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

Package Link License

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

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

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

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

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

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

BOOST Library http://www.boost.org Boost Software, v.1

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

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

Xerces http://xerces.apache.org/

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

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

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

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

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

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

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

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

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

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

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

Symbols and safety labels

A ASANAAGHRR L

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 D e ~ _~ O

ch:JItF; pli Standby CI?Jlrrree?;[t Alternating Direct/alternating I?)evé%ilg?‘!yrg;?,ﬁzze;
g indication current (AC) current (DC/AC) Y do .
ON/OFF (DC) insulation

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

1171.0000.42-04.00 Sheet 1



Grouped Safety Messages

Tags and their meaning

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

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

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

NOTICE NOTICE indicates a property damage message.
In the product documentation, the word ATTENTION is used synonymously.

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

Basic safety instructions

1. The product may be operated only under the
operating conditions and in the positions
specified by the manufacturer. Its ventilation
must not be obstructed during operation.
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

performed. The product may be opened only hazardous substances (heavy-metal dust

Rohde & Schwarz. Only original parts may
be used for replacing parts relevant to safety
(e.g. power switches, power transformers,
fuses). A safety test must always be

by authorized, specially trained personnel.
Prior to performing any work on the product
or opening the product, the product must be
disconnected from the supply network. Any
adjustments, replacements of parts,
maintenance or repair must be carried out
only by technical personnel authorized by

1171.0000.42-04.00

such as lead, beryllium, nickel) may be
released. For this reason, the product may
only be disassembled, e.g. for disposal
purposes, by specially trained personnel.
Improper disassembly may be hazardous to
your health. National waste disposal
regulations must be observed.
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10.

11.

Grouped Safety Messages

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

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

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

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

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

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

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

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

1171.0000.42-04.00

12.

13.

14.

15.

16.

17.

18.

19.

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

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

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

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

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

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

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

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

If a product is to be permanently installed,
the connection between the PE terminal on
site and the product's PE conductor must be
made first before any other connection is
made. The product may be installed and
connected only by a license electrician.
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20.

21.

22.

23.

24.

25.

26.

27.

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

1171.0000.42-04.00

28.

29.

30.

31.

32.

33.

34.

national regulations regarding waste
disposal and recycling.

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

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

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

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

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

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

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

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

El principio del grupo de empresas Rohde & Schwarz consiste en tener nuestros productos siempre al dia
con los estandares de seguridad y de ofrecer a nuestros clientes el maximo grado de seguridad. Nuestros
productos y todos los equipos adicionales son siempre fabricados y examinados segun las normas de
seguridad vigentes. Nuestra seccion 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
estd 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 dafo. 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 documentaciéon 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 solo 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 S HEHE A

Ver Informaciones jCuidado!
para Peligro de jAdvertencia! | Conexién a . Conexion Elementos de
documen- S - Conexion s
tacion de maquinaria golp_e de Supferflae conductor a tierra amasa con_struccwn con
con un peso corriente caliente protector conductora peligro de carga
producto "
de > 18kg electroestatica
Potencia EN Indicacion Corriente Corriente Corriente continua/- El ap:ﬁg)t;isdtz dprc;treg::jo en
MARCHA/PARADA | Stand-by | continua DC | alterna AC alterna DC/AC . ) p
aislamiento de doble refuerzo

1171.0000.42-04.00 Sheet 5



Informaciones elementales de seguridad

Tener en cuenta las informaciones de seguridad sirve para tratar de evitar dafos y peligros de toda clase.
Es necesario de que se lean las siguientes informaciones de seguridad concienzudamente y se tengan en
cuenta debidamente antes de la puesta en funcionamiento del producto. También deberan ser tenidas en
cuenta las informaciones para la proteccion de personas que encontraran en el capitulo correspondiente
de la 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 sefial corresponden a la definicion habitual para aplicaciones civiles en el area
econdmica europea. Pueden existir definiciones diferentes a esta definicidon en otras areas econdmicas o
en aplicaciones militares. Por eso se debera tener en cuenta que las palabras de sefial aqui descritas
sean utilizadas siempre solamente en combinacion con la correspondiente documentacion de producto y
solamente en combinacién con el producto correspondiente. La utilizacion de las palabras de sefial 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

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

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
debera este ser desconectado de la corriente.
El ajuste, el cambio de partes, la manutencién
y la reparacién deberan ser solamente

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

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

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,
medicion de resistencia de aislamiento,
medicion de la corriente conductora, control
de funcionamiento).
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Informaciones elementales de seguridad

3. Como en todo producto de fabricacion

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 radiacion electromagnética.

1171.0000.42-04.00

10.

11.

El empresario/usuario esta comprometido a
valorar y sefalar 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
concentracion en el manejo. Debe de ponerse
por seguro de que las personas que manejen
los productos estén a la altura de los
requerimientos necesarios referente a sus
aptitudes fisicas, psiquicas y emocionales, ya
que de otra manera no se pueden excluir
lesiones o dafos de objetos. El empresario
lleva la responsabilidad de seleccionar el
personal usuario apto para el manejo de los
productos.

Antes de la puesta en marcha del producto se
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 tension también
se deberan en caso dabo cambiar los fusibles
correspondientes del producto.

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

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

Si el producto no esta equipado con un
interruptor para desconectarlo de la red, se
debera considerar el enchufe del cable de
distribuciéon 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 electronicos 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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12.

13.

14.

15.

16.

17.

18.

19.

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 instalacién adecuadas de que
el cable de eléctrico no pueda ser danado o
de que nadie pueda ser dafado por él, por
ejemplo al tropezar o por un golpe de
corriente.

Solamente esta permitido el funcionamiento
en redes de distribucion TN/TT aseguradas
con fusibles de como maximo 16 A (utilizacion
de fusibles de mayor amperaje 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 extensién o los enchufes de
extension ya que esto pudiera causar fuego o
golpes de corriente.

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

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

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

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

1171.0000.42-04.00
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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 proteccién, 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 indicacion, ver
también punto 1. Si no se tiene en cuenta esto
se arriesga el peligro de golpe de corriente
para el usuario o de dafnos 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 condensacion en o dentro del
producto como por ejemplo cuando se
desplaza el producto de un lugar frio a un
lugar caliente.

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

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

Sheet 8
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28.

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 atencién 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
es0 no esta permitido utilizar las asas para la
sujecion 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
dafos en personas y objetos.

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

Dado el caso de que esté integrado un
producto de laser en un producto R&S (por
ejemplo CD/DVD-ROM) no utilice otras
instalaciones o funciones que las descritas en
la documentacién de producto. De otra
manera pondra en peligro su salud, ya que el
rayo laser puede 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
pafo suave, que no se deshilache. No utilice
de ninguna manera agentes limpiadores
quimicos como, por ejemplo, alcohol, acetona
o nitrodiluyente.
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2004-25
This is to certify that:

Equipment type Stock No. Designation

UpPVv 1146.2003.02 Audio Analyzer

UPV66 1146.2003.66

UPV-B1 1146.5202.02 Low Distortion Generator
UPV-B2 1146.4306.02 Digital Audio I/0O

UPV-B20 1402.2000.02 Digital Audio 1/0 48 kHz
UPV-B3 1146.4806.02 Second Analog Generator
UPV-B41 1146.5402.02 I2S Interface

UPV-B48 1402.2200.02 8 Channel Analog Inputs
UPV-U2 1402.1704.02 Additional BNC Phone Output

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

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

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

Conformity is proven by compliance with the following standards:

EN61010-1 : 2001-12
EN55011 : 1998 + A1: 1999 + A2 : 2002, Class B
EN61326 : 1997 + A1: 1998 + A2 : 2001 + A3 : 2003

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

Affixing the EC conformity mark as from 2004

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

Munich, 2008-04-09 Central Quality Management MF-QZ / Radde

1146.2003.02 CE E-5






Certified Quality System

DIN EN ISO 9001
DIN EN 9100

2000
2003
2004

DIN EN IS0 14001

DOS REG. NO 001954 QM UM

QUALITATSZERTIFIKAT

Sehr geehrter Kunde,

Sie haben sich fir den Kauf eines
Rohde & Schwarz-Produktes ent-
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsme-
thoden hergestelltes Produkt. Es
wurde nach den Regeln unseres
Managementsystems entwickelt,
gefertigt und gepriift.

Das Rohde & Schwarz Management-
system ist zertifiziert nach:

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

1171.0200.11-03.00

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 mana-
gement system standards.

The Rohde & Schwarz quality
management system is certified
according to:

DIN EN ISO 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‘aprés 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 ISO 9001:2000
DIN EN 9100:2003
DIN EN ISO 14001:2004

ROHDE&SCHWARZ

PD 5213.8744.99 -V 01.00 - May 2007






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

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

Fax +1 410 910 7801

E-mail CustomerSupport@rohde-schwarz.com
East Asia 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
Rest of the World 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 29637 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

1171.0200.22-03.00
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Customer Information Regarding Product Disposal

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

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

Product labeling in accordance with EN 50419

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

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

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

ROHDE&SCHWARZ

1171.0200.52-01.01






Address List

Headquarters, Plants and Subsidiaries

Headquarters

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

Plants

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

ROHDE& SCHWARZ GmbH & Co. KG

Werk Teisnach

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

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

Location Spidrova 49
(CZ-38501 Vimperk

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

Subsidiaries

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

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

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

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

GEDIS GmbH
Sophienblatt 100
D-24114 Kiel

HAMEG Instruments GmbH

Industriestrale 6
D-63533 Mainhausen

1171.0200.42-02.00

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

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

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

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

Phane +49 (22 03) 49-0

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

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

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

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

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

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

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

Locations Worldwide

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

@ Sales Locations
@ Service Locations
# National Websites






R&S UPV Contents — Putting into Operation

Contents - Chapter 1 "Putting into Operation™
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Front Panel R&S UPV

Front Panel R&S UPV
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Fig. 1-1 Front Panel R&S UPV
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R&S UPV
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R&S UPV Description of the Front Panel

1 Putting into Operation

The R&S UPV audio analyzer is available in two models. The R&S UPV standard model and the
R&S UPV66, which is specially designed for use in systems. The R&S UPV66 has no display, no front
panel control elements, and no CD/DVD drive. Apart from the omission of front-panel operation, the
R&S UPV66 model has largely the same functions as the standard model. This manual therefore
describes both instruments in parallel, and any differences are indicated at the appropriate points in the
text.

Chapter 1, "Putting into Operation”, describes the control elements and connectors at the front and rear
of the Audio Analyzer R&S UPV and shows how the instrument is put into operation. It also describes
the connection of peripherals such as printer, keyboard, mouse and monitor. Specifications for the
interfaces can be found in the data sheet.

The introduction in Chapter 2, "Getting Started”, provides an overview of the functions and operating
concept of the audio analyzer. Detailed operating instructions and an overview of the menus are
provided in Chapter 3, "Manual Operation”.

The CD-ROM contains the entire manual complete with the other chapters in printable PDF format: The
individual menus and functions of the instrument including the associated remote-control commands
are explained in detail in the reference section (Chapter 4). Basic information on remote control of the
instrument is provided in Chapters 5 to 7, "Remote Control - Fundamentals" and "Remote Control -
Commands". A detailed description of the instrument interfaces can be found in Chapter 8,
"Maintenance and Interfaces". Chapter 9, "Error Messages" contains an overview of the possible error
messages output by the instrument.

Notes:
The audio analyzer has the WindowsXP® operating system. No special knowledge of the operating
system used is required for operation of the instrument.

It is, however, assumed that users possess basic PC knowledge, such as what files and directories etc
are or how data is transferred using the Windows ® Explorer. This information is therefore not specified
in detail here.

The R&S UPV audio analyzer can be fully operated via the control elements on the front panel. It is,
however, also possible to operate the instrument using an external keyboard and mouse. Operation
follows the same basic rules which apply to other Windows programs in use today. It is also assumed
that users are familiar with these basic rules. This information is therefore not specified in detail here.

The R&S UPV66 model has no front panel keypad, no display, and no CD/DVD drive; however, as is

the case with the R&S UPV standard model, it can be operated by means of a keyboard or mouse,
provided that an external screen is connected.

1146.2078.62 1.1 E-7



Description of the Front Panel

R&S UPV

Description of the Front Panel

This section provides an overview of the control elements and connectors on the front of the R&S UPV.

1 Screen with softkeys

i Rohde & Schwarz Audio Analyzer UPY Screen |
Fie Edt Scresns instrumerts DispContig
| Analyzer funetion M i=]E

Furiction

Meaz Time

Fiter
Fitar

Filler

Level Ch1/V

ool I 1 . l : o Sm

10m
Trace Length | 0.01000 s - Seami0 =laht Time s
Panel List ' )
Generator | Gengralor Analyzer | Analzer i pispl ﬂl |
Config i Config (h Funclion

Furiction (h

F§ Fé& F7 Fg F3 F 10 Fi11 Fi2

Fig. 1-2 Screen
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R&S UPV Description of the Front Panel

The large screen shows all of the important settings and states of the audio
analyzer in a clearly organized display. 5 displays ("screens") are provided to
ensure clearer organization of the many possible panels and display windows.
The display is divided into the following sections:

- menu bar
- operating and display area
-  WINBAR with softkey labels

- softkeys

The menu bar

- contains a row of pull-down menus which can be used to, for example, load
instrument settings, select panels and screens or call up help functions.

- The menu bar appears when the MENU key is pressed or the mouse pointer
is moved to the left of the screen.
It otherwise remains hidden in order to save space.

In the operating and display area

- the Audio Analyzer R&S UPV is operated using numerous panels which can
be selected by the user

- the measurement results are displayed numerically and/or graphically in the
format selected by the user

The softkey bar/WINBAR at the bottom of the screen has two functions:

- In normal operating mode, the softkey bar containing the functions available
in the selection windows of the panels is visible; the softkeys permit rapid
selection without needing to use the mouse.

- When the key is pressed, the WINBAR containing the names of all
opened panels / graphical windows is displayed in place of the softkey bar.
Pressing the associated softkey puts the focus on the corresponding panel /
graphical window, i.e. it becomes active. At the same time, the system
returns to normal operating mode (see above).

- ltis possible to toggle between the softkey bar and WINBAR at any time by
pressing the key.

The function of the softkeys

- corresponds to the label on the softkey bar and WINBAR. The softkeys can
also be operated using the function keys on the external keyboard or by
clicking the associated button.

1146.2078.62 1.3 E-7



Description of the Front Panel R&S UPV
2 Navigation keys
SCREEN The navigation keys are 4 rocker buttons which are used for forward
and backward switching.
EB
WINDOW SCREEN Switches between the individual display settings (the
"screens").
L 4> ] WINDOW Switches the focus to each of the panels open in the
SCAN visible screen in sequence (the panel with the focus
L ] is active).
< r SCAN Changes between the individual curve traces
PAGE ("scans") in graphical displays so that, for example,
measurement values can be read off from the curves
| YA \ using the cursor.
PAGE Scrolls back and forward in the tables one page at a
time.
3 Data entry keys
Numeric keys
DATA 0..9 Entry of numeric values

EA[EAEY
[Pl‘l_][il[&' L #

Entry of decimal point
Entry of sign

Entry of letters

Entry of a space

Entry of special characters

Switchover between uppercase and lowercase letters

Ao a
() k) (25
bd .Il'l' Baep
Function keys

MENU
UNDO
ESC
ENTER

oo |

1146.2078.62

Displays the menu bar on the screen

Deletes the character to the left of the cursor
Undoes the action last performed

Closes the open window; the old value or parameter
is retained

Completes the data entry; the new value is adopted
Confirms (OK) and closes open entry windows

Pressing the rotary knob has the same effect

1.4 E-7



R&S UPV Description of the Front Panel

4 CONTROL panel

£ =33 STOP =3 I:q SHUT- < —=REM C0OFF
START SINGLE CONT ON =] HCOPY DOWN LOCAL OUTPUT

JJu) ) e

The CONTROL panel contains the following operating functions. These functions are described in
detail below:

—  Start measurements / sweeps

—  Loudspeaker control

— Hardcopy of the screen contents

—  Shut down the operating system

—  Switch between remote / manual operation

—  Switch off outputs

Keys for starting START —  Starts continuous measurements and sweeps
measurements and (LED lights up);
sweeps Resets Min/Max values for bargraph displays,

averaging for measurement results, and limit
overranging

= STOP
START SINGLE  CONT SINGLE —  Starts a single measurement or a single sweep
[ ] [ ] [ ] (LED lights up during execution)
STOP/CONT — Measurement / sweep is stopped or continued
(toggle function)
Keys for setting the ON —  Switches the loudspeaker or connected
loudspeaker headphones on and off (toggle function)
Volume —  Opens a window for adjusting the audio
= Eﬂ monitoring volume

d
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Description of the Front Panel

R&S UPV

Keys for printing hardcopies, shutting down the operating system, switching between remote

control/local operation, switching off outputs

SHUT- @« —=REM «¢—=OFF
HCOPY DOWN LOCAL OUTPUT

e

) (el

1146.2078.62

H COPY

SHUT-
DOWN

LOCAL

OUTPUT

Depending on the settings under Utilities printout
of the screen contents on the connected printed is
started

the screen contents are stored in a file

Stores the current settings on the hard disk and
then shuts down the Windows operating system

Switches from remote control to manual
operation; the LED lights up with remote control

Switches all outputs of the measuring instrument
off or on again; the LED lights up when the
outputs are switched off

1.6 E-7
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Description of the Front Panel

5 VARIATION panel

Rotary knob

VARIATION

ta

Cursor keys

=/ =]

Cursor keys

(¢ /81

6 USB connectors

UsSB

1146.2078.62

—  Moves the focus in the panels, selection windows and tables
—  Varies the entry value at the cursor position
— Moves the active cursor inside the graphical windows

—  Pressing the rotary knob has the same effect as pressing the
Enter key

—  Move the focus in the panels, selection windows and tables

— Vary the entry value at the cursor position

—  Move the active cursor inside the graphical windows

—  Move the cursor position in entered values

USB (Universal Serial Bus) interfaces of type A (host USB) for:

— connecting peripherals such as mouse, keyboard, printer
— connecting a USB stick for transferring files

—  There are two additional USB interfaces (type A) at the rear of
the instrument.
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Description of the Front Panel

R&S UPV

7 CD/DVD Combo drive

8 Ground socket

®,

The integrated combined CD/DVD drive is used to

— install software updates on the R&S UPV
— install sequence programs and macros
— import data and instrument settings from other R&S UPVs

— store dataona CD

Connect ground socket with the instrument housing

9 Headphone connector

o NPT
A CALISE HEA NG DA WAOE

10 SETUP panel

SETUP

SAVE LOAD PRESET

—y-—

11 HELP key

HELP

12 WINDOW panel

MODIFY  HIDE CLOSE

=0 ®

1146.2078.62

Connection of headphones for audio monitoring of the analysis or
generator signal

SAVE —  Opens a window for storing instrument settings

LOAD —  Opens a window for loading predefined instrument
settings

PRESET —  Loads the factory settings of the instrument

Pressing this key displays a context-sensitive help text

MODIFY —  Opens a selection of functions on the softkey bar;
these functions can be used in conjunction with
the rotary knob to move or resize the active panel

or graphical window

HIDE —  Minimizes ("hides") the active panel or graphical

window

CLOSE —  Closes the active panel or graphical window
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R&S UPV Description of the Front Panel

13  Analog audio interfaces

Output and input connectors of the analog generators and analyzers

oW & —— GENERATOR —— —ANALYZER —— == 0w
. . 0
®
)
—— B s g ypreaT — il i

ATTENTION Risk of instrument damage
A The instrument complies with measuring category I; make sure that the

input voltage at the connectors of the analog analyzers does not exceed
110 V (effective, sinusoidal) and 160 V (peak value).

Do not use the instrument in measuring categories ll, lll and IV.

Explanation:

Measuring circuits as defined in section 6.7.4 of EN61010-1:

Measuring category | is intended for measurements on circuits which are
not connected to the high-voltage current system.

14  WINBAR key

WINBAR It is possible to toggle between the softkey bar and WINBAR at any time by
pressing the key:

— In normal operating mode, the softkey bar containing the functions
available in the selection windows of the panels is visible; the softkeys
permit rapid selection without needing to use the mouse.

- When the key is pressed, the WINBAR containing the names of
all opened panels / graphical windows is displayed in place of the softkey
bar. Pressing the associated softkey puts the focus on the corresponding
panel / graphical window, i.e. it becomes active. At the same time, the
system returns to normal operating mode (see above).
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Description of the Front Panel R&S UPV

15 Digital audio interfaces

Inputs and outputs for connecting digital consumer devices and professional studio equipment.

DIGITAL AUDIO OUTPUT
UNBAL OPTICAL

DIGITAL AUDIC INPUT
UNBAL OPTICAL

© m

BAL

£

Note:

UNBAL —  BNC connectors

OPTICAL —  Optical interface conforming to
EIAJ CP-340, TOSLINK system

BAL —  XLR female and male connector

These interfaces are only available when the R&S UPV-B2 or -B20 options have been installed.

16 Power switch

1146.2078.62

The power switch switches on the instrument and starts the booting
process.

Warning:
The instrument must be set up in such a way that operation of the power
switch is not obstructed.

Note:
It is strongly recommended to shut down the operating system before
switching off the instrument (using the SHUT-DOWN key or the mouse).
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Description of the Front Panel

17  Status LEDs

© POWER ON
© SWITCH OFF

© LAN

© READY
© Busy
© REMOTE

© OUTPUT OFF
© GEN OVLD
@ ANLR OVLD

1146.2078.62

With the R&S UPV66 audio analyzer, the instrument’s state is
indicated via LEDs. The individual LEDs have the following meaning:

POWER ON:
The instrument is switched on.

SWITCH OFF:
The operating system has been shut down; you can now
switch off the instrument.

LAN:

The instrument is connected to a local area network.
READY:

The measuring instrument is ready for operation.
BUSY:

llluminated as long as a measurement is running.
REMOTE:

The instrument is in remote-control operation.
OUTPUT OFF:

All outputs of the R&S UPV66 audio analyzer are switched off.
GEN OVLD:

The generator is overloaded.

ANLR OVLD:

The input voltage for the selected measurement range is too
high.
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Description of the Front Panel

Rear Panel

Nl
e a___._. —

—— INAS ——

— DIINY 11918
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Fig. 1-3 Rear panel
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R&S UPV Description of the Rear Panel

Description of the Rear Panel

This section provides an overview of the connectors at the rear of the R&S UPV.

1 LAN connection

LAN LAN interface
— Integration of the audio analyzer in a network
* — Remote operation of the audio analyzer from a remote computer
— Remote control of the audio analyzer (with the R&S UPV-K4
option)

2 USB device connector

USB device connector for remote operation of the audio analyzer (with
the R&S UPV-K4 option).

3 RS-232-C interface

RS-232-C interface, 9-pin D-Sub connector (male)

To connect the R&S UPV via the RS-232-C interface, use a well-shielded
cable.

4 Printer interface

Parallel printer interface, 25-pin D-Sub connector (female)

To connect a printer, use a well-shielded cable.

5 Connector for external monitor

MONITOR Connector for an external monitor,
15-pin D-Sub connector (female), 3-tier.

Use a very well shielded cable with ferrite cores in order to connect the
external monitor to the R&S UPV.
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Description of the Rear Panel R&S UPV

6 USB connectors

USB (Universal Serial Bus) interfaces of type A (host USB).
—  Connection of peripherals such as mouse, keyboard, printer

—  Connection of a USB stick for transferring files

There are additional USB interfaces on the front of the instrument.

7 BNC audio monitoring output

N Ol The signal that is output on these BNC connectors is the same as the
CH1 CH2 signal on the headphone output on the front panel.

Note:
Requires the R&S UPV-U2 option (BNC audio monitoring outputs).

TRIG IN — Input for triggering measurements

TRIG OUT —  Trigger output and clock output

9 Analog auxiliary output

Additional analog output for special applications
— DC output, e.g. for supplying power to hearing aids

— Output for the analog generator signal via an integrated amplifier for
the direct actuation of small loudspeakers

1146.2078.62 1.14 E-7
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10  Digital synchronization and expansion interfaces

Inputs and outputs for reference and sync signals for the R&S UPV-B2 option (digital audio interfaces)

DIGITAL AUDIO

SYNC IN —  Synchronization input for word-clock signals
SYNC OUT —  Output for synchronizing digital peripherals to the word clock or biphase clock of
the R&S UPV
AUXIN — Input for a digital audio reference signal (DARS)
AUX OUT —  Output for a digital audio reference signal (DARS) generated by the R&S UPV
Note:

These interfaces are only available in conjunction with the R&S UPV-B2 option.

11  IEC/IEEE-bus connector

IEC/IEEE-bus connector (IEC 625/IEEE 488) for remote control of the

IEEE 88 J@,
R&S UPV
e 5
Note:

Requires the R&S UPV-K4 option (remote control).

12 AC supply voltage connector

AC supply voltage connector with indication of the set nominal AC supply
voltage

ATTENTION Risk of instrument damage
/ The R&S UPV must be set to the nominal
voltage of the AC system used.
Before switching on the instrument for the first
time, check whether the correct AC supply

ey ety voltage is set.

FiF&
|EC 127-T4.0H /250 \f
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Description of the Rear Panel R&S UPV

13 Slots for expansion plug-ins

In the rear panel of the R&S UPV, there are two slots into which expansion plug-ins can be inserted
(see Chap. 4 and data sheet). For example, an IS interface can be fitted in addition or alternatively to
the optional digital audio interfaces on the front of the instrument.

The left plug-in slot at the rear panel of the R&S UPV is designated as Slot 1, and the right one as
Slot 2.

14  I?S interface

The R&S UPV-B41 option, which is an I2S interface, is shown here as an example of how an
expansion plug-in can be installed in addition to or as an alternative to any optional digital audio
interfaces that may be present on the front panel of the instrument.

TX CLK IN

UPV-E41 125 - INTERFACE

12S —  25-contact D-Sub connector for connecting the input and output lines of the I?S
interfaces. The interface assignment is described in Chapter 4.
To connect the DUT, use a well-shielded cable.

TX CLKIN — Additional BNC connector for connecting an external master clock signal. Details
are provided in Chapter 4.

15 LAN Reset button

The LAN RESET button has two functions:

¢ Resets the LAN default settings:
To do this, you have to press the button for 5 seconds until READY
LED switches off on the front panel of the R&S UPV66.

e Shuts down the operating system:
If the operating system of the R&S UPV66 is to be shut down
manually without using a mouse, you have to press the LAN RESET
button three times within 5 seconds.

Note:
This button is present only on the R&S UPV66 model.
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Putting into Operation

The following section describes how to put the instrument into operation and to connect peripherals
such as printer and monitor. It contains general safety instructions for instrument operation.

Installation of the options is described separately for each option in the respective sections of Chapter
4, "Instrument Functions"; software updates are explained in Chapter 8, "Maintenance and Interfaces".

Unpacking the Instrument

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

» First, pull off the polyethylene protection pads from the instrument's rear feet and then carefully
remove the pads from the instrument handles at the front.
» Pull off the corrugated cardboard cover that protects the rear of the instrument.

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

» 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.

Setting up the Instrument or Installing It in a 19" Rack

The instrument is designed for indoor use. It can either be set up as a separate unit or mounted in a 19"
rack.

A rack adapter (see the data sheet for the order number) is required for installation in a 19" rack . The
mounting instructions are supplied with the adapter.

CAUTION Risk of overheating

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

Prior to putting the instrument into operation always check for space between the
ventilation holes and the rack casing to get sufficient air supply in the rack.
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Putting into Operation R&S UPV

Safety Instructions

General Safety Instructions

ATTENTION

Instrument damage caused by disregarding the following precautions!

Any non-compliance with the following precautions may cause damage to the
instrument. Prior to putting the instrument into operation, check the following:

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

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

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

The outputs of the instrument are not overloaded, incorrectly connected or the
polarity is incorrect.

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

The instrument complies with measuring category I; the input voltage at the
connectors of the analog analyzers should not exceed 110 V (effective, sinusoidal)
and 160 V (peak value). The instrument should not be used in measuring
categories Il, Il and IV.

Explanation:

Measuring circuits as defined in section 6.7.4 of EN61010-1:

Measuring category | is intended for measurements on circuits which are not
connected to the high-voltage current system.

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

Protection Against Electrostatic Discharge

1146.2078.62

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

WARNING Risk of injury and instrument damage.
Safe operation with support feet!

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

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

|
<500N

Cleaning the Outside and Storing

What is necessary is essentially the cleaning of the instrument.

ATTENTION Instrument damage caused by cleaning agents!

Cleaning agents contain substances that may damage the instrument, e.g. solvent-
containing cleaning agents may damage the front panel labeling or plastic parts.

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

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

EMC Safety Precautions

To prevent electromagnetic interference, only suitable, shielded signal and control cables should be
used.
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Connecting the R&S UPV to the AC Supply

The power supply connector is at the rear of the instrument (see below). The Audio Analyzer R&S UPV
can be set up for connection to AC supply systems of 100 V, 120 V, 220 V and 230 V and can be
operated with £10% tolerance and an AC supply frequency of 47 Hz to 63 Hz. The instrument is also
suitable for operation with power supply systems with the other nominal voltages specified in the table
below :

Nominal AC supply voltage Voltage selector setting Tolerance of Instrument

+4%

100 V -18%

110V +20%
120V 6%

+15%

115V 120V -10%
+4%

127V 120V -18%

+10%

240V 230V -14%

Setting the AC Supply Voltage

ATTENTION Danger of instrument impairment

Before switching on the instrument for the first time, check whether the
correct AC supply voltage is set. If the AC supply voltage is not correct, it
must be adjusted in the following way:

» Disconnect the power cable.

» Open the flap covering the voltage selector using a small screwdriver
(or similar).

» Remove the cylinder labeled with the nominal voltages and reinsert it
so that the value visible through the hole in the cover flap when
refitted corresponds to the desired nominal voltage. If the desired
voltage is not printed on the cylinder, select the nearest suitable
value according to the table above.

» Close the flap.
Note:
The Audio Analyzer R&S UPV is operated with the same fuses for all of

the specified nominal AC supply voltages. The precise designation of the
fuses is indicated on the rear of the instrument .
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Switching On

» Connect the audio analyzer to the power supply system using the
supplied power cable.

Note:
Since the instrument is in compliance with safety class EN61010-1, it
should only be connected to a socket with earthing contact.

100V /120V /220 ¥ /230 ¥
50...60 Hz /300 VA
FI/F2:
IEG 127-TA0H / 250 V

» Press the power switch on the front of the instrument.

The instrument starts the booting process and all modules are
supplied with power.

Start Screen and Booting of the R&S UPV

After the instrument has been switched on, the installed BIOS version and the processor details are
displayed on the screen for a few seconds.

After this, the WindowsXP® operating system boots first followed by the instrument firmware. During
booting of the instrument firmware, a self-test is performed. The most recent instrument settings saved
automatically at power-off are then loaded so that the instrument is in the same state as it was before
power-off. After booting is completed, the audio analyzer screen appears and the instrument is ready to
be operated.

Note:

If the software should crash unexpectedly and the instrument is operated via the front panel, it can only
be rebooted by pressing the power switch. If the instrument is operated using an external keyboard, it is
recommended to attempt a restart by pressing Ctr+Alt+Del (warm start) first.
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Restarting the R&S UPV

If the R&S UPV firmware was closed without shutting down the operating system

(e.g. by clicking the E icon in the title bar),
the program can be restarted in two different ways using the mouse:

» Click the "R&S UPV" icon on the desktop

» Click the start button in the task bar, then select the folders "All Programs", "Rohde & Schwarz",
"UPV" and click the "R&S UPV" icon.

Switching off the instrument

R&S UPV model:

> Press the button on the front of the instrument.

The R&S UPV will save the current settings to hard disk and then shut
down the operating system.

Note:

If the instrument is operating under mouse control, it is also possible to
shut down the operating system by using the same method as is
commonly used in Windows applications.

R&S UPV66 model:

> Press the key at the rear of the instrument three times
within 5 seconds.

The R&S UPV66 stores the current settings on the hard disk and then
shuts down the operating system.

» With remote control, you can also shut down the operating system by
using the SYSTem:SHUTdown command.

> Alternatively, the operating system can also be shut down in the same
way as other Windows applications by using the mouse.

» As soon as the operating system is shut down, the SWITCH OFF LED

will illuminate. You can disconnect the instrument from the supply
system via the power switch.
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© POWER ON © READY © OUTPUT OFF

© sWITCH OFF © Busy ® GENoVLD

© LaN © REMOTE @ ANLR OVLD

POWER > Press the power switch on the front of the instrument.
e The instrument will be disconnected from the AC mains, and power
= | will be removed from all modules.

ATTENTION Danger of data loss or instrument impairment!

Switching off the instrument without first shutting down the operating system in an
orderly manner can cause loss of data or problems with the boot process the next
time the instrument is switched on.

1146.2078.62 1.23
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Function Check

The audio analyzer monitors the most important instrument functions automatically when it is switched
on.

Presets

PRESET

Pressing the key loads a set of defined instrument settings. The most important parameters
set here are:

Generator frequency (analog) 1 kHz

Generator level (analog) 01V

Generator signal Sinusoidal

Generator frequency (digital) 997 Hz

Generator level (digital) 0.1FS

Generator signal Sinusoidal

Analyzer interface (analog) XLR measuring input (analog)
Analyzer interface (digital) XLR measuring input (digital)
Analyzer function RMS

Frequency measurement ON

The preset function sets all parameters and settings, even those of inactive operating modes.
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R&S UPV Windows XP

Windows XP

ATTENTION Possible impairment of the instrument functioning

The instrument is equipped with the WindowsXP® operating system. It is thus
possible to install commercial off-the-shelf software on the instrument. The use and
installation of commercial off-the-shelf software may impair 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.

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

The audio analyzer has the WindowsXP® operating system. When supplied, the configuration of this
operating system is optimized to the functions of the audio analyzer. Changes in the system setup are
only required when peripherals like keyboard and printer are installed or in the event that the network
configuration does not comply with the default settings (see sections below).

When the audio analyzer is switched on, the operating system boots and the instrument firmware is
then started automatically without a password query (auto login).

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

The operating system can only be accessed if an external keyboard is connected. Pressing the
Windows key on the external keyboard (next to the CTRL key) opens the WindowsXP® Start menu
where the WindowsXP® programs can be called up. Connecting a mouse makes WindowsXP® easier
to use.

The system settings under WindowsXP® are made in the menu Start — Settings - Control Panel (the
required settings can be found in the descriptions of WindowsXP® and the hardware).

The R&S UPV does not have a floppy disk drive. Data is exchanged using a USB stick which is inserted
into one of the USB interfaces. The USB stick is automatically assigned a free drive letter and the data
can be transferred in Windows Explorer.
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Connecting an External Keyboard

A commercially available, external keyboard with USB interface can be connected to the R&S UPV. A
keyboard simplifies the input of list entries, comment texts, file names, etc and is required for operating
WindowsXP®.

The keyboard is connected to one of the USB interfaces at the front or rear of the instrument.

The keyboard is detected automatically when it is connected. The US keyboard assignment is the
default setting. The keyboard language and special settings, e.g. the repeat rate and so on, can be
changed in the WindowsXP® menu Start - Control Panel - Keyboard or Regional and Language
Options. The menu is opened by pressing the Windows key on the external keyboard .

Connecting a Mouse

A commercially available mouse with USB interface can be connected to the R&S UPV. The mouse
makes it easier to move and resize the panels / graphical windows on the screen and provides
alternative operating modes. It is recommended for easy operation of WindowsXP®.

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

The mouse is detected automatically when it is connected. Special settings, e.g. the speed of the
mouse pointer and so on, can be made in the WindowsXP® menu Start - Control Panel - Mouse. The
menu is opened by pressing the Windows key on the external keyboard.
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Connecting an External Monitor

ATTENTION Danger of damage to the monitor or the instrument
A Make sure that the instrument is switched off before connecting the monitor. The
monitor and the R&S UPV could otherwise be damaged.

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

An external monitor with an analog interface can be connected to the MONITOR connector at the rear
of the R&S UPV.

MONITOR

The connector interface is described in Chapter 8 "Maintenance and Interfaces”.

Connection

To prevent damage to the monitor and R&S UPV, the instrument must be switched off before an
external monitor is connected. After connection, the external monitor is detected when the instrument is
started (but not if it is connected while the instrument is in operation). The screen display with all
elements, e.g. panels, measurement displays, WINBAR and so on, then appears both on the external
screen and on the instrument. No further settings are required.
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Changing the screen resolution

The R&S UPV audio analyzer comes with a built-in PC. Before March 2007, the instruments were
supplied with a PC carrying the Rohde & Schwarz designation FMRG6; instruments supplied as of March
2007 include a PC of the FMR7 type.

The procedure for setting the screen resolution when using an external monitor is different for the two
PC models. The procedure for each is described below.

FMR6

Set external screen resolution to higher than 800 x 600 pixels.
Switch off the R&S UPV. Connect external screen, keyboard, and mouse to the R&S UPV.

Switch on the R&S UPV. After starting the R&S UPV, terminate or minimize the R&S UPV program by
clicking the buttons on the right-hand edge of the title bar.

Using the right mouse button, click the desktop to open the following context menu.

Arrange Icons By
Refresh

Fashe
Faste Shorheik

Save As Scheme...
Graphics Options Hok keys
Display Modes Tray Icon

iaraphics properties. ..

e

Properties
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R&S UPV Changing the screen resolution

Select Graphics properties...

Click and place the focus on the True Color field, as shown in the screenshot below.

Intel{R) 82815 Graphics Controller Properties k3

Devices |COI0ur| Schemesl Hat Keysl Informationl

~Settings

Colours
Screen Area IBUU by 600
Refresh Rate Iﬁﬂ Hz

Ok, I Cancel | e |

Press the TAB key three times to select the invisible button; then press the space key.
Now press the Apply key.

The internal LC screen (digital display) will be switched off.

Click OK to confirm the change. Now click OK again to close the window.

You can now set the external screen to a resolution higher than 800 x 600 pixels.

Using the right mouse button, click the desktop to open the following context menu again.

arrange Icons By
Fefresh

Paske
Faste Shmrbet

Save As Scheme. ..

@raphics Cptions Cutpuk To
Display Modes Hok Kews

Tray Icon

=T

Graphics properties. .

Properties
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Select Graphics properties...

From the Screen Area field, select the resolution you want, e.g. 1024 by 768.

! —Settings
L
Colours ITrut: Colour
- Screen Area 800 by 600
800 by 600
1024 by 768
- Refresh Rate 1152 by 864
] 1280 by 1024

Click Apply.
Click OK to confirm the change. Now click OK again to close the window.
Reset external screen resolution to 800 x 600 pixels.

External keyboard and mouse are connected to the R&S UPV. Terminate or minimize the UPV program
by clicking the buttons on the right-hand edge of the title bar.

Using the right mouse button, click the desktop to open the following context menu.

arrange [cons By
Refresh

HEshe
Faste Shimrhe

Save s Scheme, .,

Graphics Options Dubput To
Display Modes Hok Keys
Tray Icon

e
Graphics properties. ..

Properkies

1146.2078.62 1.30 E-7



R&S UPV

Changing the screen resolution

Select Graphics Properties...

Click

Intel{R} 82815 Graphics Controller Properties 2]

Devices | Colourl Schemesl Hat Ke_l,JsI Informationl

Devices

Primary Device Im
Secondary Device IDigitaI Display

Device Settings... |

1] 4 I Cancel | Lppli |

and place the focus on the Monitor field, as shown in the screenshot below.

Press the TAB key three times to select the invisible button. Now press the space key and then the

Apply button.

The resolution will be reset to 800 x 600 pixels. This is the same as for the internal LC screen, which

will be switched on again.

Click OK to confirm the change. Now click OK again to close the window.
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FMR?7

Set external screen to a resolution higher than 800 x 600 pixels.

Switch off the R&S UPV. Connect external screen and mouse to the R&S UPV.

Switch on the R&S UPV. After starting the R&S UPV, terminate or minimize the UPV program by
clicking the buttons on the right-hand edge of the title bar.

Using the right mouse button, click the desktop to open the following context menu.

Arrange Icons By
Refresh

Faste
Fashe Sforkot:

Graphics Properties. ..

Hotb Kews o Digital Display

M
= Tray Icon # Mokeboolk

Properties Rokation IntellR) Cual Display Clone  #
Extended Desktop

Select Monitor
Switch off the internal LC screen and switch on the external screen if it was previously switched off.
Now you can set the external screen to a resolution higher than 800 x 600 pixels.

Using the right mouse button, click the desktop to open the following context menu again.

Arrange Icons By
Refresh

Paste
Paste Sharheut

araphics Properties., ..
Graphics Cptions r
e 3
Propetties

Select Graphics Properties...
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Select Display Settings, and then select the resolution you want, e.g. 1024 x 768 pixels.

EInte-l"‘-" _

xtreme Z —

Graphics 2 Jé Monitor Scheme Options
for mobile

Display Devices Color Quality |15 Bit B] Rotation
¥ Enable Rotation

Disolas Sunt Screan Resalution 800 % 600
isplay Settings -
ey 4 800 x 600 @0

Refresh Rate 1024 x 768
1152 x 864
1280 x 600
1280 x 720
1280 x 768
1280 x 960
1280 x 1024

Color Correction

Hot Keys

intgl.

aunch Zoom 30 Selfings

Information Video Overlay

Click Apply
Click OK to confirm the change, and then click OK again to close the window.
Reset external screen to a resolution of 800 x 600 pixels

A mouse is connected to the R&S UPV. Terminate or minimize the UPV program by clicking the
buttons on the right-hand edge of the title bar.

Using the right mouse button, click the desktop to open the following context menu.

Arrange Icons By k
Refresh

Easte:
Fashe Shmrheis

Graphics Properties. ..

Hok Kews  k Digital Display
Tray Icom  # Mokebook
Propetties Raoktakion IntelfR. ] Motebook + Monitor
Extended Deskiop Matebaaok + Digital Display
Monitor + Mokebook
Manitar + Digital Displaw
Digikal Display + Motebook
[ig i Y + Monitar

Mew

Select Digital Diplay and Monitor
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Reset resolution to 800 x 600 pixels, which is the same resolution as for the internal LC screen, which is
switched on again.

Switch off external screen
Using the right mouse button, click the desktop to open the following context menu.

Select Digital Display. The external screen will be switched off.

Arrange Icons By 3
Fefresh

Faste
Easte Shorbet

Graphics Propetties. ..
Graphics Options Manitar
Hok keys Digital Display

Tray con  k Mokebook,

Froperties Fotation  ® o IntellR) Dual Display Clone  #
Extended Deskkop

Mew 3

Important  The graphics driver of the FMR7 PC module in the R&S UPV saves the screen
configuration that was last selected and detects whether an external monitor is
connected.

If the R&S UPV was previously operated only with an external monitor and was
switched off in that state, the internal screen will remain deactivated the next time the
R&S UPV is switched on if no external monitor is connected. Since no external
monitor is detected in this case when the instrument is switched on, the monitor
output will remain deactivated even if a monitor is connected at a later time.

To reactivate the screen display, you need an external keyboard:

By using the key combination CTRL + ALT + F4 on an external keyboard, you can
switch on the screen.

