAN-Bus.

ROUTe:MODule:DEFine <instr_name>,<instr_address>

This command assigns an instrument name to a number representing an R&S OSP
instrument address. The instrument name must have the format 'FO1’ up to ’F09’. The
instrument address is a number, whereas the first digit represents the type of the
R&S OSP instrument and the following digits represent the serial number of the
instrument. Once an instrument is assigned to an instrument name, the relays and 1/0
channels of this instrument can be controlled by channel lists built up from the
instrument name, module name, relay number and relay condition. For more
information on how a channel list is built up, refer to chapter Naming Conventions.
The query of this command, ROUT:MOD:DEF? <instr_name> returns the instrument
address that has been previously assigned to the instrument name.

Every R&S OSP instrument in a system that comprises several instruments connected
to each other by CAN bus, must be assigned to an instrument name. Even the
instrument that is directly connected to LAN.

Operating
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All assignments are stored durable on the compact flash of the instrument which is
directly connected to LAN.

'<instr_name>'

'<instr_address>'

Example - Set

Example - Query

Characteristics

Represents an R&S OSP instrument. With this name, the
instrument can be selected in channel lists.
Format: FO1, FO2, .. up to F09

Address of an R&S OSP instrument, built up from the instrument
type ID and the serial number of the instrument.

Instrument type ID:

2: R&S OSP120

3: R&S OSP130

5: R&S OSP150

Serial number: for example 100001

ROUT:MOD:DEF F01,3100001
Assigns the R&S OSP130 instrument with serial number 100001
to the instrument name FO1.

ROUT:MOD:DEF? FO1
Response: 3100001

Firmware version V1.0
SCPI-confirmed

ROUTe:MODule:DELete <instr_name>

The previously defined <instr_name> will be deleted from the instrument’s internal
memory and from the compact flash. Afterwards the relays and 1/O channels of this
instrument cannot be controlled any longer.

'<instr_name>'

Example - Set

Characteristics

Represents the name of an R&S OSP instrument, which
previously was assigned to the instrument.
Format: FO1, FO2, .. up to F09

ROUT:MOD:DEL FO03
All relay and 1/0 channel modules of the R&S OSP instrument
assigned to the name 'F03’ are not longer available.

Firmware version V1.0
SCPI-confirmed. No query.

Operating
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ROUTe:MODule:DELete:ALL

All previously defined <module_names> will be deleted from the instrument’s internal
memory and from the compact flash. Afterwards the relays and 1/O channels of all
instruments that built up a system cannot be controlled any longer.

Example - Set ROUT :MOD:DEL: ALL
All relay and I/O channel modules of all R&S OSP instruments
cannot be controlled any longer.

Characteristics Firmware version V1.0
SCPI-confirmed. No query.

ROUTe:MODule:INIT

The INIT command causes an update of all internal held data of the system of one or
several R&S OSP instruments connected via CAN bus. The internal held data
comprises data like serial number, part number, hardware code etc. of all modules of
all R&S OSP instruments that were previously announced to the system with the
command ROUTe:MODule:DEFine <instr_name>,<instr_address>.

The data is read from the flash EEPROM of all modules.

There is no need to send the INIT command right after a new R&S OSP instrument
was defined or deleted. To define or delete an instrument means to update the internal
held data automatically.

Example ROUT:MOD: INIT
Reads relevant data from the flash EEPROM of all modules of
all R&S OSP instruments that build up a system.

Characteristics Firmware version V1.0
Device-specific. No query.
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ROUTe:MODule:CATalog?

The ROUTe:MODule:CATalog? query command returns a list of all relay or I/O channel
modules of all R&S OSP instruments that were previously announced to the system
with the command ROUTe:MODule:DEFine. Besides the internal module name (e.g.
FO01A11), also the type of the module is returned (e.g. OSP-B101).

Example ROUT:MOD:CAT?
Response: “0OSP-B101-F01A11”,“OSP-B102-F01A12”"
For further information on naming conventions of modules,
module locations within an instrument and instrument names,
please refer to chapter Naming Conventions.

Characteristics Firmware version V1.0
SCPI-confirmed, but device-specific response format.
Query only.

ROUTe:CLOSe <channel_list>

The CLOSe command allows specific individual relays and I/O channels to be set. The
CLOSe? query allows the condition of individual relays and I/O channels to be queried.
The instrument returns a 1 or O for each relay or channel in the list, in the same order
as the list is specified. A response of 1 means the relay or the channel is in the
condition that is indicated in the <channel_list>. A response of 0 means the channel is
not in the condition that is indicated in the <channel_list>.

'<channel_list>' List of relays and 1/0 channels and their condition to be set or
queried. For more information on how a channel list is built up,
refer to chapter Naming Conventions.

Example - Set ROUT:CLOS (Q@QF01A11(0101),F01A12(0602))
Sets relay 1 on module at position A11 in R&S OSP instrument
with ID FO1 to condition 1.
Sets relay 2 on module at position A12 in R&S OSP instrument
with ID FO1 to condition 6.

Example - Query ROUT:CLOS? (@FO01A11(0101),F01A12(0602))
Response: 1,1
(both relays are in the condition indicated in the channel list)
or
ROUT:CLOS? (QFO01A11(0001),F01Al12(0502))
Response: 0,0
(none of both relays is in the condition indicated in the channel list)

Characteristics Firmware version V1.0
SCPI-confirmed, but device-specific <channel_list> format.
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ROUTe:PATH[:DEFine] <path_name>,<channel_list>

The ROUTe:PATH:DEFine command assigns <path_name> as a user-specified way of
referring to <channel_list>. This command allows the user to define a list of relays and
I/O channels to be set to a specific condition with the use of a <path_name>.

After a path name is defined it only exists in the instruments internal memory. To store
all defined path names durable on the instruments compact flash use the command
MMEMory:STORe:STATe.

The query of this command, ROUTe:PATH:DEFine? <path_name> returns information
about what conditions are defined for all relays and 1/0 channels that appear in the
<channel_list> associated with <path_name>.

The format of the returned information differs from the format of <channel_list>.

'<path_name>' String parameter to specify the name of the path to be defined.
'<channel_list>' Listof relays and I/O channels and their condition to be set or queried.
Example - Set ROUT:PATH:DEF “config 017, (RF01A11 (0103))

Determines that path name “config_01" is equivalent to the
channel list (@F01A11(0103))

The command

ROUT:CLOS (QFO01A11(0103))

now equals the command

ROUT:CLOS “config 017

Both commands set relay 3 on module at position A11 in
R&S OSP instrument with ID FO1 to condition 1.

Example - Query  ROUT:PATH:DEF? “config 01"
Response: 1100103
The first digit (1) represents the ID of the R&S OSP. Here: FO01;
second digit (1) represents the module position in the R&S OSP.
Here: A11; third, fourth and fifth digits (001) represent the relay
condition. Here: Set relayto condition 1; sixth and seventh digits
representthe number of therelay (orchannel)to be set. Here: Relay
number 3 is to be set.
Ifthe queried path name comprises conditions for more than one relay
orchannel, thereturned information blocks are separated by a
comma.
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Characteristics Firmware version V1.1
Note: At Firmware version 1.0 the third digit was not available.
SCPI-confirmed, but device-specific response format.

ROUTe:PATH:CATalog?

The ROUTe:PATH:CATalog? query command returns a list of all currently defined path
names that are stored in the internal memory of the instrument.

Example ROUT : PATH: CAT?
Response: “config 01”,”’config 02”,”config 03"

Characteristics Firmware version V1.0
SCPI-confirmed. Query only.