By using the key combination CTRL + ALT + F1 on an external keyboard, you can
switch to the external monitor.

Installing Options

The R&S UPV can be equipped with numerous options. These options can be divided into three basic
categories:

Software options Can be installed by the user himself; a unique activation code supplied
with the option is required.

Hardware plug-ins Inserted into the appropriate slots in the rear of the Audio Analyzer
R&S UPV (usually by a Rohde & Schwarz Service Center).

Hardware options Installed in the Audio Analyzer R&S UPV; these options can only be

retrofitted by a Rohde & Schwarz Service Center.
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Connecting the R&S UPV to a Network (LAN)

The R&S UPV has a network connector and can be connected to a LAN (Local Area Network).

Network administrators with the appropriate rights can transfer files across the network and use network
resources such as the network directories or printers. The instrument can also be remote-controlled and
manually operated in the network.

With manual remote operation, the R&S UPV can be operated from an external computer at any remote
location. For example, from your desk you can operate one or more R&S UPVs that are part of a test
setup located in another section of the building.

The R&S UPV comes equipped with an activated WindowsXP® firewall. File transfer via LAN or manual
remote operation using the remote desktop requires only a partial exception in the firewall. It is
advisable to coordinate the configuration of the firewall with the network administrator.

Remote control of the instrument via the LAN interface is described in Chapter 5, "Remote Control -
Fundamentals”.

Connection to the Network

ATTENTION Risk of network errors!
A Connecting errors may affect the entire network.

We recommend that connection of the instrument to the network be co-ordinated with
the network administrator.

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

The instrument is connected to the network using a commercially available RJ45 cable connected to the
LAN interface at the rear of the instrument.

LAN

The connector is described in Chapter 8 "Maintenance and Interfaces”.
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Configuring the R&S UPV for Network Operation

The network interface operates with 100 MHz-Ethernet IEEE 802.3u. The TCP/IP network protocol and
the associated network services are preconfigured.

In order to exchange data in a local network (LAN), each connected computer or instrument must have
a unique IP address or a unique computer name. In addition, network access of the different users is
organized by the assignment of access rights.

The access rights determine which of the available network resources, e.g. file storage systems, are
available for the R&S UPV.

Networks with DHCP

The R&S UPV is preconfigured for networks using DHCP (Dynamic Host Configuration Protocol). In
these networks, the R&S UPV is automatically assigned a free IP address. In this case, a unique
computer name is used for identification in the network.

Each R&S UPV is given a unique computer name at the factory. This name can be queried and
changed in the WindowsXP® menu Start - My Computer (see ”

Querying the Computer Name" below).

Networks with fixed IP addresses

In networks using fixed IP addresses, usually the network operator organizes the addresses. The IP
address has to be entered in the Windows menue Start - Control Panel (see "Entering the IP
Address").

Point-to-point connections

To set up a simple network (a LAN connection between an R&S UPV and a computer without
integration in a large network), an IP address must be assigned to the R&S UPV and the computer. The
IP addresses 192.168.xxx.yyy are available, whereby both xxx and yyy can have the values 1 to 254;
the value for the subnet mask is 255.255.255.0.

In this case, a commercially available cross-over RJ45 cable must be used for the connection.

User ID

The user "instrument"” is set for the R&S UPV. The user is used for the auto login when the instrument
is started and for manual remote operation. The password is also "instrument”. By assigning the
respective rights, the network administrator decides which directories and resources in the network can
be accessed by the R&S UPV.

1146.2078.62 1.36 E-7



R&S UPV Connecting the R&S UPV to a Network (LAN)

Preparations

The instrument is configured for network operation in the menus of the WindowsXP® operating system.
The operating system can only be accessed if an external keyboard is connected; connection of a
mouse is recommended for easy operation. The instrument should be switched off before the keyboard
and mouse are connected. This will ensure that the keyboard and mouse are correctly detected by the

operating system.

Entering the IP Address

The default setting is "Obtain an IP address automatically" (Dynamic Host Configuration Protocol

(DHCP)).

1. Start — Settings — Control Panel

F Control Panel

Fle Edt View Favortes Tack Hel | B
Qe - D - T s | e | [
fddress ID‘ Control Panel Ei 4 Go

ﬂ’ Control Panel * PiC:k a Category

[3 Switch ta Classic View

1l @i
'P-_ - Appearance and Themes \'g_/' Printers and Other Hardware
See Also 2 - S

@ Windows Update y F
) Help and Suppart P Network and Internet Connections % User Accounts

£ Other Control Pans|
Optians

1
-
) Date, Time, Language, and Regional
' i"" ) Add or Remove Pragrams — Options y Language, eq
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2.

3.

4.

Click Network and Internet Connections and then click Network Connections bottom right in this
menu.

-
B Metwark and Internel Connections

Fiie Edit \iew Favdrites Tools  Hefp | .'lf.
@Bﬂ.*‘id' ?|/5nrd1 || Folders | [133]-
| Address ID‘ Metwark and Internst Connections ﬂ Go
Gee Also 2 ? MNetwork and Internet Connections
@_ My Nestwork, Places
B s o Pick a task...

"-Q Remate Deskiop

Set up or change your Internet connection
. Phone and Modem Options - e

] Create a connection to the network at your workplace

Troubleshooters: & Set up or change your home or small office network
L‘?} Home or Smal Office
Natworking
) Intemet Exglore or pick a Control Panel icon
Ij] Network, Diagnostics
9 Internet Options e MNetwork Connections
In the Network Connections menu, % Network CoNitcthii

right-click Local Area Connection
and then click the Properties
button.

Metwork Tasks

[5] Create a new connection
% Setup a home or smal %
 office network E"'

See Also *

On the General tab, select Internet |_L Local Avea Connection Properties

Protocol (TCP/IP) in the field This

. . Beneral | Advanced |
connection uses the following b
items: and then click the Properties Eaunach o
button. | ]u Inted ] FRO100 Network Capnection #2

Contigure...
Thie connestion uses the following ltems:

) 1B Chart for Miciosoft Metworks

Irstall, . l [ Pfiry et Properties |

~ Descnphion
Trarsmezion Coriiol Protocolyntemet Protocal, The defaul
wide area nelwork protocal that provides communication
“actost diverse interoonnected natwarks. :

[ I Show icon in notfication area when cornected

oKk | Caricel
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5. In the Internet Protocol (TCPIIP) Internet Protocel (TCP/ H.".} Properties

Properties menu, enter the IP
address in the Use the following IP
address: field (all data can be
accessed by the network
administrator). Terminate the entry
in all menus with OK.

Querying the Computer Name

1. Click Start — Settings — Control Panel: Performance and Maintenance.
2. Click System and select the Computer Name tab in the menu.

The computer name is displayed under Full Computer Name:. The name can be changed in the
Change submenu.
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Accessing Directories in the Network

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

Accessing the hard disk of a computer connected to the network from the R&S UPV is, however,
relatively easy. The directory which the R&S UPV is to access simply has to be enabled on the remote
computer. This directory is then accessed from the R&S UPV using a WindowsXP® search function.

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

Note:
Both the computer and the audio analyzer must have a computer name and an IP address (see the
section "Configuring the R&S UPV for Network Operation”)

Enabling the desired directory on the remote computer

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

1. On the computer, select the directory to be enabled in Windows Explorer and right-click to call up
the Properties menu.

2. In the Sharing panel, activate the Share this folder tick box.
3. Write down the name of the computer (see the section "

4. Querying the Computer Name").

Accessing the enabled directory from the R&S UPV
1. Press the Windows key to call up the Start menu.
2. In the Search menu, select Computers or People and then A Computer on the Network.

3. Enter the name of the computer under Which Computer you are looking for? and start the search
by pressing Enter.
The name of the computer is given as the search result.

4. Click the computer name. The enabled directory is displayed and the files stored there can be used
in the R&S UPV.

Note:
If a user name and password are requested when you click the computer, the login name and password
used on the computer must be entered.
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Configuration via LXI (R&S UPV66)

The LAN Extensions for Instruments standard, which is also called “LXI,” provides a new standard for
configuring virtual front panel instruments by using a network and a Web interface. The main tool for
this configuration method is a browser, such as Microsoft Internet Explorer, but it is also possible to use
other browsers such as Firefox or Netscape. LXI is only available as a standard feature with the
R&S UPV66, but it can also be retrofitted to the R&S UPV if necessary.

The only information necessary for performing configuration via the LXI/Web interface is the name of
the instrument (which means its Windows name) in networks that operate with DHCP enabled, or its IP
address in networks that operate with manual network configuration. In rare cases where neither one of
these names is known, it is also possible to derive the IP address from the MAC address, which is
printed on the rear panel of the instrument.

To start a configuration session, launch the browser and simply enter the instrument name in the URL
field. The instrument name is always RSUPV66xxxxxx for the R&S UPV66, where “xxxxxx” stands for

the six-digit serial number of the instrument.

; LXI-Rohde & Schwarz GmbH & Co. KG-UP¥-100001-Audio Analyzer - Micrusﬁft'lntél‘pi':f.'ﬁm __ al _.I D'l}
Datei  Bearbeiten  fnsicht  Favoriten  Exbras 7 | :,"
Qs - - 18] 13 )] et oromn @] L[5 B
Adresse |,\€E http: i supse 100001 findes. php ;I Liriks
B¢
&
Instrument Home Page
Home
LAH Configuration Instrument Model LIPY
Manufacturer Rohde & Schwarz GmbH & Co. KG
Status
Serial Number 100001
Description Audio Aralyzer
LXI Class Class
LXI Version 1.00
Datasheet
Manual Host Name 10.112.10.115
MAC Address 00:E0:33:61:05:95
e TCP/P Address 10.112.10.115
For help and support, pleasze visit
our wehsite ot Firmware Revision 2.1.0
sy tohde-schwarz com
Current Time Monday, 200705/14, 10:34:03
Current Time source Operating System
VISA resource string TERIP::10. 12101148 inst0: INSTR
Device Indicator INACTIVE toggle |
N eror |
. =
J.El Fertig l_ l_ l_ l_ l_ |H Lokales Intranet &
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The instrument home page shows all important information in a compact form. This includes the MAC
address and the IP address, which is often assigned dynamically, as well as the full resource string for
VISA remote control (see Chapter 5, “Remote Control via LAN Interface”). The LAN indicator on the
instrument will blink if Device Indicator is set to ACTIVE. Pressing the toggle button alternately enables
and disables the Device Indicator function. It can be used to quickly identify an instrument that is

mounted together with several other instruments of the same type, such as in a 19" rack.

Z} L¥I-Rohde & Schwarz GmbH & Co. KG-UPY-100001-Audio Analyzer - Microsoft Intefnet Explorer’b

Datei  Bearbieiters  #nsicht  Favoriten  Exbras 7

|

Qe - Q- [x] [2] G| Pschen Ggrmaten €] 2 [3- 23

Adresse |.\'é‘] hittp: {{rsupy100001 findes.php

v | Links

ROHDE&SCHWARZ

LXl

=
Instrument Home Page
Home
LAHN Configuration Instrument Model UPY
Manufacturer Rohde & Schwarz GmbH & Co. KG
Status
Serial Number 100001
Description Audio Analyzer
LXI Class Class
LXI Version 1.00
Datasheet
Manual Host Name 1011210115
MAC Address 00:ED:33:61:05:96
P s e e TCP/IP Address 1011210114
For help and sup) please visit
our wehsite st Firmware Revision 210
ey rohde-schwarz.com
Current Time Monday, 2007/06/14, 10:34:39
Current Time source Operating System
VISA resource string TERIP:0 1M210.1158::inst0: INSTR
Device Indicator ACTIVE toggle |
o errar | o
J@ Fertig [_[_[_[_[_I‘d Lokales Intranet 4
Pressing toggle again disables the blinking function.
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A navigation panel is displayed on the left-hand side of the window, with a link to the important LAN
Configuration page. This page of the LXI Web configuration website enables extensive configuration of
all imporant LAN parameters, which is necessary because the configuration steps mentioned in the
previous section cannot be performed as described with a virtual front panel instrument.

43 Lx1-Rohde & Schwarz GmbH & Co. KG-UPY-100001-Audio Ainalyzer - Microsoft Internet Exploret bereitgests detiSchwa. [ | Ellll
Datei  Bearbeiter Ansicht  Favoriben Extrass 2 | ,-?IF
pr. - Y e N R, A —
Qarek - - 1x] @) (b Jwem Joroonm @] L[5 B
Adresse |@ hittp: {irsupy 100001 findes:. php j Lirks:
ROHDE&SCHWARZ "
=
LAN Configuration
Home
LAl FonCvstion Hosthame  [10.112.10.115
Status Domain |
Description IAudiD Analyzer
TCPIP
i |DHCF + Auto IP Address »]
Datasheet IP Address |1 011210115
Manual Sul f
ubne
s |256.265.0.0
f e e e s e e e e e Default
For help and support, plesse visit ) |1 01201
our website at Gmeway
iy Fohde-sthwars . com DNS Server I1 002166
ish 10023159
Dynamic " Disabled
DNS & Enabled
Reset | Submit |
| (Passward required!)
Na eror ]
== Advanced LAN Configuration == Fing Client |
5] | [ N3 Cokales Inbranet 4

TCP/IP Mode
Determines whether DHCP is enabled or disabled. The IP Address, Subnet Mask, Default
Gateway and DNS Server configuration fields are only enabled if DHCP is disabled. Consult the
network administrator if it is necessary to modify these settings or any other settings.

Note:

Switching from DHCP enabled mode to manual configuration mode automatically triggers an instrument
restart when the new setting is confirmed. If incorrect network configuration settings have been entered,
LAN RESET on the rear panel of the instrument must be used to restore access to the Web interface.

IP Address
Allows the IP address of the instrument to be modified if DHCP is disabled.
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Subnet Mask, Default Gateway
It is sometimes necessary to change these settings from the displayed default values when
DHCP is disabled. Consult the network administrator for the proper values if it is necessary to
modify these settings.

DNS Server
This is the IP address of the domain name server of the network segment. Consult the network
administrator if it is necessary to modify this setting when operating with DHCP disabled.

Dynamic DNS
Allows different DNS servers to be addressed in succession. Consult the network administrator
if it is necessary to modify this setting when operating with DHCP disabled.

Password required
All changes to the LAN configuration made via the LXI Web interface are protected by an
additional password. This password must be entered here in order to make changes.

The hyperlink at the bottom of the window leads to another page where additional parameters related to
VXI-11 and LXI can be configured.

43 Lx1-Rohde & Schwarz GmbH & Co. KG-UPY-100001-Audio Ainalyzer - Microsoft Internet Exploret bereitgests wediSchwal. |5 | Ellll
Datei  Bearbieitenr @nsicht  Favoriten  Exkras 7 | ?,"‘
Qunm -+ O - [¥] (2] ()] Psren Jrrwomn @] L (53-8
Adresse |§! hittp: {irsupy 100001 findes:. php j Lirks:
ROHDE&SCHWARZ .
=
Advanced LAN Configuration
Home
LAt bontintration Negotiation |Agt0 Detect =]
o i
Status ICMP Ping DisehlE
& Enabled
& B
SNMP Status Disatlad
© Enabled
SNMP Public I
Datasheet comnuinity
Munidal SNMP Private |
community
Help SNMP Trap IP I
For help and zupport, pleaze visit Address
our website at
vy PohdessthwaErs.com Bonjour & Disabled
Discovery = Enahbled
o
VXI-11 Discovery Dicabiad
& Enabled
Reset | Submi |
| (Password required!)
o error ]
== | AN Configiration i |
5] | [ N3 Cokales Inbranet 4

Negotiation, ICMP Ping, SNMP Status
These are advanced parameters that should only be modified by experienced users.

1146.2078.62 1.44 E-7



R&S UPV Connecting the R&S UPV to a Network (LAN)

Bonjour Discovery
Enables or prevents discovering the instrument via the “bonjour” network protocol, which is a
quasi-standard method for searching for computers in the Unix world.

VXI-11 Discovery
Enables or prevents discovering the instrument via the “VXI-11 Discovery” protocol, which is a
protocol jointly developed by National Instruments and VISA for searching for devices on a
LAN.

Password Required
All changes to the LAN configuration made via the LXI Web interface are protected by an
additional password. This password must be entered here in order to make changes.

Note:

Some of the settings on the Advanced LAN Configuration page may not yet be implemented, depending
on the firmware version of the R&S UPV and the underlying COMPASS system. Consult the release
notes.

Configuration for Manual Remote Operation

The R&S UPV can be operated manually from an external computer via a network connection. The
Windows program Remote Desktop Connection is used for operation. Manual remote operation is
described in Chapter 3 in the section "Manual Remote Operation”.

Manual remote operation of the audio analyzer is only possible if

the Windows 95 operating system or higher and the Remote Desktop Connection program are
installed on the external computer and a LAN interface is configured for the network

the audio analyzer and the computer are connected via the LAN (see "Configuring the R&S UPV for
Network Operation")

the Remote Desktop Connection program is activated on the audio analyzer (see "Activating the
Remote Desktop Connection program at the R&S UPV")

the R&S UPV data has been entered in the Remote Desktop Connection program on the external
computer (IP address or computer name of the R&S UPV in the network (see "

Querying the Computer Name"))

the user has logged on at the R&S UPV from the external computer by entering the correct user
name (instrument) and the correct password (instrument) (see "Starting manual remote operation at
the external computer™)
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Activating the Remote Desktop Connection program at the R&S UPV

ATTENTION Risk of unauthorized access!

After activation of the remote desktop, any user on the network who knows the
computer name and login data of the audio analyzer can access this R&S UPV.

1. Click Start — Settings — Control Panel: Performance and Maintenance.

2. Click System and select the Remote tab in the menu.
3. Activate the Allow users to connect remotely to this computer tick box.

System Properties H I
General | Computer Name i Hardware | Advariced |
System Restore | Aulomatic Updates Remate

=9 Select the was that this computer can be used from anather
T location,

- Remote dssistance
I allow Biemote Assistance mvitations to be-sent fromthis computer

What 1 Remaote Assistance?

A SHEEN

 Remote Diskiop
Iv ullor users to connsct rerotehy to this compter
Full eomputer marme;
RSUPY100006
wWhiat iz Remote Desktop®

Select Remote Haers..

Far Users b connect remotely to this computer, the Ligsr account miist
have a password.

Ylindows Firgal will be configured to allow Rermote Deskiop
connections b this computer.

ok I Caricel | ﬂ.p:-l_'.-_i

1146.2078.62 1.46 E-7



R&S UPV Connecting the R&S UPV to a Network (LAN)

Starting manual remote operation at the external computer

The Remote Desktop Connection program is already installed in the WindowsXP® operating system.
For all other Windows operating systems from Windows95™ and higher, the program can be
downloaded free-of-charge from the Internet (http://www.microsoft.com). It can be loaded onto any
external computer by following the instructions also provided on the Internet.

1. If necessary, install the Remote Desktop Connection program on the external computer.

2. Start the program in the Windows menu Start - All Programs - Accessories - Communications.

‘! Remote Desktop Connection

Before the program can be used for the first time, the instrument and user ID of the R&S UPV must be
entered on the external computer. The instrument ID (i.e. the computer name of the R&S UPV)
identifies the R&S UPV in the network. Every R&S UPV is supplied together with a computer name
which can be used for manual remote operation. Querying the computer name is described in the
section "

Querying the Computer Name".

The user ID is necessary as it authorizes access to the R&S UPV. It is preset on the R&S UPV and is
instrument for both the user name and the password. No entry is needed in the Domain field.

3. Enter the instrument and user ID on the General tab of the extended Remote Desktop Connection
menu (called up by pressing the Options>> button).

=101 |

ﬁ Remote Desktop Connection

General | Displa_l,.ll anaIHesourcesl F'logramsl Experience

—Logon settings

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

the drop-down list.

Computer: IMY.UP\; j

Jszer name: Iinstrument

xxxxxxxxxx

Pazsword: I

Dromairn; ||

[~ Save my password

— Connection zettings
E] Save current settings, or open saved conhection,

Save Az . | Open... |

Connect I Cancel | Help | Elptions<<|
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4. The login data can be stored with the Save As button.
If it is stored as the file default.rdp, the connection to the R&S UPV is offered by default when the
program is started. If it is stored under a different name, the setting for the connection to the

R&S UPV is offered in the selection list which is displayed by pressing the EI button in the
Computer: field.

5. Set the display resolution of the R&S UPV screen to 800 x 600 on the Display tab.
_|ox]

% Remote Desktop Connection

J- De
e ection

General  Display |L0c:a| Hescuc:esl Pngansl Experence

r—Remote dezktop zize

En Chaase the size of vour remote desktop. Drag the siider all the
= way to the nght o go fullscreen.

Less —J— More
L

800 by 600 pevels
r— Colars
| True Calor (24 kit =l
I .

Mote: Setiings on the remote computer might owvemde this setting,

Iv| Dizplay the connection bar when in fiull screen mode

Connect | Cancel | Help | thions«l

6. Set up the connection by pressing the Connect button.

When the connection has been set up, the audio analyzer screen appears on the external computer.
Operation is possible with the mouse and/or the keyboard. Keys on the front panel which do not
have a direct equivalent on the keyboard can be replaced by key combinations (see the table in
Chapter 3 in the section "Operation Using an External PC Keyboard").

If several R&S UPVs are to be manually operated from one computer by means of manual remote
control, a separate Remote Desktop Control window must be opened for each R&S UPV. This is
possible by repeatedly starting the program on the external computer.
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Firmware update

Firmware update

The R&S UPV firmware is supplied in a file named "setupxxxRelease.exe". The sequence of digits for
"xxx" consists of the main version number followed by the subversion number, revision number and

build number.

The initial installation and firmware updates are carried out by starting this EXE file. By doing this you
start an Installer program which automatically checks which type of installation is necessary:

Main installation

The Installer displays what it has found out about the environment into which the
firmware will be installed and how much disk space is needed. It then takes you
through the "Setup Wizard". You normally just click the "Next" button to go from
step to step.

Major update

The Installer detects that the installed firmware is too old for a minor update to be
carried out. It therefore displays a message asking you to uninstall the old
software completely.

Minor update

The Installer simply displays a short prompt asking whether you wish to update
the firmware. The rest is performed automatically.

The two most common problems that can occur when installing the software (or during a major update)

are these:

a) Atthe very start, before the progress bar appears, the progress window displays the message
"Installshield is preparing installscript‘. Occasionally you then see an error message and
installation is canceled.

This problem can usually be solved by restarting Windows and carrying out the firmware
installation again.

b) When the Installer has installed the firmware and the progress bar is full, the progress window
displays the message "Removing Backup Files", "Registering Components" or "Publishing Product
Information”. Here, too, it occasionally happens that an error message is followed by a second
message, and the firmware is then not installed.

This problem can sometimes be solved by restarting Windows and carrying out the setup again. If
the error occurs again, this may be for two reasons:

1) Installation of the front panel driver went wrong. In this case, you must install it using the
Windows Wizard; the necessary INF file is called c:\\UPV\fpnl_wdm.inf. You should now
reinstall the firmware.

2) The installation of additional Windows settings went wrong. In this case, execute the files
"C:\UPV\ScanFirmwareVersions.exe" and "C:\UPV\SetReg.exe" one after the other. You
should now reinstall the firmware.

If neither of these steps is successful, the instrument needs to go in for service (or the Windows
image program must be reloaded).
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Windows XP Recovery and Backup

The R&S UPV provides an invisible backup and recovery partition. A backup of the factory system
partition (C:\) is stored per default and can be recovered in case of a system crash.

In addition, backups of up to 5 firmware versions can be stored on this partition. It is e.g. possible to
backup the current system partition prior to a firmware update or to provide different system
configurations for different environments.

When recovered, the system partition (C:\) is deleted, formatted and then newly written. The data
partition (D:\) is not affected.

Call the Windows XP Recovery and Backup Partition Menu

1. Switch the instrument off and on again
In the boot menu select line Backup/Recovery with the up/down cursors.

Open Windows XP Recovery and Backup Partition menu by pressing the rotary knob.
The menu shows the available selections for the recovery and backup partition:

Note:

If several backups are already stored on the disk, the remaining space might not be sufficient for an
additional backup. In this case a warning is indicated in the Windows XP Recovery and Backup
Partition menu and the user is requested to remove an old backup before making a new one.

&
ROHDE & SCHWARZ

Make Backup
Restore Backup

Remove Backup

Exit and Shutdown
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Backup Current System Partition

1. Select the Make Backup button in the Windows XP Recovery and Backup Partition menu with the
rotary knob.

2. Open the Make Backup menu with the key.
The menu shows the current versions of the firmware and the software platform.

Make Backup

Firmware and Software Platform Information:

Firmware Yersion: 01:11.40
Software Platform Version: 1.45.2 7|

Make Backup Cancel

Select the Make Backup button with the rotary knob.

Start the backup with the ENTER key.
After the backup, the Windows XP Recovery and Backup Partition menu appears again.

Select the Exit and Shutdown button with the rotary knob.
Exit and shut down with the key.
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Recover Selected Version of System Partition

1. Select the Restore Backup button in the Windows XP Recovery and Backup Partition menu with
the rotary knob to recover a selected version of the system partition.

2. Open the Restore Backup menu with the key.
The menu shows the versions of the firmware and the software platform of the backup displayed in
the Select Backup window.

Restore Backup

Select Backup: Created at:
Backup02 ~| 24012005 18:29:33

Backup03
Firmware Yersion: 01.12.50
Software Platform Yersion: 1.45.2.9

All data on the System/Firmware partition will be lost.

Other partitions (like the DATA partition) are not
affected.

Restore I Cancel

Select the Select Backup window with the rotary knob.
Select the backup to be restored with the up/down cursor keys and the key.
Select the Restore button with the rotary knob.

Start the recovery with the key.
The script that is performed during recovery is displayed.
After the recovery, the instrument is shut down and switched off.

o g bk w
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Recover Factory Default

1. Select the Factory Default button in the Windows XP Recovery and Backup Partition menu with
the rotary knob to recover the factory version of the system partition.

2. Open the Factory Default menu with the key.
The menu shows the versions of the firmware and the software platform on delivery.

Factory default

Attention

This will recover the installation of Windows XP
Embedded (TM).

All data stored on the System/Firmware partition will be
lost.

Other partitions (like the DATA partition) are not
affected.

Firmware and Software Platform Information:

Firmware Version: 01.11.38
Software Platform Yersion: 1.45.2.7

Recover now Cancel I

Select the Recover now button with the rotary knob.

Start the recovery with the key.
The script that is performed during recovery is displayed.
After the recovery, the instrument is shut down and switched off.
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Delete Backups

Up to five backups in addition to the factory default can be stored on the recovery partition. To provide
space for new backups, it might be necessary to remove older backups. The factory default cannot be
deleted.

1.

o g bk w

9.

Select Remove Backup button in the Windows XP Recovery and Backup Partition menu with the
rotary knob to delete a selected backup.

Open the Remove Backup menu with the key.
The menu shows the versions of the firmware and the software platform of the backup displayed in
the Select Backup window.

Remove Backup

Select Backup: Created at:
Backup03 j 24.01.2005 16:29:59
Backup0l

Firmware Yersion: ” 4
Software Platform Yersion: 1.50.2.9

| Remove I Cancel

Select the Select Backup window with the rotary knob.
Select the backup to be deleted with the up/down cursor keys and the key.
Select the Remove button with the rotary knob.

Start the deletion with the key.

After the deletion, the instrument returns to the Remove Backup menu as long as backups are still
available. If the last backup is deleted, the Windows XP Recovery and Backup Partition menu
opens again.

Select the Cancel button with the rotary knob.

Close the Remove Backup menu with the key.
The Windows XP Recovery and Backup Partition menu opens.

Select the Exit and Shutdown button with the rotary knob.

10. Exit the menu and shut down the instrument with the key.
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2 Getting Started

Introduction - Getting Started

This chapter describes the manual operation of the R&S UPV audio analyzer. The information in this
chapter also largely applies to the R&S UPV66 (which was primarily designed for use in systems)
provided that an external monitor, keyboard, and mouse are connected to the instrument.

The Audio Analyzer R&S UPV is able to perform virtually all measurements occurring in the audio
world, from frequency response measurements through distortion factor and spectral displays to the
analysis of digital data streams. Several measurement functions can be carried out and displayed at the
same time, whereby in the audio frequency range the measurements are performed as real two-
channel functions.

The R&S UPV performs all measurements using digital signal processing. Here, analog signals to be
measured are first subjected to complex preprocessing on analog measurement modules before they
are digitalized and fed to the digital measurement routines.

This concept offers numerous advantages, for example:
e The measurement methods at the analog and digital interfaces are identical.
e The measurement functions are available at both the analog and the digital interfaces.

e Operation at the analog and digital interfaces is the same.
The many available options mean that the Audio Analyzer R&S UPV can be adapted to perform a wide
variety of different tasks. The basic version of the instrument has analog audio interfaces. A number of

other measurement functions are also available, but only after the appropriate options have been
installed (see the data sheet for details).

This chapter, "Getting Started", only describes the functions available in the basic version of the Audio
Analyzer R&S UPV.
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Important Information for Measurements

Maximum Output Voltage of the R&S UPV Generator

Generator Config ! E

In=trument Analog j
Channel 2=1 j
Output Type ) Unbal . Bal
Impedance S0 j
Comman ¥ Float  Ground
Bandwicth 22 kHz -]
Yolt Range & sto ) Fix
Max Woltage Im W

The generator of the Audio Analyzer R&S UPV can generate
analog output voltages with an RMS of up to 20 V. These
levels can damage or even destroy sensitive input circuits.

In the Generator Config panel, it is possible to limit the
analog output voltage. For measurements on sensitive
circuits, it is advisable to set an appropriately low value in the
Max Voltage field; this value then applies to all analog
output signals, irrespective of the signal shape. The
maximum voltage is not exceeded even in the case of
changes made using the rotary knob.

The section "Function Selection and Value Entry” from
page 2.9 onwards and Chapter 3 "Manual Operation" explain
how to set these values and change values using the rotary
knob.

The pulse level of the digital audio signals can be up to 8 V.
Although the risk of destruction is generally much smaller
than for analog circuits, care must still be taken when making
settings for digital circuit energization.

Rapid Deactivation of the Outputs

= OFF
QUTPUT

e

1146.2078.62

In the event of faults, all outputs of the R&S UPV can be deactivated by pressing the
key. The key affects all audio outputs, i.e. for both analog and digital

audio signals.

The deactivated lines can only be reactivated by pressing the OUTPUT OFF key

again.

The status of the key is indicated by an LED. lllumination of the LED means

OUTPUT OFF.

More detailed information on this key can be found in Chapter 3 in the section "Rapid
Deactivation of the Outputs".
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Important Information for Measurements

Avoiding Hum Loops

Generator Config ! E E

F

Inztrument Analog j
Channel 2=1 j
Output Type 6 Unkal © Bal

Impedance S0 j
Comman |ﬁ' Float Gr-:uund|
Bandwicth I 22 kH=z 1I'I

Analyzer Config

v |[x

=l
Inztrument Analog j
Channel 2=1 j
Coupling v Az DG
Bandwicth | 22 kHz =]
Pre Fiter Ot R
Input Bral -]
Chl Imped {200 KO =]
Comman |ﬁ' Flost Grnund|
Chl Range Auto b

Help System

HELFP
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It is generally known in audio engineering that analog
circuits must always be set up in such a way that hum
signal pick-up is avoided. For this reason, it is important
that a ground connection (grounding contact) be provided
at only one point in the entire circuit.

Both the generator and the analyzer are configured as
floating devices in order to prevent an additional,
inadvertent ground connection via the Audio Analyzer
R&S UPV. The two Common fields of the
Generator Config and Analyzer Config panels are
factory-set to Float.

There are, however, some applications where the audio
circuit to be tested is set up without any ground
connection at all. It may be necessary to create a defined
ground connection especially if hum pick-up is suspected.
This can be done at the Audio Analyzer R&S UPV by
switching the Common field to Ground for either the
generator or the analyzer (depending on the application).

More detailed information on how to make these settings
can be found in this chapter in the section "Function
Selection and Value Entry" from page 2.9 onwards and in
Chapter 3 "Manual Operation”.

The Audio Analyzer R&S UPV has a context-sensitive help system. If you have a
question while operating the instrument, pressing the key opens a help page
containing information on the currently highlighted parameter field. From here it is
possible to move to other help pages using the contents list, the index, scroll arrows

and page-internal links.

More detailed information on this key can be found in Chapter 3 in the section "Help
System".
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Brief Introduction to the R&S UPV Operating Concept

Windows User Interface and Control Elements

To provide the user with a familiar environment, operation is largely based on the Windows® user
interfaces. All panels, entry windows, etc are made up of known elements.

Operation follows the same basic rules which apply to other Windows® programs in use today. It is
assumed that the user is familiar with these basic rules. This information is therefore not given in detail
in this manual.

The R&S UPV can be operated via the front panel. Additional peripherals such as a mouse and
keyboard can be connected but are not essential requirements.

After being switched on, the instrument is in the same state as it was before it was switched off. This
applies to all setting parameters of the R&S UPV, including those not currently displayed on the screen.

The instrument is operated using function keys with permanently assigned functions, softkeys with
functions which vary according to the application, the rotary knob with integrated entry function, and the
display screen via which the panels are operated.

Operation using an external keyboard and mouse is also possible; this is explained in Chapter 3
"Manual Operation".

Selection frames or the highlighting of an entry field (dark background) indicate the current entry focus.
Entries can be made in the element with entry focus.

Display

The display is the central element for operating the R&S UPV. Both the instrument settings in the
various panels, and the measurement results are displayed here.

To make the various functions of the Audio Analyzer R&S UPV easier to operate, they are organized in
a series of panels. The measurement results can be displayed as digital numeric values, data lists, in
analog bargraphs or in result graphics. The user can freely choose the number of panels and the
number of graphical windows to be shown in the display. The size of the windows can be changed
within wide limits, whereby the font size, scaling and so on are adapted automatically (depending on the
selected window). Panels and display windows can be activated by pressing the key.

5 display windows (or "screens") are provided so that the wealth of information can be better organized.

SCREEN

The direction keys are used to toggle between the individual screens.
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Panel
= iohde B Schwarz Audn Analyze: UPY S
e B T Menu bar
Numeric
display
o Graphical
z window
2
- = "Hidden"
| T ) | s Tests |~ Panels
0 o || e 1o —— 1'5312{;‘]‘
L I v s o L L) I = v WINBAR
F3 Fs F7 Fi Fs 0 F i F11 | Fiz

) Softkeys

Fig. 2-1  R&S UPV display with main elements

One of the two bars (either the softkey bar or the WINBAR) is always displayed at the bottom of the
screen.

In normal operating mode, the softkey bar is visible; it contains eight buttons which are assigned the
functions available in the selection windows of the panels. The softkeys underneath the buttons are
labeled with their assigned function; pressing the respective softkey permits rapid selection.

If there are more than 8 elements to choose from, the hidden elements in the selection list can be
displayed by pressing the last softkey containing the »» symbol or the first softkey containing the €<«
symbol.

Off RIS RME Selective Peak Quasi Peak DC THD " -

When the key is pressed, the WINBAR appears in place of the softkey bar; this is indicated by
"Panel List" in the left-hand corner:

Panel List
Generatar | Generatar | Analyzer Analyzer I Filter | | |
Confi Function Caonfig Function

The labeled buttons show the names of all panels and graphical windows open in the current screen.
Pressing the associated softkey puts the focus on the corresponding panel / graphical window, i.e. it
becomes active. At the same time, the system returns to normal operating mode (i.e. the softkey bar).
Hidden panels (see "Panels and Display Windows") are also listed in the WINBAR. If a hidden panel is
selected, it is redisplayed on the screen with its previously set size and position; it simultaneously
receives the focus.
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Panels and Display Windows

The Audio Analyzer R&S UPV distinguishes between the following panels and display windows:
¢ Panels used to make function settings
e Configuration panels used for configuring how the measurement values are to be displayed

¢ Numeric display fields for displaying the measurement values of the various measurement
functions

e Combi displays in which numeric measurement values can be supplemented by bargraphs
and limit monitoring

e Graphical windows in which measurement values are displayed in the form of diagrams

o Data lists in which the measurement values are listed in tabular form

Panels are opened on the currently displayed screen by activating the menu bar using the key,
highlighting the Instruments or DispConfig button with the rotary knob or cursor keys, opening the
pulldown menu with the Enter key or rotary-knob click, and then highlighting the desired panel and
selecting it with a rotary-knob click.

Display windows are selected in the same way, except that they are listed under the Displays button.

Each panel and display window is a separate window which can be either closed, opened or hidden.
Panels / display windows are open if they are displayed on the currently visible screen. If the window is
minimized and moved to the bottom of the screen, it is referred to as being "hidden". In both cases, the
panel / window is assigned an entry in the WINBAR at the bottom of the display. Only one window on
the screen can be activated at any one time using the softkeys on the WINBAR (active windows are
identified by their blue title bar).

As soon as a panel / display window is active, it can be moved around on the screen. This is done in
the following way:

e Press the key; the following softkeys then appear on the WINBAR:

Y, Anlrl Terminated  Anlr2 Terminated  Gen Running Sweep OFf
Full Screen | Horiz Move |7| Horizgize T | vertmove T | vergize I | WS R Close Al
Auto Size Auto Size All

After selecting the desired direction of movement using the appropriate softkey, the panel can be
moved / resized using the rotary knob.

The same panel / display window can be displayed in several screens at the same time. The display
characteristics can be different for each of the screens; the content is, however, always the same.
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Structure of the Panels and Display Windows

The table below shows the panels of the Audio Analyzer R&S UPV as well as the main settings that can
be made in these panels (a detailed list of all panels together with the most important setting
parameters can be found at the end of Chapter 3 "Manual Operation"):

Panels which can be selected via the Instruments menu bar button:

Generator Config

Selection of instrument (analog or digital interfaces)
Configuration of channels and bandwidths
Reference values

Generator Function

Selection of test signals
Sweep function

Frequency and level settings
Filter and equalizer

Analyzer Config

Selection of instrument (analog or digital interfaces)
Configuration of channels and measurement bandwidth
Start and trigger conditions

Analyzer Function

Selection of measurement functions

Measurement speed and accuracy

Activation of filter and equalizer

Activation of Post-FFT

Selection and settings for level monitor

Selection and settings for input monitor

Selection and settings for frequency, phase, group delay
measurement

Selection and settings for FFT monitor

Selection and settings for waveform monitor

Filter

Definition of filter properties

Auxiliaries

Settings for integrated loudspeaker and connected headphones
Settings for the R&S UPV-U2 option (BNC audio monitoring outputs)
Settings for auxiliary analog output

Settings for trigger input and trigger output

Switcher Panel

Operation of one or more Audio Switchers R&S UPZ

Protocol Generator

Settings for the Digital Audio Protocol R&S UPV-K21

1146.2078.62
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R&S UPV

Panels which can be selected via the DispConfig menu bar button:

Function Config

Level Monitor
Config

Input Config
Freq Phase Config

These four panels contain settings for displaying measurement values
e in the numeric display fields

e in the associated combi displays

¢ and settings for limits, minimum values and maximum values

Sweep Graph Config
FFT Graph Config
Waveform Config
Bargraph Config

Up to four of each of these panels are available; they contain settings for
displaying measurement values in the graphical windows, e.g.

e one or two-channel display

units, scaling, gridlines, etc

evaluation of minimum values and maximum values

entry of limit curves

settings for cursors and markers

The measurement results of the Audio Analyzer R&S UPV are shown in the following display windows
(a detailed list of all panels together with the most important setting parameters can be found at the end
of Chapter 3 "Manual Operation"):

Numeric Display

o Display of measurement results for measurement function selected in
Analyzer Function panel

¢ Display of measurement results for level monitor and/or input monitor
selected in Analyzer Function panel

e Frequency measurement results, or frequency measurement result and
phase / group delay measurement result

Funct Ch1...2
Lev Mon Ch1...2
Input Ch1...2
Freq Ch1

Freq / Phase

These combi displays are extensions to the numeric measurement displays;
they show the respective numeric value plus the following additional
features:

e Analog bargraphs

e Limits

e  Minimum and maximum values

Sweep Graph 1...4
FFT Graph 1...2
Waveform
Bargraph 1...2

e Up to four of each of these display windows can be opened (depending
on the window type) in order to display the scans of the different
measurements

e Graphical display shows one or two channels

e The measurement results are displayed in the way defined in the
associated configuration panel

Dig Analyzer Protocol

e The analyzed data of the digital audio protocol (R&S UPV-K21 option) is
displayed here

1146.2078.62
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Basic Rules of Operation

The following basic rules are intended to simplify operation of the Audio Analyzer R&S UPV:

e Operating sequence in the panels: top to bottom
Changes to parameters of individual menu items may affect the selection or value range of menu
items which are usually located further down (they affect the selection or value range in fields
located higher up in only a few exceptional cases).

e Sequence: generator — analyzer — measurement value display
Many setting parameters can be used in other panels. For example, the sweep frequency settings
can automatically be adopted as the scaling for the graph.

Observing this sequence saves the user having to enter parameters twice.

Function Selection and Value Entry

All functions and parameters are set in the panels.

The rotary wheel is used for navigating inside the panels. Turning the rotary knob clockwise moves the
cursor down or to the right. Here the cursor first moves to the right inside a field, then down through the
current group, then jumps over to the right-hand column, down again to the end of the group from
where the cursor then moves to the left-hand column of the following group, and so on.

Alternatively, the cursor keys E] and @ can also be used for navigation.

__FFT Grapht Config I [=] 3
Display Shaw| ?’ Shioy =
Showy bin bas [

TRACE & Track TRACE B

Y-Source  [FFTLevelfhl |

Label Ao [V Fﬂw
' Alive ol

Reference Yallg - /P'_ ;i
0.00000 /aﬁ( 0.00 dBY!

Panels can only be operated if they have the focus (indicated by the blue title bar).

vel Ch2 _ﬂ

FET Leyel iZh

The simplest way of changing from one panel to another in the case of operation via the front panel is

WINDOW

using the direction keys . The [»] key switches from panel to panel in the sequence in which the
panels were opened. Changing to a different open (or to a hidden) panel is also possible using the
WINBAR (see the section "Display"” on page 2.4)
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Before settings can be made in a panel, the relevant parameter field must be highlighted, i.e. it must
have the focus. This is indicated by a selection frame around the entry field.

The settings are made in the following ways:

ot Range ¢ futo  Fix

| D Offset v

Coupling o AC (DG

Analyzer Function ! E

| Function | RMS
Off

STEA——

RMS Selective
Peak

Quasi Peak

DC

THD

THD+M & S
Mod Dist

DFD

1146.2078.62
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Highlighting control elements

A control element is activated by shifting the focus to this
element using the rotary knob. The entry focus is indicated
by a blue, green or magenta border.

Activating/deactivating functions

A tick box is used to activate or deactivate functions. If the
tick box is activated (checkmark), the assigned setting is
selected / enabled.

Toggling functions

Radio buttons are used for functions which can be toggled
between two settings. A black dot in the appropriate button
indicates the selected status.

Only one of the two options can be active at any one time.

Selecting a parameter

Actuating the El button opens a selection field. As soon as
this parameter field has the focus, a list for selecting the
available parameters can be opened with a rotary-knob
click. The fold-down parameter list is displayed below the
selection field.