ROUTe:PATH:DELete[:NAME] <path_name>

The previously defined <path name> will be deleted from the instrument’s internal

memory.
'<path_name>' String parameter to specify the name of the path to be deleted.
Example - Set ROUT:PATH:DEL “config 03”

The path config_03 will be deleted.
Characteristics Firmware version V1.0

SCPI-confirmed. No query.

ROUTe:PATH:DELete:ALL

All previously defined path names will be deleted from the instrument’s internal

memory.

Example - Set ROUT:PATH:DEL:ALL
Afterwards, a call of
ROUT : PATH:CAT?
will return following response; ""

Characteristics Firmware version V1.0

SCPI-confirmed. No query.
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6.4.2 READ Commands

The READ commands allow to acquire data from the different relay or I/O modules of
an R&S OSP. From relay modules the number of life time operation cycles of each
relay can be acquired, it can be acquired whether relay module OSP-B104 is in
Interlock state or not and the condition of all input channels of /0O modules can be
acquired.

READ:RELAY:OPERATIONS? <channel_list>

Acquires the number of operation cycles of each relay (and even of I/O channels) that
appears in the <channel_list>. The instrument returns a number for each relay or channel
in the list, in the same order as the list is specified. For example a response of 100 means
the relay has been closed a hundred times and opened again in it’s life time. The number
of operation cycles of each relay is stored durable in the flash EEPROM of the module the
relay is part of. This is done after every hour of operation time of an R&S OSP (only if the
counter has changed). This is also done when the instrument receives the query command
READ:RELAY:OPERATIONS? To make sure that no operation cycles ‘get lost’ this READ
query command should be sent before a remote control session is quit.

'<channel_list>' List of relays and I/0O channels and their condition the number of
operation cycles is queried.
For more information on naming conventions and how a channel
list is built up, please refer to chapter Naming Conventions.

Example READ:RELAY :OPERATIONS? (QF01A11(0101,0105))
Response: 86,1267
Relay 1 on module at position A11 in R&S OSP instrument with
ID FO1 was set 86 times to condition 1 in it’s life time.
Relay 5 on module at position A11 in R&S OSP instrument with
ID FO1 was set 1267 times to condition 1 in it’s life time.

Characteristics Firmware version V1.1
Device-specific. Query only.
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READ:MODULE:INTERLOCK? <module_name>

Acquires the interlock state of a relay module. At the moment this command applies
only to module OSP-B104 and is ignored if <module_name> specifies any other
module. For more information about the meaning of interlock, please refer to the
description of module OSP-B104.

'<module_name>'

Example

Characteristics

Represents the ID of an OSP-B104 module within an R&S OSP
instrument.

For more information on naming conventions and how a module
ID is built up, please refer to chapter Naming Conventions.

READ:MODULE:INTERLOCK? FO1A12

Response: 1

The OSP-B104 module at position A12 in R&S OSP instrument
with ID FO1 is in interlock state.

Firmware version V1.1
Device-specific. Query only.

READ:I0:IN4? <module_name>

Acquires the condition of the four I/O input channels of module OSP-B104. The
returned result is an integer value that represents the condition of all input channels of
the module. This integer value is in the range of 0 (all channel are logical 0-LOW) to 15
(all channel are logical 1-HIGH).

'<module_name>'

Example

Characteristics

Represents the ID of an OSP-B104 module within an R&S OSP
instrument.

For more information on naming conventions and how a module
ID is built up, please refer to chapter Naming Conventions.

READ:IN:104? FO1A13

Response: 4

4-bit binary equivalent of this value: 0100. Input channel 3 (one-
based) of the OSP-B104 module at position A13 in R&S OSP
instrument with ID FO1 is in condition HIGH. All other available
channels are in condition LOW.

Firmware version V1.1
Device-specific. Query only.
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READ:IO:IN6? <module_name>

Acquires the physical condition of the six relays located on an OSP-B106 module.
There are three relays that provide N connectors and three relays that provide BNC
connectors at the front of the module OSP-B106. At the moment it is only possible to
acquire the physical condition of the BNC relays which are numbered 4, 5 and 6.

The returned result is an integer value that is equivalent to a six bit binary value
whereas bit number 3, 4 and 5 represents the condition of the BNC relays numbered 4,
5 and 6. A closed relay is indicated by a bit value of 1, an open relay is indicated by a
bit value of 0.

'<module_name>' Represents the ID of an OSP-B106 module within an R&S OSP
instrument.
For more information on naming conventions and how a module
ID is built up, please refer to chapter Naming Conventions.

Example READ:IN:106? FO2A11
Response: 8
6-bit binary equivalent of this value: 001000. Relay 4 (one-
based) of the OSP-B106 module at position A11 in R&S OSP
instrument with ID FO2 is in ‘closed’-condition. All other relays
are in ‘open’-condition.

Characteristics Firmware version V1.3
Device-specific. Query only.

READ:IO:IN16? <module_name>

Acquires the condition of all input channels of an I1/O module. Up to sixteen input channels
(like on module OSP-B103) can be queried. The returned result is an integer value that
represents the condition of all input channels of the module. This integer value is in the
range of 0 (all channel are logical 0-LOW) to 65535 (all channel are logical 1-HIGH).

'<module_name>' Represents the ID of a I/O module within an R&S OSP
instrument.
For more information on naming conventions and how a module
ID is built up, please refer to chapter Naming Conventions.

Example READ:IN:10167? FO1A13
Response: 4
16-bit binary equivalent of this value: 0000 0000 0000 0100.
Input channel 3 (one-based) of the I1/O module at position A13 in
R&S OSP instrument with ID FO1 is in condition HIGH. All other
available channels are in condition LOW.

Characteristics Firmware version V1.0
Device-specific. Query only.
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6.4.3 CONFIGURE Commands

The only CONFIGURATION command implemented applies to power relay module
OSP-B104.

CONFIGURE:RELAY:DELAY <channel_list>

At the moment this command applies only to the four power relays located on module
OSP-B104. It allows to set a time delay for relay operations. This delay determines the
period of time which is reserved for a power relay to change its condition. The 8-Bit delay
value has a resolution of 50 ms. The adjustable time period spreads from 0 seconds to
12.75 seconds (values: 0-255). Default value: 2 (delay time: 100 ms). After a
ROUT:CLOSE command that modifies the condition of a relay on OSP-B104, the
instrument only accepts further remote control commands after this period of time. This
makes sure that the condition change process of a power relay has completed before
further commands are executed.

If delay time is modified, the new value will be stored durable on compact flash.

'<channel_list>' List of relays and their associated delay times to be set (only
relays on module OSP-B104).
Example - Set CONFIGURE:RELAY:DELAY (@FO01A11(411:414))

All four relays on module at position A11 in R&S OSP instrument
with ID FO1 are configured to a delay time of 200 ms to change
their conditions. The last two digits of each entry represent the
name of the relay, the (up to three) leading digits represent the
delay time. In this example the delay time is 4 * 50 ms.

The four relays on OSP-B104 are named 11, 12, 13 and 14. The offset of 10 is
necessary to separate the relays from the I/O channels that are also located on the
module OSP-B104. The names of the I/O channels start with 1.

Example - Query CONFIGURE:RELAY:DELAY? (QFO01A11(11:14))
Response: 4,4,4,4
In the <channel_list> of the query command only the relay names
(two digits) appear. Any leading digits will be ingnored.
Characteristics Firmware version V1.1
Device-specific. Command and query.
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6.4.4 MMEMory Commands

The SCPI subsystem MMEMory provides mass storage capabilities for the R&S OSP.
A set of defined path configurations can be stored durable on the R&S OSP compact
flash memory.