Parameters are selected by highlighting the desired item
and confirming with the key or rotary-knob click.

Items in the parameter list are highlighted using the rotary

PAGE

knob, the cursor keys @ @ or the keys [E]

The parameter list can be quit without adopting the
highlighted parameter by pressing the key.

If the list is longer than the displayed window, a scroll bar
is available.

Alternatively, parameters can also be selected using the
softkeys.

Note:
The contents of the parameter lists are not fixed but vary
depending on other settings selected.
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Yoltage

ID.1 aaan i ||

Yoltage
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Numeric value entries

Numeric values can be entered or edited in these fields.
The following applies: Entries outside the possible value
range are not accepted; an audible warning is issued and
the entry is changed to its permissible minimum or
maximum value. The possible value range is displayed
above the softkey bar.

Value entries in Edit mode

When the focus is moved to a numeric entry field, the
system enters Edit mode, which is indicated by a green
selection frame.

To enter the new value, simply begin entering digits using
the numeric keypad on the front panel; the old value is
deleted automatically when the first key is pressed. The
digit to the left of the cursor can be deleted at any time

during entry using the key.
If certain digits only are to be changed, position the digit

cursor accordingly using the @ or @ cursor key and
enter the new digits.

The numeric entry field is closed with:

ENTER The newly entered value is adopted.
ESC The old value is retained.
Softkeys The selected unit is set and adopted

together with the newly entered value.

The entered value is set in the hardware as soon as the
numeric entry field is closed.
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Value entries in Direct mode

When the focus is moved to a numeric entry field, the
system enters Edit mode, which is indicated by a green
selection frame.

Voltage 125 oo M ||

Changing to Direct mode is performed by pressing the
key or with rotary-knob click; the color of the
selection frame then changes to magenta.

= The digit cursor then moves to the first digit to the right of
the decimal point or, if there is no decimal point, to the digit
at the extreme right.

A digit can now be entered using the keypad on the front
[.§=] ( 9 ] panel; the digit at the cursor position is replaced. The

cursor does not change its position.

The digit cursor can be placed at a different position at any

J

] [ time using the &) and @ cursor keys. Digits are then
l 1 ] [ 2 [ 3 ] entered at the new position.
pars

J leas] |

In Direct mode, every setting change is immediately
- ‘_] passed on to the hardware and executed.

Direct mode can be quit using the ENTER function or the

key.

Rotary-knob entries in Direct mode

When the focus is moved to a numeric entry field, the
system enters Edit mode, which is indicated by a green
selection frame.

| woltage 12500 M ”

Changing to Direct mode is performed by pressing the
key or with rotary-knob click; the color of the
selection frame then changes to magenta.

The digit cursor then moves to the first digit to the right of
the decimal point or, if there is no decimal point, to the digit
at the extreme right.

The highlighted digit can then be changed directly using
n the rotary knob, whereby the numeric value is "carried

over", i.e. transferred to the next digit.
The digit cursor can be placed at a different position at any

time using the [©) and (5 cursor keys so that other digits
can be changed using the rotary knob.

This method is ideal for adjustment work as every change
has an immediate effect in the hardware.

Value entry can be completed with a rotary-knob click, the

@ @ key or the key.

As an alternative to the rotary knob, the numeric values

can also be changed using the @ and @ cursor keys.

1146.2078.62 212 E-7



R&S UPV

Brief Introduction to the R&S UPV Operating Concept

Generator Config

B =] ES

Generator Function

Fef Woltage Im 1 ’ill

=10 x|

Yoltage

F Y
|—1 0.0000 dBr

DATA

1146.2078.62

Label Auto I' IFundin:un Ch1 ‘

Entering / changing the unit of a value

The unit of a numeric value is displayed next to the entry
field. When the value is entered, all units available for the
respective function are offered on the softkey bar (on more
than one level where necessary). The entry can be
completed by selecting the unit using a softkey.

This is done differently depending on the selected mode:

e In Edit mode, the newly entered numeric value is
adopted and set together with the selected unit.

e In Direct mode, the physical value (number with the
previously selected unit) is converted to the newly
selected unit and adopted as the new numeric value.

Information on using reference values

The Audio Analyzer R&S UPV allows reference values to
be used when entering various values. These reference
values are used as a basis for settings for other
parameters.

The example below explains these interdependencies:

A reference voltage (Ref Voltage) can be set in the
Generator Config panel. The actual output voltage is set
in the Generator Function panel where the unit is dBr,
i.e. it is possible to enter the output voltage in dB relative to
this reference value.

Alphanumeric entries

When the focus is moved to a text entry field, the system
enters Edit mode, which is indicated by a green selection
frame.

If the complete text (e.g. for graph labels) is to be newly
entered, simply begin entering characters using the keypad
on the front panel; the old text is deleted automatically
when the first key is pressed. The keypad on the front
panel of the R&S UPV is automatically switched to the
mode for entering alphanumeric characters. Text is
entered in the same way as on mobile phones: The
characters assigned to a key are called up in sequence by
repeatedly pressing the key. A different key can be
pressed immediately to enter the next character; a brief
pause must, however, be made when entering characters
assigned to the same key. The space character is

assigned to the key, special characters are entered

using the decimal-point key and the key is used to
toggle between upper and lower-case characters.
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The character to the left of the cursor can be deleted at
any time during entry using the key.

If certain characters only are to be changed, position the

cursor accordingly using the [©) or (5 cursor key and
enter the new characters (if the position of the cursor is
changed before the first character is entered, the old text
will not be deleted).

The text entry field is closed with:
ENTER The newly entered text is adopted.
ESC The old text is retained.

Display fields

Sometimes it is very useful for operators to receive
additional information about their settings.

Display fields inside the panels are used in such cases.
These fields are shown in grey and cannot be accessed.
They always contain valid values and therefore always
show settings active in the background; the fields are
updated as soon as a setting in the associated parameter
field is changed.

Adopting parameters

In many cases, settings are to apply e.g. to both
measurement channels or to both traces. Here the
R&S UPV provides multi-column panels which allow
settings to be transferred from the left-hand to the right-
hand column without the parameter having to be entered a
second time.

If the track box has a checkmark, all of the settings within
the function group are applicable to both columns. All fields
with transferred settings in the right-hand column are
shown as display fields. They appear grey and cannot be
accessed while the track function is active. If a setting is
changed in the associated parameter field in the left-hand
column, this change is also shown in the display field in the
right-hand column.
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Help function

Information on the possible entries is given at the bottom of the screen above the softkey bar. The units
offered in the softkey bar and the limits specified in the "Valid Range" field always refer to the
highlighted parameter field. The valid value range is given in the unit currently selected.

Entries outside the specified value range are not accepted; an audible warning is issued and the entry
is changed to its permissible minimum or maximum value.

Note:

The specified ranges for value entries always take the current status of the instrument into
consideration. They are therefore not constant and depend on the presets already configured for other
parameters.

Below is an example for entry of the generator output voltage; additional units can be displayed by
actuating the P button:

alid Range is -240dEY to 20dBY
W m iy dav dBu | dBm | dBr | > -

Measurement Functions and Displaying Measurement Results

The Audio Analyzer R&S UPV offers various types of measurement windows for displaying the results
of the numerous measurement functions. The measurement results can be displayed as digital numeric
values, in analog bargraphs, in result graphics or in data lists. The user can open any number of
measurement windows on the screen.

e What (which measurement function) is measured and how (which measurement method)
measurement is performed, is preset in the Analyzer Function panel.

e The panels for configuring the measurement value display are used to determine how the
measurement results are presented (i.e. which unit, how many digits, etc). A series of panels for the
different measurement windows are provided for this purpose.

e The results are finally displayed in the various measurement windows.

waveiorm Cony___BI[=1E3 e e
Funchon RS -] 2] [ |
SN Sequerce [ Top W
Meas Time Ao - Biottom W -
PR Ot = MenGrid [0 Medum =]
Fiter I -
Fifter [or =]
Filer it - waveform BEB
Frct Sefting  [ort S0m
st - M = 5m
Post FFT - stew| 2.
v ]~ 5
mptMondor [Peak %] | 3

1 = 225m
FreqfPhase W
Meas Time (= Fast ( Prec -S0m
sl 2 0 5m 10m
wosom & som] ) - B sell Ty Timels

T
What is measured and Display type for Display of measurement results
how measurement is measurement results
performed
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Numeric display field

The numeric display field provides a clear overview of the numeric values from various analyzer
functions and displays a maximum of 8 numeric value results from the Analyzer Function panel. The
individual columns are permanently assigned, from left to right:

Column 1: Measurement results from the function which is set in the Function field of the
Analyzer Function panel.

Column 2: Measurement results for the set Level Monitor function.

Column 3: Measurement results for the Input Peak function.

Column 4:  Display of either the frequency measurement result or, if Freq & Phase or
Freq & GrpDel is set, display of the frequency measurement result in the first row and
display of the phase or group delay measurement in the second row.

Mumeric Display

Rhis Ley D Ingaut Peak: Freguency

el 13249 mV | 19.054 m) 204.46 mV

Ch2 19.015mV | 204.35 mV | 1.0000 kHz

Combi display

The combi display is used if the numeric value of a measurement result is to be supplemented by
analog bargraphs, limit monitoring or the storage of maximum and minimum values.
The free selection and free scalability mean that especially important or critical results can be monitored
and tracked even when viewing the R&S UPV screen from a relatively long distance.

Funct Chi A=E Measured minimum and maximum

Min  Max values
495.30 mV Measurement display

mV Bargraph
1000
300.00 m Limit 800.00 m Limit settings

Numeric Display Opening combi displays

The easiest way to open combi displays is to highlight the
respective measurement display in the numeric display

RMS
~ field (blue selection frame) and to select the display with
493 mV the [ENTER] ey or rotary-knob click.
)
592 mV

ID

Zh
Zhz
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Configuring the numeric display field and combi display

The settings for the individual columns of the numeric display field or for the combi displays are made in
the following four configuration panels which can be opened by actuating the DispConfig button in the
menu bar:

Funct Config

Lev Mon Config
Input Config

Freq / Phase Config

Level Mon Config ! E

Channel 1 Channel 2

Dizplary Shiowy | Showy |
Uit j W j
|

W
Uit &t " |v v |v
Ao j

Resoltion  |Scig (000168 w||[sdiasooode =]

Engineering Auto

Reference  |Walue | [1.000000 W
tuto Seale_Evec | _Exec |

Spacing f* Lin " Log f* Lin ™ Log
Left 100.0000 nv | |100.0000 A
Right 1000000 W 1000000 W
Main Grid off =] |]or ]
Litnit Lowwer |_ r

Litnit Upaper r r

Shiowy Min bz v v
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Graphical windows

The most informative way of displaying measurement results is to use a two-dimensional graph. The
Audio Analyzer R&S UPV makes a distinction between the following graphical windows:

Sweep Graph
FFT Graph
Waveform
Bargraph

These windows can be set using the associated configuration panels.

All graphical displays can be evaluated using horizontal and vertical cursors; markers are used to
identify important measurement points. A broad range of softkey control functions can be used to scale
graphs, to display sections of graphs, and to perform many other tasks.

FFT Graphl HEE

o HENTIN ¢ S |

437787 137582
1}

>
m 50
a
-
=
o
®
>
L
po -100
w
w

-150

¢ 2k BOAETR] 4 6k oy BB3BTH] 10k

Seanl0 =l iory Frequency | Hz
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Introduction to Instrument Operation Using Examples

Measuring the Frequency Response of an Amplifier, Equalizer, etc

This example is based on the factory settings of the Audio Analyzer R&S UPV. It explains the changes
made in the individual panels to set up the measurement and describes how to graphically display the
measurement results. Finally, the example shows how to save the defined measurement setup on the
R&S UPV so that it can be used again for other applications.

Step 1: Loading the factory settings

The easiest way to load the factory settings of the
instrument is to press the key on the front of the
R&S UPV.

PRESET

U

Preset (Load Default) Alternatively, the factory settings can be loaded by opening

the menu bar with the key, highlighting the File

Load Setup button with the rotary knob and actuating it with a rotary-

Load Example Setup knob click, and then highlighting and actuating

i S Preset (Load Default) in the displayed list in the same
way.

Save Setup

Exit

Step 2: Setting the required generator signal

The basic settings for configuring the generator are

made in the Generator Config panel.
WINDOW

<5

Generator Config ! E

The panel must have the focus before it can be
operated. This is already the case with the default

setup, otherwise press the key until the color
of the title bar in the desired panel changes to blue.

The frequency response is usually measured on both

1146.2078.62

nstrument Anaing j Egﬁjnnels; this is already configured in the Channel
Channel 2=1 j < Depending on the DUT, OutputType can be
switched to balanced circuitry; various output
Output Type |8 Unbal  Bal < impedances can then be selected in the field below. If
necessary, the required parameter field can be
Impedance a0l j highlighted with the rotary knob; this is then indicated

by a selection frame (see the screenshot to the left). A
rotary-knob click toggles between the two radio
buttons.
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Fef Yoltage 1.00000 b
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Floating output circuitry for the generator (see the
section "Avoiding Hum Loops" on page 2.3) and a
maximum signal frequency of 22 kHz are normally the
right settings to be used.

The other settings are also suitable for the majority of
applications and do not have to be adjusted unless
necessary.

This completes the settings in the Generator Config
panel.

The Generator Function panel must now be
activated; once again, press the key until the
color of the panel's title bar changes to blue.

Sinusoidal signals (Sine) are required; this setting is
already selected.

To be able to measure the frequency response, the
sinusoidal signal must be swept in the frequency. A
fixed frequency of 1kHz is preset in the default
instrument setup.

To activate the sweep, highlight the Sweep Ctrl field
by actuating the rotary knob until this field has the
blue selection frame (see the screenshot to the left).

The fold-down parameter list is opened with a rotary-
knob click or by pressing the ENTER key.

Use the rotary knob to highlight Auto Sweep and
activate this setting with another rotary-knob click or
with the ENTER key.

The parameter list closes and a number of additional
fields appear in which further sweep parameters can
be set.
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kH=z

The Next Step field must remain set to Anir Sync;
this setting causes the next sweep step to be
triggered as soon as a valid measurement result is
available in the analyzer part. This synchronization
optimizes the sweep speed.

The sweep variable must now be specified in the next
field. Frequency is already preset here (as required in
this example).

No other sweep variable is required; the Z Axis field
therefore remains set to Off.

The next selection field is used to select the algorithm
for advancing through the sweep points.

This can be done using a linear or logarithmic step
size; the number of individual sweep points (Points)
or the step size from point to point (Steps) can be set.

This selection field is factory-set to Log Points; this is
the usual setting for frequency response
measurements.

The values for the start and stop frequency of the
sweep must be entered in the next two fields.

Highlighting the desired field gives it the green
selection frame. The required frequency value can
now be entered directly using the numeric keypad on
the front panel (20 Hz in this example). Pressing the
ENTER key adopts the value and adjusts the
hardware accordingly.

The possible value range is given above the softkey
bar. Entries outside the specified value range are not
accepted; an audible warning is issued and the entry
is changed to its permissible minimum or maximum
value.

As soon as the value entry field is highlighted, all
available units are displayed on the softkey bar;
additional hidden units can be shown by actuating the
PP button. Value entry can be completed by
actuating the softkey labeled with the desired unit; this
is a particularly useful feature if a value is to be
changed to a different unit.

2.21 E-7



Introduction to Instrument Operation Using Examples
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Start 20.0000 Hz
Stop 20.0000 kHz
Paint= ED
Woltane Im i
Fitter ot -]
Equalizer r
DC Offset |
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The value for the stop frequency is entered in the
same way (here 20 kHz).

The number of desired sweep points must be entered
in the Points field; 30 points are preset here. Up to
1024 points can be selected. 50 points are entered in
this example; this generally provides an adequate
number of measurement values without making the
overall measurement cycle too long.

The desired output voltage for the measurement is
entered in the Voltage field; once again, the field must
be highlighted before the value can be entered. The
value range is again displayed above the softkeys and
the available units are shown in the softkeys.

The remaining fields are not relevant for this example.
Configuration of the generator is therefore complete.

Step 3: Selecting the required measurement

Analyzer Config ! EI E

Inztrument Analog j
Channel 2=1 j
Coupling @ Aac CDC
Bandwidth | 22 kHz =]
Pre Filter oft =]
InpLt Bl -]
Chi Imped 200 KD -]
Commaon o) FI-:uat ™ Ground
Chl Range  |Auto -]
Ref Imped 600000 0
Start Cond  [Auto =]
Delay 0.000a0 e
1146.2078.62

r ™ A

N

The basic settings for configuring the analyzer are
made in the Analyzer Config panel.

Once again, the panel must have the focus before it can

be operated ([WINDOW] key).

The frequency response is usually measured on both
channels; this is already configured in the Channel
field. The setting 2 =1 means that both channels have
the same settings; the following parameter fields appear
once only in the panel but affect both channels.

If necessary, it is possible to toggle between AC and
DC coupling using the two radio buttons.

The fields for the measurement bandwidth are already
preset with the appropriate setting; no prefilter is
required here.

In this example, the signal to be measured is supplied
via the balanced input sockets (Bal setting). The
analyzer can also be connected to the generator
internally.

Floating input circuitry for the analyzer (see the section
"Avoiding Hum Loops" on page 2.3) and the autorange
function are normally the right settings to be used.

The default settings in the following fields are also
correct.

This completes the settings in the Analyzer Config
panel.
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The following are set in the Analyzer Function panel:

e what is measured (which measurement function)
and

e how measurement is performed (which
measurement method)

The RMS of the voltage must be measured for the
frequency response measurement described here; the
required setting (RMS) is already preselected.

The measurement time for each individual
measurement point is selected in the Meas Time field.
The default instrument setting here is Auto which
means that the measurement time is automatically
adapted to the input frequency, i.e. the measurement
cycle speeds up as the frequency increases. This
setting can (with just a few exceptions) be used for the
majority of applications.

If the integrated generator is used for measuring the
frequency response (as in this example), the setting
Gen Track should be used. The measurement time is
then automatically adapted to the frequency generated
in the generator. The frequency information from the
generator is passed on directly to the analyzer. The
analyzer then adjusts its measurement time to precisely
one period (or to an integer multiple of one period). The
advantage of this method is maximum measurement
speed with maximum accuracy.

All other parameter fields are not relevant for this
example; the settings in the Analyzer Function panel
are therefore complete.
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Step 4: Displaying the measurement results — Numeric measurement display

Fumneric Display

EEE

Function Config

Channgel 1
Unit v =]
Unit At v |v
Engineering Auto j
Resolution 3dig /0108 ¥
Reference Wallie j
0.000a00 N
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In the default instrument setup, the numeric
measurement display is also already open.

If the DUT is correctly connected to the Audio Analyzer
R&S UPV, measurement values will already be
displayed.

The panels for configuring the measurement value
display are used to determine how the measurement
results are presented (i.e. which unit, how many digits,
etc). A series of panels for the different measurement
windows are provided for this purpose.

The Function Config panel is shown here as an
example; the first column of the numeric measurement
display is configured in this panel, i.e. the display fields
which show the measured level values for the
frequency response measurement described here.

The panel has two columns; to simplify matters, only
Channel 1 is shown here.

The unit for the numeric measurement displays is set in
the Unit field.

The Engineering parameter is used to determine
whether the display automatically toggles between pV,
mV and V, for example, or whether other unit formats
are desired.

If the measurement results are to be displayed as
relative values, they are referred to the reference value
set in the Reference field.

Other parameter fields in this panel are used to set
limits and to display extreme values. These functions
are described in detail in Chapter 3 "Manual Operation”
and Chapter 4 "Instrument Functions".

2.24 E-7



R&S UPV Introduction to Instrument Operation Using Examples

Step 5: Starting the sweep

Although the analyzer is already supplying
measurement results, the status message
zen Running Jweep Waiting "Sweep Waiting" above the softkeys indicates that the
sweep has not yet been started, although it has been
configured in the Generator Function panel.

The sweep is started by pressing the key in the
top right-hand part of the R&S UPV front panel. The
— STOP status message "Sweep Run Cont" informs the user
START SINGLE CONT that when this key is pressed the sweep will start and

[ ] [ ] [ ] be repeated continuously.

The sweep can be stopped at any time by pressing the

key (the status message "Sweep Stopped"
is displayed); the sweep continues if the key is pressed

again.

If the key is pressed, the sweep is started once
only; "Sweep Terminated" appears in the status field
when the sweep cycle has been terminated.

Step 6: Displaying the measurement results — Graphical windows

The results of a frequency response measurement are usually displayed graphically with the measured
output voltage values of the DUT being plotted on the frequency axis.

The following settings are required for this:

SCREEN Use a different screen for the graphical display so that

Screen 1 is not filled with too many panels. To do this,

‘ | B change to Screen 5 by pressing the key; this
: : screen is empty in the default R&S UPV setup.

Open the menu bar with the key and open the
Sweep Graph 1 Config panel by selecting it in the
Sweep Graph2 Config (closed) selection list displayed by actuating the DispConfig
button.

Sweep Graphl Config (closed)

Sweep Graph3 Config (closed)
As explained above, the way in which the measurement
results are presented is determined in the
FFT Graphl Config (dosed) configuration panels. Each graphical window has its

FFT GraphZ Config (closed) own configuration panel.

Sweep Graphd Config (closed)

The Sweep Graph 1 Config panel required here has
two columns; to simplify matters, only Trace A is shown
in the example.
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The associated graphical window can be opened by
actuating the Show button in the Display field. The
window appears in the same screen so that the effect of
the following settings can be observed directly.

In each graphical window, one or two traces (Trace A
and Trace B) can be plotted on one X-axis. Each trace
can consist of a large number of scans. In this example,
only one single scan is to be displayed; the Scan field
can therefore remain set to Single.

The scans can display the results of the different
measurements available in the R&S UPV.

For the frequency response measurement, the
measurement results for the measurement function
selected in the Function field in the Analyzer Function
panel (here the RMS measurement) must be displayed
on a graph. For Trace A, the Source field is therefore
set to the function result of measuring channel 1 (this is
already preset in the default setup).

The Alive setting means that the results are displayed
continuously; the Hold setting "freezes" the traces.

The units to be used for the measurement values on the
Y-axis are set in the next section.

If the unit used in the numeric display window is also to
be used in the graphical window, the Unit Fnct Track
tick box must be activated. If this is not the case, a unit
can be selected from the parameter list next to the tick
box.

The Engineering parameter is used to determine
whether the display automatically toggles between pV,
mV and V, for example, or whether other unit formats
are desired.

All the other default instrument settings are correct and
allow a result to be displayed immediately in the form of
a graph. If the sweep is started with the or
key, the scan appears in the graphical window.

The scaling will probably need to be adjusted. Actuating
the Exec button in the line Autoscale rescales the
graph on the basis of the measured minimum and
maximum values so that the entire trace fits in the
graphical window.

The end values for the Y-axis can, however, also be
entered in the two fields Top and Bottom.
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The default R&S UPV settings for the X-axis are also
mostly correct for this example:

¥-Source ISWEEp vI By selecting a frequency sweep in the
i = o IF— Generator Function panel, the X-axis is
- - . . .

s [Frequenicy ] Label auto e el automatically defined as the frequency axis

Uit IHz x| untaute IHz with the unit Hz.

Engineeting |Aut':' j Ret Yalue |1EIDD.EID Hz If Auto is set in the Scaling field, the start
Scaling £ Marusl@ Ado Spacing & Lin € Log | and stop frequency of th(_a sweep defined in

the Generator Function panel is
Lett |2'3-'3"3"3'3' Hz Right |2E'-'3“3'E"3' kHz automatically used as the upper and lower

end value for the X-axis.

N
The Lin setting in the Spacing field is

unsuitable for this example. Since a sweep
with logarithmic step size has been selected
for this measurement, the X-axis should also
be subdivided logarithmically. This setting
can be changed quickly with a rotary-knob
click.

Step 7: Using a relative unit in the graphical window

The settings so far made allow the frequency response of the DUT to be displayed graphically but not in
a way that conforms to standards.

In the case of frequency response measurement, the relevant standards stipulate that the deviations of
the output voltage must be plotted over frequency, whereby the output voltage of the DUT at the
reference frequency 1 kHz (for analog measurements) is used as the reference level.

The following settings in the Sweep Graph 1 Config panels are used to adapt the graph for this
measurement example:

A default reference value of 1V is set in the Reference
Reference YWalue j <« field
1.00000 b

This value must be replaced by the output voltage value
of the DUT measured with the reference frequency of

I“I"l I II

Meaz Panel - L '

- Open the parameter list in the Reference field and
| Walue ' select the Ref 1000 Hz setting. With this setting, the
= value measured at this frequency is determined (if
W CUFSOF necessary by means of interpolation between the
oc measurement values at the two adjacent frequencies)

Mr=ar and used as the reference value.

Fef 997 Hz
| €<
Fef 1000 Hz
Meas Chi b
Meas Ch2
Zen Track ll
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Unit At | " =

Engineering IOff j

Auto Scale

Exec |

Spacing & Lin £ Log

Top I 20.0000 dBr <
Bottarn I:EIZI.EIEIEIEI dBr <

Sweep Graphl

Unit Frict Track Im vl <

All that remains is to select the unit dBr in the
Unit Fnct Track field. All measurement values are then
displayed in dB relative to the reference value selected
above. This satisfies the standards defining frequency
response measurement.

The Y-axis must now be scaled according to
requirement, e.g. from +20 dBr to -20 dBr.

20

Funct Ch1{ dBr

If the measurement result of the
second channel has been selected
for Trace B, the graphical display
for the measured frequency
response may look like the
example shown opposite.

Funct Ch2 { dBr

20 a0 100 200 a00 1k 2k ak 10k 20Kk
Sean| 0 lof Frequency { Hz
1146.2078.62
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Step 8: Saving the instrument setup

SAVE

LOAD

1146.2078.62

Pressing the key opens the window for saving
files.

The desired file name can now be entered using the
keypad on the front panel.

The keypad on the front panel of the R&S UPV is
automatically switched to the mode for entering
alphanumeric characters. Text is entered in the same
way as on mobile phones: The characters assigned to a
key are called up in sequence by repeatedly pressing
the key. A different key can be pressed immediately to
enter the next character; a brief pause must, however,
be made when entering characters assigned to the
same key.

The file extension is assigned automatically once the
file name has been entered (here .SET); it is advisable
to use this automatic assignment function as it prevents
entry errors.

If this instrument setup is to be used again at a later
date, simply press the key to reload the setup in
the file window.
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Measuring the Harmonic Distortion (THD+N) of a DUT

This example is also based on the factory settings of the Audio Analyzer R&S UPV. However, only the
settings in the individual panels which differ from the settings in the previous example are explained.

Step 1: Loading the factory settings

PRESET

U

The easiest way to load the factory settings of the
instrument is to press the key on the front of the
R&S UPV.

Alternatively, the default setup can also be loaded via the
menu bar.

Step 2: Setting the required generator signal

Generator Config ! E

Inztrument Analog j
Channel 2=1 j
Output Type  [F Unkal © Bal

Impedance S0 j

Function Sine j
Loy Dist I
Sweep Ctl | Off |
Freguency 1000.00 Hz
Waltaoe Im U
Fiter Oft =]
Equalizer N
DC Offset I

IIII.IIIIIIIZIEIEI LY
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In the Generator Config panel, the basic settings for
configuring the generator in this example are the
same as those set for the frequency response
measurement described in the previous section.

Depending on the DUT, Output Type may have to be
switched to balanced circuitry.

The Generator Function panel must now be
activated; once again, press the key until the
color of the panel's title bar changes to blue.

Sinusoidal signals (Sine) are required; this setting is
already selected.

€« The harmonic distortion is often only specified for the

reference frequency 1 kHz (for analog applications).
Fixed frequencies are therefore used for
measurement; as a result, Sweep Ctrl must remain

< set to Off.

The frequency 1 kHz is already preset in the default

&« instrument setup.

Only the output level required for the measurement
may have to be adjusted (in the Voltage field).

The remaining fields are not relevant for this example.
Configuration of the generator is therefore complete.
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Step 3: Selecting the required measurement

Analyzer Config ! EI E

In=trument

Analog j

Channel

Analyzer Function - |O] x|

2=1 -]

Function

Analyzer Function O] x|

| Rms -]
Off -
Fhi=

Rhs Selective

Peak

Guasi Peak

=il oo
D

FFT

THD:

THD+M & SIMAD

Function

Meas Mode

Fejection

Fundamental
Fitter

Equalizer

Frog Lim Lowy

Friy Lim Upp
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THO+M & SIMAD j

THD+ |

Dynamic Mode ¢ Fast ) Prec

 Marrowd® wide

Ao

=l
ot Rd
-

20.0000 Hz

225000 Hz

The basic settings for configuring the analyzer are
again made in the Analyzer Config panel.

These settings are made in the same way as shown in
the previous example.

The Analyzer Function panel must now be activated,;
once again, press the key until the color of the
panel's title bar changes to blue.

The measurement function and measurement method
are set in this panel.

The measurement function is selected first; the fold-
down parameter list is opened with a rotary-knob click
or by pressing the ENTER key.

Use the rotary knob to highlight THD+D & SINAD and
activate this setting with another rotary-knob click or
with the ENTER key. The parameter list is then closed
again.

In the next field Meas Mode, various modes for
distortion factor measurement can be selected; the
presetting THD+N is correct for this example.

Dynamic Mode determines the maximum dynamic
response for this measurement: fast measurement with
restricted dynamic response or maximum dynamic
response with a slightly longer measurement time are
the two possible options.

With the THD+N measurement, the fundamental of the
signal to be measured is suppressed using a notch
fiter. The R&S UPV can automatically determine the
fundamental from the spectrum and adjust the notch
filter to it (Fundamental Auto).

Filter and Equalizer are only required in exceptional
cases.

The calculation for harmonics and noise components
can if necessary be restricted to within band limits
which can be entered in the two fields Freq Lim Low
and Freq Lim Upp.

All other parameter fields are not relevant for this
example; the settings in the Analyzer Function panel
are therefore complete.
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Step 4: Displaying the measurement results — Numeric measurement display

tammeric (isplay

In the default instrument setup, the numeric
measurement display is already open.

If the DUT is correctly connected to the Audio Analyzer
R&S UPV, the measurement values for the harmonic
distortion can be read off in the first column.

In the default setup, THD+N values are given in dB; if a
display in % is desired, this unit can be changed in the
Function Config panel.

Step 5: Displaying the spectrum in the graphical window

Display of the numeric value alone is sufficient for the majority of harmonic distortion measurements.
Here, however, the spectral composition of the output signal at the DUT is also to be analyzed. With the
Audio Analyzer R&S UPV, it is possible to follow up all distortion measurements with an FFT analysis.

The necessary settings for this are explained in the following section:

Analyzer Function M =] g3

Function THO+M & SiAD j

Meas Mode THC+1 j

Dynamic Mode (¢ Fast  Prec

Rejection 7 Marrowd® wide
. In the Analyzer Function panel already used for
Feject Bancw |60 Hz j configuring the THD+N measurement, an FFT analysis
to be performed following the measurement can be set
Fundamertal | Auto j after the actual measurement function has been
Filter Off j selected.
Equalizer |_

Fro Lim Loy 20.0000 Hz

Frg Lim Upg 225000 Hz

Frct Setting 011 = <€ To do this, highlight the Post FFT tick box with the
Bararaph r Showy I rotary knob and activate it with a rotary-knob click.

Post FFT Show I The size of the FFT can be adjusted if necessary.

Min FFT Size |16k -]

Winda [rite vincert 2 <]
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SCREEN
<5

Sweep Graphl Config (closed)

Sweep Graph2 Config (closed)
Sweep Graph3 Config (closed)
Sweep Graphd Config (closed)
FFT Graphl Config (closed)
FFT Graphz Config (closed)

FFT Graphl Config
Dizplay Shﬂl

Shiosne hin Mz |_

TRACE A,
v-Source  |FFTLevelCht =]
Label &uto W |FFT Level Che

o Alive  Hald
Urit Frict Track [~ |uB -
Unit &vto | 1=
Encineering ICIff j
Auto Scale ﬂl
Spacing % Lin ) Log
Top 10.00000 dA
Biottom |:1 £0.000 dB
Main Grid Auto Medium v
Sub Grid 2 -]
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To display the results of the FFT analysis graphically,

first change to Screen 5 by pressing the key;
this screen is empty in the default R&S UPV setup.

Open the menu bar with the key and open the
FFT Graph 1 Config panel by selecting it in the
selection list displayed by actuating the DispConfig
button.

As explained in the previous example, the way in which
the measurement results are presented is determined in
the configuration panels. Each graphical window has
its own configuration panel.

The FFT Graph 1 Config panel required here has two
columns; to simplify matters, only Trace A is shown in
the example.

The associated graphical window can be opened by
actuating the Show button in the Display field. The
window appears in the same screen so that the effect of
the following settings can be observed directly.

In each FFT window, one or two traces (Trace A and
Trace B) can be plotted on the frequency axis.

In this example, the level measurement results of the
FFT analysis are to be displayed on a graph. For
Trace A, the Source field is therefore set to
FFT Level Ch1 (this is already preset in the default
setup).

The Alive setting means that the results are displayed
continuously; the Hold setting "freezes" the traces.

The settings for unit, Y-axis scaling and grid are already
preset in the default setup; a result should therefore be
visible. If necessary, these settings must be adjusted.

The settings for the X-axis are also mostly correct for
this example; they were explained in the previous
example.
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In the Analyzer Function panel, you can also use the
Show button to open the graphical window for

Post FFT. However, this displays the window in the
same screen, without opening the associated
configuration panel.

| Note:

Post FFT v Showy |

FFT Graphl I =] S
0
-20 The spectral display of the output
signal with its harmonics may now
o -40 look like the example shown
E i opposite.
0
T 80
1]
|
— -100
L
:  EESE=E=EIS=E==EE=EE
R AR N SR R
-140 ‘ M
T U PR (1 R FOIS [ Y1 RTINS AR TR || TRY WA TANN
268 Bk 7Bk 10k 128k 16k 178k 20k
Sean| 0 =lef Frequency ! Hz
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Step 6: Evaluating the graphical display with markers and cursors

All graphical displays can be evaluated using horizontal and vertical cursors; the X and Y-values shown
in the display fields associated with the cursors are always current values.

Markers are used to identify important measurement points.

The cursors and markers can only be operated using the softkey bar; the required softkeys are
displayed at the bottom of the screen as soon as the graphical window has the focus.

The softkeys are arranged in several levels; the lower levels are accessed by actuating the respective
button. Actuating the Back button redisplays the higher level.

Restart Minihtax

Trace Autoscale Cursar | harker | Zoom Ui il Config
<)
Setting markers:
Actuating the Marker button displays the marker softkeys:
Trace A | Trace B | | | | Back

N

The trace in which markers are to be set (Trace A in this example) must first be selected using the
softkey. The next softkey level appears simultaneously:

Off Setto o Curs Settox Curs | Setto Value | Tracktur-na)Fl Harm |7| Back

0 )

The Track to Max button is used to set a marker at the maximum value of the curve, i.e. the
fundamental in this example THD+N measurement.

The Harmonics button is used to mark the harmonics of the fundamental indicated by the marker.

Actuating the Back softkey twice redisplays the first softkey level.

Restart Minihtax

Trace Autoscale | Cursar | harker Zoom Ui il Config
<)
Using cursors:
Actuating the Cursor button displays the cursor softkeys:
£t Marker
(oS O-Cursar K-Cursar Set O Cursoar | Set Cursor | P At Bt | Back

The Audio Analyzer R&S UPV uses two cursors which are identified by the O and X symbols. These
symbols are used to mark the measured points in the graph (see the example graph below).

Only one cursor is active and can be moved in the graph at any one time. The active cursor is displayed
with a solid line; the inactive cursor is displayed with a broken line.
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The O<->X button or a rotary-knob click is used to toggle between the O and X-cursor.
If, for example, the cursor was activated with the O-Cursor button, the following softkeys appear:

0 Active |7| O Vert A | OVert B O Vert AR o Hor A o Hor B e Back
(MNext Pield
N

Actuating the O Vert A button activates a vertical cursor on Trace A; this cursor can then be moved
using the rotary knob.

The step size with which the cursor is moved can be set using further softkeys.

aactive M| overta OVert B O Vert AR o Hor A o Hor B | e | Back
(hlest Pixel)

0

The Movement button opens the next softkey level where various step sizes for moving the cursor are
offered.
The currently selected step size is indicated in brackets in the second label line of the Movement
button.

Mext Pixel | Mext Bin | Mext Peak |Ne}€tHarmDnic| | | Back

FFT Graphl
0
With activated markers and a
20 cursor, the graphical display of the
m .4 output signal with its harmonics
2 may look like the example shown
r B0 opposite.
(3]
T a0
L}
= 100
(1
(18
-120
14n | |||||Ii|||||;.]|._.l..| .l".lm ala i JI A |I|. aitladds £l Il.‘l”.l“lll.l.h !
25k sk 7ok DE99K qzsk 18k 178k 20K
Seanl 0 = af1 Frequency f Hz
Step 7: Saving the instrument setup
SAVE This example can also be saved as an instrument
setup. Pressing the key opens the file window.
D The file is then saved in the way described in the

previous example.
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Loading Predefined Instrument Setups

To make initial measurements easier for new users, example setups for the basic measurements
required in audio engineering are supplied with every Audio Analyzer R&S UPV. These setups allow the
instrument to be used almost immediately.

The setup files are available for the different domains (analog or digital) of the generator and analyzer.
They are stored in the AA to DD subdirectories of the D:\UPV\Applications directory; the generator
domain is listed first followed by the analyzer domain. The file name indicates the respective
application.

Many of these example measurements (essentially those at the analog interfaces) can be performed
using the basic version of the Audio Analyzer R&S UPV. The R&S UPV-B2 option or the R&S UPV-B20
option (digital audio interfaces) is required for all measurements at the digital interfaces.

The predefined instrument setups can be loaded in the following way:

The quickest way to load setups is to open the menu bar with the

Preset (Load Default
{ :I key, highlight the File button with the rotary knob and actuate

Load Setup it with a rotary-knob click. The item Load Example Setup in the fold-
Load Example Setup down list that then appears must then be highlighted and actuated in
5 the same way.
ave Setup As
Save Setup The file window is opened already displaying the directory in which the
example measurements can be selected.
Exit

LOAD Alternatively, the file window used to select the example

measurements can also be opened using the key on the front of
CJ the R&S UPV; in this case, however, the appropriate directories must

be selected manually.

All of the setups listed here use the same basic settings.
Basic settings for analog inputs/outputs:

e Both channels of the generator and analyzer are active; the balanced XLR connections with
minimum generator impedance and maximum analyzer impedance are used.

e All inputs/outputs are floating; the autorange function is activated.
e Frequency sweeps are usually performed logarithmically from 20 Hz to 20 kHz; the appropriate
graphical windows are open on the screen; the X-axis is scaled automatically in the associated

configuration panels; the Y-axis is permanently set to standard values.

e Voltages are mostly given in volts; the generator output voltage is set to 0.1 V; distortion and
intermodulation values are given in dB.
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Basic settings for digital inputs/outputs:
e Both channels are active; the generator generates 24 bit words; the analyzer analyzes 24 audio
bits. The sampling frequency is set to 48 kHz; the Professional format to AES 3 is used. The digital

pulse amplitude of the generator is 1 V at the BNC outputs; this corresponds to 4 V at the XLR
sockets.

e Levels are mostly given in dBFS; audio signals are usually generated at a level of —20 dBFS.
Users can, of course, adapt the used basic settings to their own specific measurement tasks at any
time. To do this, the respective setup must be loaded and the appropriate changes are then made in the

panels. The setup can then be saved again.

The application setups are also updated when new R&S UPV firmware is installed. Modified setups
should therefore be saved under a different file name.

Users are also free to create new directories for their customized setups.
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3 Manual Operation

Introduction - Manual Operation

The R&S UPV audio analyzer is available in two models. The R&S UPV standard model and the
R&S UPV66, which is specially designed for use in systems. The R&S UPV66 has no display, no front
panel control elements, and no CD/DVD drive. Apart from the omission of front-panel operation, the
R&S UPV66 model has largely the same functions as the standard model. This manual therefore
describes both instruments in parallel, and any differences are indicated at the appropriate points in the
text.

The Audio Analyzer R&S UPV uses the WindowsXP® operating system. The instrument is therefore
operated in largely the same way as other Windows® applications. All panels and display windows
have the standard Windows® format and are operated in the same way. The rotary knob, keys and
softkeys, or alternatively an external keyboard and/or mouse, allow direct and convenient access to
entries and settings. The clearly organized display shows the current state of the audio analyzer.

The R&S UPV model can be fully operated using the control elements on the front panel; additional
peripherals such as a mouse and keyboard are not essential requirements. They can, however, be
connected so that the user is free to decide how he would like to operate the R&S UPV. Mixed
operation is also possible.

If the R&S UPV66 model is to be operated manually, you need to connect an external screen, a mouse,
and a PC keyboard. The section "Overview of Keys" at the end of this chapter provides the keys and
key combinations on a PC keyboard that correpond to the front-panel keys available with the R&S UPV
model. For further information on operation by means of mouse and keyboard, refer to the sections
"Operation Using the Mouse" and "Operation Using an External PC Keyboard" in this chapter. The use
of the toolbar simplifies the operation of both models when using the mouse. See the section "Settings
in the Toolbar" in this chapter.

Numerous online help functions assist the user in making settings.

After being switched on, the instrument is in the same state as it was before it was switched off. This
applies to all setting parameters of the R&S UPV, including those not currently displayed on the screen.

The following chapter describes manual operation of the Audio Analyzer R&S UPV. This includes a
description of the screen displays, how to operate the panels and how to set parameters. Each of the
setting descriptions is accompanied by a table explaining how the different functions are performed via
the front panel and using an external PC keyboard or mouse.

An overview of the keys, panels and display windows can be found at the end of this chapter.
The functions of the Audio Analyzer R&S UPV are described in detail in Chapter 4. Chapter 2 contains

a description of the general operating concept and a brief introduction in which initial measurements are
configured step by step. Remote control of the instrument is described in Chapters 5, 6 and 7.

1146.2078.62 3.1 E-7



Functional Organization of the Audio Analyzer R&S UPV R&S UPV

Functional Organization of the Audio Analyzer
R&S UPV

Instrument Concept

The Audio Analyzer R&S UPV combines the following components in a single housing:

e generators with analog and (with the R&S UPV-B2 and -B20 options) digital audio interfaces
for generating the various test signals
e analyzers with analog and (with the R&S UPV-B2 and -B20 options) digital audio interfaces
for comprehensive measuring possibilities and
e a computer (PC) with the WindowsXP® operating system
for controlling and operating the entire instrument and with connections for PC peripherals and LAN

Generators

Universal generator

The universal generator consists of signal processors and generates the various test signals from
sinusoidal tones through intermodulation test signals (two-tone signals) to noise signals and multi-
tones. Following appropriate conversion, these signal are made available at the analog outputs.

Using the R&S UPV-B2 and -B20 options, they can also be output as digital data streams in various
formats at the AES/EBU and SPDIF interfaces and at optical interfaces.

The R&S UPV-B4x options, which can be installed in the expansion slots at the rear of the instrument,
provide further interfaces for outputting the test signals.