File names can be chosen according to Linux™ conventions.

MMEMory:STORe:STATe <numeric_value>,<file_name>

Stores a file durable on the compact flash memory of an R&S OSP by transferring it
from the instrument’s internal memory. The stored file comprises the actual defined set
of path configurations (previously defined with command ROUTe:PATH[:DEFine]
<path_name>,<channel_list>.

'<numeric_value>' Ignored in actual Firmware version. Reserved for future
purposes.

'<file_name>' String parameter to specify the name of the file to be stored.

Example MMEM: STOR:STAT 0, my.pathconfigs”

Stores file my.pathconfigs on the flash memory

Characteristics Firmware version V1.0
SCPI-confirmed. No query.
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MMEMory:LOAD:STATe <numeric_value>,<file_name>

Loads a file from the compact flash memory to the instrument’s internal memory. The
loaded file comprises a set of path configurations.

All path configurations located in the instrument’s internal memory before execution of
this command will be overwritten with the path configurations associated with the
loaded file.

'<numeric_value>' Will be ignored in actual Firmware version. Reserved for future

purposes.
'<file_name>"' String parameter to specify the name of the file to be loaded.
Example MMEM: LOAD:STAT 0,”my.pathconfigs”

Loads file my.pathconfigs from the flash memory to the
instrument’s internal memory.

Characteristics Firmware version V1.0
SCPI-confirmed, no query.

MMEMory:CATalog?

Returns all files that are stored on the compact flash memory. Each of these files is
comprising a set of path configurations.

Response One or more file names in quotation-marks. If more than one file
name is returned, the names are separated by a comma.

Example MMEM: CAT?

Response: "pathconfigs.savrcl", "my.pathconfigs"

Characteristics Firmware version V1.0
Device-specific response. Query only.

MMEMory:DELete '<file_name>'

Removes a file from the compact flash memory.

'<file_name>"' String parameter to specify the name of the file to be removed.

Example MMEM:DEL "my.pathconfigs"
Removes file my.pathconfigs from the flash memory.

Characteristics Firmware version V1.0
SCPI-confirmed. No query.
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6.4.5 DIAGnostic Commands

The purpose of the DIAGNOSTIC subsystem is to provide instrument service and
diagnostic commands. All commands in this subsystem are device-specific.

DIAGnostic:SERVice:STESt:RESult?

Starts an instrument internal self test routine and returns information about any error
that is detected.

Example - Query DIAG:SERV:STES:RES?
Response: “Passed”
or, for example if an error is detected:
“Failed, OSP-B101-FO1A11, Error XY occurred.”

Characteristics Firmware version V1.0
Device-specific. Query only.

Ope 132



R&S® OSP Remote Command Reference

Instrument-Control Commands

DIAGnostic:SERVice:HWINfo?

Returns information about all components (mainboards and modules) that are part of
the complete system of one or several R&S OSP instruments.
The returned component information comprises:

- location ID

- name

- serial number

- part number

- hardware code

- product index.
The response is a string in following format:
"<location>|<name>|<sn_nbr>|<part_nbr>|<hardware_code>|<product_index>*

Example - Query  DIAG:SERV:HWIN?

Response:
“FO1|OSPMAINBOARD|100123]1505.3050.04|0]03.00”,
“FO1A11|OSP-B101|100001]1505.3250.02|0]|01.00”,
“FO1A12|0OSP-B102|100002|1505.3260.02|0]01.00”,
“FO1A13|OSP-B103|100001|1505.3270.02|0]|01.00",
“FO2|OSPMAINBOARD|100123|1505.3050.04|0]03.00”,
“FO2A11|OSP-B101|100001]1505.3250.02|0]01.00",

The hardware information query command detected two

R&S OSP instruments with ID FO1 and FO2. The instrument FO1
comprises a mainboard and three modules:

B101 located at A11,

B102 located at A12,

B103 located at A13.

The instrument FO2 comprises a mainboard and only one module:
B101 located at A11.

Characteristics Firmware version V1.0
Device-specific. Query only.

Operating 133



R&S® OSP

Remote Command Reference

Instrument-Control Commands

6.4.6 SYSTem Commands

The SYSTem subsystem contains functions that are not related to instrument
performance. All commands are SCPI confirmed.

SYSTem:ERRor:ALL?

Queries and at the same time deletes all entries in the error queue.

The entry consists of an error number and a short description of the error. Positive
error numbers are instrument-dependent. Negative error numbers are reserved by the
SCPI standard.

Example SYSTem:ERRor :ALL?
Query all entries in the error queue. “0,"No error
the error queue is empty.

is returned if

Characteristics Firmware version V1.00.
SCPI confirmed. Query only.

SYSTem:ERRor[:NEXT]?

Queries and at the same time deletes the oldest entry in the error queue. Operation is
identical to that of STATus : QUEue [ : NEXT] ?

The entry consists of an error number and a short description of the error. Positive
error numbers are instrument-dependent. Negative error numbers are reserved by the
SCPI standard.

Example SYSTem:ERRor?
Query the oldest entry in the error queue. 0,"No error" is
returned if the error queue is empty.

Characteristics Firmware version V1.00.
SCPI confirmed. Query only.

SYSTem:ERRor:CODE:ALL?

Queries and at the same time deletes all entries in the error queue.

The command returns the error numbers without any description of the errors. Positive
error numbers are instrument-dependent. Negative error numbers are reserved by the
SCPI standard.

Example SYSTem:ERRor:CODE:ALL?
Query all entries in the error queue. "0" is returned if the error
queue is empty.

Characteristics Firmware version V1.00.
SCPI confirmed. Query only.
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SYSTem:ERRor:CODE[:NEXT]?

Queries and at the same time deletes the oldest entry in the error queue.

The command returns the error number without any description of the error. Positive
error numbers are instrument-dependent. Negative error numbers are reserved by the
SCPI standard.

Example SYSTem:ERRor : CODE?
Query the oldest entry in the error queue. "0" is returned if the
error queue is empty.

Characteristics Firmware version V1.00.
SCPI confirmed. Query only.

SYSTem:PRESet

Sets the instrument parameters to default values. The command corresponds to the
*RST command.

Example SYSTem:PRESet
Force the R&S OSP to a reset state.

Characteristics Firmware version V1.00
SCPI confirmed. No query.

SYSTem:VERSion?

Returns the SCPI version number to which the instrument complies. The instrument
complies to the final SCPI version 1999.0.

Example SYSTem:VERSion?
Query the SCPI version.