By using the R&S UPV-B2 and -K21 options, you can also generate additional digital data such as
channel status data as well as validity and parity bits.

By using the R&S UPV-B20 and -K22 options, the universal generator can also be used to generate
impairment signals for applying jitter or common-mode interference to the DUT connected to the
AES/EBU and SPDIF interfaces.

All test signals can be output on one or two channels. With the R&S UPV-B2 (and R&S UPV-B20)
option, two different signals are also available at the digital outputs.

The hardware option R&S UPV-B3 provides the R&S UPV with a second analog output amplifier.
This allows different signals to be output on the two analog output channels.

Low-distortion generator
The low-distortion generator (R&S UPV-B1 option) is required for all applications where extremely

pure analog signals are necessary or an extended frequency range up to 185 kHz is needed. lts
intrinsic distortion is considerably less than the already excellent values for the universal generator.
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Function blocks and their assignment to the panels

The diagram below shows the function blocks of the generators in the Audio Analyzer R&S UPV:

Panel: Generator Function

Play-

bk — Filter —l

psp | | Filter /

Equa-
Gen lizer

standard circuits

optional circuits

Generator Config ! E E

——o

Instrument I.-'l.nah:ug j

Channel IQ =

-
Output Type |¢"‘ Unkal = Bal
=l

Impedance I 100
COMmman % Float " Ground
Banchwicth | 22 kHz -]

Yot Range o auto ) Fix

Max oltage I 12.0000 W

Ref Yaltage 1.00000 W

!

Ref Frequency | 1000.00 Hz
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<& Panel: Generator Config >

Extend.

 Digital Output
Interface \C Extension 1
Slot 1
T]«:txt:fnd.  Digital Output
- nSleOtazce - Extension 2

\ Digital
Audio C

(C AES / SPDIF Output
Board

internal (Jitter, Common)

L o *73
E— .—C Analog Output

Low
Dist

The generators of the R&S UPV are operated in two steps:

In the first step, the following settings are made in the Generator
Config panel:

— the audio interfaces at which the test signals are to be
output

— the channels which are to be active

— maximum level and reference values

- etc

Output as impairment test signals is also set here.
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R&S UPV

Analyzers

ET i In the §econd step, the following settings are made in the Generator
Function panel:
Lo Dist r
Filter IOff | — type of test signal
: — output level
Equalizer r — frequencies
Swveep Cirl IOff j - etc
Freqguency I 20000.0 Hz
Voltage I 040000 W
DC Oftzet [
||:|.1 ] W

Basic concept of the analyzers

The R&S UPV performs all measurements using digital signal processing. Here, analog signals to be
measured are first subjected to complex 2-channel analog preprocessing on analog measurement
modules before they are digitalized and fed to the digital measurement routines.

This concept has the following advantages:

All audio measurement functions are available at both the analog and the digital interfaces.

The measurement methods at the analog and digital interfaces are identical.

Operation at the analog and digital interfaces is always the same.

The analog preprocessing makes it possible to achieve a higher dynamic response than that
provided by the internally used 24-bit converter.

The R&S UPV can also perform the complex measurement functions simultaneously on both
channels; this alone halves the time required for stereo measurements.

Several measurement functions, e.g. level measurement, FFT analysis, waveform analysis, etc, are
calculated simultaneously on separate signal processors and can therefore be displayed at the
same time without a delay.

The digital measurement routines can continuously adapt their speed to the current input frequency
and thus achieve high measurement speeds.

Since the filters are also digital, an almost infinite number of filters is available and can also be used
for measurements at analog interfaces.

With the R&S UPV-B2 (and R&S UPV-B20) option, digital audio data streams can also be measured at
the AES/EBU and SPDIF interfaces.

The R&S UPV-B4x options, which can be installed in the expansion slots at the rear of the instrument,
provide further interfaces for analyzing signals in other formats.
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Function blocks and measurement levels

The analyzer part of the R&S UPV offers a large range of measurement options which are organized in
various measurement levels. The measurement results of these levels can also be displayed
simultaneously.

The unfiltered input signal is analyzed in the input level. The peak level at the input connectors is
analyzed here.

The pre-filter, which can be looped into the signal path before all other analyses, is located in front of
the monitor level. Here you can analyze the RMS value or the DC voltage component of the signal to
be tested.

Following any additional filtering using up to 3 filters, detailed analysis is initiated in the function level.
All the usual analysis tools for measuring linear and non-linear distortion, interferences etc can be found
here. The analysis in the time domain (waveform) as well as the FFT analysis with extreme dynamic
response and frequency resolution take place here. Moreover, it is possible to record input signals to
the hard disk in order to analyze them at some point later.

The measurement values for frequency and phase or group delay can be displayed in a different
measurement window parallel to the structure described above.

The audio monitoring output (integrated loudspeaker or headphones connection) can be activated on
each of the three levels and thus permits audio monitoring of analog or digital input signals both directly
at the input and in the different analysis levels. The generator signal can also be switched to the
loudspeaker / headphones.

With the R&S UPV-U2 option, the signals of the audio monitoring output can also be output at the BNC
connectors on the rear panel of the instrument.

By using the R&S UPV-B2 and -K21, you can also analyze additional digital data such as channel
status data as well as validity and parity bits.

With the R&S UPV-B2 and -K22 options, it is also possible to analyze the digital interface parameters
of DUTs (e.g. jitter, pulse amplitude, sampling frequency, etc) at the AES/EBU and SPDIF interfaces.

The results of these different measurement functions can be displayed in various ways in the

measurement windows. The type of display, the units used, scaling, etc can be set differently for each
measurement function in the associated panels.
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The diagram below shows the function blocks and the analysis levels of the R&S UPV analyzer part:

< Panel: Analyzer Config ) Panel: Analyzer Function

Input
Display
.. Level
Digital Input ~ Ilj ;( tlefz ie onitor
Extension 1 Slot 1
Digital Input ~ 'Ef“end'
Extension2 < “gl"étfazce | Wave
form
AES/SPDIF N aﬁiﬁ.ﬁl
Input 7 Board Record
T .
A N Pre
S— I Filter | $
mpairment easurements
(ﬁtter, Common Mode) / 0.1 ’7 FFT
Analog A it ‘ Post FFT
—e- Pre- l
Analog Input ) Process. D Filter ° Meas.
alog Inpul selecta_ble ®— Funct.
bandwidth 0.3 1 }7 7:77}
Freq.
Phase
standard circuits GrpDel
[ ]
optional circuits :\7 %_[ﬂ
internal UPV Generator °
Analyzer Config ! E E
Instrument I.ﬂmalu:ug j The analyzer part of the R&S UPV is also operated in two steps:
Channel |2 = j Operation begins in the Analyzer Config panel with the selection
' f:
Coupling e ac (Do °
Banchwicth | 22 kHz j — analog or digital input connectors
Input IEIaI j — number of channels
— AC or DC coupling
impedance  [200 KN ~ —  measurement bandwidth
Comman  Flogt ¢ Ground — and a number of other parameters
Range IAutu:u j
Ref Imped I 00000 n
Start Cond [ auta |

Delay I 0.00000 S
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Analyzer Function = =]

Function

SN Sefuence
heas Time
Nn_fch'(lGaInj_
Fitter

Fitter

Fitter

Frict Settling
Barigraph

Past FRFT

EE x|
-

| 2o =l
|t =l
|Off :_I
|Off :_I
|Off :_I
|of x|

[ Ehn”wil
' Ehn”wil

Level Monitar |Off :J
Imfpt Monitor |Peak '_'_l
FregiPhaze - |Frec:|uenu:y ;l
Meas Time + Fast " Prec
Freo Settling |Off j
gy etorm F'T _§_h§_«n.f__l
Pratanalvsis [ f_l:l_ﬂl‘r'_j
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Following this step, the measurements at the various analysis
levels of the R&S UPV are set in the Analyzer Function panel.
The measurements are set in the order of their importance:

— measurements in the function level,
e.g. distortion measurements
(possibly with Post-FFT enabled)
— settings in the monitor level,
e.g. DC measurement
— display of the peak value in the input level
— display of frequency, phase / group delay

In addition, the Waveform and, if necessary, Protocol Analysis
functions can be switched on and off in this panel.
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Auxiliaries _ O] =]

Avdlio Monitar If audio moni?oring qsing the @ntegr_ated Ioudspe_ak_er or with
headphones is required, this is set in the Auxiliaries panel.
Audio Monitor

Speaker enableV

Phone enzble ¥

Signal Zource IInput j

Channel |Bath =]

Wolume |3n— dB
Analog Aux Outpt

Anlg Aux Out IDC =]

D walue 0.00000 W

|

Trigger Cutput

Enable r
Macle [ clock ot =]
[onn b
Trigger Input
Enable r
hocle Ir-.ﬂeas Single j
Edge ¥ Rizing " Falling

The following settings can be made in other panels:

— the way in which the measurement results are to be
displayed (numerically or graphically)

— scaling

— limit monitoring

— minimum and/or maximum values

— and many other parameters
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General Information on Operation

Windows User Interface

To provide the user with a familiar environment, operation is largely based on the Windows® user
interfaces. All panels, entry windows, etc are made up of known elements, for example:

Selection fields with parameter lists Analyzer Config ! EI

Instrument I Analog j

Analog

Tick boxes Equalizer v

Radio buttons Coupling & ac  CDC

Entry fields Freguency I 1000.00 Hz

A blue, green or magenta selection frame or the highlighting of an entry field (dark background)
indicates the current entry focus. Entries can be made in the element with entry focus.

Operation follows the same basic rules which apply to other Windows® programs in use today. It is
assumed that the user is familiar with these basic rules. This information is therefore not given in detail
in this manual.

Using the Rotary Knob

Operation is possible using the front-panel keys, an external keyboard and/or a mouse. However, most
of the settings can be made with the rotary knob:

e Turning the rotary knob shifts the entry focus to the desired element.

e Pressing the rotary knob (rotary-knob click) opens the parameter list in the selection fields; a
parameter can be selected from the list by again turning and then clicking with the rotary knob.

e Tick boxes are activated/deactivated by clicking with the rotary knob.

e The individual radio buttons are selected by turning the rotary knob; they are toggled by clicking
with the rotary knob.

¢ Inthe entry fields, the numeric values can be changed directly (with immediate effect on the
setting) or first edited and then adopted by clicking again with the rotary knob.
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Operation Using the Mouse

Similar to other Windows® programs, the Audio Analyzer R&S UPV can also be operated using a
mouse. To permit this, a commercially available mouse (not supplied with the instrument) is connected
to one of the 4 USB interfaces at the front or rear of the instrument (see Chapter 1, "Connecting a
Mouse", page 1.24).

The mouse makes it easier to move and resize the panels and graphical windows on the screen and
provides alternative operating modes. It allows easy operation of Windows®.

The Audio Analyzer R&S UPV also features a special tool bar for mouse operation. You can define
whether the tool bar should always be visible at the top edge of the screen or whether it should appear
at the right-hand edge of the screen as soon as you move the mouse pointer there. This tool bar
contains a number of icons for calling up frequently used functions.

The functions of the mouse correspond to the following front-panel functions:

Mouse Front panel Function

Left-click key, — Activates selection fields
rotary-knob click

— Selects parameters

— Activates/deactivates tick boxes
— Toggles radio buttons

— Quits the Edit mode

Move mouse pointer to left- key Shows the menu bar
hand edge of screen

Turning mouse wheel Turning rotary knob — Navigation in panels, parameter
lists, etc

— Changes numeric values

Pressing mouse wheel Rotary-knob click — Selects parameters

—  Quits the Edit mode
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Operation Using an External PC Keyboard

A commercially available, external PC keyboard (not supplied with the instrument) can be connected to
one of the 4 USB interfaces at the front or rear of the instrument (see Chapter 1, "Connecting an
External Keyboard", page 1.24).

It simplifies the input of list entries, comment texts, file names, etc. A keyboard is required for operating

Windows®.

The keys on the front panel of the Audio Analyzer R&S UPV correspond to the following keys and key
combinations on the external PC keyboard:

Front panel PC keyboard
Softkeys F5 ... F12 |F5 ... F12

START CTRL +F5

SINGLE CTRL + F6

STOP CONT CTRL + F7
Loudspeaker ON CTRL + F8

Volume CTRL + F9

H COPY CTRL+P
SHUT-DOWN CTRL + F10

LOCAL CTRL + F11
OUTPUT OFF CTRL + F12
SCREEN « CTRL + PAGE UP
SCREEN » CTRL + PAGE DOWN
WINDOW <« CTRL + SHIFT + TAB
WINDOW » CTRL + TAB

SCAN <« ALT + PAGE UP
SCAN p» ALT + PAGE DOWN
PAGE V¥V PAGE DOWN

PAGE A PAGE UP

1146.2078.62

Front panel PC keyboard
0..9A...Z 0..9A...Z
- SPACE

ot L # ;" L #
+/- +/-

Ao a SHIFT+A...Z
MENU CTRL+M
UNDO BACKSPACE
ESC ESC

Enter, rotary-knob ENTER

click

Cursor keys

Cursor keys

WINBAR ALT +W
MODIFY ALT + M
HIDE ALT + H
CLOSE ALT +C
HELP F1

SAVE ALT +S
LOAD ALT +L
PRESET ALT + P

3.1
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Display

Display and Screens

The display is the central element for operating the R&S UPV. Both the instrument settings in the
various panels, and the measurement results are displayed here.

To make the various functions of the Audio Analyzer R&S UPV easier to operate, they were organized
in a series of panels.

The measurement results can be displayed as digital numeric values, in data lists, in analog bargraphs
or in result graphics. The user can freely choose the number of panels and the number of graphical
windows to be shown in the display. The size of the panels can be changed within wide limits, whereby
the font size, scaling and so on are adapted automatically according to the type of display window.

5 display windows (or "screens") are provided so that the wealth of information can be better organized.
The user can toggle between the individual screens in the following way:

SCREEN

From front panel Use the direction keys
With PC keyboard Use the key combinations CTRL + PAGE UP
and CTRL + PAGE DOWN
With mouse First open the menu bar at the top of the display, then click the Screen

button and finally select the desired screen.

Alternatively, you can also select the desired screen directly by clicking it
on the tool bar.

Numeric display field —

Panel

Graphical window

"hidden" Panels —[

Softkey bar — el i
Softkeys ——ﬁ '- - - ) = -

m

[ ;;" S [ Time ln
T ol s B T e e e i

|>¢muumD m[ et |

Tool bar (example) [pp™ ) gy = @E =) I['_'ﬂ (21131 [4] EE]

Fig.: 3-1 R&S UPV display with its 5 screens and example of a tool bar
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WINBAR and Softkeys

One of the two bars (either the softkey bar or the WINBAR) is always displayed at the bottom of the
screen.

. The softkey bar which has a varying range of functions
Analy=er o ! E[ E is visible in normal operating mode.

Function IHMS j In most cases, the functions available in the selection
windows of the panels are displayed in the eight
Ot - buttons; these functions are displayed even if the
— W parameter lists have not (yet) been opened. The
RIS Selective labelling of these buttons indicates the functions of the

Peak softkeys underneath them.

=5
CLasi Peak The function that has just been selected is indicated by
a "pressed" button, as shown in the example below for
=M i the "RMS" function.

D If there are more than 8 elements to choose from, the
FFT hidden elements in the selection list can be displayed
THD by pressing the last softkey containing the PP symbol

or the first softkey containing the 44 symbol.

THD+M & SIRAD l|

\ 4

off RS RS Selectiva | Feak | Cuasi Peak S oC L

Pressing the respective softkey permits rapid selection.

Softkeys with an additional tick box are also used for a number of applications. In the example below,
the left-hand softkey F5 can be used to activate and deactivate the X cursor in a curve diagram. The
other softkeys are used to make other settings affecting this cursor. The advantage of this combination
is that the user can activate/deactivate a function (here the cursor) using one button and at the same
time use the other softkeys for additional settings.

Movement
(et Pixal

W Active ¥ Hivar A el Hiern A-B | HHar A | HHar B | Back

Another variant is the combination of several softkeys with tick box and softkeys without tick box. The
example below shows the softkeys for the MODIFY function, described in detail in the section "Moving
and Resizing Panels and Graphical Windows" on page 3.15. When a softkey with tick box is selected,
the softkey bar remains open so that further settings (e.g. moving a panel) can be carried out. Actuating
the other softkeys immediately triggers an action (here, for example, fixing the size of the panel),
whereupon the softkey bar is hidden.

Fix Size Fix Size All
Auto Size Auto Size All

Full Screen HDrizh.ﬂclve|7 Hariz Size I Yert Move I_l Wert Size |_| Close All |

If an external PC keyboard is used, the softkeys can be operated using the F5 to F12 keys; if a mouse
is used, the buttons in the softkey bar can be clicked directly.
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When the key is pressed, the WINBAR appears in place of the softkey bar; this is indicated by
"Panel List" in the left-hand corner:

Panel List
Generatar | Generatar | Analyzer Analyzer I Filter | | |
Config Function Config Function

The labeled buttons show the names of all panels and graphical windows open in the current screen.
Pressing the associated softkey puts the focus on the corresponding panel / graphical window, i.e. it
becomes active. At the same time, the system returns to normal operating mode (i.e. the softkey bar).
Hidden panels (see "Opening, Operating, Hiding and Closing Panels”, page 3.18) are also listed in the
WINBAR. If a hidden panel is selected, it is redisplayed on the screen with its previously set size and
position; it simultaneously receives the focus.

The panels and graphical windows displayed in the WINBAR can also be selected by pressing the F5 to
F12 keys on the PC keyboard or by clicking with the mouse.

The panel with the focus can be recognized by the highlighted title bar (as shown here in the example
on the right-hand side):

M= 1 anayzer conig___ IS E3

Imstrument Aralog j | Inztrument Analog j

It is possible to toggle between the softkey bar and WINBAR at any time by pressing the key.

Function Front panel PC keyboard Mouse
Select softkey function Press softkey. Press keys F5 to F12. Click button of associated
softkey.
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Moving and Resizing Panels and Graphical Windows

As soon as a panel or display window has the focus, it becomes active and can be moved around the
screen or resized. This can be done in the following ways:

e The mouse can be used to move or resize the selected panel directly in the same way as other
Windows® applications.

e In the case of operation without mouse, the key (key combination ALT + M on an external
PC keyboard) must be pressed, whereupon the following labels appear on the softkey bar:

Full Screen | HDrizMavepl Hariz Size |_| Yert Move I_l Wert Size |_| F'KS';E F'XS'?EA” Close All
Auto Size Auto Size All

The associated panel can now be resized or moved; this is indicated by the label in the title bar:

## modifying this panel & ! E E

Pressing the key again restores the original operating mode.

Apart from resizing and moving, the MODIFY mode also offers a number of other functions described in
the following list:

This button is particularly useful for graphical windows. When the Full
Screen button is actuated, the selected panel is enlarged so that it
Full Screen covers the entire screen.

If this command is used for panels, they are enlarged to their full length
and width. Panels the length of which exceeds the screen height are
reduced to full screen height.

Actuating this softkey quits the MODIFY mode and the selected panel
becomes active again.

When the Horiz Move button is selected, the rotary knob can be used
to move the panel/window horizontally without changing the size.

i W
| Hariz kove I_l When all modifications to the panel have been made, pressing the
key restores the original operating mode.

When the Horiz Size button is selected, the rotary knob can be used
to resize the panel/window (the right-hand edge of the selected panel is

| Haoriz Size l_l moved).

When all modifications to the panel have been made, pressing the

key restores the original operating mode.

When the Vert Move button is selected, the rotary knob can be used
- to move the panel/window vertically without changing the size.

Wert Mave When all modifications to the panel have been made, pressing the
button restores the original operating mode.

When the Vert Size button is selected, the rotary knob can be used to
resize the panel/window (the bottom edge of the selected panel is
vertSize | moved).

When all modifications to the panel have been made, pressing the
key restores the original operating mode.

1146.2078.62 3.15 E-7



Display

R&S UPV

Fix Size
Auto Size

*Generator Function

Actuating the Fix Size Auto Size button switches to "Auto Size" mode
and adjusts the size of the selected panel/window to display all setting
times or to use the full height of the screen. This state is indicated by an
asterisk in the title bar.

‘ Fix Size All |

*Generator Function

| Zlose All |

The default setting is "Fix Size". With this setting, the panel is not
enlarged if, for example, additional fields appear in the panel when
certain functions are selected; only the scroll bar indicates the presence

of additional fields.

Actuating the button again toggles between the two modes.

Actuating this softkey quits the MODIFY mode and the selected panel
becomes active again.

Actuating the Fix Size All Auto Size All button switches all
panels/windows to "Auto Size" mode and adjusts the size of the
panels/windows to display all setting times or to use the full height of
the screen. This state is indicated by an asterisk in the title bars.

Actuating the button again toggles between the two modes.

Actuating this softkey quits the MODIFY mode and the selected panel
becomes active again.

When the Close All button is selected, all of the panels and
measurement windows displayed on the screen are closed. The
function corresponds to the key, except that it affects all panels
and measurement windows displayed on the screen.

Actuating this softkey quits the MODIFY mode and the selected panel
becomes active again.

to full screen size

actuate F5 softkey.

Function Front panel PC keyboard Mouse
Enlarge graphical window Press | MODIFY | key and Press key combination ALT +
Je 9rab y y click B button in titte bar of

M and then F5 key.

respective graphical window.

Move panel/graphical
window

Press | MODIFY | key, select

direction of movement using
softkey and move panel
using rotary knob.

Press key combination ALT +
M, select direction of
movement using keys F6 or
F8 and move panel using
keys TAB and SHIFT + TAB.

Click title bar of panel and
drag to resize.

Resize panel/graphical
window horizontally and
vertically

Press key, select
resizing direction using
softkey and resize panel
using rotary knob.

Press key combination ALT +
M, select resizing direction
using keys F7 or F9 and
resize panel using keys TAB
and SHIFT + TAB.

Drag top/bottom or side edge
of panel.

Resize panel/graphical
window proportionally

(horizontally and vertically)

Press | MODIFY | key,

change to second level using
» P button, actuate F6
softkey and resize panel
using rotary knob.

Press key combination ALT +
M, press F12 key and then
F6 key, and resize panel
using keys TAB and SHIFT +
TAB.

Drag one corner of panel.

Adjust panel/graphical
window to the required
size

Press | MODIFY | key and

actuate Fix Size Auto Size
or Fix Size All Auto Size All
button.

Press key combination ALT +
M, then press F10 or F11
key.

Close all panels/panel on
screen

Press | MODIFY | key,

change to second level using
»» button and actuate F10
softkey.

Press key combination ALT +
M, F12 key and then F10
key.
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Status Displays and Messages

In some cases, the user is presented with additional information on the screen. This information
includes status messages, messages concerning the value ranges, information on settings, warnings
and error messages.

Status displays

The status of the R&S UPV is continuously displayed for the generator, analyzer, sweep system and
other instrument states at the bottom of the screen above the four right-hand softkeys.

Status displays always appear at the same position; they are assigned to the fields above the softkeys
as shown below.

Analyzer Analyzer

Channel 1 Channel 2 Generator ’ Sweep

A list of all possible status messages can be found at the end of this chapter (section "Overview of
Status Messages", page 3.112).

Valid value range

Information on the possible entries is given at the bottom of the screen above the softkey bar. The
ranges for value entries specified here always take the current status of the instrument into
consideration and therefore depend on the presets already configured. Below is an example for entry of
the generator output voltage:

alid Range is OV bo 204
W m s dBy dBu dBm

Information

Information concerning the panel settings and so on is also given at the bottom of the screen above the
softkey bar (only the space above the four left-hand softkeys is used).

GeneratorConfig: automatic resizing
- Frop Size n Default All Cascade All Cptimize All | Close All |

Warnings

If the user attempts to make measurement settings which conflict with the usual test specifications,
warnings appear on the screen; and remain there until they are acknowledged with ENTER.

Warnings are issued if no measurement results are produced during measuring mode. This is normally
the result of unsuitable input signals or settings. For example, input signals may be too low to produce a
stable measurement result. In this case, a warning is displayed in the middle of the screen instead of
the measurement result. The warning indicates why no measurement result can be displayed and may
also list several reasons for this.

Error messages

If faults in the instrument occur during operation, an error message appears in the middle of the screen.
This message remains on screen until it is acknowledged with ENTER.
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Panels

Panel and Window Types

In the case of the Audio Analyzer R&S UPV, associated settings and functions are always combined in
"panels". Each of these panels has a name (headline in the title bar) by which it is called up.

Only one panel can have the focus, i.e. only one panel can be active at any one time. The panel with
the focus can be identified by its blue title bar.

Generator Config ! E

Im=trument Analog j

Channel 2=1 j

The Audio Analyzer R&S UPV distinguishes between the following panels and display windows:
¢ Panels used to make function settings
e Configuration panels used for configuring how the measurement values are to be displayed

¢ Numeric display fields for displaying the measurement values of the various measurement
functions

e Combi displays in which the numeric display of measurement values can be supplemented by
bargraphs, min/max values and limit monitoring

¢ Graphical windows in which measurement values are displayed in the form of diagrams

¢ Data lists in which the measurement values are listed in tabular form; this also includes the
"Dig Analyzer Protocol" display window, in which the values of the protocol data of a digital
audio data stream are displayed (R&S UPV-K21 option).

A detailed list of all panels together with the most important setting parameters can be found at the end
of this chapter (see "Overview of Panels and Measurement Displays (Graphical Windows)", page
3.108).

Opening, Operating, Hiding and Closing Panels

Each panel and display window is a separate panel which can be either closed, opened or hidden. All
panels/display windows visible on the currently displayed screen are referred to as being "open". If the
panel is minimized and moved to the bottom of the screen, it is referred to as being "hidden". In both
cases, the panel/window is assigned an entry in the WINBAR at the bottom of the display.

The same panel or display window can be displayed (i.e. opened) in several screens. The display

characteristics (position, size) can be different for each of the screens; the content is, however, always
the same.
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Open panel

Activate panel

Hide panel

Close panel

Panels/display windows are open if they are visible on the
currently displayed screen.

A panel is opened on the currently displayed screen by activating
the menu bar using the key, highlighting the Instruments
or Disp Config button with the rotary knob or cursor keys,
opening the pulldown menu with the key or rotary-knob
click, and highlighting and selecting a panel.

Graphical windows are selected in the same way, except that
they are listed under the Displays button.

Only one panel can be active on the screen at any one time.

Every open or hidden panel can be activated using the softkeys
on the WINBAR or using the key (active panels are
identified by their blue title bar).

Open panels/display windows can be minimized and placed at
the bottom of the screen. They are referred to as being "hidden".

A panel must be activated before it can be hidden. It is then
hidden by pressing the key.

A panel must be activated before it can be closed. It is then
closed by pressing the key and no longer appears on the

WINBAR.

The table below shows the alternative operating modes for mouse and external keyboard:

highlight Instruments ,
Disp Config or Displays
button using rotary knob or
cursor keys, open pulldown
menu using key or
rotary-knob click, and
highlight and select a panel.

Function Front panel PC keyboard Mouse
Open panel Press |MENU | key and Press key combination Open menu bar by moving to

CTRL + M, then highlight
Instruments , Disp Config
or Displays button using
TAB or SHIFT + TAB keys,
open pulldown menu using
Enter key, highlight a panel
using cursor keys and select
using Enter key.

left edge of screen, actuate
Instruments , Disp Config
or Displays button and click
desired panel.

Activate panel

Press |WINBAR| key and

actuate softkey of desired
panel.

Press key combination
ALT + F5, then actuate
softkey of desired panel
using appropriate key F5 to
F12.

Click anywhere in desired
panel.

closes currently active panel.

Hide panel Pressing |HIDE | key hides Pressing key combination ) o
currently active panel. ALT + H hides currently Click E button in title bar of
active panel. respective panel.
| | i . -
Close pane Pressing | CLOSE | key Pressing key combination Click button in title bar of

ALT + C hides currently
active panel.

respective graphical window.
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Panel Structure

This section describes the panel structure. The section "Opening, Operating, Hiding and Closing
Panels", page 3.18 describes how to operate panels on the screen; the section "Selecting a Parameter
— Selection Fields", page 3.30 describes how to set the parameters.The panels are in Windows®
format. They differ in detail depending on their function but they consist of the same main elements.

Waveform Config _ O] =]
Display Show | DataLlist  Show | |

TRACE & Track TRACE B
v-Source  |Level Ch =] |Level chz -
Label Autn ILEVEI Chi ¥ ||_eve| Ch2

f Alive  Hald f+ tlive Hold
Feference IVaIue j r IVaIue j

| 100000 W |1 00000 v
Unit v =l v |

Uit &t |2 v W

Engineering I.&utu:u j IAut-:u j
Auto Seale Exec | _Exec |

Spacing & Ln O Log * Ln  Log

Panels consist of up to three columns, depending on the function block on which the panel is based.
For example, two-channel functions are operated in panels with two columns. When defining graphical
windows, settings from Trace 1 can be adopted for Trace 2 in a third column between the two original
columns so that Trace 2 does not have to be configured separately.

Each panel contains a selection of different parameter fields which are combined in groups. Various
types of parameter fields, which are operated in different ways, are used. The parameter fields have
labels indicating their function.

Panels consist of the following elements:

Analyzer Function = [=] Title bar

The top field contains the name of the panel ("Analyzer
Function" in the example) and the title-bar buttons for

hiding E and closing the menu. The buttons can be
operated with the mouse. For operation using the front
panel, the [HIDE | and [CLOSE | keys can be used.

The @ button maximizes graphical windows so that they
cover the entire screen (see "WINBAR and Softkeys", page
3.13).

Headlines in panels

_hannel 1

Urit W -]

With multi-column panels, each column has a headline.
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Function groups
Im=trument Aralog j group
In panels, parameter fields which belong together with
Channel =1 j respect to their function are frequently combined in
function groups. Grey lines indicate these groups.
Coupling o AC DO
Bandvwicth 22 kHz -]
[mpast Bal j
PyE— N i try field
Freguency 1000.00 Hz umeric entry tie
A numeric value (e.g. the frequency) can be entered in this
field.
¥ Units
The unit of a numeric value is displayed next to the entry
field. When the value is entered, all possible units are
offered on the softkey bar (on more than one level where
necessary). The entry can be completed by selecting the
unit using a softkey. The unit can be changed after the
entry has been made. In this case, the physical value
remains unchanged; however, the value displayed in the
entry field is adapted automatically to the changed unit.
Label Ao [ [amplitude chi | Text entry field
An alphanumeric value (e.g. a label text) can be entered in
this field.
Button
Dizplay Show | . .
Buttons are used to trigger actions; here, for example, to
show the display of a measurement graph.
| DC Offset ¥ || Tick box
If a tick box is activated, the assigned setting can be
disabled or enabled.
| Coupling v ac (O DC ” Radio button

1146.2078.62

With radio buttons, it is possible to toggle between two
settings by simply clicking the desired setting.

Only one of the two options can be active at any one time.

3.21 E-7



Panels

R&S UPV

Analyzer Function M [=]

Function

Fesolution

TRACE A&

ILeveI Chi - I

M  |Level Chi
* alwe  Hold

I\-"alue vl

ID.DDDDD i

Zooming

Start

Zooming
Zoom Fact
Center
=pan
Start

1146.2078.62

B -]
Off -
AUE—
RM= Selective

FPeak

Casi Peak

S oo
(I

FFT

THD

THD+M & SINAD = |

I 5335938 Hz

Track TRACEB

ILeveI Ch2 vI

V¥ |Levelchz

" Alive Haold

IVaIue vl

ID.DDDDD W

~

I 0.00000 H=

$
~

P

10000.0 Hz

21,94 kHz -]

0.Aa763a6 Hz

Selection field

The | button indicates that a parameter list is available.
The fold-down parameter list is displayed below the
selection field. Depending on the number of items, the full
list or only part of it is shown.

Only one item at a time can be selected from the
parameter list.

Display fields

Some settings can only be made in a specific
configuration. If the setting is not permitted with the specific
configuration selected, the respective item is disabled and
displayed in grey and the field cannot be accessed. In this
case, the field acts as a display field, i.e. the value
displayed there corresponds to the value actually set.

Track box

With multi-column panels, settings can be transferred from
the left-hand to the right-hand column without the
parameter having to be entered a second time. If the track
box has a checkmark, all of the settings within the function
group are applicable to both columns. All fields with
transferred settings are shown as display fields and cannot
be accessed while the track function is active.

Hidden parameter fields

The R&S UPV always attempts to keep the panels as short
as possible. For this reason, unneeded fields are hidden.
The example to the left demonstrates this more clearly:
The fields for Zoom Factor, Center and Span only appear if
the Zooming function is activated.
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Navigating in the Panels

If a panel has more fields than can be displayed on the screen or if the size of the panel has been fixed
such that its full length cannot be displayed (see "Moving and Resizing Panels and Graphical
Windows", page 3.15), the scroll bar appears along the right-hand side of the panel. The length of the
scroll bar symbolizes the overall length of the panel; the dark part of the scroll bar indicates which
section of the panel is currently visible.

There are various ways of navigating inside panels, i.e. moving the entry focus:

With operation via the front panel, the easiest navigation method is using the rotary knob.
Turning the rotary knob clockwise moves the focus down or to the right. Here the focus first
moves to the right inside a field, then down through the current group, then jumps over to the
right-hand column, down again to the end of the group from where the focus then moves to the
left-hand column of the following group, and so on.

Alternatively, the cursor keys E] and @ can also be used for navigation; the movement
sequence is the same as that described for operation using the rotary knob.

In the case of an external PC keyboard, the cursor keys 4 and ¥+ can be used to move around
a panel. Once again, the movement sequence is the same as that described for navigation
using the rotary knob. The TAB and SHIFT + TAB keys on the external keyboard can also be
used as an alternative to the cursor keys.

The mouse can also be used to move inside the panels in the same way as other Windows®
applications, i.e. by directly clicking the desired parameter fields or by moving the scroll bar.

FFT Graph1l Config

Display Shigv | y Shave | =2
Shawe bin bas [

TRACE & Track TRACER
V-source  [FFTLevelfhi  +] FFLLavelCh2 |
Label fta W |FFT|Leval ch v FFT Level oh;
+ Alive L’){ e Hold

Reference

|Value - /P'_ ;i
[0.00000 ;dﬁ( |D.DD3}E dBY
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Settings on the Audio Analyzer R&S UPV

The R&S UPV offers several and sometimes alternative options for setting parameters. Operation is
possible via the front panel, using a mouse and/or a connected PC keyboard (see the sections "Using
the Rotary Knob", "Operation Using the Mouse" and "Operation Using an External PC Keyboard" from
page 3.9 onwards). The tables below list the operating options with the available entry media.

Some keys on the front panel of the R&S UPV trigger a setting immediately; for example, the
key deactivates or reactivates outputs. An overview showing the function of all keys can
be found at the end of this chapter (section "Overview of Keys", page 3.104).

Most of the parameters are set in the panels. The panels are operated on the screen in the way
described in the section "Opening, Operating, Hiding and Closing Panels" (see page 3.18). How to
enter and select setting parameters in the panels is described in the following sections; a detailed
description of all setting parameters can be found in Chapter 4, "Instrument Functions".

Entries for file management tasks, such as saving and loading instrument settings, saving files, and so
on, are made in special panels. Refer to the section "File Management" (see page 3.97) for more
detailed information.

A number of settings are made via the menu bar. These include all global configuration settings for the
R&S UPV, e.g. setting of the IEC/IEEE-bus address, the function of the H Copy key, etc. More detailed
information can be found in the section "Settings in the Menu Bar" on page 3.76 and in Chapter 4,
"Instrument Functions".

The R&S UPV uses the WindowsXP® operating system. Settings at system level are only rarely
required, e.g. installation of a new printer driver. Connecting a keyboard and mouse makes Windows®
easier to use.
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Settings in the Panels

Associated settings and functions are combined in panels of the Audio Analyzer R&S UPV. Each
function block has its own panel.

The panels can be set independently of each other; however, there are also a number of
interdependencies. For example, the digital measurement function of the protocol analysis only appears
in the Analyzer Function panel if a digital analyzer has been selected in the Analyzer Config panel. If
an analog analyzer is selected, the protocol analysis is automatically deactivated in the
Analyzer Function panel and a message is displayed on the screen.

Focus

Panels can only be operated if they have the focus (indicated by the blue title bar).

The simplest way of changing from one panel to another in the case of operation via the front panel is

WINDOW

using the direction keys . The [» ] key switches from panel to panel in the sequence in which the
panels were opened. Hidden panels are not highlighted. Changing to a different open (or to a hidden)
panel is also possible using the WINBAR; this has already been explained in the section "WINBAR and
Softkeys" on page 3.13.

Before settings can be made in a panel, the relevant parameter field must be highlighted, i.e. it must
have the focus. This is indicated by a selection frame which is blue, green or magenta depending on the
entry mode.

The colors of the selection frame have the following meaning:

: . A blue selection frame indicates a highlighted field.

I— A green selection frame highlights fields in which
FEGIENEY UEReRey = parameters can be selected or in which an entry can be
made without the selection / entry having an immediate
effect on the hardware of the R&S UPV.

A magenta selection frame indicates that selecting a
button, activating a tick box or changing a numeric value
will be immediately passed on to the hardware and
executed.

Ly Wode |i.'" Exp  {* Mormal

When the instrument is switched on, the most recently saved instrument settings are loaded
automatically so that the instrument is in the same state as it was before power-off. The focus is placed
on the first position of the active panel.

Panels are opened using the menu bar (see the section "Open panel”, page 3.19). How to move the
focus is described in the section "Navigating in the Panels" (see page 3.23).
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Changing the Instrument

The Audio Analyzer R&S UPV can, depending on the installed options, be used at analog and digital
interfaces. Optional plug-ins can be installed to allow additional interfaces to be operated. Each of these
interfaces determines the basic characteristics of the R&S UPV, whereby these characteristics are
separate for generator and analyzer. These interface characteristics define quasi-independent
instruments within the R&S UPV. The settings for these instruments are made in the selection field in
the first field of the Generator Config and Analyzer Config panel.

SI= M=

In=trument IDig'rtaI j || Inztrument I.&nalng j |

Each of these instruments has its own data set. If a different instrument is selected, this data set is
saved. As a result, the previous settings are available when the original instrument is selected again.

The data set has a different content for each instrument. The data sets differ with regard to the following
points:

e Selection of parameter fields / parameters
Example: In the case of analog instruments, all settings for configuring the analog interfaces are
available (e.g. impedances); all settings for the other instruments, e.g. the digital sampling rate and
so on, do not appear in the panel but remain in the background.

e Valid value range of parameters
For example, the frequency ranges can be different in the different instruments.

e Units used
Levels are given in different units in analog and digital applications.

e Selection of functions
A number of measurement functions are only available for digital audio applications; they are
therefore not offered in analog instruments. Examples: Digital protocol analysis, jitter, etc.

The examples given above show that the choice of instrument not only affects the Generator Config
and Analyzer Config panel, but also has an effect on the other panels.

Changing Functions

The principles that apply to changing an instrument also apply to changing functions (e.g. from an RMS
measurement to a THD measurement or from generating a sinusoidal to a multi-tone signal):

Each measurement function and generator function has its own data set. If a different function is
selected, this data set is saved. As a result, the previous settings are available again when a different
function is selected.
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The data set has a different content for each function. The data sets differ with regard to the following
points:
o Selection of parameter fields / parameters:
Example: With the RMS measurement, various measurement times are offered; this is not the case
for the FFT analysis.

e Valid value range of parameters
For example, the frequencies which can be set for intermodulation test signals are different to those
which can be set for sinusoidal signals.

¢ Units used
For example, THD measurements and level measurements are given in different units.

The following generally applies: All the settings for the other functions, e.g. filter settings and so on,
remain in the background with the function settings and are displayed in the panel and set in the
instrument again the next time this function is called up.

Hiding Parameter Fields

The R&S UPV always attempts to keep the panels as short as possible. For this reason, unneeded
fields are hidden.

The example below explains this more clearly: As soon as Auto Sweep is selected in the Sweep Ctrl
menu item in the Generator Function panel, all of the fields required for configuring the sweep are
displayed in the panel (together with the parameters set for the sweep last performed). If the sweep is
deactivated, all of the sweep parameter fields are hidden. The user is presented with a shorter panel
and is not burdened with parameter fields which are currently not needed.

Swveep Ctrl A,
Mext Step Im
H AxiE Freguency j
7 Avis Off j Swveep Ctrl -
Frequency <> Freguency 20.0000 Hz
Spacing Log Paints =] Woltage 0.10000 Y
Start 20,0000 Hz
Stop 20.0000 kHz
Pairts fo
wWoltage W )
Note:

The sequence of the individual parameter fields in the panel is such that changes to parameters usually
only cause changes in the fields below. When making settings in panels, it is therefore recommended to
begin at the top of the panel and work down.
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Highlighting Control Elements

A control element is always selected in the same way,
regardless of whether it is a tick box, radio button, entry
field and so on.

Ly Wode i~ Exp ©* Mormal ||

A control element is activated by shifting the focus to this
element. The entry focus is indicated by a blue, green or
magenta border.

The entry focus can be moved using the rotary knob,
cursor keys or mouse. Refer to the section "Navigating in
the Panels”, page 3.23.

Activating/Deactivating Functions — Tick boxes

A tick box is always used for functions which can be
v
D Offsst W || activated and deactivated only. If the tick box is activated
(checkmark), the assigned setting can be disabled or
enabled.

Before a function can be activated and deactivated, the
associated element must be highlighted (see the section
"Highlighting  Control  Elements", page 3.28). The
highlighted element is then activated or deactivated (toggle
function) using the ENTER functions of the various entry
media ( key, rotary-knob click and so on).

If the mouse is used, functions are activated/deactivated
as soon as the tick box is clicked.

Function Front panel PC keyboard Mouse
Activate/deactivate Highlight desired element Highlight desired element Click tick box.
using rotary knob or cursor using cursor keys,
keys, activate/deactivate function
activate/deactivate function with Enter key.
with rotary-knob click or
key.
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Toggling Functions — Radio Buttons

Radio buttons are used for functions which can be toggled

Cauplin . . .
Ping & AC . De between two settings. A black dot in the appropriate button
indicates the selected status.
Only one of the two options can be active at any one time.
Before a function can be toggled, the associated element
must be highlighted (see the section "Highlighting Control
Elements", page 3.28). The ENTER functions of the
various entry media can then be used to switch between
the two settings (toggle function).
If the mouse is used, settings are executed as soon as the
corresponding radio button is clicked.
Function Front panel PC keyboard Mouse
Toggle Highlight desired element Highlight desired element Click desired radio button.
using rotary knob or cursor using cursor keys,
keys, toggle function with Enter
toggle function with rotary- key.
knob click or key.

1146.2078.62
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Selecting a Parameter — Selection Fields

Analyzer Function N =] Actuating the =] button opens a selection field. As soon as

a parameter field has the focus, a list for selecting the

Function IHMS j available parameters can be opened with a rotary-knob
click, the key or by clicking with the mouse. The

Off - fold-down parameter list is displayed below the selection
RM= Selective Selection is made by highlighting the desired item and
Peak confirming with ENTER; only one item at a time can be
Guasi Peak selected.
S — Items in the parameter list are highlighted using the rotary
DC PAGE
FET knob, the cursor keys @ @ or the keys [E] .
THD If a mouse is used, the items are selected and activated by
THO#M & SINAD lI clicking with the mouse.

The parameter list can be quit without adopting the
highlighted parameter by pressing the key.

If the list is longer than the displayed window, a scroll bar
is available.

Note 1:
The contents of the parameter lists are not fixed but vary
depending on other settings selected.

Note 2:
Alternatively, parameters can also be selected using the
softkeys (see the section "WINBAR and Softkeys",

page 3.13).
Function Front panel PC keyboard Mouse
Open parameter list Rotary-knob click or press Press Enter key. s
ENTER| key. Click J button.
Scroll Move displayed section of list | Move displayed section of list Click j or Zl button in

using rotary knob or up/down | using up/down cursor keys.

scroll bar until desired item is
cursor keys.

displayed.

Select parameter Highlight selection using Highlight selection using Click parameter.

rotary knob or up/down up/down cursor keys and

cursor keys and confirm with | press Enter key.

rotary-knob click or | ENTER

key.
Quit parameter list without Press key. Press ESC key. Click anywhere outside
adopting a setting parameter list.
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Numeric Entries — Numeric Entry Fields

vVoltage ID_JI Q00 y | Nu_mer!c values _(e.g. the output voltage) can be entered or
| edited in these fields.

This can be done is various ways. However, the following
applies irrespective of the chosen method:

Note:

Entries outside the possible value range are not accepted;
an audible warning is issued and the entry is changed to its
permissible minimum or maximum value. The possible
value range is displayed above the softkey bar.

Value entries in Edit mode — green selection frame

When the focus is moved to a numeric entry field, the

Yiltae Im W ” system enters Edit mode, which is indicated by a green

selection frame. In addition, the current numeric value is
highlighted with a blue background.

DATA If a completely new value is to be entered, simply begin
entering digits using the numeric keypad on the front panel
l? ] [ 8 ] ( 9 ] or external PC keyboard; the old value is deleted
2 s automatically when the first key is pressed. The digit to the
left of the cursor can be deleted at any time during entry

Sl \dd \d using the [ONDO) key.
- If certain digits only are to be changed, position the digit

2

P‘“] ‘“"] ("‘"‘?‘] cursor accordingly using the [©) or (5 cursor key and
enter the new digits (if the position of the digit cursor is
l g ] [ "] [:'i:] changed before the first digit is entered, the old value will

not be deleted). The default setting is insert mode. It is only
possible to change between insert and overwrite mode if
an external PC keyboard is used.

The numeric entry field is closed with:
ENTER The newly entered value is adopted.
ESC The old value is retained.

Softkeys The selected unit is set and adopted
together with the newly entered value.

The entry is set in the hardware as soon as the numeric
entry field is closed.

Note:

Only the number keys and cursor keys are accepted; the
rotary knob, letters and special characters have no effect
when numeric values are being entered.

When an external PC keyboard is connected, digit entry
can also be completed by entering the unit. Here it is
sufficient for example to enter m to the set voltage value to
mV, or k to set a frequency value to kHz.
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Value entries in Direct mode — magenta selection frame

Yoltage

125 oo

m"v"|

1146.2078.62

When the focus is moved to a numeric entry field, the
system enters Edit mode, which is indicated by a green
selection frame.

Changing to the Direct mode is performed by pressing the
key or with rotary-knob click, the selection frame is
changed to magenta.

The digit cursor then moves to the first digit to the right of
the decimal point or, if there is no decimal point, to the digit
at the extreme right.

A digit can now be entered using the keypad on the front
panel or the external PC keyboard; the digit at the cursor
position is replaced. The cursor does not change its
position.

The digit cursor can be placed at a different position at any

time using the [©) and (5 cursor keys. Digits are then
entered at the new position.

Entries in Direct mode are always made in overwrite mode
(this also applies when an external PC keyboard is used).

In Direct mode, every setting change is immediately
passed on to the hardware and executed.

The Direct mode can be quit using the ENTER function,
the key or by clicking in a different field with the
mouse.

Note:
Only rotary-knob entries, number keys and cursor keys are
accepted; letters and special characters have no effect.
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Rotary-knob entries in Direct mode — magenta selection frame

Voltage 12500

o |

= &

1146.2078.62

When the focus is moved to a numeric entry field, the
system enters Edit mode, which is indicated by a green
selection frame.

Changing to the Direct mode is performed by pressing the
key or with rotary-knob click, the selection frame is
changed to magenta.

The digit cursor then moves to the first digit to the right of
the decimal point or, if there is no decimal point, to the digit
at the extreme right.

The highlighted digit can then be changed directly using
the rotary knob, whereby the numeric value is "carried
over", i.e. transferred to the next digit.

The digit cursor can be placed at a different position at any

time using the [©) and (5 cursor keys so that other digits
can be changed using the rotary knob.

This method is ideal for calibration work as every change
has an immediate effect in the hardware.

Value entry can be completed with a rotary-knob click or,
alternatively, using the ENTER function, the key or by
clicking in a different field with the mouse.

As an alternative to the rotary knob, the numeric values

can also be changed using the = and = cursor keys.

Note:

Changes made to values using the rotary wheel are not
accepted if the entries are outside the possible value
range; an audible warning is issued and the entry is
changed fto its permissible minimum or maximum value.
The possible value range is displayed above the softkey
bar.
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Entering / changing the unit of a value

The unit of a numeric value is displayed next to the entry
field. When the value is entered, all units available for the
respective function are offered on the softkey bar (on more
than one level where necessary). The entry can be
completed by selecting the unit using a softkey.

This is done differently depending on the selected mode:

e In Edit mode, the newly entered numeric value is
adopted and set together with the selected unit.

e In Direct mode, the physical value (number with the
previously selected unit) is converted to the newly
selected unit and adopted as the new numeric value.

It is possible to change the unit in any highlighted numeric
field using the softkeys at a later stage after value entry
has been completed and also if the value itself is not to be
changed. In this case, the physical value remains
unchanged (as in the Direct mode); however, the value
displayed in the entry field is adapted automatically to the
changed unit. This function allows numeric values to be
"converted" to other units very easily.

Information on using reference values when entering values

Generator Config

I =] E3

2

Ref Woltage Im 1 ’ill

S
Violtage 10,0000 dBr —
1146.2078.62

The Audio Analyzer R&S UPV allows reference values to
be used when entering various values. These reference
values are used as a basis for settings for other
parameters.

The example below explains these interdependencies:

A reference voltage (Ref Voltage) can be set in the
Generator Config panel. The actual output voltage is set
in the Generator Function panel where the unit is dBr, i.e.
it is possible to enter the output voltage in dB relative to
this reference value.

This method is particularly useful if, e.g. with an A/D
converter, the clipping level has been determined and
other measurements (frequency response, THD+N, etc)
have to be performed using test signals which are a certain
dB value (defined in the test specifications) below this full-
scale level.
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Generator Config ! E E

However, it is important to note that the maximum values

2

Generator Funckion

Ref Yoltane Im 1 lill

of the R&S UPV cannot be exceeded; this applies to both
system-specific maximum values and maximum values
which originate from other elements (here for example the
Max. Voltage setting).

If by increasing the reference value the maximum output

voltage

is exceeded,

the value for Voltage

in the

Generator Function panel is automatically reduced. In the

=|0| x|

Woltage

F Y
|:1 39794 dBr

example shown opposite, the maximum output voltage of
20 V forms the limit; setting the reference value to 100 V
results in a reduction of the Voltage value in the bottom
window.

Function

Front panel

PC keyboard

Mouse

Enter new value
(Edit mode)

Highlight numeric entry field
and enter new value directly
using numeric keypad.

Highlight numeric entry field
and enter new value directly
using number keys.

Change individual digits
(Edit mode)

Highlight numeric entry field,
position digit cursor with

or E cursor key and enter
new digit directly using
numeric keypad.

Highlight numeric entry field,
position digit cursor with & or
< cursor key and enter new
digit directly using number
keys.

Complete value entry

Complete entry with | ENTER|

key.

Complete entry with ENTER
key.

Complete value entry with
unit selection

Press softkey with desired
unit.

Use F5 to F12 keys to select
desired unit or

Complete entry by pressing
the keys m, k, etc. to set the
value to mV, kHz, etc.

Click softkey button with
desired unit.

Quit value entry without
adopting value

Press key.

Press ESC key.

Click in a different entry field.

Change value
(Direct mode)

Highlight numeric entry field,
switch to Direct mode with

ENTER | key, position digit

cursor with IE| or E| cursor
key and enter new digit
directly using numeric
keypad.

All changes are set directly
in hardware.

Highlight numeric entry field,
switch to Direct mode with
ENTER key, position digit
cursor with ®or 4 cursor key
and enter new digit directly
using number keys. All
changes are set directly in
hardware.

Vary value
(Direct mode)

Highlight numeric entry field,
switch to Direct mode with
rotary-knob click; position
digit cursor with or E
cursor key. Vary numeric
value using rotary knob.

All changes are set directly
in hardware.

Highlight numeric entry field,
switch to Direct mode with
ENTER key; position digit
cursor with =or 4 cursor
key. Vary numeric value
using 4 or ¥ cursor key.

All changes are set directly in
hardware.

Change unit

Highlight numeric entry field,
select unit using appropriate
softkey.

Physical value is converted
to new numeric value with
newly selected unit.

Highlight numeric entry field,
select unit using F5 to F12
keys.

Physical value is converted
to new numeric value with
newly selected unit.

Highlight numeric entry field,
click appropriate softkey
button to select unit.
Physical value is converted
to new numeric value with
newly selected unit.
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Alphanumeric Entries — Text Entry Fields

Label Auto [ IFunl:ticun Chi ‘

Eqjual File ES_E}{.&.M."-.-"EQ ||

1146.2078.62

When the focus is moved to a text entry field, the system
enters Edit mode, which is indicated by a green selection
frame.

If the complete text (e.g. for graph labels) is to be newly
entered, simply begin entering characters using the keypad
on the front panel; the old text is deleted automatically
when the first key is pressed. The keypad on the front
panel of the R&S UPV is automatically switched to the
mode for entering alphanumeric characters. Text is
entered in the same way as on mobile phones: The
characters assigned to a key are called up in sequence by
repeatedly pressing the key (see also the section
"Overview of Keys", page 3.104). A different key can be
pressed immediately to enter the next character; a brief
pause must, however, be made when entering characters
assigned to the same key. The space character is

assigned to the key, special characters are entered

using the decimal-point key and the key is used to
toggle between upper and lower-case characters.

The character to the left of the cursor can be deleted at
any time during entry using the key.

If an external PC keyboard is used, characters can be
entered in the usual way.

If certain characters only are to be changed, position the

cursor accordingly using the [©) or (5 cursor key and
enter the new characters (if the position of the cursor is
changed before the first character is entered, the old text
will not be deleted). The default setting is insert mode. It is
only possible to change between insert and overwrite
mode if an external PC keyboard is used.

The text entry field is closed with:
ENTER The newly entered text is adopted.
ESC The old text is retained.

A text entry field also appears whenever files saved on the
R&S UPV are to be called up (e.g. to load saved scans in a
diagram) or special functions are to be adopted from files,
and so on. Here, the file name can be typed or the eee
button can be actuated to call up the file directory where
the desired file can then be selected (details are given in
the section "File Management” on page 3.97).
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Function

Front panel

PC keyboard

Mouse

Enter new text

Highlight text entry field and
enter new text directly using
front panel keypad.

Highlight text entry field and
enter new text directly using
keyboard.

Change individual characters

Highlight text entry field,
position cursor with E| or E|
cursor key and enter new
character directly using front
panel keypad.

Highlight text entry field,
position cursor with or ¢
cursor keys and enter new
character directly using
keyboard.

Complete character entry

Complete entry with | ENTER

key.

Complete entry with ENTER
key.

Quit text entry without
adopting entered characters

Press key.

Press ESC key.

Click in a different entry field.

Display Fields
Fesclution IS.ESEISE Hz ||
Output Type & Unbal & Bal
Impedance I 10167 j
output Type i+ Unkal . Bal
Impedance I a0 j
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Sometimes it is very useful for operators to receive
additional information about their settings. For example,
the selected FFT parameter directly affects the frequency
resolution in the displayed spectrum. Display fields inside
the panels are used in such cases. These fields are shown
in grey and cannot be accessed. They always contain valid
values and therefore always show settings active in the
background; the fields are updated as soon as a setting in
the associated parameter field is changed.

Depending on the settings selected beforehand, it may in
some cases no longer be possible to operate certain
elements — the entry field then becomes a display field and
is shown in grey as described above.

Example: In the case of the analog generator, various
impedances can be set for balanced output. If the
generator is switched to unbalanced output, the entry field
for impedance becomes a display field and shows the
impedance that is valid in this case.

Display fields are also used when adopting parameters
using track boxes.
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Adopting Parameters — Track Box

TRACE A&

ILeveI Chi - I

M  |Level Chi

 alive  Hold

I\-"alue vl

ID.DDDDD i

Help Functions

Track

TRACEB

ILeveI Ch2 vI

V¥ |Levelchz
& alve  Hold

IVaIue vl

ID.DDDDD W

In many cases, settings are to apply e.g. to both
measurement channels or to both traces. Here the
R&S UPV provides multi-column panels which allow
settings to be transferred from the left-hand to the right-
hand column without the parameter having to be entered a
second time.

The track boxes, which are displayed in a separate
column, are used for this purpose. Track boxes always
apply to an entire function group (information on function
groups can be found in the section "Panel Structure" on
page 3.20).If the track box has a checkmark, all of the
settings within the function group are applicable to both
columns. All fields with transferred settings in the right-
hand column are shown as display fields. They appear
grey and cannot be accessed while the track function is
active. If a setting is changed in the associated setting field
in the left-hand column, this change is also shown in the
display field in the right-hand column.

Information on the possible entries is given at the bottom of the screen above the softkey bar. The units
offered in the softkey bar and the limits specified in the "Valid Range" field always refer to the
highlighted parameter field. The valid value range is given in the unit currently selected.

Entries outside the specified value range are not accepted; an audible warning is issued and the entry
is changed to its permissible minimum or maximum value.

Note:

The specified ranges for value entries always take the current status of the instrument into
consideration. They are therefore not constant and depend on the presets already configured for other

parameters.

Below is an example for entry of the generator output voltage; additional units can be displayed by

actuating the P button:

i

alid Range is -240dBY to 20dBY
'
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Completing Settings

When numeric values are entered, the R&S UPV makes a distinction between Edit mode (indicated by
a green selection frame) and Direct mode (indicated by a magenta selection frame). See also the
section "Numeric Entries — Numeric Entry Fields" from page 3.37 onwards.
¢ Numeric entries in Edit mode are not adopted and set in the hardware until the ENTER function
is actuated ([ENTER] key or rotary-knob click) or a unit is selected using the softkey bar.
e In Direct mode, numeric values entered or changed using the rotary knob are immediately
passed on to the hardware and executed.

With tick boxes, functions are activated and deactivated by the hardware as soon as the status of the
tick box is toggled with the ENTER function. In the case of operation using the mouse, functions are
activated/deactivated as soon as the tick box is clicked.

With radio buttons, settings are executed by the hardware as soon as the radio button is toggled with
the ENTER function. In the case of operation using the mouse, functions are toggled as soon as the
corresponding radio button is clicked.

A parameter from a selection field is also executed by actuating the ENTER function. In this case, a
simple mouse-click will select and activate the desired parameter.

Most settings are made without any noticeable adjustment or calculation times. If a brief calculation time
is necessary (e.g. to calculate a multi-tone signal adapted to the FFT analysis), the calculation is

performed in the background while the current measurements are continued.

Function

Front panel

PC keyboard

Mouse

Complete numeric value
entry (Edit mode)

Complete entry with | ENTER

key or

press softkey with desired
unit.

Complete entry with ENTER
key or

use F5 to F12 keys to select
desired unit or

Complete entry by pressing
the keys m, k, etc. to set the
value to mV, kHz, etc.

Click softkey button with
desired unit.

Adopt changed numeric
values in hardware
immediately

(Direct mode)

Highlight numeric entry field,
switch to Direct mode with
key, position digit
cursor with E| or | 4| cursor
key and enter new digit
directly using numeric
keypad.

Highlight numeric entry field,
switch to Direct mode with
ENTER key, position digit
cursor with ®or 4 cursor key
and enter new digit directly
using number keys.

Change numeric values with
immediate adoption by
hardware

(Direct mode)

Highlight numeric entry field,
switch to Direct mode with
rotary-knob click; position
digit cursor with [ ] or [«
cursor key. Vary numeric
value using rotary knob.

Highlight numeric entry field,
switch to Direct mode with
ENTER key; position digit
cursor with =or ¢ cursor
key. Vary numeric value
using 4 or ¥ cursor key.

Activate/deactivate function

Highlight desired element
using rotary knob or cursor
keys,

activate/deactivate function
with rotary-knob click or

key.

Highlight desired element
using cursor keys,
activate/deactivate function
with Enter key.

Click tick box.
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Function Front panel PC keyboard Mouse
Toggle function Highlight desired element Highlight desired element Click desired radio button.
using rotary knob or cursor using cursor keys,
keys, toggle function with Enter
toggle function with rotary- key.
knob click or key.
Select parameter from list Highlight selection using Highlight selection using Click parameter.
rotary knob or up/down up/down cursor keys and
cursor keys and confirm with | press Enter key.
rotary-knob click or
key.

Entries During Measurement / Data Output

Entries can be made at any time.

Single measurements, spectral displays:

If the entry affects parameters of the current measurement, the current measurement or output is
terminated as soon as the entry is confirmed (the newly selected parameters are set and the
measurement or output is restarted).

Sweep activated:

Since changes to parameters during a sweep can influence the measurement and thus have a negative
effect on the reliability of the results displayed in the screen graphic, the current sweep is stopped and
then after restarted such changes are made.

Entries which do not affect the measurement process:

Entries which do not affect the current measurement process (e.g. changing a unit) are adopted
immediately without the current measurement being interrupted.
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Measurement Displays

The Audio Analyzer R&S UPV offers various types of measurement windows for displaying the results
of the numerous measurement functions. The measurement results can be displayed as digital numeric
values, in analog bargraphs, in result graphics or in data lists. The user can open any number of
measurement windows on the screen. The size of the panels can be changed within wide limits,
whereby the font size, scaling and so on are adapted automatically (see also the section "Moving and
Resizing Panels and Graphical Windows" on page 3.15).

Measurement Functions and Displaying Measurement Results

e What (which measurement function) is measured and how (which measurement method)
measurement is performed, is preset in the Analyzer Function panel.

e The panels for configuring the measurement value display are used to determine how the
measurement results are presented (i.e. which unit, how many digits, etc). A series of panels for the
different measurement windows are provided for this purpose.

e The results are finally displayed in the various measurement windows.
The basic settings in these configuration panels and measurement windows are described in the

following sections. A detailed description of the individual parameter fields can be found in Chapter 4
"Graphical Display".

wavetorn conty___BIEIES o
Function [rms v] = Spating FUn " Log =]
SN Sequence [ Top 50,0000 mv
Meas Time Ao - Bottom {50 0000 mv
Notch(Gen) o1t = Main Gril IAu‘a Meddum vi
Fier |-j||! vl Sub Grid m
Filt Off -
e | _‘ j | Limit Ugper T Waveform 1 [=] E3
Filer (i ] -
| - Limit Lowwear - | 50m
Fret Sefting ot - |_ 1
Bargrapt r Show I 3 . e = 3 =
Post FFT r show| - [+ =] z d
v ]~ e :
1 Scaling " Manu 5 Auto B
Irpat Mondor IPrmh hd
4 mft 000060 t
FreqfPhase Frequency -] | e G m 50m
Meas Time (= Fast ( Prec bonid !ﬁ T u' 1
Freq Setting I»‘.n: vl |
PR e " FResohition !E\tilgﬂﬂ 001a8 v] =
iavetorm I - - )
| o i
What is measured Display type for Display of measurement
and measurement results results
how measurement is
performed

Fig.: 3-2 Measurements and display of results with Audio Analyzer R&S UPV
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Numeric Display Field

The numeric display field provides a clear overview of the numeric values from various analyzer
functions and displays a maximum of 8 numeric value results from the Analyzer Function panel. The
individual columns are permanently assigned, from left to right:

Column 1:  Measurement results from the function which is set in the Function field of the
Analyzer Function panel.

Column 2: Measurement results for the set Level Monitor function.

Column 3:  Measurement results for the Input Peak function.

Column 4:  Display of either the frequency measurement result or, if Freq & Phase or

Freq & GrpDel is set, display of the frequency measurement result in the first row and
display of the phase or group delay measurement in the second row.

Mumeric Display -] E

Imgt Pesk

Freguency

Zh2

Each column is labeled with the name of the displayed measurement function, whereby additional,
more specific function-related information may also be shown. Example: With difference frequency
distortion measurement, the type of measurement and the associated measurement standard, e.g.
DFD d2 (IEC 268), is also displayed.

The results from the two measurement channels are shown in both rows (exception: frequency/phase
or frequency/group delay measurement).

If not all of the columns are required because one or more of the associated measurement functions is
deactivated, the column in question is hidden.

The numeric display field is opened via the menu bar; it is called up using the Displays button.

highlight Displays button
using rotary knob or cursor
keys, open pulldown menu
with key or rotary-
knob click, and highlight and
select numeric display field.

Function Front panel PC keyboard Mouse
Open numeric display field Press | MENU | key and Press key combination Open menu bar by moving to

CTRL + M, then highlight
Displays button using TAB
or SHIFT + TAB keys, open
pulldown menu using Enter
key, highlight numeric
display field using cursor
keys and select using Enter
key.

left edge of screen, actuate
Displays button and click
numeric display field.
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Measurement result display in numeric display field

The display of measurement results in the numeric display field is configured in the following panels:

Funct Config

Lev Mon Config
Input Config

Freq / Phase Config

The following examples of measurement value displays demonstrate the various display options. A
number of basic settings made in these configuration panels are described in the following section. A
detailed description of the display options can be found in Chapter 4 "Graphical Display".

495.40 mV

M
M

1146.2078.62

If the measurement value is within the preset limits or no limits were
specified, the measurement value is displayed in green on a black
background.

A measurement value in a linear unit is displayed with 3 to 7 digits; a
measurement value in logarithmic units can be displayed with a
resolution of 0.1 dB to 0.00001 dB.

If the measurement value overranges or underranges preset limits, the
measurement value is displayed in red on a black background.

As soon as the measurement value is within the limits again, it is
displayed in green.

If one of the two measurement channels is deactivated, OFF appears in
the associated measurement display.

If no measurement result is available (e.g. there is no frequency result
during a DC measurement), --- is displayed.
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Combi Display

It is often the case that the numeric value of a measurement result does not contain adequate
information. Additional features such as analog bargraphs, limit monitoring or the storage of maximum
and minimum values are frequently required.

The combi display is used for this purpose. Additional information can be displayed for every
measurement shown in the numeric display field.

The free selection and free scalability mean that especially important or critical results can be monitored
and tracked even when viewing the R&S UPV screen from a relatively long distance.

Funct Chil M =] k4
Measured minimum and

0.1980 m Min Max 690.23 m maximum values

495 = 30 m V Measurement display

E——ummmu n\/

0 1000 Bargraph

300.00 m Limit 800.00 m

Limit settings

Opening combi displays
The easiest way to open combi displays is to highlight the
respective measurement display in the numeric display

Mumeric Display
field (blue selection frame) and to trigger an ENTER

Rh=
function ([ENTER] key or rotary-knob click).
A2
493 mV

Zh
it 992 mV

Alternatively, the combi displays can also be opened using

the associated configuration panel (see the following
section). The associated combi display is activated using
the Show button in the Display line.

Channel 1

Dizplay MI
Another way is to open the combi display

|Fi|e Edit Screens Instruments DispConfig BiEREYE! Macros ILrtiIities Wincowy s Via_ the me_nu bar; they are called up
Mumeric Display (closed) |_ using the Dlsplay button.

Funct Ch1 [(closed)
Funct Ch2 [closed)
Lew Mon Chi (closed)
Lew Mon Ch2 (closed)
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Function

Front panel

PC keyboard

Mouse

Activate combi display via
numeric display field

Highlight desired
measurement display in
numeric display field and
open combi display with
key or rotary-knob

click.

Highlight desired
measurement display in
numeric display field and
open combi display with
Enter key.

Double-click desired
measurement display in
numeric display field.

Activate combi display via
Config panel

Highlight DISPLAY button
in associated Config panel
and open combi display with

ENTER | key or rotary-knob

click.

Highlight DISPLAY button
in associated Config panel
and open combi display with
Enter key.

Click DISPLAY button in
associated Config panel.

Settings for measurement result display in combined fields

Since a combi display is available for each measurement display of the numeric display field, up to eight
of these displays can be opened. The settings for the combi displays (and for the numeric display field
itself) are made in four configuration panels, whereby the two measurement channels are displayed in
one panel. This results in the following four panels for configuring the measurement results in the combi

displays:
e Funct Config
e Lev Mon Config
¢ Input Config
[ ]

Freq / Phase Config

The associated panels for configuring the combi displays are opened via the menu bar; they are called
up using the Disp Config button.

combined field or numeric
display field

highlight Disp Config
button using rotary knob or
cursor keys, open pulldown
menu with key or
rotary-knob click, and
highlight and select desired
panel.

CTRL + M, then highlight
Disp Config button using
TAB or SHIFT + TAB keys,
open pulldown menu using
Enter key, highlight desired
panel using cursor keys and
select using Enter key.

Function Front panel PC keyboard Mouse
Open panel for configuring Press | MENU | key and Press key combination Open menu bar by moving to

left edge of screen, actuate
Disp Config button and click
desired panel.
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Some of the basic settings in these panels are described here using the Lev Mon Config panel as an
example. Since the combi display is an extension of the numeric display field, the settings also
influence the numeric display field.

A detailed description of the display options can be found in Chapter 4 "Instrument Functions" in the
section "Graphical Display".

Level Mon Config ! E

Channel 1 Channel 2

Dizplay Shﬂl Shﬂl
Linit W =] |
Unit Auto 3 |v i |v
Engineering Auto j Auto j
Resoltion  |Scig (000168 w||[sdiasooode =]
Reference  |Walue | [1.000000 W
tuto Seale_Evec | _Exec |
Spacing f* Lin " Log f* Lin ™ Log
Left 100.0000 nv | |100.0000 A
Right 10.00000 Y 10.00000 W
Main Grid off =] |]or ]
Litnit Lowwer |_ r
Litnit Upaper r r
Showe Min Max v 2

Note:

Some of the settings described below are only visible if the combi display is of adequate size on the
screen. For example, scaling and gridlines are hidden automatically and stepwise if the display is
reduced in size.
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IImit

Engineering

Auto

=]

Reference

Walle

Auto Scale
Spacing
Left

Right

Exec |

& Lin  Log

10.00000

i

m

W

Unit of measurement result

This parameter field is used to set the unit for the
measurement result display. The units available in the
parameter list depend in the type of measurement.

An overview of all units used with the Audio Analyzer
R&S UPV and their conversion formulae can be found at
the end of this chapter (section "Units” from page 3.97
onwards).

Details concerning the numeric value display can be
specified here for all linear units.

For example, it is possible to select whether voltage is to
be given in V, mV, pV, and so on. If "Auto" is set, these
unit prefixes are automatically adapted to the
measurement value.

Reference values

The reference value for relative measurement values can
be set here.

This can be a fixed preset value; however, values
measured at a different location or values based on the
generator settings and so on can also be adopted
automatically as reference values.

Bargraph scaling

If the Autoscale button is actuated, the extreme values
that have so far occurred are used for scaling the left-hand
and right-hand scale end value. The scaling can, however,
also be set manually.

The axis can be displayed with linear or logarithmic
subdivisions.

If manual scaling was selected, the start and end value of
the bargraph must be entered in the two fields.

1 100

1146.2078.62

If the selected scaling does not encompass all
measurement values, a red arrow indicates the end of the
scale at which the measurement value is beyond the range
of the bargraph.
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hlain il AvLto Medium

Sub Grid ]

Gridlines

The settings Main Grid and Sub Grid are used to
subdivide the bargraph.

Main gridlines which are labeled with the associated
numeric values can be added with different intervals.

Subgridlines are used for further subdivisions; these lines
are not labeled.

i 25 &0 75 100
Limits
o T A lower and/or upper limit can be defined for each
Limit Lovaer measurement result.
2.34000 i If the limit is activated, each measurement value is
compared with the limit.
Limit Llpper r

t
[=]
%

Funct Ch1

497.97 mV

1000
Lirnit

H

700.00 m

Funct Chi

1000
Lirmit

5 =
L= <

1|

[=]

x

Il:l

700.00 m
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The set limits are shown in the bottom part of the combi
display and appear as a red limit marking on the bargraph.

As soon as one of the limits is exceeded, the measurement
display and measurement bar changes from green to red.
If the measurement value is within the limits, the
measurement display and measurement bar are displayed
in green.

In order to monitor limit violations over a long period of
time without having to watch the measurement displays
continuously, the lower and/or upper limit is displayed
permanently in red as soon as it is exceeded. Pressing the
key again or entering a new limit resets the limit to
green.

The measurement display in the numeric display field
always behaves in the same way as the measurement
display in the combined field; current limit violations can
therefore also be monitored in the numeric display field.

3.48 E-7



R&S UPV

Contents - Manual Operation

Showy Min s F

0.1980 m PEITEECF-rel 690.23 m
495.30 mV
=l

a 1000

Fezoltion S dig. F0.001 48 j ‘

Extreme values

If this tick box is activated, the lowest and highest
measurement value is displayed.

Display of the Min/Max values can be set separately for
each measurement display and for the two measurement
channels.

The minimum and maximum values which have been
measured are shown in the top part of the combi display;
an additional blue bar which records the span between the
extreme values is also displayed.

The Min/Max values can thus also be recorded over a long
period of time without the measurement displays having to
be monitored continuously.

Pressing the key again resets the Min/Max values.

Number of displayed digits

The Resolution field is used to set the number of digits
used when displaying the measurement values, Min/Max
values and limits.

Values in linear units can be displayed with 3 to 7 digits;
values in logarithmic units can be displayed with a
resolution of 0.1 dB to 0.00001 dB.

65.38600 V ‘ 36.30970 dBV
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Graphical Windows

The most informative method of displaying measurement results is usually a two-dimensional graph.
Measurement values as a function of frequency, measurements over a time axis and so on are just a
few examples of the many possible applications. The Audio Analyzer R&S UPV makes a distinction

between the graphical windows (shown in the following sections) which can be set and modified using
the associated configuration panels.

All graphical displays can be evaluated using horizontal and vertical cursors; markers are used to
identify important measurement points. A broad range of softkey control functions can be used to scale
graphs, to display sections of graphs, and to perform many other tasks.

Sweep graph

Sweep Graphl

Funct Ch1 ! dBr
Funct Ch2 I dBr

seanl 0 = of1 Frequency f Hz

Here, the measurement values of a measurement sequence (sweep) can be displayed as a line
diagram in a co-ordinate system. One or two traces (TRACE A and TRACE B) can be recorded along
an X-axis. Each trace can consist of a large number of scans. The traces can be saved and saved
traces, reference curves and/or limit curves can be imported into the graph.

Up to four sweep graphs can be displayed at the same time and can all be configured differently. As a

result, it is possible to display different measurement functions or display the same measurement
function in a different way.
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FFT graph
FFT Graph1l
i 118.33
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The frequency spectrum of the FFT measurement function and of the Post FFT which follows a
different measurement function is displayed in these panels. One or two traces (TRACE A and
TRACE B) can be recorded along a frequency axis. Each trace can consist of a large number of scans.
The traces can be saved and saved traces, reference curves and/or limit curves can be imported into
the graph.

Up to two FFT graphs can be displayed at the same time and can both be configured differently.

Waveform
Waveform 1 [=]
= =
— —
- L |
= =
L] L]
o o
= =
] ]
— —
-5
0 500 1m  1.58m 2m  25m 3m  35m 4m 45m  5m

Scan |M:l' of 1 Time fs

The waveform display is a type of oscillogram in which the signal characteristic of the analyzed audio
signal over time is displayed. One or two traces (TRACE A and TRACE B) can be recorded along a
time axis. The traces can be saved and saved traces, reference curves and/or limit curves can be
imported into the graph.

This graph can be displayed once only; it is linked to the Waveform Monitor function in the
Analyzer Function panel.
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Bargraph
Bargraphl
m
=
-
=
(T)
[m]
I
F T
d1 dz2 d3 d4 a5 il dy da da
Sean] 0 =l Frequency / Hz

If one of the functions THD, Mod Dist, DFD or DIM is selected in the Analyzer Function panel, the
function measurement result can be displayed broken down into its frequency components on a
bargraph. The individual distortion products are recorded along a frequency axis. The structure of the
distortion products (2nd, 3rd, 4th, ... harmonic, DFD of 2nd or 3rd order, etc) can be recognized at a
glance. The bargraph can display one or two channels; once again, the results can be saved and saved
results can be imported into the graph.

Two bargraphs are available so that, for example, THD values at two different measurement points can
be displayed or the measurement values of both input channels can be shown on two separate graphs.

PESQ graph

PESO Graph | BEE

PESQ_MOS

Soanl0 o1 Time s

In these graphics windows, you can display the MOS value of the PESQ measurement as well as the
time delay between the reference and measurement signal over a time axis. It is possible to display up
to two PESQ graphs simultaneously, where they can be configured differently.
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Opening graphical windows

. The graphical windows can be opened
i Rohde & Schwarz Audio Analyzer UPY Screen 3 .
via the menu bar; they are called up

|Fi|e Edit Screens Instruments DispConfig [is

& Macros |Uiies #indows ging the Displays button.
Mumeric Display (closed)

Funct Chi (closed)
Funct Ch2 (closed)
Lew Mon Ch1 (closed)
Lew Mon Ch2 (closed)
Input Chl [closed)
Input Ch2 [closed)
Freq Chi (closed)
FregiPhaze (closed)

FFT Graphi (closed)
FFT Graph2 (clozed)

FFT Graphl Config

=how |

Dizplay

Bargraph

Alternatively, the graphical windows can also be opened
using the associated configuration panels (see the
following section). The associated graphical window is
activated using the Show button.

In the Analyzer Function panel, it is also possible to use
the Show button to open some graphical or data
windows. They will then be displayed in the same screen,

Waveform

=
Post FFT [
-
~

Prot Analysis

without opening the associated configuration panels.

menu bar

highlight Displays button
using rotary knob or cursor
keys, open pulldown menu
with key or rotary-
knob click, and highlight and
select desired graphical
window.

Function Front panel PC keyboard Mouse
Open graphical window via | Press | MENU | key and Press key combination Open menu bar by moving to

CTRL + M, then highlight
Displays button using TAB
or SHIFT + TAB keys, open
pulldown menu using Enter
key, highlight desired
graphical window using
cursor keys and select using
Enter key.

left edge of screen, actuate
Displays button and click
desired graphical window.

Open graphical window via
Config panel

Highlight Show button in
associated Config panel and
open graphical window with

ENTER | key or rotary-knob
click.

Highlight Show button in
associated Config panel and
open graphical window with
Enter key.

Click Show button in
associated Config panel.

Open graphical window via
Analyzer Function panel

Highlight SHOW button in
Analyzer Function panel and
open graphical window with

Highlight SHOW button in
Analyzer Function panel and
open graphical window with

Click SHOW button in
Analyzer Function panel.

key or rotary-knob key.
click.
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Settings for measurement result display in the graphical windows

The settings for configuring the graphical displays are made in the following panels:

Sweep Graph1 ... 4 Config
FFT Graph 1 ... 2 Config
Waveform Config
Bargraph1 ... 2 Config

The associated panels for configuring the graphical windows are opened either using the Disp Config

button in the menu bar or using the Settings softkey in the graphical window.

Function

Front panel

PC keyboard

Mouse

Open panel for configuring a
graphical window

Press key and
highlight Disp Config
button using rotary knob or
cursor keys, open pulldown
menu with key or
rotary-knob click, and

highlight and select desired
panel.

Press key combination
CTRL + M, then highlight
Disp Config button using
TAB or SHIFT + TAB keys,
open pulldown menu using
Enter key, highlight desired
panel using cursor keys and
select using Enter key.

Open menu bar by moving to
left edge of screen, actuate
Disp Config button and click
desired panel.

Open panel for configuring a
graphical window via
softkeys in graphical window

Press Settings softkey of

respective graphical window.

Press F12 key for Settings
softkey in respective
graphical window.

Click Settings softkey in
respective graphical window.
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Some of the basic settings in these panels are described here using the FFT Graph1 Config panel as
an example.
A detailed description of the display options can be found in Chapter 4 "Graphical Display".

FFT Graphl Config

Ciigalary Shiow | Datalist  Show | I
Shiawe Min e |
TRACE A Track TRACEB

Y_Sotrce |FFT Lewel Chi ;! |FFT Level Ch2 :_]
Label 2ato W [FFT Level Ch W [FFT Level Chi

¢ Alive ( Hold v Alve () Hold
Feference |"-.-"E|L,IE _"_i [ |"-.-"alue _:I

[Tooo00 9 [Toomn v
Unit Frict Track v £ - [ v W -
Untdte B v 70 T
Erginesring |.-'-‘«ut|:| ;! I.-'lkutcu _:I
futo Scale | Ewec | [Exec | -
“Epacing & Lin (" Log + Lin (" Log
Top [EDDT W W‘ L
Battom Wiv [oooooo v J
hain Grid [Auto Mecium ] |Aut-:. Medium =]
Sub Grid |2 =] [ =]

Note:

Some of the settings described below are only visible if the graphical window is of adequate size on the
screen. For example, scaling and gridlines are hidden automatically and stepwise if the display is
reduced in size.
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Settings for the Y-axis

TRACE & Track TRACE B All the panels used for configuring graphical windows have
three columns.
IFFT Level Ch1 VI IFFT Lewel Chl vl
" |FFT Lewvel Ch v |FFT Leveicnt N all graphical windows, two traces (TRACE A and

TRACE B) can be recorded along an X-axis. Each trace

{* alive  Hald f* Alive " Hold .
can consist of several scans.

e E [ By t to apply to both traces. Th
n many cases, settings are to apply to both traces. The
[1 23400 Y [2307T  track boxes provide multi-column panels which allow
settings to be transferred from the left-hand to the right-

hand column without the parameters having to be entered
a second time.

If the track box has a checkmark, all of the settings within
the function group are applicable to both columns. All fields
with transferred settings are shown in the right-hand
column as grey display fields. These fields cannot be
accessed while the track function is active. If a setting is
changed in the associated parameter field in the left-hand
column, this change is also shown in the display field in the
right-hand column.

Values to be displayed

TRACE & The data which is to be graphically displayed can be

determined for each trace. Usually this data comes from

oS orCe ILE\.-E| CH j the selected measurement functions; however, saved data
(reference data) can also be displayed.

With Label Auto, the Y-axis of the graph can be labeled
with the data name selected under Source (see example
below), or users can define their own label.

Label ALto v Level Chi

& Alive  Hold

The Hold radio button is used to "freeze" the graphical
display.

j Additional scans can be added to a graph ("Append"), or
existing scans in a graph can be replaced by new ones
("Replace").

Furthermore, it is also possible to load previously
measured and saved scans and append them to the

Import from I".m%_.-'trace.trc: || current measurement or replace individual scans with
saved ones.
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Feference

Yalle

1.23400

=

W

Engineering Ao j ‘
Unit Auto v |v |
Auto Scale m

Spacing & Lin ) Loo

Top I 10.00000 k[ A
Bottom F1 F0.000 Lk [ K

1146.2078.62

Reference values

The reference value for relative measurement values can
be set here.

This can be a fixed preset value; however, values
measured at a different location or entire scans from files,
from the other measurement channel and so on can also
be used automatically as reference values / reference
curves.

Units of measurement values

This parameter field is used to set the unit for the trace.
The units available in the parameter list depend in the type
of measurement.

Alternatively, if the tick box is selected, the unit used in the
analyzer will be used.

An overview of all units used with the Audio Analyzer
R&S UPV and their conversion formulae can be found at
the end of this chapter (section "Units” from page 3.97
onwards).

Details concerning the numeric value display can be
specified here for all linear units.

For example, it is possible to select whether voltage is to
be given in V, mV, pV, and so on. If "Auto" is set, these
unit prefixes are automatically adapted to the
measurement value.

The used unit will appear on the Y-axis of the graph (see
example below). Sometimes it is better to use a label
defined by the user; this label can be entered in the
parameter field.

Y-axis scaling

If the button for automatic scaling is selected, the Audio
Analyzer R&S UPV uses the minimum and maximum
values of the available measurement cycle to automatically
determine a suitable value range for the graph to be
displayed. This scaling is determined once and retained
until the autoscale function is triggered again.

If manual scaling is required, the upper and lower end
value of the Y-axis must be entered in the two fields.

If a linear unit has been selected for the Y-axis, this axis
can be displayed with linear or logarithmic subdivisions.
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-a0

-100

Level Ch1/dBV

200

Scanl 0 j' af 1
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Main Grid Auto Medium ¥ |

Sub Grid 5 R

Lim upper v

Source I‘v’alue j
I:ES.EIEIIIIIII o8

Lim lowner u

1k
Frequency [ Hz Lim A f<—— Limit display

Gridlines

The settings Main Grid and Sub Grid are used to
subdivide the graph with horizontal gridlines.

Main gridlines which are labeled on the Y-axis with the
associated numeric values can be added with different
intervals.

Subgridlines are used for further subdivisions; these lines
are not labeled.

Limits
Lower and/or upper limits can be defined for each trace;
these limits can be different or the same for the two traces.

The limits can be fixed preset values; however, values
measured at a different location or entire scans from files,
from the other measurement channel and so on can also
be used automatically as limits / limit curves.

If the limits are activated, each measurement value is
compared with the limits.

Limit overranging
(additionally
highlighted here with
circles)

Limit line

Max value curve

Measurement value
curve

Min value curve
1.1k 1.2k

Limit curves appear as a red line on the graph.

Each measurement value which violates a limit is
highlighted by a red dot on the curve.

In addition, a red arrow pointing up/down in the bottom
right-hand corner of the graph provides a permanent
indication of limit overranging/underranging.

Limit monitoring is reset each time the key is
pressed.

Limit monitoring can also be reset using a softkey; see the
section "Restart Min/Max, Lim Viol function” on page 3.71.
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Showy Min s F

Settings for the X-axis

| MDAz

| It

Unit Auto

Engineering

Lakel Auto

Ref Walue

1146.2078.62

IFrequencv j

IHI j

P

ALto -]

v IFrequencv

I 1000.00 Hz

Extreme values

If this tick box is activated, the lowest and highest
measurement value is displayed.

Two additional grey lines which represent the measured
extreme values (see the example above) then appear in
the graph.

Extreme value recording is reset each time the key
is pressed.

Extreme value recording can also be reset using a softkey;
see the section "Restart Min/Max, Lim Viol function" on
page 3.71.

The quantity displayed on the X-axis is normally
determined by the type of measurement; it can be seen in
the display field shown opposite.

Units for the X-axis

The units available in the parameter list depend in the type
of measurement.