Characteristics Firmware version V1.00
SCPI confirmed. Query only.
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6.5 Alphabetical List of Commands (System)

Command Page
CONFIGURE:RELAY:DELAY ...t 129
DIAGNOSTIC:SERVICE:STEST:RESULT ......oiiiiiiii e 132
DIAGNOSTIC:SERVICE:HWINFO ... e 133
MMEMORY ICATALOG ...ttt ettt h ettt n et e b ettt e bt e bt e e be et e e s e e nneeeanes 131
MMEMORY:DELETE

MMEMORY :ILOAD:STATE ...ttt ettt ettt a ettt e b ettt e bt e bt e e be et e e s e e nneeeanes 131
MMEMORY :STORE:STATE ...ttt e e e sneeennas 130
READ:IOIINA ..ttt e e n e e e e e e n e s e neennee s 127
READ:IOIING ...ttt e e e n e e s e e e s ne e n e s e e e nnee s 128
READ:IOIINTG ...ttt sttt b ettt e e ae e e bt et e bt ea bt e ebe e et e e nan e e ne e an e et ns 128
READ:MODULE:INTERLOCK 127
READ:RELAY:OPERATIONS ... .ottt ettt nbe et e e e seneeneee s 126
ROUTEICLOSE ... .ottt e m e s e s e e s me e e e e e s e e neesnneenneens 123
ROUTE:MODULE:CATALOG ...ttt e nnee s 123
ROUTE:MODULE:DEFINE ...t 120
ROUTEIMODULE:DELETE ...ttt ettt ebe et ne e e et 121
ROUTE:MODULE:DELETEIALL ...ttt et s 122
ROUTE:MODULE:INIT

ROUTE:PATH:CATALOG. ...t s e e s e e e e e e e nneeas 125
ROUTE:PATHIDEFINE ... .ot e s 124
ROUTE:PATHDELETE ...ttt st eennee s 125
ROUTE:PATH:DELETE:IALL ...ttt ettt sttt ne et 125
SYSTEMERRORALL. ...ttt ettt sh ettt b ettt e st ab et et e nee e ene e beeeteenaneene 134
SYSTEM:ERRORICODE:IALL ...ttt ettt ettt eb et ettt ettt e nineene
SYSTEM:ERROR:CODE:NEXT

SYSTEM:ERRORINEXT ...ttt s e e s eenneesene e
SYSTEMPRESET ...t e e e m e s s e e e e s e e e e e e snneene
SYSTEMVERSION. ...ttt ettt eh ettt b e bttt e sas e e abe e ea bt e saeeeaneeebeeenteenaneene 135
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7 Applications

The following chapter provides an overview on the application of the R&S OSP within
EMC systems and the use with the application software R&S EMC32 as well as with
other software platforms.

A description on system extension and usage of particular OSP modules is included.

OSP and EMC32 Software

The Measurement Software EMC32 is the R&S application software for electromagnetic
interference (EMI) and electromagnetic susceptibility (EMS) measurement tasks.

The EMC32 software already is prepared to support the OSP. The following chapter shows
the required steps for the integration of the OSP and its use with the EMC32 software.

The OSP together with the different OSP modules can be configured for the different
switching tasks as they are required for EMI and EMS measurements.

Configuration of the EMC32 for OSP

The following steps require knowledge on the operation of the EMC32 software. There
are no explanations given concerning the use of the EMC32; for details of the
operation of the EMC32 refer to the manual “R&S EMC Measurement Software
EMC32".

As a first step, the new device OSP is to be added to the EMC32 device list.

With the EMC32 software started, the function >Extras >Device List is selected. The
dialog for the EMC32 device configuration will be displayed.

vt (e 0 1o
Devi oA B @ X By
@ LISN: -] Name | Devien | Type | Intestace | Addi/SN | State
i [ Moniaring [lose Switchints osP Visa TCAIP:- Vitual

[# MubtiFieldProbes
+ || Ozciloscopes

& [55] PoweiMeters
@ bl Recevers

- [5] Shdebars
= SwatchUnits

[7] Bonn RSU
FSAEH-Gen
Genenc ASU
ICS 4842
IMS ASL
P5U [Spinres)
RSU
SCiu o2
SCiu 03
T s AFTIM .:J

|

SESESESEAESE AL ML AL SN

ok | Conce |
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In the Device list which is shown in the left box, the device type SwitchUnits and
device OSP is selected.

€ When pressing this button, the device OSP is taken over into
é the EMC32 device configuration and displayed in the box
Configured Devices

By double-clicking the device OSP, the dialog for further configuration of the Device is opened.

T%: 0SP - 0SP - SwitchUnits 3 x|

General | Propetties | Test |

r Interface State
Type

T =l
W54 Device ldentifier
ITEF'IF'::'I 03371037 inst 0 inst

sical O Vinual

Dezcriphion Senal number
|BsF120, 100001

Firrnveare Version
1.0

Calibration walid until
I Configure |

1] | Cancel |

Selecting the tab General allows to define the interface setting. The OSP is addressable
via LAN interface. Therefore the Interface Type to be selected for the EMC32 is “VISA”.

® The click box is used to select VISA as interface type.

Interface Type
VISA Device @ Here the actual IP address of the OSP is to be entered.
» Note that the complete string must be entered as follows:
Identifier

TCPIP::xx.xx.xx.xx::inst0::INSTR
where xx.xx.xx.xx is the actual IP address.
Note that the part “:inst0” of the VISA string is optional.

@ Ifthe Interface Type and the VISA Device Identifier are correct,
the driver state is switched to Physical by selection of this button.

If your computer is equipped with a firewall function, it may be necessary to allow the
firewall to unlock the EMC32. See chapter 2.3.1 for an example.

It is recommended to allow free access to Internet for the EMC32.

For information on the actual LAN address for the OSP please refer to chapter 2.1.
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7.1.2 Defining the OSP Properties in the EMC32

Selecting the tab Properties opens the dialog to define the properties of the R&S OSP.
The OSP driver reads the actual paths from the instrument and allows to remove paths.

a x
Genersl Properties | Test |
—R&S O5F
Name |C0mmand

Path_Pal 110007, 120101.120102
Path_Paz 1M 10002120200 120202
Path_PA3 1101071,1101 02,1 20301 1 20302

Load Paths | i Remove Path ¢

Ok | Cancel |

The path names shown in the above dialog have to be defined for the R&S OSP prior to
the use with EMC32.

R&S OSP properties
The definition of the EMC32 properties for the R&S OSP require a path configuration;
the paths already must be predefined in the R&S OSP. See chapter 2.4 for path

configuration.
Load Paths # Pressing this button loads all paths defined in the R&S OSP to the EMC32
application
T Hemove Path # The path which is highlighted in the path name list will be deleted in the

EMC32 application. The path is not deleted from the flash memory in the
R&S OSP. This utility allows to take over only the required paths from the
OSP into the EMC32 application.

ok ® Press the OK button to store the actual property settings in the EMC32.

Cancel # Selecting the Cancel button leaves the dialog without saving.
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7.1.3 Setting the R&S OSP with the EMC32

Switch

714

If the R&S OSP is configured as a switching device within the EMC32 as described
above, the path setting is straight forward.

For a quick test, the tab Test is pressed. The following dialog allows to select and
switch the paths defined in the Properties of the R&S OSP.

i 0P - 0SP - SwitchUnits 8 x|

Genelall Properties  Test |

ak. Cancel

Via the click box, the path to be switched is selected.

€ Pressing the Switch button will cause the path which is highlighted to be
switched in the R&S OSP.

The further use of the Switch Unit R&S OSP within the R&S EMC32 like the definition
of the device SignalPaths is done in the usual manner with the R&S EMC32 software.
There is no further description in this manual; please refer to the EMC32 manual for
detailed information.

Interlock Functionality with the EMC32

An interlock monitoring in an EMS system can be achieved either with the module
OSP-B103 or OSP-104. Each of these modules has the functionality of verifying if a
line of an input port is connected to +28 V (closed interlock) or not (open interlock). For
this purpose one line of the input ports is used. The open interlock then will stop the
measurement.

Operating Manual 1505.3896.12:04. T



R&S® OS

Opé

) OSP and

Applications
EMC32 Software

With the EMC32 software started, the function >Extras >Device List is selected. The
dialog for the EMC32 device configuration will be displayed.

=l
Devces: Configured Devices X EEn
% [] Ampliiecs Name | Desice | Tope | Insertace AN [State
& [T] Antennas Fosp Switchlinds osP ViSA TCRIP--  Vitual
® AnternaTowers " Intedock OSP Intedock Intedock OSP - VISA TCPIP:..  Virtual
13} Awghensiaton
- 1| FaldProbes
@ £ Generators
=0 Interiock -
Interlock Cicuit
Interlock GPIB : ,
_ Irgerlock 1M nd
- Inerlock LISB
B[ LISNs
4
4] | +f

In the Device list which is shown in the left box, the device type Interlock and device
Interlock OSP is selected.