An overview of all units used with the Audio Analyzer
R&S UPV and their conversion formulae can be found at
the end of this chapter (section "Units" from page 3.97
onwards).

Usually it is the used unit that is displayed on the X-axis of
the graph.

Sometimes it is better to use a label defined by the user;
this label can be entered in the parameter field.

Details concerning the numeric value display can be
specified here for all linear units.

For example, it is possible to select whether frequency is to
be given in Hz, mHz, kHz, and so on. If "Auto" is set, these
unit prefixes are automatically adapted to the
measurement value.

With Label Auto, the X-axis of the graph can be labeled
with the data name selected under X-Axis, or users can
define their own label in the entry field.

Reference values

A reference value can be set here for labels of X-values
with relative units.
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Scaling & Manu © Asuto
Spacing & Lin O Log
Lett 800,000 Hz
Right 1.20000 kHz
Wain Grid Auto Medium =]
Sul Grid 2 Rd

X- and Y-value display

Resoltion  |3dig./01dE =]

X-axis scaling

If automatic scaling is selected, the Audio Analyzer
R&S UPV uses the minimum and maximum values defined
for the measurement, e.g. by the start/stop values of a
sweep, by the measurement bandwidth of an FFT analysis,
and so on.

If manual scaling has been selected, the upper and lower
end value of the X-axis must be entered in the two fields.

If a linear unit has been selected for the X-axis, this axis
can be displayed with linear or logarithmic subdivisions.

Gridlines

The settings Main Grid and Sub Grid are used to
subdivide the graph with vertical gridlines.

Main gridlines which are labeled on the X-axis with the
associated numeric values can be added with different
intervals.

Subgridlines are used for further subdivisions; these lines
are not labeled.

The Resolution field is used set how many digits the
values on the X and Y-axis and at the cursor are to have.
Values in linear units can be displayed with 3 to 7 digits;
values in logarithmic units can be displayed with a
resolution of 0.1 dB to 0.00001 dB.

Loading and saving traces / scans

Append

Impoart from I'l.m':;'tran:e.trn: ||

1146.2078.62

Store Traces
Store Trace az ITran::e Li=t j
Store Trace to I':Z".UF'V"EI:IFIﬁg"JJSE:r".I‘TI':."tFECE.tr'I: -
The current trace together with all scans can be saved in
these parameter fields by calling up the file directory using
the eee putton (for details see the section "File
Management"” on page 3.97).
TRACE A, Here, saved traces together with all of their scans can be
loaded and displayed in the current graph by calling up the
¥-Source IF"E Trace A _I file directory using the eee button (details are given in the
I SWWEEP . TRC] | section "File Management" on page 3.917).
Rlew Scan I-ﬂ'-F:'F'E-'nd j On a graph, it is possible to replace individual scans with
saved scans; it is also possible to add (append) additional

saved scans. Once again, this is done by calling up the file
directory using the eee button (details are given in the
section "File Management" on page 3.97).
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Evaluating Graphical Displays with Cursors and Markers

All graphical displays can be evaluated using horizontal and vertical cursors; the X and Y-values shown
in the display fields associated with the cursors are always current values.

Markers are used to identify important measurement points.

The cursors and markers can only be operated using the softkey bar; the softkeys can be operated from
the front panel, using the keys F5 to F12 on the external PC keyboard or by clicking with the mouse.

As an alternative and in a slightly different way to operation via the panels, the softkeys can also be
used to scale the graphs or to zoom sections of the displays.

The basic settings in these functions are described here using examples.
A detailed description of the display options can be found in Chapter 4 "Graphical Display".

Addit. cursor values
Cursor Y-value

Marker
Horizontal cursor
=
fin]
=
- Vertical cursor
=
L]
T Harmonic marker
>
|
rsor X-val
Scanl 0 =] oft Frequency/Hz Curso alue

As soon as the graphical window has the focus, the softkey bar for operating the graphical elements is
shown at the bottom of the screen.

Restart binfiax

Trace Autoscale Cursor Marker Zoom ) L
Litn winlation

Config

The softkeys are arranged in several levels; the lower levels are accessed by actuating the respective
button. Actuating the Back button redisplays the higher level.

The level currently displayed is indicated in the info line above the softkey.

The desired function is executed by actuating the buttons displayed in the lowest level.
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Showing and hiding traces — Trace function

Restart binfiax

Trace | Autoscale | Cursar | Marker | Zoom Lirn Vinlation Config
T

Actuating the Trace button opens another softkey level.
Shows M| ghows [ Back

The two buttons Show A and Show B are used to show and hide the associated trace. These buttons
only affect the curve display; the measurement values are retained in the background even when the
curve is hidden, and can be used as reference values, for example.

Scaling graph — Autoscale function

Restart binfiax

Trace | Autoscale | Cursar | Marker Zoom Lirn Vinlation Config
()
Actuating the Autoscale button opens another softkey level.
A B 48D | ¥ Axis All | | Back

The softkeys available here are used to rescale the selected axes (if required, it is also possible to
rescale the axes for certain traces only). The action triggered with these buttons corresponds to that of
the Autoscale button for the X and Y-axis in the associated configuration panels.

The All button scales both the X and Y-axis simultaneously.
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Operating the cursors

Restart binfiax

Trace | Autoscale | Cursar Marker Zoom Lirn Vinlation Config
<)
Actuating the Cursor button displays the cursor softkeys:
' 5 A to Warker |
Qe Q-Cursor H-Cursar Set & Cursor | Set ¥ Cursar Ay At BloE Back

The Audio Analyzer R&S UPV uses two cursors which are identified by the O and X symbols. These
symbols indicate the measured point in the graph (see the example graph above).

Ol
C-Cursar H-zursar
Set 0 Cursar Setx Cursar

& to Marker
St Atos BioH

1146.2078.62

Only one cursor is active and can be moved in the
graph at any one time. The active cursor is
displayed with a solid line; the inactive cursor is
displayed with a broken line.

The O<->X button is used to activate the O and
X-cursor alternately.

Alternatively, the Enter key or a rotary-knob click
can also be used to toggle between the two
cursors.

The two buttons O-Cursor and X-Cursor
activate the associated cursor and display the next
softkey level.

The two buttons Set O Cursor and Set X Cursor
open the next softkey level where the associated
cursor can be set to certain values, e.g. maximum,
minimum, etc.

This button is used to display a further level. A
large selection of differential values can be
displayed using the softkeys on this level.
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If, for example, the cursor was activated with the O-Cursor button, the following softkeys appear:

aactive M| overta | OVert B O Vert AR o Hor A 0 Hor B B Back
(hext Pixel

Here a softkey with an additional tick box is used.
The softkey indicates that the O-cursor is active

0 Active IFl and that further settings for this cursor are
available under the adjacent softkeys.

Activating/deactivating the tick box shows/hides
the cursor in the graph.

The two buttons O Vert A and O Vert B activate
vertical cursors and place them on TRACE A and

| 1 Wert B TRACE B. Both the cursor and its label fields are

displayed in the color of the associated trace.

O Yert A

Actuating the O Vert A-B button displays a grey
cursor which represents the difference between
o Yert A-B the values for TRACE A and TRACE B.

The two buttons O Hor A and O Hor B activate
horizontal cursors and place them on TRACE A

O Hor A o Haor B and TRACE B. Both the cursor and its label fields
are displayed in the color of the associated trace.

The Movement button opens the next softkey
level where it is possible to set how the cursor is
moved with the rotary knob (see the next section).
The second line of the label shows the currently
set step size in brackets.

Moverment
(M ex Pixel

Moving cursor

Only one cursor is active and can be moved in the graph at any one time. The active cursor is displayed
with a solid line; the inactive cursor is displayed with a broken line.

The O<->X button is used to activate the O and X-cursor alternately. Alternatively, the Enter key or a
rotary-knob click can also be used to toggle between the two cursors.

In the case of operation using the mouse, the desired cursor or one of its display fields can be activated
and moved by simply clicking with the mouse.

A cursor can be moved in a number of different ways:

e The active cursor is linked to the rotary knob and can be moved directly using the rotary knob.

e On the external PC keyboard, the keys [TAB] / [CTRL| + [TAB| move the cursor to the right / left.

¢ In the case of operation using the mouse, the cursor can be clicked and moved by holding down the
mouse key.
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The step size with which a cursor is moved can be set using softkeys. To do so, the softkey of the
desired O or X-cursor must first be selected:

0 Active Overt A 0Vert B 0VertA-B 0 Hor A 0 Hor B BTENEIL Back

(hext Piel

The Movement button opens the next softkey level where various step sizes for moving the cursor are
offered irrespective of the graph currently being used. This is described in greater detail below.

The currently selected step size is indicated in brackets in the second label line of the Movement
button.

Mewt Pixel Mext Bin Mext Peak Mext Harmonic Back

Sweep graph:

If the Next Pixel button is selected, the cursor is
| moved in the graph by one pixel with each

Mext Pixel increment (rotary knob, mouse or key).

If in the graphical display there is not a
measurement value at every pixel (because only a
few measurement points were recorded relative to
the size of the displayed graph), the cursor value is
interpolated linearly at the pixels between the
measurement values.

If in the graph the number of recorded
measurement points is greater than the number of
pixels available for display, the largest
measurement value in each case is displayed at
the corresponding pixel with X and Y-value.

If the Next Step button is selected, the cursor is
moved to the next measurement value with each

MHext Step increment (rotary knob, mouse or key).

The cursor is therefore moved in smaller or larger
steps depending on the number of measurement
points.

If the graph is displayed relatively small or the
number of recorded measurement values
displayed is greater than the number of pixels
available in the graphical field, the cursor
sometimes does not appear to move (it remains on
the same pixel). However, the associated display
fields always show the currently selected
measurement point with X and Y-value.

If the Next Peak button is selected, the cursor is
moved to the next measured peak with each
Mext Peak increment (rotary knob, mouse or key).
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FFT graph:

Mext Pixel

ext Bin

| Mext Peak |

| Mext Harmanie |
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If the Next Pixel button is selected, the cursor is
moved in the graph by one pixel with each
increment (rotary knob, mouse or key).

With FFT analyses, the number of recorded
measurement points (bins) is usually much greater
than the number of pixels available for display in
the graph; the cursor then indicates the bin with
the largest measurement value at the pixel in
question and displays this bin with its X and Y-
values.

If the Next Bin button is selected, the cursor is
moved to the next measured bin with each
increment (rotary knob, mouse or key).

Since with FFT analyses the number of recorded
measurement points (bins) is usually much greater
than the number of pixels available for display, the
cursor sometimes does not appear to move (it
remains on the same pixel). However, the
associated display fields always show the currently
selected measurement point with X and Y-value.

If the Next Peak button is selected, the cursor is
moved to the next measured peak with each
increment (rotary knob, mouse or key).

If the Next Harmonic button is selected, the
cursor is moved to the next marked harmonic with
each increment (rotary knob, mouse or [TAB] key).

This button is also available if the harmonic marker
is not active (see the next section "Operating the
markers"). In this case, the button activates the
harmonic marker.
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Waveform:

Mext Pixel

MHext Sample

1146.2078.62

If the Next Pixel button is selected, the cursor is
moved in the graph by one pixel with each
increment (rotary knob, mouse or key).

If in the graphical display there is not a
measurement value at every pixel (because only a
few measurement points were recorded relative to
the size of the displayed graph), the cursor value is
interpolated linearly at the pixels between the
measurement values.

If in the graph the number of recorded
measurement points is greater than the number of
pixels available for display, the largest
measurement value in each case is displayed at
the corresponding pixel with X and Y-value.

If the Next Sample button is selected, the cursor
is moved to the next measurement value with each
increment (rotary knob, mouse or key).

If the graph is displayed relatively small or the
number of recorded measurement values
(samples) displayed is greater than the number of
pixels available in the graphical field, the cursor
sometimes does not appear to move (it remains on
the same pixel). However, the associated display
fields always show the currently selected
measurement point with X and Y-value.
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Bargraph:

Mext Walue

Only the Next Value setting is available here; the
cursor moves to the next measured distortion point
(harmonic or intermodulation product) with each
increment (rotary knob, mouse or key).

This button does not open a further softkey level;
actuating the Movement softkey displays the step
size without further settings being made.

All of the step-size settings for cursor movement described here only affect the currently selected cursor
and are only applicable in the selected graphical window. This means that when a different cursor is
activated or a different graphical window is selected, the cursor is moved using the settings applicable

there.

The selected step size applies equally to vertical and horizontal cursors.

Function

Front panel

PC keyboard

Mouse

Move cursor

Activate desired cursor via
softkeys and move using
rotary knob.

Activate desired cursor via
softkeys and move using
keys TAB and CTRL + TAB.

Click desired cursor or
associated display field and
move cursor with mouse key
held down.

Select active cursor via
softkey

Actuate O<->X softkey;
this softkey toggles between
O and X-cursor.

Press F5 function key for
O<->X softkey; this softkey
toggles between O and X-
cursor.

Click desired cursor or one of
its display fields.

Select active cursor via Enter
function

If desired graph has focus,
key or rotary-knob
click toggles between both
cursors.

If desired graph has focus,
Enter key toggles between
both cursors.

Click desired cursor or one of
its display fields.

Cursor in traces with several scans

Scanl-'l j" of 2

If a trace consists of several scans, the cursors only move along one
scan and indicate the X and Y-values of this scan. The scan number
displayed in the bottom left-hand corner of the graph in the respective
display field indicates which scan is being analyzed.

In order to analyze individual scans with cursors, the cursor is switched to the desired scan in the

following way:

e Front panel: with the

SCAM

keys

e External PC keyboard: with the keys [ALT| + [PAGE UP| and [ALT| + [PAGE DOWN|
¢ Mouse: by clicking the "Scan" field shown above
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Operating the markers

Restart binfiax

Trace | Autoscale | Cursar Marker Zoom Lirn Vinlation Config
<)
Actuating the Marker button displays the marker softkeys:
Trace A Trace B Back

The user must then first select the trace on which a marker is to be set. The next softkey level appears
simultaneously:

Trackta [~

Harmunicsr Back
k]

Off | Setto O Curs | Setto X Curs | Settoval |

The two buttons Set to O-Cursor and Setto X-
Cursor set the marker to the value of the currently
| Setto O Cursor | Setto X Cursor | selected cursor.

The Track to Max button is used to set a marker
at the maximum value of the curve. If the
| Trackto | | maximum value changes, the marker is set at the

EY new maximum value.

The Harmonics button marks harmonics of the
- frequency indicated by the marker.

| Harmanics | If no marker has been set, actuating the

Harmonics button sets the marker to the

maximum value of the trace and calculates and

marks the harmonics from this frequency.

The Off button deactivates the marker and
indication of the harmonics.
ioff |
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Zooming the graph

Restart binfiax

Trace | Autoscale | Cursar Marker Zoom Lirn Vinlation Config
<)
Actuating the Zoom button displays the zoom functions.
At Curs In At Curs Out | Betw ' Curs | Betw H Curs | Unzaom Undo Autoscale Back

The Act Curs In button zooms in on the section of
graph on either side of the active X-cursor.

At urs In | At Curs Out | The Act Curs Out button zooms out from the

section of graph on either side of the active X-

Cursor.

The Betw V Curs or Betw H Curs button zooms
in on the area between the two X or Y-cursors. The

Betw Y Curs | Betw H Curs | zoomed display is fitted to the size of the set
graph.

The Unzoom button restores the original axis, i.e.
undoes all of the zoom operations performed.
LInzoorm

The Undo button undoes the zoom operation last
performed.
Undo

The Autoscale button displays the next softkey
level. The softkeys available here are used to
Alltozcale rescale the selected axes (if required, it is also
possible to rescale the axes for certain traces
only). The action triggered with this button
corresponds to that of the Autoscale button in the
associated configuration panels, as described in
the section "Scaling graph — Autoscale function" on
page 3.62.
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Restart Min/Max, Lim Viol function

Restart binfiax

Trace | Autoscale | Cursar | Marker Zoom Lirn Vinlation Config
()
Actuating the Restart Min/Max, Lim Violation button displays another softkey level.
it st A MiriMas B Minhzs A&B Lirn Wial A Lirn inl B Lirn Winl A+ Back

If the Show Min Max function was selected in the associated configuration panel, actuating the
appropriate button in the softkey bar reactivates indication of the lowest and highest measurement
value.

If the Lim upper or Lim lower function was selected in the associated configuration panel, actuating
the appropriate button in the softkey bar reactivates limit monitoring.

Config function

Rastart Minihax

Lirm vialafion Canfig

N

Trace | Autoscale Cursor Marker Zoom

The Config softkey allows the user to open or close the configuration panel while operating the
associated graphical window.
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Data Lists

The measurement values can also be displayed in lists instead of or in combination with the graphical

windows.

Measurement values which have violated the preset limits are display in red.
In addition, a red arrow pointing up/down in the bottom right-hand corner of the graph provides a
permanent indication of limit overranging/underranging.
Pressing the key and actuating the Start Min/Max, Lim button (see "Restart Min/Max, Lim Viol
function” on page 3.71) resets the limit monitoring function.

FFT Data List 1

Columns with

W A sz]\‘ v A (dBY) KB (Hz)

measurement values Y B (B

! |ooooo  Jaorrr fooooo  fraZae
G 93750 |10278 93750 |-s00140
g 18750 41151 [18750 |35601
Numbering i |za12s  |1mos  fes1zs |-a0600
of measurement values 2 37500 |o1ess  |37s00 |-32E04
E |46875  |7a1s7  |4E37s  |42708
Measurement value 7 |s6250  |sas3s  |se2s0  |roao
with limit violation 8 [ese2s [29086  |ese2s  |a7.463
3 |7s000  |-31443  [7soo0  [emacz
0 Jaazrs  [31216 [saars o7
M Joszso  [3sa0z [earso 1502
12 10wz [sere1 [1om3s [a212s
15 J1a2s0 [7sa37 [1azs0 [1zse3
W Ji2es |90z [1zes Jsoor
15 Ji1mzs [qooer [1s2s 14040
Cursor —»H6  [i0e3 0858 |14083 13754
W J1z000  [11478 [18000 faEsrr
18 Jisazs [19o0 [1803 [144as
8 Jieers  [127s2 [1esrs [esor
O iz [qzes7 17 asa

it oon =t
Scanl 0 1 of1 fsleﬂmn: Lim A
Display filter /
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Opening data list

; Data lists can be opened using the associated
Diata List Shﬂl configuration panel (see "Data Lists"). The associated
graphical window is activated using the Data List button.
Function Front panel PC keyboard Mouse

Open data list

Highlight Data List button
in associated Config panel
and open graphical window
with key or rotary-
knob click.

Highlight Data List button
in associated Config panel

and open graphical window
with Enter key.

Click Data List button in
associated Config panel.

Data list settings

The settings for configuring the data lists are made in the same panels used to configure the graphical

windows:

Sweep Graph1 ... 4 Config
FFT Monitor Config

FFT Graph 1 ... 2 Config
Waveform Config
Bargraph1 ... 2 Config

The panels for configuring the data lists are opened via the menu bar; they are called up using the

Disp Config button.

data list

highlight Disp Config
button using rotary knob or
cursor keys, open pulldown
menu with key or
rotary-knob click, and
highlight and select desired
panel.

Function Front panel PC keyboard Mouse
Open panel for configuringa | Press|MENU |key and Press key combination Open menu bar by moving to

CTRL + M, then highlight
Disp Config button using
TAB or SHIFT + TAB keys,
open pulldown menu using
Enter key, highlight desired
panel using cursor keys and
select using Enter key.

left edge of screen, actuate
Disp Config button and click
desired panel.

A detailed description of the setting options in these panels can be found in Chapter 4 "Graphical

Display".
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A number of basic settings for the data lists are described here using examples.

The measurement values displayed in the lists are always linked to the values in the result graphics.
This means that all settings in the configuration panels, e.g. unit, engineering, set limits and so on, are
also applied to the measurement values in the lists.

The position of the cursor is also shown in the lists; the highlighted measurement number indicates the
location of the cursor. Similarly, the step size of cursor movement set via the softkey bar (see the
previous section) also affects the movement of the cursor in the data list.

There are three ways of navigating in the lists:

e As soon as a value has been highlighted in the list (blue selection frame), it is possible to use the
rotary knob to move from value to value within the column.
The cursor keys can also be used to move around in the lists.

The keys E] and @ are used to navigate through columns and the keys @ and @ to
navigate through rows.

e If an external PC keyboard is used, the keys [TAB| / [CTRL| + [TAB]| can also be used to move
down/up within the column. Once again, the cursor keys 4 and ¥ are used to navigate through the
columns and the cursor keys ¢ and =& to navigate through the rows.

e If amouse is used, you can either click the desired value or navigate using the scroll bar.

As soon as the data list has the focus, softkeys appear at the bottom of the screen.

Close | Find Cursar Selection Config

The Close button closes the data list.

Zlose |

If the Find Cursor button is actuated, the
displayed section of the data list changes so
Find Cursor | that the value highlighted with the cursor is in
the middle of the list. If both cursors are
activated, this button is used to toggle
between the two cursor values.
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Using the Selection button , it is possible to
filter the list of displayed measurement
values, i.e. to list only selected rows.

If this button is actuated, a further softkey
level appears containing softkeys for selecting
the displayed values:

| Selection |

All | Lirm upper | Lim lower Lirn uppélow Harmaonhics Peaks Back

Depending on the selected softkey,

all

only the values which exceed the upper, lower or both limits
only harmonics or

only peaks

are listed in the data list.

Cursor in lists with several individual scans

m If a trace consists of several scans, only the values of one scan can be

Scanl - of 2 displayed in the list at any one time. The scan number displayed in the
bottom left-hand corner of the data list in the respective display field
indicates which scan is entered in the list.

In order to list individual scans, the desired scan is selected in the following way:

e Front panel: with the keys

e External PC keyboard: with the keys [ALT] + [PAGE UP| and [ALT| + [PAGE DOWN
e Mouse: by clicking the "Scan" field shown above
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Settings in the Menu Bar

I Rohde & Schwarz Audio Analyzer UPY Screen 5 D:/UPY/Setups/Test.set

File Edit Screens Instruments DispiConfig Displavs S_nafquenn:é Utilities Windows  Help

The menu bar of the Audio Analyzer R&S UPV is used in a similar way to other Windows® applications.
The following settings are made in the menu bar:

File button

Preset (Load Default) : e To load default settings (same function as the key on
the front panel, see the section "Loading and Saving Instrument

Load Set
aec et Settings", page 3.94).

Load Example Setup
e To load instrument settings (same function as the key on

the front panel, see the section "Loading and Saving Instrument
Jawe Setup Settings”, page 3.94).

Save Setup As

Exit e Toload instrument settings already prepared by
Rohde & Schwarz for a broad range of typical measurements and
available on the instrument as example applications; these setups
are divided into various application areas (AA, AD, DD, DA)
depending on whether the generator or analyzer is operated with
analog or digital interfaces.

e To save instrument settings under a new name or to overwrite a
setup that already exists (same function as the key on the
front panel, see the section "Loading and Saving Instrument
Settings", page 3.94).

e To exit the R&S UPV measurement program.

Edit button

Cuk e To cut characters, character strings, data, etc and transfer them to
Copy the clipboard.

Paste e To copy characters, character strings, data, etc to the clipboard.

Select Al e To paste characters, character strings, data, etc from the
clipboard.

e To select characters, character strings, data, etc and transfer
them to the clipboard.

Screens button

Screen 1 e To select one of the five display options (screens), see the section
S— "Display and Screens", page 3.12.

acreen 3

acreen 4

Screen 5
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Generator Config (closed)
Genetrakar Function [closed)
analvzer Config (closed)
analvzer Function (closed)
Filker (clased)

Auxiliaries (closed)

Switcher Panel (closed)

Prokacol Generatar (clased)

Funckion Config {closed)

Level Mon Config {closed)
Input Config {closed)

Freq | Phase Config (closed)
Sweep Graphl Config {closed)
Sweep Graphz Corfig (closed)
Sweep Graph3 Config (closed)
Sweep Graph4 Config {closed)
FFT @raphil Config (closed)
FFT Graphz Canfig {closed)
Waveform Config {closed)
PESC iaraphl Config (closed)
PES) Graphz Config (closed)
Bargraphl Config {closed)
Bargraph Config (closed)

1146.2078.62

Instruments button

To select the panels for configuring the generators, analyzers,
filters and supplementary functions.

The desired panel must first be highlighted and is then displayed
in the currently selected screen (see the section "Opening,
Operating, Hiding and Closing Panels", page 3.18).In the list,
open panels are displayed without a suffix, closed panels are
identified by the suffix "closed", and open minimized panels by the
suffix "hidden".

Disp Config button

To select the panel used to configure the measurement display
windows.

The desired panel must first be highlighted and is then displayed
in the currently selected screen (see the section "Opening,
Operating, Hiding and Closing Panels", page 3.18).In the list,
open panels are displayed without a suffix, closed panels are
identified by the suffix "closed", and open minimized panels by the
suffix "hidden".
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Mumeric Display (closed)

Funct Chi RM3 (closed)
Funct Chz RIMS (closed)
Lew Mon Zhl {closed)
Lew Mon Ch2 (closed)
Input Chi {closed)
Input Ch2 {closed)
Frequency Chi {closed)
Frequency Ch2 {closed)

Sweep Graphl (closed)
Sweep GraphZ (closed)
Sweep Graphd (closed)
Sweep Graphd (closed)
FFT Graphl {closed)
FFT Graphz {[closed)

W awveform (closed)
PESZ Graph 1 (closed)
PESZ Graph 2 (closed)
Bargraphi {closed)
Bargraphz {closed)

Dig Analyzer Protocal {closed)

Execute Macro

SCPI Recording

Diagnostic Panel {closed)
Zonfig Panel {closed)
Cuick Launch Config. ..

Install Options. ..

1146.2078.62

Displays button
e To select the measurement display windows.

e The desired measurement window must first be highlighted and is
then displayed in the currently selected screen (see the section
"Opening, Operating, Hiding and Closing Panels", page 3.18).In
the list, open windows are displayed without a suffix, closed
windows are identified by the suffix "closed", and open minimized
windows by the suffix "hidden".

Sequence button

e To select sequences (macros) used to automate previously
programmed measurement procedures to start.

e To record remote-control commands used to simplify the creation
of measurement programs (see Chapter 5, "Remote Control —
Basics").

Utilities button

A series of settings for configuring the Audio Analyzer R&S UPV are
grouped under this button:

e To install software options.

e To set the remote-control interface (see Chapter 5).
e To perform service functions.

e To set the Quick Launch Config function.

e To define whether the menu bar and the tool bar should always be
visible on the screen or only when the mouse pointer is moved to
the left-hand edge (for menu bar) or right-hand edge (for tool bar)
of the screen (see below).

e To define the form of the file selector (see section "File
Management”).
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Windows button
Cascade e To cascade all open panels / measurement windows.
Tile

Generator Config
zenerator Funckion
analvzer Config

Analyzer Function

Conkents

Index

Abouk

Alwvays visible
tenu Bar r
Tool Bar r

| (= r

| Menu Bar v

| Towol Bar r

| Tool Bar ™

e To tile all open panels / windows.

e To display and select all panels / measurement windows which
are open and displayed in the current screen.

Help button

e To call up the help system of the Audio Analyzer R&S UPV (see
the section "Help System", page 3.88).To call up information
about the firmware version installed on the instrument.

Utilities button, "Always visible" setting

The Audio Analyzer R&S UPV allows you to have the menu bar and/or
the tool bar displayed at the top edge or at the right-hand edge of the
screen all the time. This feature is primarily for operation with the
mouse.

Menu bar:

If the Menu Bar box is not activated, the menu bar appears at the top
edge of the screen as soon as you move the mouse pointer to the left-
hand edge of the screen. It disappears again after a function has been
selected.

If the Menu Bar box is activated, the menu bar always remains visible
at the top edge of the screen.

Tool bar:

If the Tool Bar box is not activated, the tool bar appears at the right-
hand edge of the screen as soon as you move the mouse pointer to
this edge. The bar disappears again after a function has been
selected.

If the Tool Bar box is activated, the tool bar always remains visible at
the top edge of the screen.

File Edit “Screens  Instruments DispConfig Displays: Sequence  Ulities Windows Help

M a@ae MEEEE]
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Settings in the Too

Ibar

File Edit Screens Instruments DispConfig Displays Sequence Ukilities Windows Help

»rns@ad

(112131 [4] (51| [s1][s2 [s3] [4] [s5] [m1] [W2] -

As with other Windows® applications, the toolbar on the R&S UPV audio analyzer uses symbols that

perform functions when clicked with

the mouse. These are mainly functions that are also available as

keys on the front panel of the R&S UPV model. The symbols simplify operation with the mouse and can
thus also be used with the R&S UPV66 model.

The following functions are offered:

44

1146.2078.62

Corresponds to the key on the front panel of the R&S UPV
model.

Starts continuous measurements or sweeps.

Resets MIN/MAX values for bargraph displays, averaging for
measurement results, and limit overranging.

Corresponds to the key on the front panel of the
R&S UPV model.

Starts a single measurement or a single sweep.

Corresponds to the key on the front panel of the
R&S UPV model.

Measurement/sweep is stopped or continued (toggle function).

Corresponds to the key on the front panel of the
R&S UPV model.

Depending on the settings under Utilities, printout of the screen
contents on the connected printer is started or the screen contents
are stored in a file.

Corresponds to the key on the front panel of the
R&S UPV model.

Switches all outputs of the measuring instrument off or on again
(toggle function).

Corresponds to the key on the front panel of the R&S UPV
model.

Opens a panel for storing predefined instrument settings.
Corresponds to the key on the front panel of the R&S UPV.

Opens a panel for storing instrument settings.
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51 e

>8

H1 e

M3

Diagnostic Panel (closed)
Config Panel (closed)
Quick Launch Config...
Install Options. ..

1146.2078.62

e Selects the appropriate display window (screen), where the colors
used have the following meaning:

e The currently selected visible display window is indicated in green.

e All screens in which windows are activated are indicated in yellow.

e Blank display windows are indicated in grey.

e Symbols for conveniently loading predefined instrument settings
or for starting macros by means of the mouse.
The required settings are described in the following section.

Utilities button, "Quick Launch Config..." setting

In the toolbar, you can define up to eight icons that either load setups
or execute macros when clicked with the mouse.

You can determine these functions in the Quick Launch Config...
window.
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Ml Configure Quick Launch

menu test execute on LO C.;'.AL kew if checked) commEnd
& EI |Setup 1 .lD:a"UF‘WSetuszDemo setups/START et
I @l |Setup 2 ID:;"UF‘V;’SetupsHDemo setupzMulti Display. zet
| @IISetup 3 IF‘\-";’S etupsz/Demo setupz/Lineanty analog selective st
' |Setup 4 !D:HUP‘WSetuszDemo setupeMugic using filters, sat
Setup 5
r [5s]fees |
v IEI IMacr01 |
I__@"Macro2 I
w | [
| o | Cancel

el b bl

v
)
=5
[

Setup 4

Setup b

b acro 1

oy

cammarnd

If this check box is enabled, the corresponding setup or macro
can be performed by means of the key on the front panel.

In this column, you can define icons however you want. You can
do this by using the symbols (S1 to S8 or M1 to M8), which are
standard on the instrument and can be found in the
C:\UPV\Config\res directory.

However, you can also use any other icon. The only
requirements are that the icon has a size of 20 x 20 pixels and
that it is available as a BMP file on the hard disk of the R&S UPV.

Clicking the _| button with the mouse opens the File Selector,
where you can select the icon file you want.

In these text lines, you can enter comments to describe the
individual setup/macro.

In the command column, you can select the setup/macro that is
to be activated with the symbol. The easiest way to do this is to

click the _| button with the mouse, whereupon the File
Selector is opened, making it possible to select the required file.

O /AP S etups/Demo setupz/START . zet

1146.2078.62

O AUPY S etupzdDemo setupstdult Dizplay. zet
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Settings in the Operating System

The R&S UPV uses the WindowsXP® operating system. Settings at system level are only rarely
required, e.g. installation of a new printer driver.

Connecting a keyboard and mouse makes Windows® easier to use.

Auxiliaries Panel

A number of supplementary functions can be selected in the Auxiliaries panel.

It is divided into the following sections:

e Audio Monitor,
for configuring the audio-monitoring functions

e Anlg Aux Out,
the auxiliary analog output at the rear of the R&S UPV can be configured here

e Trigger In/ Out,
for configuring the trigger inputs and outputs at the rear of the instrument

Audio Monitor Function

AuHiliaries M =] B

Phonesauz
Signal Source
Channel

Yolume

Avdio Monitor
Audio Monitor |_
Speaker enablelv

Phone enshle F

[T permanent

Inpout

Buoth

-3l

s3]

-
—

-
—

1146.2078.62

The audio monitoring output (integrated loudspeaker or
headphone connection) permits audio monitoring of analog
or digital input signals both directly at the input of the
Audio Analyzer R&S UPV and at the various analysis
levels after any filters that may be active. Audio monitoring
of the generator signal is also possible.

If the R&S UPV-U2 option is installed, the signal of the
headphone output is also available at two BNC connectors
on the instrument's rear panel.

The required settings are made in the Auxiliaries panel; the
settings described here are intended as examples.

A detailed description of the options can be found in
Chapter 4 "Instrument Functions".
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These tick boxes are used to operate the audio monitoring

Audio Moritar [ function.
Speaker enable W e Audio Monitor switches the loudspeaker or the
headphones on/off. This function corresponds to the
Phone enakle W loudpeaker ON key on the front panel of the
instrument.
= of e Speaker enable and Phone enable are used to
O =]

G D preselect which of the two components the on/off
function described above applies to.

e If installed, the R&S UPV-U2 option is connected in
parallel to the headphone output; these BNC
connectors are therefore switched on and off just like
the jack.

e If the Phone/Aux box is activated, the headphone
|| output and, if installed, the BNC connectors (R&S
UPV-U2 option) remain permanently activated. The
ON key only affects the loudspearker. This
"permanent" setting is very useful, for example, if you
connect an oscilloscope on which the signal is to be
continuously monitored and the loudspeaker is to

remain selectable at the same time.

Phones&uxs r permanent

The Signal Source field is used to select which signal is to
J be monitored. This can be the measurement signal
switched to the analysis path either in the input level,
monitor level or function level, i.e. with or without filtering.

| Signal source  |Input

Alternatively, the generator signal can also be monitored.

The individual levels of the analyzer are explained in
greater detail in the section "Function blocks and
measurement levels" on page 3.5.

Either the signal of a single channel (Mono) or the stereo

L] Elally j || signal can be applied at the audio monitoring output.

If Both is set, both channels are separately available at the
two headphone outputs; the loudspeaker outputs the signal
from both channels.

If the R&S UPV-U2 option is installed, the same applies to
the two BNC connectors, which are then available.

The volume at the loudspeaker or connected headphones
can be set in two ways:

e By entering or changing the numeric value in the
|"-.-"|:|Iume I:SIII B || associated field of the panel (permitted range: 0 dB to
' ! -120 dB).

e Pressing the volume key on the front of the instrument
opens a window containing a volume control which can
S = be operated directly using the rotary knob, the cursor

D D keys @ and @ or using the mouse. The ENTER

function or pressing the volume key again confirms the
setting and closes the window.
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B speaker volume {-20 dB) ﬂ m
s —— o e e — oo e e oo o oo e ¥

Warning:

The output voltage of the built-in headphones amplifier is influenced by the incoming
signal, by instrument settings such as the selected measurement range and test
function, as well as by the set volume. If the volume is set to maximum, the headphones
amplifier may generate high output voltages with an RMS value of up to 8 V. Depending
on the headphones' sensitivity, this may produce very high sound pressure levels that
may cause hearing damage. To monitor varying input signals, therefore, it is advisable
to reduce the volume and take off the headphones until the signal has settled.

Auxiliary Analog Output

An auxiliary analog output for the following special
Analog Ausx Output applications is provided at the rear of the R&S UPV:
Anlg A Out | D j e Output of a DC signal, e.g. for supplying power to
heari .
DC Value 000000 W earing aids

e Auxiliary output for the analog generator signal via an
integrated amplifier for the direct actuation of small
loudspeakers

ANLG AUX OUT e Output for single-channel audio monitoring

Details are given in Chapter 4 "Instrument Functions”.
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Trigger Input, Trigger Output

Trigger Output
Enable I
Macle Aux Clock Out |
450000 Hz
Trigger Input
Enable I
lode IMeaa Single j
Edae * Rising " Falling

1146.2078.62

A trigger input and trigger output for the following
applications are provided at the rear of the R&S UPV:

e Input for triggering measurements

e Output for a measurement-event-dependent signal
that can be used to trigger external instruments /
circuits

e Alternatively, clock signals can also be output at the
TRIG OUT socket

Details are given in Chapter 4 "Instrument Functions”.
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Rapid Deactivation of the Outputs

= OFF
OUTPUT

e

1146.2078.62

In the event of faults, the outputs of the R&S UPV can be deactivated by
pressing the key. This means the following:

e The levels of all digital outputs are setto 0 V
e The levels of all analog outputs are set to 0V; the outputs remain
terminated (i.e. the impedance is retained)

The deactivated lines can only be reactivated by pressing the OUTPUT OFF
key again.

Specialty Anlg Aux Output:

If DC is selected as signal source in the Anlg Aux Out line in the Auxiliaries
panel, the DC voltage indicated in the line below will be retained even if you
press the key.

This ensures the supply voltage or the operation point is retained when a
device under test (DUT) is connected.

The status of the key is indicated by an LED. lllumination of the LED means
OUTPUT OFF.

In order to protect the analyzer input, the generator output is also
deactivated automatically if the analyzer inputs are overloaded (input voltage
at 300 Q or 600 Q is higher than 25 V), and the OUTPUT OFF LED lights up
as if the OUTPUT OFF key has been pressed. After the analyzer inputs have
been overloaded in this way, measurements can be resumed provided that
the overvoltage has been rectified or the input impedance has been switched
to 200 kQ.

Remote-control command:
OUTPut ON | OFF
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Help System

The R&S UPV has a context-sensitive help system. The help system provides a help page for every
parameter and can be called up at any time while the instrument is being operated.

The help system has a navigation bar, i.e. starting from the context-sensitive page it is possible to move
to other help pages using the contents list, the index, scroll arrows and page-internal links.

E Help - Measurement result display in numeric display field ﬂ

(51 Putting into Cperation
(52 Getting Started

)3 Manual Operation
i--Manual Operation
@Functiunal Organization of i | Measurement result display in numeric display field

Previous Mest ot

#- LG General Infarmation on O ;i ] ;% : ; i

3 I--%Displa\; i The display of measurement results in the numeric display field is configured in the following
T ariels:

w- (g Panels P

- Settings on the Audio Anabzend
i1 [, Settings in the Panels

!—_I--'Q]MeasurementDisplays
é----Measurement Functions af |«  Lev Mon Config

s Funct Config

e |nput Config

i#- (g Combi Display s Freg/Phase Config o
(5 Graphical windows
(5 Evaluating Graphical D
#1- £, Data Lists

- Bettings in the Menu Bar

The following examples of measurement value displays demonstrate the various display
optians. A humber of basic settings made in these configuration panels are described in the
--3ettings in the Cperating Syst§ | following section. A detailed description of the display options can be found in Chapter

- @&qunt;ﬁuxiliaries&qunt; Palf | "Graphical Display”,

- Rapid Deactivation of the Out
3- [ Help Systern

1- G File Management
-Manual Remaote Operation

e

[f the measurement value is within the preset limits or no limits -
specified, the measurement value is displayed in green on a bla

- (g Units backgraund.
- Cenview of Keys
T A rmescurermant walue inoa linear tait is disnlaved with = tn 7 dic
L s : I >
Go to - Scroll Scroll = :
TriEE | Find | Back | Left Right Zoom in Zoom out

In addition to the context-sensitive help, online help for all functions of the R&S UPV is compiled on the
supplied CD-ROM. This help can be called up on any computer using the Internet Explorer (version 4.0
and higher).
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Operating Help

The Help window is divided into three areas. On the left-hand side is a column that displays either the
entire help contents list or the index. To the right of that is a large area showing the current help page
and, if necessary, a vertical scrollbar. This area can also be moved up or down with the rotary knob.
The bottom of the window contains several buttons for operating the help system.

Note:
If the left-hand area containing the contents list or the index is activated, you can use the letter keys to
go directly to the desired first letters in the area.

You can use the rotary knob to move the blue highlighting. Clicking the rotary knob activates the
highlighted segment, and its color changes to gray. Pressing the key deactivates the segment, and
you can use the rotary knob again to move the highlighting.

The bottom of the window contains several buttons for operating the help system. These buttons can be
operated using the mouse or the buttons:

Go to Index This button changes the display on the left-hand side to the index. You also use this
button to return to the contents list; the button is then called "Go to Content".

Find
Back If you navigate in the online help by activating links, actuating this button returns you
to the previous page.

Scroll Left Sometimes the help pages are too wide to fit completely in the display. In this case, a

Scroll Right horizontal scrollbar is displayed. You can then use these buttons to scroll horizontally
9 without losing the input focus.

Zoom In This button makes the help display larger.

Zoom Out This button makes the help display smaller.

The advantage of using these buttons is that the appropriate help area is always activated, allowing you
to work smoothly.

Help Text Language

Both the context-sensitive help and the online help are available in English and German. The language
of the help texts can be set under the Utilities button on the menu bar.

Help Selects the language in which the online help is to be displayed.
Language

English The online help is displayed in English.

Deutsch  The online help is displayed in German.
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Overview of operating the context-sensitive help system

Function Front panel PC keyboard Mouse
Open help Press | HELP | key. Press F1 key. -

Help page for selected

parameter is displayed.

Close help Press | HELP | key again. Press F1 key again. -—-
Activate link Highlight link using rotary Highlight link using cursor Click link.

Help opens linked page.

knob or arrow keys and
activate with rotary-knob

click or| ENTER | key.

keys and activate with Enter
key.

Scroll through help

Highlight Previous or Next
in help window using cursor
keys and activate with rotary-

knob click or | ENTER | key.

Highlight Previous or Next
in help window using cursor
keys and activate with Enter
key.

Click Previous or Next.

Change size of text

Use the Zoom In and
Zoom Out softkeys to set the
desired size.

Use the (Zoom In) and

(Zoom Out) keys to set
the desired size.

Use the Zoom In and
Zoom Out buttons to set the
desired size.

Switch to index

Go to Index softkey switches
to index or back to contents
list.

(Go to Index) key
switches to index or back to
contents list.

Go to Index button switches
to index or back to contents
list.

Scroll horizontally

Use the Scroll Left and
Scroll Right softkeys.

Use the (Scroll Left) and
(Scroll Right) keys.

Use the Scroll Left and
Scroll Right buttons.

Select item from contents Press Focus button below Highlight Focus button Click item.
list contents list. Highlight below contents list using
desired item using rotary cursor keys and activate with
Help page for selected item knob or cursor keys and then | Enter key. Highlight desired
is displayed. press rotary knob or item using cursor keys and
key. then press Enter key.
Select index item Press Focus button below Highlight Focus button Click item.

Help page for selected item
is displayed.

index.
Type desired term in entry
field and then press rotary

knob or| ENTER | key
or

highlight item using rotary
knob or cursor keys and then

press rotary knob or | ENTER

key.

below index using cursor
keys and activate with Enter
key.

Type desired term in entry
field and press Enter key

or

highlight item using cursor
keys and press Enter key.

Select help text language

Press | MENU | key and

highlight Utilities button
using rotary knob or cursor
keys, open pulldown menu
with key or rotary-
knob click, highlight and
select Config Panel button,
and highlight and select
desired language in

Help Language item in next
level.

Press key combination
CTRL + M, then highlight
Utilities button using keys
TAB or SHIFT + TAB, open
pulldown menu with Enter
key, highlight Config Panel
button using cursor keys,
select with Enter key and
highlight desired language in
Help Language item in next
level using cursor keys and
select with Enter key.

Click top of screen to open
menu bar, actuate Utilities
button, click Config Panel
button and click desired
language in Help Language
item in next level.
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File Management

The R&S UPV uses files to store all instrument data, i.e. system and user data. User data includes
stored instrument settings, data for equalizer files, lists for sweeps, and so on.

The files are stored on the instrument's hard disk. The D:\ drive is available for storing user-defined data
and can have any number of directory structures. A number of default directories are preconfigured;
they can ,however, be changed at any time.

The C:\ drive is a protected system drive. The files on this drive contain data which should not be
modified. This drive should therefore not be accessed, otherwise reconstruction of the system partition
will not be possible without loss of data. To prevent system files from being deleted or overwritten
inadvertently, the C:\ drive is not displayed in the File menu. It can be accessed by disabling a
protection level (see Protection Level in the Setup menu).

Files can be transferred either using a USB stick or via a connected network.

The USB stick is inserted into one of the USB interfaces and is assigned the drive letter F:\.

If the instrument is connected to a network, all network drives for which the user has access
authorization are also available (see Chapter 1, section Accessing Directories in the Network, page
1.32).The files are distinguished by their extension; each file type has a certain content. Normally, the
extension is of no importance to the user since the files are accessed in the associated panels where
only the relevant file type is available. For example, the files with equalizer settings can only be loaded
in the Generator Function and Analyzer Function panels if the appropriate function settings have
been made.

To load loaded settings or to store results, the File Manager must be called up using the eee button in
the respective panel; a File Select window then appears.

Selecting the File Select Window

You can select between two fundamentally different types of the File Select window. You can set the
style you wish to have by using the Utilities button in the menu bar.

e Windows Style:
The File Select window known from Windows is used to select files. This makes for very convenient
operation when using the mouse, but operation via the front panel is very restricted.

e UPV Style:
The R&S UPV uses its integrated File Select window to select files. This window is fully operable via
the front panel and allows you, for example, to enter file names via the number keys as on a mobile
phone.

File Selector Selects the style in which the File Select window is to be displayed.

File: Selector

Win Style il

ON The R&S UPV displays the File Select window
known from Windows ("Windows Style").

OFF The R&S UPV displays the integrated File Select
window ("UPV Style").
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Integrated File Select Window

The File Select window has several sections.
The files last used are listed in the top section Recent Data Sets; a maximum of ten files are displayed.

The available drives and directories are shown underneath on the left-hand side, and the files in the
selected directory are shown on the right-hand side. The currently selected path is displayed above the
window. Only the relevant files (without file extensions) are shown. If several files are opened, the path
selected last is displayed.

Any file name can be used when saving and creating files; the file extension is, however, assigned
automatically and cannot be entered. The file is saved on the selected path.

This panel is operated in the same way as other panels, whereby each section of the File Select
window is treated as a separate panel: The rotary knob or cursors are used to highlight the desired
section and the entry focus is moved to this section by pressing the rotary knob or the Enter key. The
rotary knob and up/down cursors then only navigate within this section. The left/right cursor can be
used to toggle between the directory tree and the file list. After a brief delay, the subdirectories of the
selected directory are displayed to permit fast navigation in the directory tree. Pressing the ESC key
moves the entry focus up again by one level. The button used to save or load the file can be highlighted
and actuated. After the desired operation has been completed, e.g. selection of the file, the menu is
closed automatically.

e Loading file:
Highlight the file and load by pressing the rotary knob or actuating the Select button/softkey.

e Saving file:
Enter the file name in the File Name: field. Highlight the directory in which the file is to be saved and
then actuate the Save button/softkey.

e Creating file:
Enter the file name in the File Name: field. Highlight the directory in which the file is to be saved and
then actuate the Create button/softkey. The created file is empty; it has to be filled with the desired
values using the associated editor.
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File Manager

The File Manager is used to perform general file management tasks, such as copying, moving,
renaming and deleting files and creating new directories. It can also be used to save externally created
files in the R&S UPV by copying them from a USB stick, from a CD ROM or from a network to the
internal hard disk.

The File Manager can be called up in all panels in which files can be loaded. It is called up using the
File Manager... button in the File Select window.

File
Manager.__.

Additionally, it is also possible to call up the File Manager via the menu bar.

The file types which are to be displayed can be selected in the File Type section at the top of the File
Manager. All files (All Files (*:*)) or specific file types (e.g. Waveforms (*.wav)) can be selected. A list of
file types is given in the panel at the end of this section.

The available drives and directories are shown underneath on the left-hand side, and the files in the
selected directory are shown on the right-hand side. The currently selected path is displayed above the
window. If several files are opened, the path selected last is displayed. Unlike the File Select window,
the File Manager displays the complete file name including the extension.

The buttons/softkeys trigger the assigned action, e.g. copying, moving or deleting the highlighted file. In
addition, it is possible to create a new directory in the level below the highlighted directory.

The File Manager is operated in the same way as other panels, whereby each section of the
File Manager is treated as a separate panel: The rotary knob or cursors are used to highlight the
desired section and the entry focus is moved to this section by pressing the rotary knob or the Enter
key. The rotary knob and up/down cursors then only navigate within this section. The left/right cursor
can be used to toggle between the directory tree and the file list. After a brief delay, the subdirectories
of the selected directory are displayed to permit fast navigation in the directory tree. Pressing the ESC
key moves the entry focus up again by one level. The buttons/softkeys can be selected and actuated.

¢ Moving file:
Highlight the file and then actuate the Cut button/softkey. Highlight the directory to which the file is
to be moved and then actuate the Paste button/softkey. If a file with the same name already exists
in the target directory, a confirmation query appears which the user must acknowledge before the
file is overwritten.

e Copying file:
Highlight the file and then actuate the Copy button/softkey. Highlight the directory to which the file
is to be copied and then actuate the Paste button/softkey. If a file with the same name already
exists in the target directory, a confirmation query appears which the user must acknowledge before
the file is overwritten.

¢ Renaming file:
Highlight the file and then actuate the Rename button/softkey. A window opens in which the new
file name can be entered. Enter the name and press the Enter key. If a file with the same name
already exists, a confirmation query appears which the user must acknowledge before the file is
overwritten.

¢ Deleting file:
Highlight the file and then actuate the Delete button/softkey. A confirmation query then appears
which the user must acknowledge before the file is deleted.

e Creating a new directory:
Highlight the drive or directory level under which the new directory is to be created, and then actuate
the Create New Directory button/softkey. A window opens in which the new directory name can be
entered. Enter the name and press the Enter key.
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Loading and Saving Instrument Settings

Instrument settings are loaded and saved in the same way as described for loading and saving files in
the previous section. The File Select window is opened using the File button in the menu bar.

Instrument settings can also be loaded/saved directly using the / keys on the front of the
instrument. Pressing these keys opens the File Select window.

Every Audio Analyzer R&S UPV has a range of instrument settings which have been prepared by
Rohde & Schwarz for a broad selection of typical measurements and which are available on the
instrument as example setups. These setups are divided into various application areas (AA, AD, DD,
DA) depending on whether the generator or analyzer is operated with analog or digital interfaces.

This allows users to make settings for their own specific measurement tasks very simply by modifying
these example setups.

All of these example settings can be found in the Applications directory.

The default factory presettings are also available on every R&S UPV. These can be called up directly
using the File button on the menu bar or by pressing the key on the front of the instrument.

List of File Extensions Used

List of the user-file extensions which are assigned automatically in the R&S UPV:

File type File Meaning
extension

Instrument settings

SET Setup file for saving and loading the instrument parameters set by
the user ("complete" setup)

.SAC Setup file for saving and loading the instrument parameters set by
the user ("current" setup)

Equalizer settings

FTF Amplitude/frequency table for noise generation in the frequency
range
VEQ Equalizer file; loaded in the "Equal File" parameter field of the

Generator Function and Analyzer Function panels
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Sweep settings

SWL

Sweep list for the following:

- Dwell times for automatic generator sweeps, loaded in the
"Dwell File" field of the Generator Function panel

- Frequency of the generator or of the selective RMS
measurement; loaded in the Generator Function panel
("Freq File", "Mean Freq File", "Upper Freq File" fields) or in
the Analyzer Function panel ("File Name" field)

- Burst interval; loaded in the "Interval File" field of the
Generator Function panel

- Burst duration; loaded under the "On Time File" menu item of
the Generator Function panel

- Generator voltage; loaded in the "Volt File" or "Tot Volt File"
field (depending on the function) of the Generator Function
panel

Files for data or limit lists

.LIM Limit curve, loaded in the configuration panels for measurement
windows under "Limit Upper" and "Limit Lower"
.TRC Trace lists for measurement values, loaded in the configuration
panels for measurement windows
Graphic files
.BMP Pixel graphic

Other instrument files

.ARB Time table for generating arbitrary signals

WAV Standard format for audio signals to allow processing with PC
sound cards

Filter files

.COE Coefficient file for file-defined filters, loaded in the Filter panel in
the "File Name" field

.NPZ Pole/zero file for file-defined filters, loaded in the Filter panel in the

XPZ "File Name" field

ZPZ
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Manual Remote Operation

The R&S UPV permits manual remote operation using an external computer. As a result, the audio
analyzer can be operated conveniently from the user's desk even if, for example, the audio analyzer is
installed in a rack in a different room.

Unlike remote control where remote-control commands are used, manual remote operation requires
separate Windows® software which is installed on the external computer. When launched, the
Windows® software Remote Desktop Connection simulates the R&S UPV user interface. This allows
the instrument to be manually operated at the external computer in the same way as at the instrument
itself.

Manual remote operation is only possible if the audio analyzer and computer are connected via LAN
and the Windows® software is installed on the computer.

How to set up a connection and install the remote operation software on the external computer is
described in Chapter 1 in the section Configuration for Manual Remote Operation on page 1.33.

Manual remote operation is started on the external computer by calling up the Remote Desktop
Connection program and clicking the Connect button. The R&S UPV must be selected as the remote
operation device, i.e. its computer name must be displayed in the Computer: field. If the computer has
been configured for remote operation of more than one instrument, the desired instrument can be

selected from the list which is displayed by clicking the EI button. The user ID and password
(instrument in both cases) can be stored when the software is first installed. The entries are made in
the extended menu "Options>>" (see Chapter 1, section Configuration for Manual Remote Operation,
page 1.33).

g
A
Computer. IM‘."-LIPV :I

Connect I Cancel [ Help | Gphcm»l

After login, the instrument firmware of the R&S UPV boots on the external computer. After booting is
completed, the audio analyzer screen appears and the R&S UPV is ready for manual remote operation
from the external computer. The starting configuration is that which was active before the connection
was set up. The individual functions are operated using the mouse and panel. Front panel keys which
are not directly available on the panel may be replaced by key combinations (see the section "Overview
of Keys" starting on page 3.704).

The instrument firmware on the R&S UPV is terminated when the connection is set up. Operation at the
R&S UPV itself is not possible during manual remote operation. Access by an external computer and
the identity of the remote user is indicated on the login display of Windows®.

To enable direct operation at the R&S UPV again, the external user must first log out and then log in as
the local user.

The external user can log out at the external computer in the Start menu of the R&S UPV window by
clicking Disconnect in the bottom right-hand corner of the menu.

It is also possible to log off directly at the R&S UPV in the remote operation window.
The local user must press the key combination Ctrl + Alt + Del before logging in at the remote operation
screen on the R&S UPV. The default name of the local user on the R&S UPV is "instrument"; the

password is also "instrument".
After login, the instrument software starts with the settings used for manual remote operation.
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Units

There are two types of unit in the R&S UPV:

e Units for measurement result display:
In the configuration panels for the measurement displays, a display unit must be selected for each
measurement function. This unit is then used for the measurement result displayed in the
measurement display windows. The unit is selected in the Unit fields of the respective panel.

¢ Units for value entries (e.g. reference values, frequencies, levels, etc):

When data is entered, the available units are displayed on the softkeys. This allows value entries to
be adopted by selecting the unit without a further entry window having to be opened.

Units in Measurement Result Displays

To simplify matters:

In the following conversion formulae the entry values are designated by the unit only.
Example: "dBu" means "value in dBu".

Units for analog level measurement results:

Basic unit: \%

Table 3-1  Units for analog level measurement results

Value in IEC/IEEE-bus notation Conversion formula
\Y \Y
dBvV DBV 20 x Ig (V)
dBu DBU 20 x Ig (V/0.7745967)
dBm DBM 10 x Ig (V2x1000/Rggf)
w w V2IRger
A%V DPCTV (VIUggg-1)x100
AV DV V-Urgr
VINr VVR VIURer
%VINr PCTVVR 100 x V/IUggg
A%W DPCTW (((VZ/RREF)-PREF) x 100)/Prer
AW DW (V2/Rrep) - Prep
P/Pr PPR (V2/Rrep)/PRer
%P/Pr PCTPPR (VZIRREF)/PREF x 100
dBr DBR 20 x Ig (V/Uggp)
Rrer = Reference impedance (Ref Imped) from Analyzer Config panel
Urer = Reference level (Reference) from Config panel for measurement function
PReF = (Urer) ¥Reer
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Units for digital level measurement results:

Basic unit: FS (Full Scale)

Table 3-2  Units for digital level measurement results

Value in IEC/IEEE-bus notation Conversion formula
FS FS
%FS PCTFS FSx100
dBFS DBFS 20 x Ig (FS)
Hex *) HEX FS x (2 Audiobits-1.4) for FS > 0

FS x (2 Audiobits—1_1) +(2 Audiobits_1) for FS <0

A% DPCT (FS/Uggg-1) x 100
dBr DBR 20 xIg (FS/Uggg)
LSBs LSBS FS x 2 Audiobits-1
bits BITS 1+1d (FSx2 Audiobits-1)
Urer = Reference level (Reference) from Config panel for measurement function

*) Level measurement result in hex notation

All digital analyzer measurement functions usually deliver values ranging from 0 to 1 FS.

FS values >1 may occur in the following cases:

¢ In the case of the peak measurement function with Meas Mode Peak to Peak.
e In the case of a filter with gain (e.g. CCIR wtd) is used.

FS values <0 may occur in the following cases:

e Inthe case of the peak measurement function with Meas Mode Neg Peak.
e In the case of the DC measurement function.

Units for distortion measurement results:

Basic unit: %

Table 3-3  Units for distortion measurement results

Value in IEC/IEEE-bus notation Conversion formula
% PCT
dB DB 20 x Ig (% / 100)

In the case of SINAD: -20 x Ig (% / 100)
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Unit for S/IN measurement results:

Table 3-4  Units for SIN measurement results

Value in IEC/IEEE-bus notation Formula
dB DB 20 x Ig(S/N)
S: Measurement level with activated generator
N: Measurement level with deactivated generator

Units for frequency measurement results:

Basic unit:

Hz

Table 3-5  Units for frequency measurement results

Value in IEC/IEEE-bus notation Conversion formula

Hz HzZ
AHz DHz Hz-Frep

A%Hz DPCTHZ 100 x (Hz - Frep)/FRep

Toct * TocT lg (Hz/Frgp) x 9.96578
Oct OCT lg (Hz/Frgp) x 3.32193
Dec DEC Ig (Hz/Free!
fifr FFR Hz/Frer

*) Toct = Third octave

Frer = Reference frequency (Ref Freq) from Freq Phase Config panel for frequency measurement

Units for phase measurement results:

Basic unit: ° (degrees)

Table 3-6  Units for phase measurement results

Value in IEC/IEEE-bus notation Conversion formula
° DEG
RAD RAD ° x /180
A° DDEG °—PRrer
ARAD DRAD (° = PRrgp) x 1180

Prer = Reference phase (Ref Phase) from Freq Phase Config panel for phase measurement
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Units for group delay measurement results:

Basic unit: S
Table 3-7  Units for group delay measurement results
Value in IEC/IEEE-bus notation Conversion formula
s S
As DS s—TRrer

Trer = Reference time (Ref Grp Del) from Freq Phase Config panel for group delay measurement

Units for digital jitter measurement results:

Basic unit: Ul (unit interval)
Table 3-8  Units for digital jitter measurement results
Value in IEC/IEEE-bus notation Conversion formula
ul ul
%UI PCTUI 100 x Ul
dBUI DBUI 20 x log (Ul)
ppm PPMUI 10° x Ul
ns NS 10° x Ul /(128 x sampling frequency)
dBr DBR 20 x log (Ul/Uger)
Ulr UIR Ul/Uger

Urerp =

Reference level (Reference) from Config panel for measurement function

Unit for digital phase measurement results (Phase to Ref):

Basic unit: Ul (unit interval)
Table 3-9  Units for digital phase measurement results
Value in IEC/IEEE-bus notation Conversion formula
ul ul
%FRM PCTFRM 100 x Ul /128
°FRM DEGFRM 360 x Ul / 128
ns NS 10° x Ul /(128 x sampling frequency)

R&S UPV

The magnitude of jitter and phase is normally indicated in Ul (unit interval). One Ul corresponds to the
clock period with which the digital signal is clocked (biphase clock). With digital audio signals, one Ul
corresponds to 128th of the sampling period. At 48 kHz, one Ul is 162.76 ns.
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Units for Value Entries

To simplify matters:

In the following conversion formulae the entry values are designated by the unit only.

Example: "dBu" means "value in dBu".

Table 3-10 Absolute analog level units (without reference)

Conversion formulae

IEC/IEEE-bus notation

V, mV, pv V, MV, UV

Vpp, mVpp, uVpp (peak-to-peak voltage of signal) VPP, MVPP, UVPP

dBu = 20 « Ig (V/0.7746) V = 0.7746 « 10 (dBU/20) DBU

dBV = 20 «Ig (V) vV = 10 (dBV/20) DBV

dBm =10 « Ig (V2 » 1000/Rggp) *) V = /10(dBm/10) - R /1000 DBM

W =V2Rpee V = (W *Reer) W, MW, UW
Rrer = Reference impedance (Ref Imped) from the Analyzer Config panel

*) In the case of the generator, the reference impedance Rggr is always 600 Ohm. The IEC/IEEE-bus notation is DBMG. To

calculate the open-circuit voltage Vo, the source impedance Rs (Impedance) from the Generator Config panel is also taken into
account, which means that V = Vo « R /(Rs + Rggp) is to be used in the above formula.

Table 3-11 Relative analog level units (with reference)

Conversion formulae

IEC/IEEE-bus notation

AV =V-Upgr V = AV+Uper
A%V = (VIUggp-1) x 100 V = Uggr * (1+A%V/100)
VIVr= VIUggp V=V, x Uggp

dBr = 20 x Ig (V/Uggg) V = 10(dBr20) . Y

V/on= V/Burst amp[V]
%on =100 « V/Burst amp[V]
dBon= 20 . Ig (V/Burst amp[V])

V = V/on « Burst amp[V]
V = %on . Burst amp[V]/100
V = 10 (dBon/20) « Byrst amp[V]

DV, DMV, DUV
DPCTV
VVR

DBR

VON
PCTON
DBON

Urer = Reference level (Ref Voltage) in V from the Generator Config panel

Table 3-12 Absolute digital level units (without reference)

Conversion formulae

IEC/IEEE-bus notation

FS

bits =1+1d (FS x 2

%FS =100 x FS

dBFS =20 x Ig (FS)
LSBS =FS x 2 Audio bits-1

Audio bits—1) FS= 2 Bits-1 /2 Audio bits-1

FS = %FS/100
FS = 10 (dBFS/20)

FS= LSBS/2 Audio bits-1

FS

BITS
PCTFS
DBFS
LSBS
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Table 3-13 Relative digital level units (with reference)

Conversion formulae IEC/IEEE-bus notation
dBr = 20 x Ig (FS/Ugrer) FS = 10 (dBr/20) , Yper DBR
A%=1OOX(FS/UREF—1) Fs=(A%/100+1)XUREF DPCT
%on = 100 x FS/Burst amp[FS] FS = %on x Burst amp[FS]/100 PCTON
dBon= 20 x Ig (FS/Burst amp[FS]) FS =10 (dBon/20) , Byrst amp[FS] DBON

Urer = Reference level (Ref Voltage) in FS from the Generator Config panel
Table 3-14 Absolute time units

Conversion formulae IEC/IEEE-bus notation
s S, MS, US
min =60 s s =min /60 MIN
cyc = s = signal frequency s = cyc / signal frequency CYC, KCYC, MCYC

Table 3-15 Absolute frequency units

Conversion formulae IEC/IEEE-bus notation

Hz, kHz HZ, KHZ

Table 3-16 Relative frequency units (with reference)

Conversion formulae IEC/IEEE-bus notation
AHz = Hz-Frer Hz = AHz+Fer DHZ, DKHZ
fffr = Hz/Frep Hz = f/fr x Frep FFR
A%Hz= 100 x (Hz-Frep)/Frer Hz = (A%Hz/100 + 1) x Frep DPCTHZ
Toct = Ig (Hz/Fgep) x 9.96578 Hz =2 T3 « Fce TOCT
Oct = Ig (Hz/Frgp) x 3.32193 Hz = 2 Oct, FrEF OCT
Dec = Ig (Hz/Frgp) Hz = 10 D€ x Frep DEC
(Toct = Third octave)
Frep = Reference frequency (Ref Frequency) from the Generator Config panel
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Table 3-17 Absolute phase units

Conversion formulae

IEC/IEEE-bus notation

rad = °- x (11/180) ° =rad x (180/1)

DEG

RAD

Table 3-18 Deviations (tolerance) relative to previous measurement values in settling function

Conversion formulae

IEC/IEEE-bus notation

%:(1OdB/20-1)><100 dB =20 x Ig (%/100 + 1)

DB, PCT

Table 3-19 Step size of a logarithmic level sweep

Conversion formulae

IEC/IEEE-bus notation

MLT = 10 dB/20 dB =20 x Ig (MLT)

[MLT], DB

Table 3-20 Absolute resistance unit

Conversion formulae

IEC/IEEE-bus notation

OHM, KOHM

Table 3-21 Unit for jitter

Conversion formulae

IEC/IEEE-bus notation

ul
%Ul = 100 x Ul Ul = %UI /100
dBUI = 20 x log (Ul) Ul = 10 dBUII20
ppm = 10° x Ul Ul =10° x ppm

ns = 10° x Ul /(128 x sampling frequency)

Ul = 128 x sampling frequency x 10° x ns

ul
PCTUI
DBUI
PPMUI

NS

Table 3-22 Unit for Phase to Ref

Conversion formulae

IEC/IEEE-bus notation

ul

ul

PCTFRM

%FRM =100 x Ul / 128
°FRM =360 x Ul / 128

ns = 10° x Ul /(128 x sampling frequency)

Ul =128 x %FRM /100
Ul =128 x °FRM / 360

Ul = 128 x sampling frequency x 10° x ns

DEGFRM

NS
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Overview of Keys

The following table gives an overview of the key functions on the front panel. The table also gives the
PC keyboard key combinations which can be used to trigger the functions of the keys on the front of the
instrument. Details regarding mouse operation are also included in this column.

The table is sorted according to the function blocks on the front panel.

Key on front panel Key on PC keyboard Function
Mouse operation

Softkeys

F5...F12 Triggers the function assigned to the softkey.
CONTROL panel
START CTRL +F5 —  Starts continuous measurements and sweeps

U

Resets the Min/Max values for bargraph displays,
averaging for measurement results, and limit
overranging

SINGLE CTRL + F6 Starts a single measurement or a single sweep
gBONF; CTRL + F7 Measurement / sweep is stopped or continued (toggle
function)
CTRL + F8 Switches the loudspeaker or connected headphones on

and off (toggle function)

CTRL + F9 Opens / closes the window for adjusting the audio
monitoring volume

O O=2 0

CTRL+P Depending on the settings under Utilities, printout of the
screen contents on the connected printer is started or the
screen contents are stored in a file

X
0
S
-3

U

[
O

CTRL + F10 Stores the current settings on the hard disk and then shuts
down the Windows® operating system

22
=
=

U

CoCAL CTRL + F11 Switches the instrument from remote operation to manual
B operation

StraT CTRL + F12 Switches the outputs of the measuring instrument off or on
D again (toggle function)
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Key on front panel Key on PC keyboard Function
Mouse operation

Navigation keys

SeREEN CTRL + PAGE UP Switches to the previous display setting (screen)
[«
SLREeN CTRL + PAGE DOWN Switches to the next display setting (screen)
2
WINDOW CTRL + SHIFT + TAB Switches the focus to the previous panel open in the
4 visible screen (the panel with the focus is active)
WINDOW CTRL + TAB Switches the focus to the next panel open in the visible
> I screen (the panel with the focus is active)
SCAN ALT + PAGE UP Changes to the previous scan in graphical displays so that,
| for example, measurement values can be read off using
the cursor
SCAN ALT * PAGE DOWN Changes to the next scan in graphical displays so that, for
> example, measurement values can be read off using the
cursor

PAGE PAGE DOWN Scrolls to the next page in tables

PAGE UP Scrolls to the previous page in tables

. |

Data entry keys

1 Entry of numeric value: 1
p,q,r,s Entry of letters: p, g, 1, s

Entry of numeric value: 2
t,u, v Entry of letters: t, u, v

3 Entry of numeric value: 3
W, X, Y, Z Entry of letters: w, x, y, z

Entry of numeric value: 4
Entry of letters: g, h, i

5 Entry of numeric value: 5
j ki Entry of letters: j, k, |

6 Entry of numeric value: 6
m, n, o Entry of letters: m, n, o

7 Entry of numeric value: 7

06| E) 6 E) )| B
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Key on front panel

Key on PC keyboard
Mouse operation

Function

8 Entry of numeric value: 8
B a,b,c Entry of letters: a, b, ¢
9 Entry of numeric value: 9
E d, e f Entry of letters: d, e, f
0 Entry of numeric value: 0
n SPACE Entry of a space
Entry of a dot / decimal point;
E *LLH# entry of special characters
+/— - Entry of sign;
(SHIFT+)A ... Z switchover between uppercase and lowercase letters
VARIATION panel
(S CTRL+ M Displays the menu bar on the screen
'MENU
— BACKSPACE Deletes the character to the left of the cursor;
UNDO undoes the action last performed
r—‘ ESC Closes the open panel; the old value or parameter is
ESC retained
ENTER Completes the data entry (the new value is adopted);

]

Click with left-hand mouse key
Press mouse wheel

confirms and closes open entry windows

TAB (to right)
SHIFT + TAB (to left)

Turn mouse wheel

—  Moves the focus in the panels, selection windows
and tables

—  Varies the entry value at the cursor position
—  Moves the active cursor in the graphical windows

—  Switches the measuring steps forwards and
backwards for manual sweeps

ENTER

Pressing the rotary knob has the same effect as pressing
the ENTER key

UP/DOWN cursor keys

—  Move the focus in the panels, selection windows and
tables

—  Vary the entry value at the cursor position
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Key on front panel

Key on PC keyboard
Mouse operation

Function

@ @ LEFT/RIGHT cursor keys —  Move the active cursor inside the graphical windows
—  Move the cursor position in entered values
—  Switch the measuring steps forwards and backwards
for manual sweeps
WINDOW and SETUP panels
WINBAR ALT +W Toggles between the softkey bar and the WINBAR
——
MODIFY ALT + M Opens a selection of functions on the softkey bar; these
functions can be used in conjunction with the rotary knob
@ to move or resize the active panel or graphical window
HIDE ALT +H Minimizes ("hides") the active panel or graphical window
CLOSE ALT +C Closes the active panel or graphical window
HELP F1 Opens and closes the context-sensitive help function
SAVE ALT +8 Opens a panel for storing instrument settings
LOAD ALT +L Opens a panel for loading predefined instrument settings
PRESET ALT+P Loads the factory settings of the instrument
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Overview of Panels and Measurement Displays
(Graphical Windows)

Panels which can be selected via the Instruments menu bar button:

Generator Config Selection of instrument (analog or digital interfaces)
Configuration of channels

Bandwidth and sampling rate

Reference values

Synchronization settings and wordwidth (for digital interfaces)

Generator Function Selection of test signals
Sweep function
Frequency and level settings

Filter and equalizer

Analyzer Config Selection of instrument (analog or digital interfaces)
Configuration of channels

Measurement bandwidth and sampling rate
Reference impedance

Start and trigger conditions

Analyzer Function Selection of measurement functions

Measurement speed and accuracy

Activation of filter and equalizer

Activation of Post-FFT

Selection and settings for level monitor

Selection and settings for input monitor

Selection and settings for frequency, phase, group delay measurement

Selection and settings for waveform monitor

Filter o Definition of filter properties

Auxiliaries Audio monitoring function

Settings for integrated loudspeaker and connected headphones
Signal source and channels

Volume

ON/OFF and volume control also possible using keys in CONTROL
panel

Auxiliary Analog Output
e Function selection and settings

Trigger Input, Trigger Output
e Function selection and settings

Switcher Panel e Function settings and operation of one or more connected
Audio Switchers R&S UPZ

Protocol Generator e Settings for the generator functions for generating the digital audio
protocol of the R&S UPV-K21 option
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Panels which can be selected via the Disp Config menu bar button:

Function Config

Settings for measurement values of active measurement function in
numeric display field

Settings for associated combi displays

Settings for limits, minimum values and maximum values

Level Monitor

Settings for numeric measurement values of level monitor in numeric

Config display field
e Settings for associated combi displays
e Settings for limits, minimum values and maximum values
Input Config Settings for measurement values of input monitor in numeric display field

Settings for associated combi displays
Settings for limits, minimum values and maximum values

Freq / Phase Config

Settings for measurement values of frequency, phase and group delay
measurement in numeric display field

Settings for associated combi displays

Settings for limits, minimum values and maximum values

Sweep Graph 1...4
Config

Four of these panels are available so that up to 4 sweep graphical
windows can be displayed simultaneously

Setting of all details for one-channel or two-channel graphical display of
sweep functions, e.g. units, scaling, gridlines, etc

Evaluation of minimum values and maximum values

Entry of limit curves

Settings for cursors and markers

FFT Graph 1...2
Config

Two of these panels are available so that up to 2 FFT graphical windows
can be displayed simultaneously

Setting of all details for one-channel or two-channel display of FFT
graph, e.g. units, scaling, gridlines, etc

Evaluation of minimum values and maximum values

Entry of limit curves

Settings for cursors and markers

Waveform Config

Setting of all details for graphical display of waveform analyzer, e.g.
number of curves, units, scaling, gridlines, etc

Entry of limit curves

Settings for cursors and markers

PESQ Graph 1...2
Config

Two of these panels are available, allowing you to display up to two
PESQ windows simultaneously

Setting of all details for the display of the PESQ MOS value and the
DELAY, e.g. units, scaling, gridlines, etc

Evaluation of minimum values and maximum values

Entry of limits

Settings for cursors and markers
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Bargraph1...2 ¢ Two of these panels are available so that up to 2 bargraph windows can

Config be displayed simultaneously

o Setting of all details for one-channel or two-channel display of
bargraphs, e.g. units, scaling, gridlines, etc

e Evaluation of minimum values and maximum values

o Entry of limits

e Settings for cursors and markers

Measurement windows which can be selected via the Displays menu bar button:

Numeric Display ¢ Display of one-channel or two-channel measurement results of
measurement function selected in Analyzer Function panel

¢ Display of one-channel or two-channel measurement results of level
monitor selected in Analyzer Function panel

¢ Display of one-channel or two-channel measurement results of input
monitor selected in Analyzer Function panel

¢ Display of one-channel or two-channel frequency measurement results,
or display of frequency measurement result and phase or group delay
measurement result

e The measurement results are displayed in the way defined in the
configuration panel

Funct Ch1...2 e These combi displays are extensions to the numeric measurement
displays of the measurement function selected in the Analyzer Function
panel; they show the respective numeric value plus the following
additional features:

Analog bargraphs

Monitoring and display of limits

Storage of minimum and maximum values

The measurement results are displayed in the way defined in the
configuration panel

Lev Mon Ch1...2 e These combi displays are extensions to the numeric measurement
display of the level monitor selected in the Analyzer Function panel; they
show the respective numeric value plus the following additional features:
Analog bargraphs

Monitoring and display of limits

Storage of minimum and maximum values

The measurement results are displayed in the way defined in the
configuration panel

Input Ch1...2 e These combi displays are extensions to the numeric measurement
display of the input monitor selected in the Analyzer Function panel; they
show the respective numeric value plus the following additional features:
Analog bargraphs

Monitoring and display of limits

Storage of minimum and maximum values

The measurement results are displayed in the way defined in the
configuration panel
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Freq Ch1
Phase Ch2/Ch1

These combi displays are extensions to the numeric measurement
display for one-channel or two-channel frequency measurement results
or for the frequency measurement result and the phase or group delay
measurement result; they show the respective numeric value plus the
following additional features:

Analog bargraphs

Monitoring and display of limits

Storage of minimum and maximum values

The measurement results are displayed in the way defined in the
configuration panel

Sweep Graph 1...4

Up to four of these display windows can be open simultaneously to
display scans from sweep measurements

One-channel or two-channel graphical display

The measurement results are displayed in the way defined in the
Sweep Graph 1...4 Config panel

FFT Graph 1...2

Up to two of these display windows can be open simultaneously to
display the FFT analyses of the selected measurement function or of the
Post-FFT

One-channel or two-channel graphical display

The measurement results are displayed in the way defined in the

FFT Graph 1...2 Config panel

Waveform

This display window shows the characteristic of the measurement signal
over time

One-channel or two-channel graphical display

The measurement results are displayed in the way defined in the
Waveform Config panel

PESQ Graph 1...2

Up to two of these windows can be opened simultaneously to display
PESQ measurement values

The measurement results are displayed in the manner defined in the
individual PESQ Graph 1...2 Config panel

Bargraph 1...2

Up to two of these display windows can be opened to display bargraphs
of the selected measurement function

One-channel or two-channel graphical display

The measurement results are displayed in the way defined in the
Bargraph 1...2 Config panel

Dig Analyzer Protocol

Display window for the data regarding the digital audio protocol of the
R&S UPV-K21 option
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Overview of Status Messages

The status of the R&S UPV is continuously displayed for the generator, analyzer, sweep system and
other instrument states at the bottom of the screen in four fields above the four right-hand softkeys.

Status displays always appear at the same position; they are assigned to the fields above the softkeys
as shown below.

Analyzer Analyzer

Channel 1 Channel 2 Generator \ Sweep

The following overview shows the possible status messages and their meaning:

Analyzer status:

Status information which applies to the two channels Anir1 and Anlir2

Off Measurement channel is deactivated
Overload Analyzer has been deactivated owing to overload
Over Measuring range has been overranged; this can occur if:
¢ Range Fix setting is being used
e asignal with a level at range limit is applied with a
crest factor > 2
e common-mode voltage is applied in BAL input
configuration
Under Measuring range has been underranged; this can occur if
Range Fix or Lower setting is being used
Single Single measurement is being performed
Cont Continuous measurement is being performed
Terminated Single measurement has been terminated
Stopped Measurement has been stopped
Wait for Trigger Analyzer is waiting for set trigger condition

Wait for DC Adj

DC Adjusting

1146.2078.62

Analyzer is waiting for internal DC offset adjustment;
this is, however, not possible at present because:

e cyclic DC offset adjustment has been deactivated or

e cyclic DC offset adjustment is disabled owing to a
currently active sweep

Cyclic internal DC offset adjustment of A/D converter is
being performed
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Generator status:

Gen Off
Gen Running
Output Off

Gen Overload

Sweep status:

Sweep Off

Sweep Waiting
Sweep Terminated
Sweep Stopped
Sweep Run Cont
Sweep Run Single

Sweep Run Manual

1146.2078.62

Generator is deactivated
Generator signals are being output
All output lines are deactivated

Generator has been deactivated owing to overload

No sweep is being performed

Sweep has been defined but not yet started
Single sweep has been terminated

Sweep has been stopped but can be continued
Continuous sweep is being performed

Single sweep is being performed

Manual sweep is being performed
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4 Instrument Functions
Selecting the Generator

Generator Configuration Panel

The Config panel allows settings for analog and digital generators.

To adapt the R&S UPV generator to the measurement task at hand, first define the settings in the
Generator Config panel. These settings will determine which capabilities are available in the Generator
Function panel.

Instrument Used to select the generator.

Instrument Analog j

Channel Analog
Digital Audio

Cutput TYRE | o5 Board

[mpedance Digital mpairment
1I=1 Dual Chan

Crmmnm -

Analog In the Generator Function panel, the user can

choose between the universal generator for virtually
any signal shape (up to max. 80 kHz) and a low-
distortion sinewave generator (R&S UPV-B1 option
"Low-Distortion Generator" up to max. 185 kHz). The
sinewave generator can be activated for the
generator function "Sine".

The digital audio generator continues to run.

Remote-control command:
INSTrument[1l] [:SELect] ANLG

Digital Audio  Select digital audio generator.
If no impairments were applied (jitter or a common-
mode signal), the analog generator continues to run
(see section "Configuring the Digital Generator" on
page 4.16).

Remote-control command:
INSTrument[1l] [:SELect] DIG

I’S Board The I°S generator can generate audio data in I°’s
format.

The analog generator is deactivated.

Remote-control command:
INSTrument[1l] [:SELect] I2SBoard
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Digital
Impairment
(with

R&S UPV-B2
only)

USI Dual
Channel

The impairments (jitter or a common mode signal)
are configured for the digital-audio generator in this
panel (see section "Digital Impairments
Configuration Panel” on page 4.28), which can then
be switched on or off on the digital generator
operating panel (see section "Digital Generator
Configuration Panel" on page 4.16).

The analog generator is switched off as soon as
this panel is opened as it is used internally for the
production of the impairments.

Remote control command:
INSTrument [1] [:SELect] IMPairment

Audio data can be produced in serial format with
the USI dual channel generator. The analog
generator is switched off.

Remote control command:
INSTrument U2Channel
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Configuring Analog Generator

Analog Generator Config Panel

Rz

Instrument Analog j
Channel 2=1 j
Output Type  |Unkal |
Impedance 50 j
Common {* Float " Ground
Banchwicth | 22 kHz -]
“olt Range v Ssuto O Fix
Maz Woltage 20,0000 W

Fef Yoltage 1.0000aa W

Fef Frequency | 100000 Hz

Figure 4-1 Analog generator configuration panel

The Config panel is used to set up the analog and digital generator. The configuration options for the

analog generator are described below.

Channel

1146.2084.32

Used to select the signal-carrying XLR plugs in the bottom right-hand
part of the R&S UPV front panel.

OFF

Channel(=)
Ciutput Type
Impedance

COMmmon

|251 |
Off
1

2

Both XLR plugs are deactivated.

Remote-control command:
OUTput:CHANnel OFF

XLR plug 1 supplies the generator signal; XLR plug 2 is
deactivated.

Remote-control command:
OUTput:CHANnel CHI1
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R&S UPV

2 XLR plug 2 supplies the generator signal; XLR plug 1 is
deactivated.
Remote-control command:
OUTput:CHANnel CH2

2=1 Both XLR plugs supply an output signal.
Note:
If the generator function "Stereo Sine" is selected (in
the Generator Function panel; the R&S UPV-B3 option
is required for this), the level and frequency can be
different for each channel of the output signal.
Remote-control command:
OUTput :CHANnel CH2Isl

Output Type The generator output can be configured to be unbalanced (Unbal) or

balanced (Bal). The setting always applies to both outputs.

The generator can also supply a common-mode signal.

Cutput Type
Impedance

Common

Unbal

Bal

1146.2084.32

| Unbal -]

Bal
Com Mode Test

The RMS of the generator signal can be max. 10 V.
The output impedance is 5 Ohm.

If commercially available BNC cables are to be
used, it is recommended to use an XLR/BNC
adapter R&S UPL-Z1.

Remote-control command:
OUTPut:TYPE UNBalanced

The RMS of the generator signal can be max. 20 V.
The user can choose between three different output
impedance values.

Remote-control command:
OUTPut:TYPE BALanced
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Com Mode
Test

Identical output signals are present at pins 2 and 3
of the XLR connectors. The signal lines are
referenced to the generator ground. The output
impedance is made up of two identical resistances in
the two signal lines.

This generator output configuration is suitable for
measuring the common-mode rejection of balanced
DUTs.

This function is only available for firmware 1.4.0.206
and higher. If the selection is not available with this
firmware, the R&S UPV is equipped with an older
Analog Audio Board (AAB) which doesn’t support
this function.

Remote-control command:
OUTPut:TYPE CTESt

Impedance This field can only be operated if "Bal" has been selected as the
Output Type in the field above. If "Unbal" has been selected, only a
field showing a fixed impedance (5 Ohm in this case) is displayed.

Impedance
COMmmaon

Bandwicth

|1|:|n |
00

2000
g0 O

10 Ohm

200 Ohm

600 Ohm

1146.2084.32

The output impedance is 10 Ohm.

Remote-control command:
OUTPut:IMPedance R10

The output impedance is 200 Ohm. If the R&S UPV-
U1 option is installed, the output impedance is
150 Ohm. After the R&S UPV-U1 option has been
installed, the R&S UPV must be informed of this via
the diagnostics panel so that "150 Ohm" is then
displayed in the selection box. The installation
instructions supplied with the option explain which
entries are required for this.

Remote-control command:
OUTPut : IMPedance R200

The output impedance is 600 Ohm.

Remote-control command:
OUTPut : IMPedance R600
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Common

Bandwidth

1146.2084.32

The generator ground can be floating or connected to the instrument
ground.

XLR Pin 1 always remains unconnected, regardless of the selected
configuration.

Comman " Float ¢ Snd ”

Float The generator ground is not electrically connected to
the instrument ground. With the default configuration
"Unbal", a capacitance of approx. 25nF is
connected between the two ground connections.
With "Bal", the capacitance is approx. 2 nF and is
primarily determined by the layout and coupling
capacitance inside the toroidal transformer which
delivers the supply voltages for the generator.

Remote-control command:
OUTPut:LOW FLOat

Ground The generator ground is electrically connected to the

instrument ground with approx. 50 Ohm.
Remote-control command:

OUTPut :LOW GROund

When you choose the universal generator you can set three different
fixed frequency ranges and one signal-dependent sampling frequency.

Bandwidth | Play Auto |
“olt Range P2l
40 kHz
Mae Volttage &0 kHz
Faf hinkana Plary Auto

22 kHz The maximum output frequency is 22 kHz. The

generator D/A converter is then clocked at 48 kHz.

Remote-control command:
OUTPut :BANDwidth:MODE B22

40 kHz The maximum output frequency is 40 kHz. The

generator D/A converter is then clocked at 96 kHz.

Remote-control command:
OUTPut :BANDwidth:MODE B40

80 kHz The maximum output frequency is 80 kHz. The

generator D/A converter is then clocked at 192 kHz.