£

€ When pressing this button, the device Interlock OSP is taken
over into the EMC32 device configuration and displayed in the
box Configured Devices

By double-clicking the device Interlock OSP, the dialog for further configuration of the
Device is opened. Please follow the same instructions as described in chapter 7.1.1 in

order to define the interface settings.

Once the device is set to physical mode, the available modules are shown on the tab

Properties.
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& Interlock OSP - Interlock OSP - Interlock

General FProperties

= Ueyvice Type
* 05P
LCheck |
~ lnpu
|0sP-B104 FOTA12) =l
Channel Ja j

Cancel |

If the field Input gives you the choice to select one out of several modules of your OSP,
you may select the one where the interlock loop is connected to. If the OSP is only
equipped with one module, either OSP-B103 or OSP-B104, only this module can be
selected.

If the selected module is an OSP-B103, there is free choice of the channel to be used.
Please select the channel as appropriate.

If the selected module is an OSP-B104, there is a fixed relation to the input channel. In
this case the field Channel has no meaning. Please see chapter 8.2.4 for the pinout at
the connector.

€ Pressing the Check button will read the status of the interlock thus allowing
Lheck | you to verify that the correct selection has been made. The interlock status is
shown as a green Closed or as a red Open indicator.
® Press the OK button to store the actual property settings in the EMC32.
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7.2 OSP Drivers

For the R&S OSP a series of drivers is available like a driver for LabWindows/CVI,
LabView and IVI. You can find them in the download area of the R&S homepage, as
well as on the installation CD-ROM delivered together with the instrument.

The following dialogs are examples as found on the CD-ROM. Detailed information on
the drivers is available in the related parts of the CD-ROM and in the drivers help

utility.
| 1 RS-05P LabWindos/C¥1 Example 10| ]
Panel Help!:
. Rohde & Schwarz O5P Open Switch and
Control Platform
Instrument Descriptor |Er Qluery Reset
;TEF’IF’D::'IﬁﬁH 0.155:INSTR ] Do Query = Feset Device
Skip Duery ' Don't Reset
Maduls O5P-E101

K11 K12 K13 K14 K15 K18
MO MO MO T NOD € ND MO
NG @ NC @# NC & NC @& NC & NC

Figure 15 Example of LabWindows/CVI Driver

i R5-05P IVI-COM Example =1olx

Rohde & Schwarz OSP Open Switch and
Control Platform

Resource Descriptor

TCRIPD:10.11310.156: NS TR W IDQuey M ResetDevice

— Module 05P-B101
K11 k12 k13 K14 k15 k16
= ND 0 ND &+ NOD * ND 0 NOD 0 NOD
* NC & NC = NC  NC = NC = NC

|

Figure 16 Example of IVI Driver
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7.3 Extending the R&S OSP System

7.31

The R&S OSP120 and OSP130 provide a 3 slot space to configure modules like the
R&S OSP-B101, R&S OSP-B102 and R&S OSP-B103. If it is required to configure
additional modules, the R&S OSP can be extended by connecting the R&S OSP150.

R&S OSP150 Extension Unit

The R&S OSP150 Extension Unit is almost identical to the R&S OSP120 with the
difference, that this unit has no LAN connection but a CAN bus interface which is
connected to the R&S OSP120 or OSP130. The R&S OSP150 is controlled from the
R&S OSP120 or OSP130.

r_ A—
@ ROHDEASCHWARZ  0SP 150 - OPEN SWITEH AND CONTROL UNIT 1905 3003K0%

R&S! tD;j’})

e e o [

The R&S OSP150 offers another three slots to take further modules like the
R&S OSP-B101, R&S OSP-B102 and R&S OSP-B103.

OSP150 Extension Unit
Up to four OSP150 Extension Units can be cascaded in one OSP system.

 Operating Manua 1505.3896.12:04 7]



7.3.2 Connecting the R&S OSP150

7.3.2.1 Connection with Copper Cables

The R&S OSP150 is connected to the R&S OSP120 via CAN bus. For the CAN
connection, the following cables are available as accessories:

R&S OSP-Z101 CAN-BUS CABLE 0,5M

R&S OSP-2102 CAN-BUS CABLE 5 M

R&S OSP-Z103 CAN-BUS Y CABLE 0,5M

To connect two instruments, i.e. R&S OSP120 or OSP130 and R&S OSP150, either
the cable R&S OSP-Z101 or OSP-Z102 (different cable length) is used. See following
setup.

R&S OSP-Z101/ 2102

If more than one R&S OSP150 is to be connected to the R&S OSP120 or OSP130, the
cable R&S OSP-Z103 is used. This cable is a Y-type cable and allows to loop the CAN
bus to further extension units R&S OSP150.

R&S OSP 150 sp2101
R&S OSP 150
R&S OSP 120 OSP-2103
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Connection with Fiber-Optic Cables

For larger distances between both OSP units or if the R&S OSP150 is operated inside
an anechoic chamber with the R&S OSP120 or OSP130 placed outside the chamber,
a fiber-optic connection can be used. The fiber-optic connection with suitable fiber-
optic feed-through connectors ensures that the shielding effectiveness of the chamber
is maintained.

The fiber-optic connection is a transparent extension of the CAN bus. Two converters
are required to transform the CAN bus signal from electrical to optical and vice versa.

Standard off-the-shelf equipment can be used for the fiber optic link. Contact your R&S
representative for further information or recommendation.

Converter
Connection
cable
Fiber
optic
cable
Connection
cable
Converter

R&S OSP 120

The fiber-optic extenders can be supplied with DC power from the R&S OSP devices
via the CAN bus connectors and appropriate connection cable.
See chapter ‘Rear Panel Connectors’ for details on the CAN bus connector pinout.

How to Register the R&S OSP150

Assume you have connected one R&S OSP150 to your R&S OSP120. When starting
for the first time, it is required to register the configuration on the OSP120. In order to
do so, first the R&S OSP120 has to be registered, as described in chapter 2.3.2. Then,
in a second step, the R&S OSP150 has to be registered on frame F02 with the address
5xxxxxx where xxxxxx is the serial number of the R&S OSP150.

If there are more cascaded OSP150 units, use the frame numbers FO03 and higher for
registration.
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7.4 Application of Module R&S OSP-B103

The module R&S OSP-B103 with 16 input/output ports can be used to connect
additional relays to the R&S OSP.

The following application applies to EMI systems measuring the Radiated Spurious
Emission of mobile phones and other equipment. These EMI systems need a series of
notch filters to be switched during the measurement. Depending on the design of the
system and due to the size of the notch filters, the relays are mounted close to the
notch filters to keep the cable loss low. The module R&S OSP-B103 can be used to
control these “remote relays” via the R&S OSP. The following chapter gives an
example for such a solution.

The below example is shown for a maximum configuration. Check the OSP-B103
version for maximum output current!

7.41

Operating

Controlling External Relays with R&S OSP-B103

The module R&S OSP-B103 has 16 output lines and 28 V DC power supply. The
output lines are open drain type and are switched to GND when activated.

The following table gives a short specification and recommendation of the preferred
relay type to be used with the R&S OSP-B103.

Switch Max. Coil voltage / current Relay type Recommended

type Freq.

SPDT 18 GHz 24 ..28V DC/max 100 mA | failsafe Radiall 570 413 000

SP6T 18 GHz 24 ..28V DC/max 100 mA | failsafe Radiall 583 403 200
(positive common terminal)

SPDT 40 GHz 24 ..28V DC/max 100 mA | failsafe Radiall 571 813 200

SP6T 40 GHz 24 ..28V DC/max 100 mA | failsafe Radiall 573 803 610
(positive common terminal)

The connection of the relays is done as shown in the block diagram below.
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Module OSP-B103 +28v K1

28V
28V
@ cht y K2
Ch2
@ Ch3 2
Cha - j
Chs :
e 6 ] +28v
- - 1 K3
Cho 2
Chi0 3
Chil 4
Chiz .
Chis
Chi4 {28V
Chi5 K4
& cmefs — 4
- 2
3
4
15
Output Port Lils
:

5 - 5
K1 4(?( S 5 K2
1 1
J—gc )K
== FEa—
5 C ——
K3 — << Se—— K4

r—EC r—t(
[ [
K6 K8
’—M:( r—m(
[T —a:

R&S OSP-B103 current consumption

Usually each slot for the R&S OSP modules is capable to deliver a nominal current

600 mA for the R&S OSP module.

The R&S OSP is able to supply a nominal current of 800 mA for the module
R&S OSP-B103 if at least one slot in the R&S OSP s fitted with the module

R&S OSP-B102 which requires less current.

The relay switching is defined via the OSP Panel, controlling the R&S OSP-B103
module and defining path configuration. See chapter 2.3 for further information.

CAUTION

Risk of mismatch with SP6T relay

It is in the responsibility of the user to take care that the SP6T switches always are set

to one single terminal at the same time.
Not observing this rule will lead to mismatch in the RF path!
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For the above example, the following relay positions shall be set:

Relay No. Position
K1/K2 1

K3 /K4 1

K7 NO

K8 NO

Via the OSP Panel a path configuration with the name “Path-1" is to be created. The

following steps are necessary:

1. Start the OSP Panel, select module R&S OSP-B103 and set the required output
lines. To set relay K1/K2 and K3/K4 to position 1, the output lines Ch1 and Ch7
have to be set. For K7 and K8 in NO position, the outputs Ch15 and Ch16 are to
be set. In order to take over the setting for the R&S OSP-B103 outputs into the
path configuration, the buttons for Ch1, Ch7, Ch15 and Ch16 must be selected as
well; they are switched to green. See below dialog as example.

@ USP 120 - AL3 - DSP-BAOS 0= B ||
Output Pattem Input Pattem
Fon @ i []
4 0O L]

4 0O Ll
4 [ [l
4 [ L
4 O Ll
F O L
4 O |
4 0O L]
4 0O Ll
4 [ L]
4 [0 L]
4 [ Ll
4 [J L]
F o L
F s chis[_|
corr | [l
sonty | fesd |

H

2. Select the utility >Path >Save Path ... in the OSP Panel, Press the button
and enter the required name “Path-1”. The path now is stored in the R&S OSP

flash memory. Press to exit the dialog.
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‘Esisting Path Names on [P Flash

Bl ;_:‘
Path P =l
Path_ P2

Path_Pi3

Path Name
[Path-1

Bave Falh to DSF Flash

3. The path “Path-1” now can be set via the OSP Panel and selecting the utility
>Path >Switch Path ... or via remote control (for example with EMC32 software)

by calling the path name Path-1. See chapter 7.1 for details on the EMC32 and
R&S OSP.
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7.4.2 Input Ports of R&S OSP-B103

The input ports of the module R&S OSP-B103 are designed for LVC (Low Voltage
CMOS) logic but can be operated with TTL level up to 5V as well.

Control circuits like the interlock loop as it is used for EMS systems, often make use of
control voltages up to 28 V DC. It is possible to connect the R&S OSP-B103 input to
circuits with up to 28 V when the following points are observed.

The input lines of the R&S OSP-B103 must be connected with a resistor in series if
voltages > 5V and < 28 V DC are applied.

CAUTION

Risk of module damage

The maximum voltage to be directly applied to the module R&S OSP-B103 input lines
is TTL level. For voltages up to 28 V DC, a resistor has to be used in series with a
minimum of 22 kQ.

An example for the R&S OSP-B103 input connection with 28 V DC is shown in the
below block diagram.

Module OSP-B103
Min. 22 Kohm
<] 1$3] ch1 —
® Cch2 —J

ch3
Chd4
Ch5
Ché
ch7 | = * +
Ch8
Cho 3VDC
Ch10| GD 28vDC
Chit
chi2
chiz | o
Chi4
chis |

< ) chi6 ] o

@
GND
Input Port
Input connector:
D-SUB male, 25 pin
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7.5 Application of Module R&S OSP-B104

7.51

The use of the module R&S OSP-B104 with its input/output ports for special use in
EMS systems is described in this chapter. The use extends to the following properties:
Control of up to four high power RF relays

Monitoring of aninterlock loop making use of door switches and these power relays
Relaying the interlock status to any connected power amplifier

Ancillary four input port lines and five output port lines for arbitrary use

L R 2R 2R

Controlling External Power Relays with R&S OSP-B104

The module R&S OSP-B104 has four connectors to control power relays.

There are two models of Spinner relays supported by this module.

The following table gives a short specification of the preferred relay type to be used
with the R&S OSP-B104.

Switch Max. RF connector Operating | Power rating Type

type Freq. voltage

DPDT 2 GHz 4 x1%"EIA 230VAC | 7kW at1 GHz Spinner BN 64 00 75
DPDT 5 GHz 4 x 7-16 female | 24V DC 2 kW at 1 GHz Spinner BN 51 26 70

Other switches may be used if they are compatible to the output specifications of the
control lines. See the R&S OSP datasheet for details.
The connection of the relays of type BN 64 00 75 is done as shown in the block diagram below.

Please note that in the connecting cable or rather in the corresponding connector the
bridges between pins 8 and 9 on the OSP-B104 side and between pins (1, 2 and 17)
and (21 and 24) on the switch side need to be supplied.

RELAY 1 to 1 |
RELAY 4 |4V Electr. |
7| Control
+24V 1 C —( 1 | | :
2 (= (= 18" Pos status
Status (= = |
3 g (=
Intertock o o | Carrier Safety Contact | |
21y
E I |
24
| Carrier Safety Contact | I
4 (= (= 25
Interlock (= {= i I
6 (u ( 15] SetA
SetA S (= } |
7 (= (a 14| SetB
Set B C (s |
Set Com 84C— I |
| SpinnerBN 640075 |
e e — — — e o — w— —

2-way switch,
15/8" EIARF connectors,
with connector 25 -pin D-Sub

Figure 17 Connecting Diagram for BN 64 00 75 to R&S OSP-B104
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The connection of the relays of type BN 51 26 70 is done as shown in the block
diagram below.

Please note that in the connecting cable or rather in the corresponding connector the
bridges between pins 8 and 9 on the OSP-B104 side and between pins (1 and 20) and
(27 and 29) on the switch side need to be supplied.

RELAY 1 to Spinner BN 51 26 70
RELAY 4 pm————— === -
I |
1 Ve Ve 1 +24V
24V (= (= | I
2 (= (= 3 Pos stat
Status (= (= | 0s status I
3 (= (= 26,
Interiock ~ N~ I Carrier Safety Contact I
E 29) |
T
27
| Carrier Safety Contact l
Interlock 4 C C Zﬁl I
6 (= (m 23] SetA
SetA S = T l
7 (= (= 24| set B
Set B S (= I
Set Com 8 C I C 22: Set Com :
9 (= (= 30! GND
G\D (= = P —— -
2-way switch,
7-16 RF connectors,
with connector 37-pin D-Sub
Figure 18 Connecting Diagram for BN 51 26 70 fo R&S OSP-B104
g g Diag

Both the above Spinner power relays have two control inputs for setting position A and
B, respectively, and require a pulse for control.

The OSP-B104 delivers a control pulse with a default pulse width of 100 msec to the
corresponding control input.

Different pulse widths can be set via the OSP SCPI commands individually for each of
the four relays. See chapter 6.4.3 for further information.

OSP-B104 control pulse width
The OSP-B104 controls the external power relays by pulses. The default pulse width is
set to 100 msec.

Op
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7.5.2 Interlock Monitoring with the R&S OSP-B104

Interlock monitoring with the module OSP-B104 serves two purposes:
@ Detect an open interlock circuit and inform the application software
€ Relay this information to power amplifiers for deactivating their RF output

8
______ J
Ij_—l_ |_1: INJOUT

EEq
[ RELAY 1

B
B RELAY 2
T
e RELAY 3
T
4 RELAY 4
Figure 19 Interlock Monitoring with Module R&S OSP-B104

The above figure indicates the internal wiring for a full interlock loop. On the IN/ OQUT
connector the pins 7 to 15 have to be connected to door switches, and on each of the
RELAY connectors pins 3 and 4 connect to the carrier safety contacts of the relay.
While a relay is turning, the connection between these two pins is interrupted thus
opening the interlock loop.

If no relay is connected on any of these four connectors, supply a dummy bridge
connector containing a connection between pin 3 and 4. Not doing so will make the
interlock functionality not work.

If the interlock is closed, also the pins 8 and 14 of the IN/ OUT connector are bridged
by an internal relay. This allows to route this line to a power amplifier’s interlock input
thus removing RF power in case of a door which is opened, or of a power relay not
being in its safe position.

See chapter 7.1.4 for details on the interlock handling in EMC32.
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7.5.3

CAUTION

7.5.4

Applications
Application of Module R&S OSP-B104

Input Ports of R&S OSP-B104

The input ports of the module R&S OSP-B104 are designed for LVC (Low Voltage
CMOS) logic but can be operated with TTL level up to 5V as well.

Control circuits like the interlock loop as it is used for EMS systems, often make use of
control voltages up to 28 V DC. It is possible to connect the R&S OSP-B104 input to
circuits with up to 28 V when the following points are observed.

The input lines of the R&S OSP-B104 must be connected with a resistor in series if
voltages > 5V and < 28 V DC are applied.

Risk of module damage

The maximum voltage to be directly applied to the module R&S OSP-B104 input lines
is TTL level. For voltages up to 28 V DC, a resistor has to be used in series with a
minimum of 22 kQ.

For more details, see drawing in chapter 7.4.2.

Output Ports of R&S OSP-B104

The output ports of the module R&S OSP-B104 are designed as FET driver switching
to GND when activated. Each output is protected with diode against transients which
may occur when switching inductive loads such as relay coils.

One application for the use of the output ports is to switch on a lamp while an EMS
measurement is made. The lamp might illuminate a sign “Test in progress”. If the lamp
is an ordinary 230 V lamp, an additional relay is required in order to switch the mains
voltage.
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8 Annexes

The following sections cover mostly hardware and service-related topics.
@ Interfaces and Connectors
¢ R&S OSP Module Interfaces

8.1 Interfaces and Connectors

This chapter provides a detailed description of the rear panel connectors of the
R&S OSP. For a graphical overview of the rear panel refer to chapter Preparing for
Use.

The front panel is also described in that chapter.

8.1.1 Front Panel Connectors
The front panel of the R&S OSP120 and OSP130 (see also chapters 1.1.2 and 1.2.4)
only has got the following connectors.

8.1.1.1 USB

- Double Universal Serial Bus connectors of type A (master USB), used to connect e.g.
a keyboard or an external storage device (USB flash disk etc.).

The USB connectors comply with standard USB 2.0; refer to the "Specifications".

USB Connection
The length of passive connecting USB cables should not exceed 1 m. The maximum
current per USB port is 500 mA.

8.1.1.2 DVI Interface

Optional DVI-D connector for external monitor connection; see Connecting a Monitor.
This connector is not available on the R&S OSP130 and OSP150.
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8.1.2 Rear Panel Connectors

8.1.2.1

The following chapters describe the interfaces on the rear panel of the R&S OSP (see
also chapter 1.4). The first part deals with the interfaces which are integral part of the

R&S OSP device. The second part describes the interfaces of the modules which can
be configured in the R&S OSP.

CAN Bus Connector

The CAN bus connector on rear side of the R&S OSP is used to connect the
R&S OSP120 or OSP130 with the extension unit R&S OSP150.

The CAN bus connector is placed in the upper right corner of the R&S OSP rear side.
The connector type is D-Sub, 9-pin, female type.

/
o1
9 - 5
§—te
ol 3
7 Bl
o 4
6—1e
ol 5
]

Figure 20 Pin Assignment CAN Bus Connector

Pin Signal Type Remark

-

Not connected

CAN-L bi-directional maximum 1 MBit/s

GND

Not connected

Not connected

Not connected

CAN-H bi-directional maximum 1 MBit/s

Not connected

© |0 [N oo o | |Ww N

Power supply | output 12 V, max. 300 mA

CAN bus connection

When connecting equipment to the CAN bus interface like fiber-optic CAN bus
converters, ensure that both devices support the same transfer rate.

Use the cable R&S OSP-Z106 to connect the R&S OSP device to the fiber-optic CAN
bus converter.

Use the cables R&S OSP-Z101 or R&S OSP-Z102 to connect two R&S OSP devices.
These cables do not connect the 12 V DC line of the CAN bus.
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8.1.2.2

8.1.3

8.1.3.1

Interfaces and Connectors

LAN REMOTE

8-pin connector RJ-45 used to connect the R&S OSP to a Local Area Network (LAN).
Refer to Remote Operation in a LAN and LAN Interface. The pin assignment of the
RJ-45 connector supports category 5 UTP/STP (Unshielded/Shielded Twisted Pair)
cables.

This connector is not available on the R&S OSP150.

LAN Interface

To be integrated in a LAN, the instrument is equipped with a LAN interface, consisting
of a connector, a network interface card and protocols (VXI-11). For details on the
connector and its use refer to chapter 8.1.2.2. The network interface card supports
IEEE 802.3 for a 10 MHz Ethernet and IEEE 802.3u for a 100 MHz Ethernet.

Instrument access via VXI-11 is usually achieved from high level programming
platforms by using VISA as an intermediate abstraction layer. VISA encapsulates the
low level VXI or even GPIB function calls and thus makes the transport interface
transparent for the user. The necessary VISA library is installed when installing the
OSP Panel.

VXI-11 Protocol

The VXI-11 standard is based on the RPC protocol which in turn relies on TCP/IP as
the network/transport layer. The TCP/IP network protocol and the associated network
services are pre-configured. TCP/IP ensures connection—oriented communication,
where the order of the exchanged messages is adhered to and interrupted links are
identified. With this protocol, messages cannot be lost.

Remote control of an instrument via a network is based on standardized protocols
which follow the OSI reference model (see Fig. below).

Application SCPI
Presentation XDR (VXI-11)
Session ONC-RPC
Transport TCP/UDP
Network 1P

Data Link Ethernet / 802.3
Physical 802.3 / 10BASE-T

Figure 21 Example for OSI Reference Mode/
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Based on TCP/UDP, messages between the controller and the instrument are
exchanged via open network computing (ONC) — remote procedure calls (RPC). With
XDR (VXI-11), legal RPC messages are known as VXI|-11 standard. Based on this
standard, messages are exchanged between the controller and the instrument. The
messages are identical with SCPl commands. They can be organized in four groups:

€ Program messages (control command to the instrument)

€ Response messages (values returned by the instrument)

@ Service request (spontaneous queries of the instrument)

€ Low-level control messages (interface messages)

A VXI-11 link between a controller and an instrument uses three channels: core, abort
and interrupt channel. Instrument control is mainly performed on the core channel
(program, response and low—level control messages). The abort channel is used for
immediate abort of the core channel; the interrupt channel transmits spontaneous
service requests of the instrument. Link setup itself is very complex. For more details
refer to the VXI-11 specification.

Core channel
(program, response,
control messages )

Instrument  [H—————t# - Controller
Abort channel

{abort)

Interrupt channel
(Service request)

Figure 22 VXI-11 Channels between Instrument and Controller

The number of controllers that can address an instrument is practically unlimited in the
network. In the instrument, the individual controllers are clearly distinguished. This
distinction continues up to the application level in the controller, i.e. two applications on
a computer are identified by the instrument as two different controllers.

Controller
Instrument > Controller
\ co nlro "er

Figure 23 Remote control via LAN from Several Controllers

The controllers can lock and unlock the instrument for exclusive access. This governs
access to the instrument from several controllers.

Operating Manual 1505.3696.12:04 LT



8.1.3.2

Operating

Interfaces and Connectors

VXI-11 Interface Messages

On the Ethernet link, the interface messages are called low—level control messages.
These messages can be used to emulate interface messages of the IEC/IEEE bus.

Command Effect on the instrument

&ABO (Abort) [ Aborts processing of the commands just received.

&DCL (Device [ Aborts processing of the commands just received and sets the command processing
Clear) software to a defined initial state. Does not change the instrument setting.

&GTL (Go to Transition to the "Local" state (manual control).
Local)

&GTR (Go to Transition to the "Remote" state (remote control).
Remote)

&GET (Group | Triggers a previously active device function (e.g. a sweep). The effect of the
Execute | command is the same as with that of a pulse at the external trigger signal input.
Trigger)

&LLO (Local Disables switchover from remote control to manual control by means of the front
Lockout) | panel keys.

&POL (Serial Starts a serial poll.
Poll)

&NREN (Not Enables switchover from remote control to manual control by means of the front
Remote | panel keys.
Enable)
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8.2 R&S OSP Module Interfaces

8.2.1

The following chapters describes the interface of the available R&S OSP modules and
particular precautions for connection, if required.

R&S OSP-B101/-B107/-B111 Interface

The module R&S OSP-B101 contains 6 SPDT relays which are directly accessible at
the module’s front panel. There are no additional RF cables inside the module.

Here is a picture of the OSP-B101:

K11 K!Z K13 KM K15 K16

The following drawing shows the pinout. All RF connectors are SMA female type.

No() No() No() No() NO(O) No()

cO | [cO [[cO [[cO [[cO ||cO

Nc() v @ Nc() Nc() v @ NCO)

K11 K12 K13 K14 K15 K16
Figure 24 Layout RF Connectors of R&S OSP-B101
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SMA Connectors
It is urgently recommended to use an SMA Torque wrench (60 Ncm) to screw on and
unscrew the RF connectors from the R&S OSP-B101 module.

8.2.2

The module description as given above applies to further options of the R&S OSP as
far as the option has got a similar relay configuration. It will apply to the following
modules:

Option Relay configuration
OSP-B107 6 x SPDT relay, solid state, 6 GHz
OSP-B111 6 x SPDT relay, 40 GHz

R&S OSP-B102/-B112 Interface

The module R&S OSP-B102 contains 2 SP6T relays which are directly accessible at
the module’s front panel. There are no additional RF cables inside the module.

Here is a picture of the OSP-B102:

The following drawing shows the pinout. All RF connectors are SMA female type.

Operating
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Figure 25 Layout RF Connectors of R&S OSP-B101

SMA Connectors
It is urgently recommended to use an SMA Torque wrench (60 Ncm) to screw on and
unscrew the RF connectors from the R&S OSP-B102 module.

The module description as given above applies to further options of the R&S OSP as
far as the option has got a similar relay configuration. It will apply to the following

modules:
Option Relay configuration
OSP-B112 2 x SP6T relay, 40 GHz
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8.2.3 R&S OSP-B103 Interface

The module R&S OSP-B103 is an I/0O module which contains a 16 bit input and a
16 bit output port. The ports are accessible at the module’s front panel via two
connectors. The upper connector is the input, the lower one the output connector.
Here is a picture of the OSP-B103:

The connector type is D-Sub, 25 pin, male for input and female for output connector.
The pinout of both connectors is as shown below.

Ch2 Ch4 Ché Ch8 Ch10 Ch12

Ch1 Ch13
(Pin 1) Ch3 Ch5 Ch7 Ch9 Ch11 (Pin 13)

RERERERRE ANy

AERERERERE

Ch15 GND GND GND GND GND
(Pin 25)

Ch14 ch16 GND GND GND GND
(Pin 14)

Figure 26 Pin Assignment R&S OSP-B103 Input

Ch12 Ch10 Chg Ché Ch4 Ch2

Ch1
Ch13 Ch11 cho Ch7 chs ch3 (Pin 1)

AN

NENERERBRE

+28V +28 V +28V +28'V Ch16 Ch14
(Pin 14)

+28 V

(Pin 25) +28 V +28 V +28 V +28 V Ch15

Figure 27 Pin Assignment R&S OSP-B103 Output
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8.2.4 R&S OSP-B104 Interface

The module R&S OSP-B104 is a module designed to control up to four power relays
and contains also some other I/O ports. The application is intended to switch power
relays up to 10 kW RF power, and to allow at the same time basic monitoring functions
including interlock handling.

Here is a picture of the OSP-B104:

The connector type for controlling the power relays in the lower half is D-Sub, 9 pin,
female. The upper connector type for the I/O-port is D-Sub, 15 pin, female.

The pinout of the relay control connectors is as shown below. See chapter 7.5.1 for
more information on connecting power relays.
Interlock Status

+24 V
(Pin 5) nterlock (Pin 1)

1] ]

Set Com Set A
(Pin 6)
GND SetB
(Pin 9)

Figure 28 Pin Assignment R&S OSP-B104 Relay Control

If no relay is connected on any of these four connectors, supply a dummy bridge
connector containing a connection between pin 3 and 4. Not doing so will make the
interlock functionality not to work as intended.

Operating
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The pinout of the IN / OUT connector is as shown below.

PA Int Out5 Out 3 Out 1
(Pin 8)
+28 'V

Interlock Out4 Out 2 (Pin 1)

o

LITTLT]

Interlock In 4 In2 GND
(Pin 15) (Pin 9)

PA Int In3 In1

Figure 29 Pin Assignment R&S OSP-B104 Input/Output

8.2.5 R&S OSP-B106 Interface

The module R&S OSP-B106 contains 6 SPDT relays which are directly accessible at
the module’s front panel.

Three of the relays (K1 to K3) have N type connectors and are suited for frequencies
up to 12 GHz. The other three (K4 to K6) have BNC connectors and may be used up to
900 MHz or for DC currents of up to 2 A. There are no additional RF cables inside the
module.

Here is a picture of the OSP-B106:
_ . -

The following drawing shows the pinout.

K4 K5 K6

LIRS

olele @leleele}®)

Figure 30 Layout RF Connectors of R&S OSP-B106
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