Remote-control command:
OUTPut :BANDwidth:MODE B80
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Play Auto For the Play generator function only. The bandwidth
is automatically determined as a function of the
sample rate entered in the WAV file.

This sample rate is likewise used for clocking the
generator DAC.
Remote-control command:
OUTPut :BANDwidth:MODE AUTo alias AUTO
Volt Range Two different modes are available for generator level control.
Yolt Range * tsuto  Fix ||

Auto The internal signal paths are optimally driven; the
output voltage is adjusted using the analog
hardware.
Advantage:
Optimum noise and distortion values.
Remote-control command:
SOURce:VOLTage :RANGe AUTO

Fix The analog hardware is permanently set to the

1146.2084.32

specified maximum voltage. The actual output
voltage is obtained by controlling the level of the D/A
converter; the analog hardware settings remain
unchanged.

Advantage:

Faster level changes and better settling. Voltage
dips when switching over the attenuator are avoided
as no relays are connected.

Note:

This setting is ignored if the "Low-Distortion
Generator" option (R&S UPV-B1) is used. In this
case, level control is always performed according to
the Auto algorithm.

If the Volt Range = Fix setting is chosen for the
signal to noise measurement, the generator level
does indeed oscillate more rapidly, but in certain
cases the lowest possible noise level may not be
obtained. This restricts the dynamic response of the
signal to noise measurement.

Remote-control commands:

SOURce:VOLTage:RANGe FIX
SOURce:VOLTage :MAXimum <nu>
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Max Voltage

Ref Voltage

Ref Frequency

1146.2084.32

Maximum value for the output voltage; prevents excessively high
voltage values from being entered inadvertently in the
Generator Function panel.

The voltage set in the Generator Function panel cannot be higher than
the voltage specified here.

hlax Yoltage I 12.0000 b ||

The RMS for sinewave signals is entered, i.e. the maximum peak
value is higher by a factor of \/5 .

Remote-control command:
SOURce:VOLTage :MAXimum <nu>

Reference value for the relative voltage units.

If the reference level is changed, all voltage settings linked to the
reference value also change. The relative voltage of the generator
signal remains unchanged.

By varying the reference voltage, a level sweep defined with relative

start and stop levels, for example, can be shifted by a constant "gain
factor".

Fef %oltage |1 L0000 e ||

Remote-control command:
SOURce:VOLTage:REFerence <nu>

Reference value for the relative frequency units.

If the reference frequency is changed, all frequency settings linked to
the reference value also change. The relative frequency of the
generator signal remains unchanged.

By varying the reference frequency, the fundamental of a distortion
spectrum set using a multi-sinewave, for example, can thus be shifted
without the harmonics having to be calculated and set again by the
user.

Fef Frequency I 1000.00 Hz |

Remote-control command:
SOURce:FREQuency:REFerence <nu>
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Generator Outputs

Each output of the analog R&S UPV generator can be configured differently (see the panel description
under "Channel", "Output Type", "Impedance" and "Common"). The circuit diagrams for the generator
output are shown below.

Unbalanced Output (Output Type "Unbal®™)

5Q
2
120pF —=—
Ul | XLR
- connector,

male

I 3
~25nF ——= i —_—— 120pF
Float / Ground

Figure 4-2 Unbalanced Output

The following output circuit configurations are available depending on the selected channel setting
(capacitors are not shown; the ground symbol denotes the floating generator ground connection):

5Q
Channel 1 or 2

Figure 4-3 Channel =1 or 2

5Q
Channel 1

Channel 2

Figure 4-4 Channel =2 =1
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The selected output impedance is retained even if the output is deactivated; XLR Pin 3 is connected to
the generator ground.

Balanced Output (Output Type "Bal")

The balanced output signal is applied between Pin 2 and Pin 3 of the XLR plug. Pin 1 is not connected.
The source impedance consists of two identical resistors in both signal lines. In the diagrams, the
ground symbol with the single line represents the floating generator ground connection and the earth
symbol represents the R&S UPV housing ground connection.

1/2 Ri
2
—— 120 pF
Float / Ground
N N
I|| XLR
I connector,
male
—— 120pF
3

Figure 4-5 Balanced Output

The following output circuit configurations are available depending on the channel and impedance
(capacitors are not shown):

1/2 Ri

i/, U

U 10 Q, 200 Q, 600 Q

i/, U

1/2 Ri

Figure 4-6 Channel =1 or 2
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10Q(AR= 0Q)
200 Q (AR = 95 Q)
600 Q (AR =295 Q)

Figure 4-7 Channel =2 =1

The selected output impedance is retained even if the output is deactivated. The deactivated generator
output is not connected to generator ground.

The diagrams above apply to all generator functions, except "Stereo Sine" and "DIM". The R&S UPV-
B3 option (Second Generator) is required if a stereo or DIM signal is to be generated. In this case, the
XLR plugs Ch1 and Ch2 are supplied slightly differently.

If the R&S UPV-B3 option (Second Generator) is installed and the generator function "Stereo Sine" is
set, the XLR plugs of the outputs are connected as shown below:
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AR

1
\/\ 50
Genl —| I Chl
@ 5Q
50 T AR UNBAL
—{ 1 L F——
i 50 ; AR
| 1
i \/\ . 50
| Gen2 +—] I Ch2
o :
E 50 i T AR UNBAL
] i —

Figure 4-8 Connection of outputs with "Stereo Sine"

As can be seen in the circuit diagram, the two generator outputs are supplied by two independent

sources.

If the R&S UPV-B3 option (Second Generator) is installed and the generator function "DIM" is set, the
XLR plugs of the outputs are connected as shown below:

1146.2084.32
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1
\/\ 50
Genl —| |—/ I Chl
@ 50
5o T AR UNBAL
—{ 1 1
BAL
i 50 ; AR
i |
i \/\ : 50

|—/ I Ch2

AR

BAL

Figure 4-9 Connection of outputs with "DIM"

The two generator outputs are supplied by the R&S UPV-B3 option (Second Generator).
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Balanced Output with Common-Mode Signal (Output Type "Com Mode Test")

The generator output signal is present with equal phase at pins 2 and 3 of the XLR connectors. The
signal lines are referenced to the generator ground. The output impedance is made up of two identical
resistances in the two signal lines. The signal source is connected via a 5 Q resistance to the node
where the signal line branches into two.

—L 120 pF
N

connector

Generator ground

~2nF

= Housing ground

Figure 4-10 Balanced Output with common mode signal

Depending on the selected channel/channels, the impedance and the waveform, various output
configurations are possible as shown below (capacitors not shown).

The common source impedance is 5Q for all configurations. The resistances designated 2 R,
represent half the value of the set output impedance.

Channel 1 oder 2

1/2 R\

XLR
connector

Gen1
(Gen2 at "DIM")

3

Channel 2 =1
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Ch1

R
5Q

1, R

20N

Gen1

(Gen2 at "DIM") < —

Ch2

If "Stereo Sine" is set in the Generator Function panel, the two generator outputs are fed by two
separate sources:

R

L T
50 /
{ Ch1
" l Genf \ — :
1/2 R\
1, R,

Output Power

The output amplifier, attenuator and all internal resistors are short-circuit-proof. The peak current value
is limited to approx. 200 mA. With a maximum RMS of 20V (balanced) / 10V (unbalanced), the
maximum power loss in the load resistor (in the case of a short-circuit in the internal resistor) is 2.8 W /
1.4 W,
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Configuring the Digital Generator

Digital Generator Configuration Panel

The configuration settings for the digital audio generator are described below.

With digital audio interfaces, there are basically two signal types which occur: the analog interface
signal and the encoded audio signal itself. The digital interface signal has analog parameters on which,
for example, noise or other interference signals can be superimposed — this interference is also
noticeable as shifting of the signal edges. When this effect (known as "jitter") exceeds a certain
magnitude, it becomes impossible to decode or regenerate the audio signal correctly.

The R&S UPV can generate the various digital signal impairments: Shifting of the signal edges (jitter)
and superimposition of a common-mode voltage on the digital lines (common mode). The internal
analog generator is used for generating such interference signals.

Generating impairments require options R&S UPV-B2 and R&S UPV-K22.

Add Impairment Used to set whether impairments (jitter or a common-mode signal) are
(with R&S UPV-B2 only) to be added to the output signal of the digital audio generators: (see
also section "Digital Impairments Configuration Panel" on page 4.28).

ON Add Impairrnentp
The impairment signal (jitter or common-mode) is
activated.

The analog generator is deactivated, since it is
used for generating the impairment signal.

Remote control commans:
SOURce: IMPairment ON

OFF Add Impairmentl—
The impairment signal is deactivated.

Remote control command:
SOURce: IMPairment OFF

Channel Used to select the digital audio channels left and right.
! Channel I 2=1 j
ot
1
2
ECK—
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Sync To
(with R&S UPV-B2 only)

1146.2084.32

OFF
1
2
2=1

Both channels are deactivated.

The frequency and level setting of the channels
have no effect.

An "empty frame" which does not contain any audio
data is generated.

Remote-control command:
OUTput:CHANnel OFF

Only the left-hand channel supplies the generator
signal; the right-hand channel is deactivated.

Remote-control command:
OUTput:CHANnel CHI1

Only the right-hand channel supplies the generator
signal; the left-hand channel is deactivated.

Remote-control command:
OUTput:CHANnel CH2

Both the left and right-hand channel supply the
same output signal.

If the generator function "Stereo Sine" is selected,
both channels may differ with regard to frequency,
phase and amplitude.

Remote-control command:
OUTput:CHANnel CH2Isl

Used to select the source to which the digital audio generator is
synchronized.

| Sync Ta

Internal CLK

Audio In

Intermal Clock j
Internal Clock
Audio In

A n

Sync In
Sync In Iny

The generator is synchronized to the internal clock
generator.

The clock frequency is determined by the sample
frequency setting.

Remote-control command:
SOURce:SYNC:TO INTClock

Synchronization to the digital audio input signal.

Remote-control command:
SOURce:SYNC:TO AINPut
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Aux In Synchronization to the digital audio signal at the
AUX input XLR socket at the rear of the instrument.

Remote-control command:
SOURce: SYNC:TO AUXinput

Sync In Synchronization to the word-clock signal at the
SYNC input BNC socket at the rear of the
instrument. The generator sync PLL is used.

Remote-control command:
SOURce:SYNC:TO SINPut

Sync In inv Synchronization to the inverted word-clock signal at
the SYNC input BNC socket at the rear of the
instrument.

Remote-control command:
SOURce:SYNC:TO SINVinput

Sync Output Used to select the source for the digital audio sync output at the rear
(with R&S UPV-B2 only) of the instrument.
"Sync Out Type" can be set to either Word Clock or Biphase Clock
(the frequency of the biphase clock is 128 times that of the word

clock).
| Sync Output | &udio Out -
Ao Ot
Audio In
AL In
en Sync PLL
Jitter Ref PLL
A Ot
Sync In
JInternal Clock
Audio Out Clock signal of the digital audio generator. Always
the same as the clock rate of the digital audio output
on the front panel.
If "Jitter" is set, jitter is applied to this output.
Remote-control command:
OUTPut:SYNC:0UTPut ADOutput
Audio In Clock signal of the selected digital audio input on the
front panel.
Remote-control command:
OUTPut:SYNC:0UTPut ADINput
Aux In Clock signal of the digital audio auxiliary input at the

rear of the instrument.

Remote-control command:
OUTPut:SYNC:0UTPut AXINput
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Int Clk Freq
(with R&S UPV-B2 only)

1146.2084.32

Gen Sync PLL

Jitt Ref PLL

Aux Out

Sync In

Internal Clk

Clock signal at the output of the generator sync PLL.
Allows the frequency of a word clock applied at the
sync input to be increased by a factor of 128.

If "Jitter" is set, the set jitter is not applied to this
output.

See setting of the generator sampling rate.

Remote-control command:
OUTPut:SYNC:0UTPut GSYP11

Clock signal at the output of the jitter reference PLL.
Allows a lows-jitter clock to be recovered from the
digital audio input signal.

See setting of the digital audio analyzer sampling
rate.

Remote-control command:
OUTPut:SYNC:0UTPut JRFP11

Clock signal of the digital audio auxiliary generator.
This generator is used e.g. for the frame phase
setting and the reclock function.

Remote-control command:
OUTPut:SYNC:0UTPut AXOutput

Loop-through option of the digital audio sync input,
e.g. for cascading several instruments which
synchronize to the word clock.

Remote-control command:
OUTPut:SYNC:0UTPut SYINput

Output signal of the internal clock source.

If the digital audio generator is not synchronized to
the internal clock, the internal clock is available as
an independent clock source and is set using the
selection parameter "Int Clk Freq".

Remote-control command:
OUTPut :SYNC:0UTPut INTClock

Used to set the (word-clock) frequency of the internal clock generator
if the internal clock generator is used as an independent clock source
at the digital audio sync output.

Sync Ot Ilnternal Clock j

Irt Clk Freo I 43000.0 Hz

Remote-control command:
OUTPut:INTClockfreg <nu>
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Sync Out Type "Sync Out Type" can be set to either Word Clock or Biphase Clock
(with R&S UPV-B2 only) (the frequency of the biphase clock is 128 times that of the word
clock).

Sync Out Type I Biphaze Clock |E|

Wiord Clock
Biphase Clock

Word CLK The signal of the digital audio sync output
corresponds to the sampling frequency of the
selected source.

Remote-control command:
OUTPut:SYNC:TYPE WCLock

Biphase CLK  The signal of the digital audio sync output
corresponds to the biphase clock, i.e. 128 times the
sampling frequency of the selected source. The
biphase clock is often used for direct clocking of the
digital audio modules.

Remote-control command:
OUTPut:SYNC:TYPE BCLock

Aux Output Used to select the source for the digital audio auxiliary output at the
(with R&S UPV-B2 only) rear of the instrument.
Aux Output | Auddio Out |

Auvudio Cut

Audia In

Audio In Reclocked
Audio Ref Gen
A in

Audio Out The digital audio generator signal at the auxiliary
output is identical to the signal at the front output.
The signal output level is constant and does not
depend on the selected BAL / UNBAL output level.
The long cable simulator and common-mode
superimposition have no effect on this output.
If a jitter is set, it will also affect this output.

Remote-control command:
OUTPut:AUXiliary AOUTput

Audio In Loop-through option of the digital audio signal from
the selected input to the digital audio auxiliary
output.

The signal output level is constant and does not
depend on the selected input or the pulse amplitude
at the digital input.

Remote-control command:
OUTPut:AUXiliary AINPut
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Audio In The jitter-reduced input signal is output.

Reclocked The audio data content is extracted from the input
signal and output again via the digital audio auxiliary
generator. This generator is controlled using the low-
jitter clock from the jitter reference PLL.

Remote-control command:
OUTPut:AUXiliary AINReclock

Audio Ref Gen Here, the digital audio auxiliary generator is used as
the reference generator for the frame phase setting
of the digital audio generator.

If this setting is selected, it is then possible to set a
frame phase and select the reference generator
data.

This setting cannot be selected if the digital
generator is synchronized to the sync input.

Remote-control command:
OUTPut:AUXiliary RGENerator

Aux In Loop-through option of the digital audio auxiliary
input, e.g. for cascading several instruments.

Remote-control command:

OUTPut:AUXiliary AUXin

Ref Gen Data If "Audio Ref Gen" is selected as the "Aux Output" source, it is then
(with R&S UPV-B2 only) possible to configure the audio data for this reference generator.

Az Output IAudiD RefGen |

Ref Gen Data IAII Zero |
All One
All Zero All audio data bits are set to zero.
An "empty frame" is output (this is normally the
case).

Remote-control command:
SOURce:REFerence AZERO

All One To allow digital audio receivers to be tested, the
audio data bits can all be set to one.

Remote-control command:
SOURce:REFerence AONE
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Phase To Ref
(with R&S UPV-B2 only)

Frame Phase
(with R&S UPV-B2 only)

1146.2084.32

If "Audio Ref Gen" is selected as the "Aux Output" source, it is then
possible to vary the frame phase offset of the digital audio signal
between the front output and the digital audio AUX output at the rear
of the instrument.

The phase is shifted internally using the generator sync PLL.

A Output IAudin:u RefGen |

Ref Gen Data I.ﬂ-.ll Tero |

Phaze Ta Ref I “alue j

Off "Phase To Ref" variation is deactivated.
Here, the generator sync PLL is bypassed, which
generally results in an improvement of the clock for
the digital audio generator.

Remote-control command:
SOURce:PTORef OFF

Value A frame phase shift is activated and an appropriate
setting value can be entered.

Remote-control command:
SOURce:PTORef VALue

Used to enter the value for the desired frame phase shift.

The value can be entered in various units.

The maximum variation range for the shift always corresponds to a
phase shift of +/- 180° relative to the frame phase of the reference
generator.

The generator sync PLL is used for generating the phase shift.

A Output I.ﬂ.udiDRefGen |

Ref Gen Data  |&ll Zero |

Phaze To Ref IVaIue j

Frame Phase I |:|_|:||:||:||:||:|| ns

Remote-control command:
SOURce : FRAMephase <nu>
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Sample Frequency

1146.2084.32

Used to set the clock rate of the digital audio signal for the generator.
The sample frequency setting is used as a reference whenever audio
data signals are generated.

With "Common Only" and "Jitter Only" generation (with R&S UPV-B2
only), this setting therefore determines the clock rate of the generated
empty frame.

R&S UPV-B2:

Sample Freg I 45 kHz |Z|
32kHz

441 kHz

882 kHz
96 kHz
176.4 kHz
192 kHz
“alue

R&S UPV-B20:

Sample Freg 43 kHz j

F2kHz
441 kHz

If the entered sample frequency is not the same as the actual clock
rate (e.g. with external synchronization), the frequency of all audio
data signals is shifted accordingly.

This setting is also used to select the correct range for the generator
sync PLL.

Value range for numeric entries:

30 kHz to 200 kHz (30 to 55 kHz with R&S UPV-B20)

Standard sampling frequencies can be set directly in the selection
field.

Only R&S UPV-B2:

Synchronization ranges for the generator sync PLL:
30 kHz to 64 kHz (base rate range)

65 kHz to 128 kHz (high rate range)

129 kHz to 200 kHz (extended rate range)

Sync To IAudiu:u In j

Sample Freqg IS\_.-'nc to Anlr j

|48I:IEIEI.EI Hz

If "Audio In" is selected as the synchronization in the "Sync To" line,
the generator can be set to the same sample frequency as the digital
analyzer by selecting "Sync to Anlr" from the "Sample Freq" line.
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32 kHz

441 kHz

48 kHz

88.2 kHz

96 kHz

176.4 kHz

192 kHz

Sync To Anlr

Value

1146.2084.32

Standard sampling rate 32 kHz

Remote-control command:
OUTPut :SAMPle:MODE F32

Standard sampling rate 44.1 kHz

Remote-control command:
OUTPut:SAMPle:MODE F44

Standard sampling rate 48 kHz

Remote-control command:
OUTPut:SAMPle:MODE F48

Standard sampling rate 88.2 kHz

Remote-control command:
OUTPut:SAMPle:MODE F88

Standard sampling rate 96 kHz

Remote-control command:
OUTPut:SAMPle:MODE F96

Standard sampling rate 176.4 kHz

Remote-control command:
OUTPut:SAMPle:MODE F176

Standard sampling rate 192 kHz

Remote-control command:
OUTPut :SAMPle:MODE F192

The sampling rate of the digital audio analyzer is
used for synchronization.

Remote-control command:
OUTPut:SAMP1le:MODE SYNChron

Variable sampling rate entry
Remote-control command:

OUTPut:SAMPle:MODE VALue
OUTPut:SAMPle:FREQuency <nu>
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Audio Bits

Bal Ampl

Unbal Ampl

1146.2084.32

Wordwidth used by the digital audio generator for the Source Mode
"Audio Data".

If the wordwidth is reduced, the values of the audio samples are
rounded off to the specified wordwidth. Unused data bits are encoded
as zeroes in the digital audio signal.

Value range: 8 to 24

Audio Bits I 20 |

Remote-control command:
OUTPut :AUDiobits <n>

Used to set the pulse amplitude of the digital audio signal at the BAL
(XLR) output. The set voltage corresponds to the peak-to-peak value
of the pulse amplitude when the output is terminated with the nominal
impedance (110 Ohm)

The standard voltage is 4 V

Settingrange: 0Vto 85V

This voltage is linked to the setting for the UNBAL amplitude and is
always 4 times higher than this amplitude.

Bal Ampl

: i
Unbal &mpl I 1.000000 ks

Remote-control command:
OUTPut:SIGNal:BALanced:LEVel <nu>

Used to set the pulse amplitude of the digital audio signal at the
UNBAL (BNC) output. The set voltage corresponds to the peak-to-
peak value of the pulse amplitude when the output is terminated with
the nominal impedance (75 Ohm)

The standard voltage is 1 V

Settingrange: 0V 102125V

This voltage is linked to the setting for the BAL amplitude and is
always a quarter of this amplitude.

Bal Ampl

< W
Unkal Ampl I 1.000000 W

Remote-control command:
OUTPut:SIGNal:LEVel <nu>
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Unbal Output

Cable Sim

1146.2084.32

The unbalanced output can be switched so that the digital audio signal
of the selected BAL or UNBAL input is output. If the BAL input is
selected, the balanced signal is converted into an unbalanced signal.
The signal at the BAL input can then be monitored conveniently e.g.
on a connected oscilloscope.

Unkal Output | Auddio Out -
Aodio Ot
J&udioIn
Audio Out The digital audio generator signal is output.

Remote-control command:
OUTPut:UNBalanced:0UTPut AOUTput

Audio In The digital audio signal from the selected BAL or
UNBAL input is output.
It is not possible to output the signal of the optical
input in this case.
The pulse amplitude setting and the cable simulator
do not have any effect on this output.

Remote-control command:

OUTPut:UNBalanced:0UTPut AINPut

Cable simulation used to check the effect of attenuated input signals
along long cables when tests are performed on digital audio receivers.
A cable length of approx. 100 m is simulated.

Cahle Sim o Off { Long

Off Cable simulation is deactivated.

Remote-control command:
OUTPut:CSIMulator OFF

Long Cable simulation for the BAL and UNBAL outputs is
activated.

Remote-control command:
OUTPut:CSIMulator SIMLong
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Ref Voltage

Ref Frequency

1146.2084.32

Reference value for the relative amplitude units.

If the reference value is changed, all amplitude settings linked to the
reference value also change.

Ref Voltane |1.DDDDDD F= |

Remote-control command:
SOURce:VOLTage:REFerence <nu>

Reference value for the relative frequency units.

If the reference frequency is changed, all frequency settings linked to
the reference value also change.

Fef Frequency |1DDD.DDD Hz |

Remote-control command:
SOURce:FREQuency:REFerence <nu>
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Digital Impairments Configuration Panel

The digital impairment configuration panel requires option R&S UPV-B2.

Generator Config [_[ol=] This panelis used to select the digital impairment signal - jitter or

common-mode - which can be added to the output signal of the
Instrument »|l| digital audio generator. The parameters of the signals are set in
, the generator function panel.

Source ode Ithter J The impairments are activated or deactivated in the Digital Audio

Ref Voltage |1.|J|:||:|uu Ul Generator Config panel.
RefFﬁmuency|1DDUUD Hz

Source Mode Used to set whether jitter or a common-mode signal is generated.

Jitter A digital audio signal with jitter for tests on digital audio receivers can
be generated.
The value of the jitter and delay impairment is normally specified in Ul
(Unit Interval). One Ul is defined as the smallest pulse width of the
digital audio signal (eye width) and does not depend on the selected
sampling rate. One Ul corresponds to the clock period with which the
digital signal is clocked ("biphase clock"). With digital audio signals,
one Ul corresponds to the 128th part of the sampling period; at
48 kHz, one Ul is 163 approx. ns.

Remote control command:
SOURce:SRCMode JITTer

Common A digital audio signal with superimposition of a common-mode signal
at the BAL output can be generated.
Balanced cables are also used for the digital audio signal links. Here,
coupled impairments (e.g. from ground loops) occur as common-
mode voltage at the interfaces.

Remote control command:
SOURce : SRCMode COMMon
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Ref Voltage

Ref Frequency

1146.2084.32

Reference value for the relative amplitude units.

The unit for the reference value corresponds to the selected source
mode (e.g. Ul in the source mode "Jitter").

If the reference value is changed, all amplitude settings linked to the
reference value also change.

Fef WValtage |1.DDDDD ]l

Remote-control command:
SOURce:VOLTage:REFerence <nu>

Reference value for the relative frequency units.
If the reference frequency is changed, all frequency settings linked to
the reference value also change.

Fef Frequency |1DDD.DDD Hz |

Remote-control command:
SOURce:FREQuency:REFerence <nu>
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Configuring the IS Generator

I’S Generator Configuration Panel

The Config panel is used to set the analog and digital generator. The configuration options for the 1°S

generator are described below.

Channel Used to select the digital audio channels left (Ch1) and right (Ch2).

Channel

OFF
1
2
2=1

1146.2084.32

IOff |
y

2
2=1

Both channels are deactivated.

The frequency and level setting of the channels have
no effect.

An "empty frame" that does not contain any audio data
(all bits = zero) is generated.

Remote-control command:
OUTPut :CHANnel OFF

Only the left channel supplies the generator signal; the
right channel is deactivated (all bits = zero).

Remote-control command:
OUTPut :CHANnel CH1

Only the right channel supplies the generator signal;
the left channel is deactivated (all bits = zero).

Remote-control command:
OUTPut :CHANnel CH2

Both the left and right channels supply the same
output signal.

If the generator function "Stereo Sine" is selected, the
two may differ with regard to frequency, phase and
amplitude.

Remote-control command:
OUTPut :CHANnel CH2Isl
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Sync To Used to select the source to which the I°S generator is synchronized.
wiordl Length
Extern Masterclk
SAMPIE Freq | Etern wiordolk
Intern The generator uses the internal clock.
Remote-control command:
SOURce:DIGital:SYNC:TO INTern
Extern Synchronization to the applied master clock signal at
Masterclk the rear TX CLK IN connector.
Remote-control command:
SOURce:DIGital:SYNC:TO EXTMasterclock
Extern Synchronization to the applied word clock signal at the
Wordclk rear TX CLK IN connector.
Remote-control command:
SOURce:DIGital:SYNC:TO EXTWordclock
Word Length Word length of a data frame for each channel.

Value range: 16, 24, 32.

wiord Length | 16 bit =l
16 bit
24 bit
32 bit
16 bit Word length 16 bits

24 bit

32 bit

1146.2084.32

Remote-control command:
OUTPut :WLENgth W16

Word length 24 bits

Remote-control command:
OUTPut :WLENgth W24

Word length 32 bits

Remote-control command:
OUTPut :WLENgth W32
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Sample Frequency

1146.2084.32

Used to set the sampling frequency.

The sampling frequency corresponds to the frequency of the FSYNC
signal. All frequency information of generated audio data are with
reference to this setting. If the °S generator is operated with external
wordclock synchronization and the frequency of the external clock
signal does not correspond to the set sampling frequency, the °S
generator generates audio data with an incorrect frequency. Even with
external masterclock synchronization, the external clock signal must
correspond to the set sampling frequency multiplied by the selected
MCIk ratio. Otherwise, the I1°S generator also generates audio data with
an incorrect frequency.

Sample Freq I g kHz j
8 kHz -

16 kHz
2205 kHz
32 kHz
44 1 kHz
45 kHz
185.2 kHz
{96 kHz
1764 kHz ;|

Value range for numeric entry:
6.75 kHz to 410 kHz

Standard sampling frequencies can be set directly in the selection field.

8 kHz Standard sampling rate 8 kHz

Remote-control command:
OUTPut:SAMPle:MODE FO08
11.025 kHz Standard sampling rate 11.025 kHz

Remote-control command:
OUTPut :SAMPle:MODE F11

16 kHz Standard sampling rate 16 kHz

Remote-control command:
OUTPut:SAMPle:MODE F16

22.05 kHz Standard sampling rate 22.05 kHz

Remote-control command:
OUTPut :SAMPle:MODE F22
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32 kHz

441 kHz

48 kHz

88.2 kHz

96 kHz

176.4 kHz

192 kHz

384 kHz

Value

1146.2084.32

Standard sampling rate 32 kHz

Remote-control command:
OUTPut :SAMPle:MODE F32

Standard sampling rate 44.1 kHz

Remote-control command:
OUTPut:SAMPle:MODE F44

Standard sampling rate 48 kHz

Remote-control command:
OUTPut:SAMPle:MODE F48

Standard sampling rate 88.2 kHz

Remote-control command:
OUTPut:SAMPle:MODE F88

Standard sampling rate 96 kHz

Remote-control command:
OUTPut:SAMPle:MODE F96

Standard sampling rate 176.4 kHz

Remote-control command:
OUTPut:SAMPle:MODE F176

Standard sampling rate 192 kHz

Remote-control command:
OUTPut :SAMPle:MODE F192

Standard sampling rate 384 kHz

Remote-control command:
OUTPut :SAMPle:MODE F384

Variable sampling rate entry
Remote-control commands:

OUTPut:SAMPle:MODE VALue
OUTPut:SAMPle:FREQuency <nu>
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MCIlk Ratio Ratio between MCLK and FSYNC.

Value range: 64, 96, 128, 192, 256, 512

1146.2084.32

MCIk Ratic | 96
95
192
384

|

The value range is limited by word length and sampling frequency.

Word Length 16 bit, Sync To Intern:

Sampling frequency

6.75 kHz to 108 kHz
>108 kHz to 216 kHz
>216 kHz to 410 kHz

Selectable MCIk ratio

64, 128, 256, 512
64, 128, 256
64, 128

Word Length 24 bit, Sync To Intern:

Sampling frequency

6.75 kHz to 108 kHz
>108 kHz to 216 kHz

Selectable MCIk ratio

96, 192, 384
96, 192

Word Length 32 bit, Sync To Intern:

Sampling frequency

6.75 kHz to 108 kHz
>108 kHz to 216 kHz
>216 kHz to 410 kHz

Selectable MCIk ratio

128, 256, 512
128, 256
128

Word Length 16 bit, Sync To Extern Masterclk:

Sampling frequency

6.75 kHz to 108 kHz
>108 kHz to 216 kHz
>216 kHz to 410 kHz

Selectable MCIk ratio

128, 256, 512
128, 256
128

Word Length 24 bit, Sync To Extern Masterclk:

Sampling frequency

6.75 kHz to 108 kHz
>108 kHz to 216 kHz
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Word Length 32 bit, Sync To Extern Masterclk:

Sampling frequency Selectable MCIk ratio

6.75 kHz to 108 kHz 128, 256, 512
>108 kHz to 216 kHz 128, 256
>216 kHz to 410 kHz 128

Word Length 16 bit, Sync To Extern Wordclk:

Sampling frequency Selectable MCIk ratio

6.75 kHz to 108 kHz 64, 128, 256, 512
>108 kHz to 216 kHz 64, 128, 256
>216 kHz to 410 kHz 64, 128

Word Length 24 bit, Sync To Extern Wordclk:

Sampling frequency Selectable MCIk ratio

6.75 kHz to 108 kHz 96, 192, 384
>108 kHz to 216 kHz 96, 192

Word Length 32 bit, Sync To Extern Wordclk:

Sampling frequency Selectable MCIk ratio

6.75 kHz to 108 kHz 128, 256, 512
>108 kHz to 216 kHz 128, 256
>216 kHz to 410 kHz 128

64

96

128

192

64 times the sampling rate (with word length 16 bits)

Remote-control command:
OUTPut :MCLKratio Mo4

96 times the sampling rate (with word length 24 bits)

Remote-control command:
OUTPut :MCLKratio M96

128 times the sampling rate (with word length 16 and
32 bits)

Remote-control command:
OUTPut :MCLKratio M128

192 times the sampling rate (with word length 24 bit)

Remote-control command:
OUTPut :MCLKratio M192
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256 256 times the sampling rate (with word length 16 and
32 bit)

Remote-control command:
OUTPut :MCLKratio M256

384 384 times the sampling rate (with word length 24 bits)

Remote-control command:
OUTPut :MCLKratio M384

512 512 times the sampling rate (with word length 16 and
32 bits)

Remote-control command:
OUTPut:MCLKratio M512
Audio Bits Resolution of audio data within a frame.
If the resolution is reduced, the values of the audio samples are
rounded off to the specified word length. Unused data bits are encoded

as zeroes in the digital audio signal.

Value range: 8 ... "Word Length"

Audio Bits |24

Remote-control command:
OUTPut :AUDiobits <n>

Format Selection of the I’S generator function.

Format Uzer Definable j

Standard 125

Faync Shape

Uzer Definable

Standard 128  The I°S generator transmits in the standard I°S format.
The following parameters are assigned a fixed default:

Fsync Shape Square Pulse
Fsync Polarity  Left(1) = Low
Word Offset -1

Remote-control command:
OUTPut:FORMat SI2S
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User-
definable

Der I°S generator transmits in I°S-like format. The
following format-influencing parameters are

Fsync Shape

Fsync Polarity

1146.2084.32

additionally available:

Fsync Shape

Fsync Polarity

Word Offset
Remote-control command:

OUTPut:FORMat USER

Selection of the FSYNC signal form.

Feync Shape | Square Pulse j

Sguare Pulze

Bit Pulze

Faync Polarity

it T

Square Pulse The FSYNC signal is transmitted as a symmetrical
rectangle.

Remote-control command:
OUTPut: FSHape SQU

Bit Pulse The FSYNC signal is transmitted as a bit pulse.
Remote-control command:

OUTPut: FSHape BITP

FSYNC signal polarity.

Faync Polarity I Left (17 = Laow j

wiord Offzet  Smeibh ARk

Lett (17 = High
F=ync Polarity I Megative j
Vord Offzet

Pozitive

If Fsync Shape is set to Square Pulse, the following selection is
available:

Left (1) =Low While the left channel (channel 1) is being sent, a low
level is applied at the FSYNC signal at a word offset of
0.

Remote-control command:
OUTPut:FPUlse LFTL
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Word Offset

Ref Voltage

1146.2084.32

Left (1) = High While the left channel (channel 1) is being sent, a high
level is applied at the FSYNC signal at a word offset of
0.

Remote-control command:
OUTPut:FPUlse LFTH

If Fsync Shape is set to to Bit Pulse, the following selection is available:

Positive At a Word Offset of 0, a positive pulse marks the
beginning of the left data word.

Remote-control command:
OUTPut:FPUlse POS

Negative At a Word Offset of 0, a negative pulse marks the
beginning of the left data word.

Remote-control command:

OUTPut:FPUlse NEG

By using Word Offset, you can set the number of SCK clock cycles by
which the Fsync signal transmission is delayed relative to the audio
data.

Value range: -"Word Length"... 0 ... +"Word Length"-1

wiord Offset |

Remote-control command:
OUTPut :WOFFset <n>
Reference value for the relative amplitude units.

If this reference value is changed, all amplitude settings linked to the
reference value also change.

Ref Woltane |1 00o0oa F= ‘

Remote-control command:
SOURce:VOLTage:REFerence <nu>
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Ref Frequency Reference value for the relative frequency units.

If this reference frequency is changed, all frequency settings linked to
the reference value also change.

Fef Frequency I 1000.000 Hz ‘

Remote-control command:
SOURce:FREQuency:REFerence <nu>
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Timing Diagrams

The timing diagrams below show a number of configuration examples that illustrate the effect of the
parameters.

Standard 12S

(Word Offset = -1)
(Fsync Shape = Square Pulse)
(Fsync Polarity = Left (1) = Low)

Word Offset
f<—

S S oy Yy o

FSYNC |

{{I

\ \ \
\ 1 \
DATA J/ MsB X X X X gg X LSB \ SS J/ MsSB X X
Word n-1 ! Word n | | Word n+1
Sample r-1 \ Sample | ‘ ‘ Sample r
Right Channel | Left Channel \ | Right Channel

| Audio Bits | |
l N \
\ \
| Word Length |

User-Definable

Word Offset = 1
Fsync Shape = Bit Pulse
Fsync Polarity = positive

Word Offset
E—

FSYNC | | « : g :
0 G S i ) e ¢ U =5

27 ‘ ‘

\ \

\ \

\ \

N \

\

>

DATA

2
Word n Word n+1
Sample | Sample r
Left Channel Right Channel

Word n-1
Sample r-1
Right Channel

Audio Bits

Word Length

AT K N

1146.2084.32 4.40 E-8



R&S UPV Configuring the 12S Generator

User-Definable

Word Offset = -1
Fsync Shape = Bit Pulse
Fsync Polarity = negative

Word Offset
<—
SCK wwm
FSYNC [ . — ‘
| « \ \
27
DATA / MsB X X X X « X LsB \ SS / msB X X
Word n-1 ! Word n ! ! Word n+1
Sample r-1 \ Sample | ‘ ‘ Sample r
Right Channel | Left Channel | | Right Channel

| Audio Bits | |
k >! \
\ \
| Word Length |
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Interface Assignment

I°S connector (25-contact D-Sub connector)
It is recommended to use a shielded cable when connecting the R&S UPV via the RS 232-C-interface.

GND GND GND GND GND GND
GND |GND | GND | GND|GND |GND |GND

1 ® 00 06 06 006 00 00 00 13
14 ® 0 06 06 06 6 00 000 5
RX_SCK +3.3V TX_MCLK
RX_FSYNC +5V TX_SCK
RX_DATA TX_DATA
TX_FSYNC
Pin Signal I(;‘S':thl.l(tl)(O) Data direction

1 GND Ground connection
2 GND Ground connection
3 GND Ground connection
4 GND Ground connection
5 GND Ground connection
6 GND Ground connection
7 GND Ground connection
8 GND Ground connection
9 GND Ground connection
10 GND Ground connection
11 GND Ground connection
12 GND Ground connection
13 GND Ground connection
14 not connected

15 RX_SCK | Serial clock analyzer
16 RX_FSYNC | Frame sync analyzer
17 RX_DATA | Serial data analyzer
18 not connected

19 +3.3 V (500 mA) (6] Power supply

20 +5V (500 mA) O Power supply

21 not connected

22 TX_DATA (6] Serial data generator
23 TX_FSYNC (0] Frame sync generator
24 TX_SCK (6] Serial clock generator
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. . Input (1) . .
Pin Signal Output (0) Data direction
25 TX_MCLK o Master clock output
generator
TX CLK IN (BNC connector)
. . Input (1) . .
Pin Signal Output (0) Data direction
1 GND Ground connection
2 TX CLK Master clock input
- generator
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Configuring the USI Dual Channel Generator

USI Dual Channel Generator Configuration Panel

The configuration panel is used for the analog and digital generator settings. The configuration options
for the USI dual channel generator are described below.

Clock Used to select the continuous clock or gated clock operating modes.

Generator Config M =] B

Inztrument IUSIDuaIChan vI

Clock I Continuous j
Mixed Sampfroy Continuous
Gated

Featio [=

Continuous The continuous clock operating mode requires a
continuous clock for the generator. The clock source
may be internal or external. Several types of
synchronisation are available if the timing device is
external.

Remote control command:
OUTPut :CLOCk CONTinous

Gated The gated clock operating mode must be selected if
the externally supplied bit clock (BCIk) and the
externally supplied word clock (Fsync) are
discontinuous or have such a large jitter that the
internal PLL can no longer follow this clock.

The synchronisation type is limited to the “external
word clock and bit clock” (Ext Fsync&BCIlk) mode.
Audio monitoring of the audio signal generated is not
possible.

Remote control command:
OUTPut:CLOCk GATed

Mixed Sampfrq Used to produce data streams of varying sampling rates in both
generator channels.

Mixed Sampfrog [+ | |

Remote control command:
OUTPut:MSAMplefrequency ON|OFF
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Ratio

Samples/Frame

No of Slots

TX_DATA1

TX_DATA2

TX_DATA3

1146.2084.32

Down-sampling factor for 2nd generator channel with regard to the
sampling rate.
Valuerange: 2 ... 6

| Ratio E ‘ |

Remote control command:
OUTPut:RATio <n>

Defines the number of samples of a generator channel per frame.
Value range: 1 ... 32

Remote control command:
OUTPut:SPFRame <n>

Samples.l’Frameln ‘ |

Defines the number slots per frame.
Value range: 1 ... 256

Mo af Slats |E | |

Remote control command:
OUTPut:NOSLots <n>

Defines which signal is output on the individual slots of the TX_DATA1
data line.

TH_DAaTAl Gent:1.GenZ: 2 ||

Remote control command:
OUTPut:TXData <string>

Defines which signal is output on the individual slots of the TX_DATA2
data line.

Tr_DATAZ Genl:1.Genz:2 ||

Remote control command:
OUTPut:TXData2 <string>

Defines which signal is output on the individual slots of the TX_DATA3
data line.

Tr_DATAS Genl:1 . Genz: 2

Remote control command:
OUTPut:TXData3 <string>
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TX_DATA4 Defines which signal is output on the individual slots of the TX_DATA4
data line.
TH_DATA4  [Gert:1 Gen2:2 ||

Remote control command:
OUTPut:TXData4 <string>

Sync To Used to select the source to which the USI generator is synchronised.

sync To Internal Clock j
Irternal Clock
Ext Masterclk
Ext Fsync
Audio Bits Ext Feync (Audion)
Ext FeyncaBClk

i

First Bit

Slat Length

Lead Bits

Internal Clock The generator uses the device’s internal clock.

Remote control command:
SOURce:SYNC:TO IClock

Ext Masterclk Synchronises to the externally supplied master clock
signal (TX_MCLK_IN).

Remote control command:
SOURce:SYNC:TO EMASterclock

Ext Fsync Synchronises to the external FrameSync signal
(TX_FSYNC_IN). The generator signal cannot be
audio-monitored. A master clock signal is additionally
generated and output.

Remote control command:
SOURce:SYNC:TO EFSYnc

Ext Fsync Synchronises to the external FrameSync

(AudMon) (TX_FSYNC_IN) signal. The generator signal can be
audio-monitored. No master clock signal is ouptut.

Remote control command:
SOURce:SYNC:TO EFAMon

Ext Synchronises to the external FrameSync
Fsync&BClk (TX_FSYNC_IN) and bit clock (TX_BCLK IN) signals.

Remote control command:
SOURce:SYNC:TO EFBClk
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Overview of the various synchronisation modes:

Internal | External External External frame sync | External frame | External frame
clock master clock | frame sync | with audio monitor | sync, bit clock | sync, bit clock
(gated)

Master clock output o tri o tri o tri

Master clock input - X - -- -- -

Bit clock output o o] o] o] tri tri

Bit clock input - - - - X X

Frame sync output o o] o] o tri tri

Frame sync input - - X X X X

Slot clock output o o] o] o] o) o

X Input signal must be present

o Output signal is available

tri  Output in tristate mode (high impedance)
-- input not used

First Bit Defines the sequence in which the data bits are transmitted
Fir=t Bit o MSB (T LEB | |
MSB The most significant bit is transmitted first.

Remote control command:
OUTPut:FBIT MSB

LSB The least significant bit is transmitted first.

Remote control command:
OUTPut:FBIT LSB

Slot Length Slot length of a slot including gaps ( 0 bits)
Value range: 8 to 256

| Slot Length |E

Remote control command:
OUTPut:SLTLength <n>

Audio Bits Slot length of the audio data within a slot (sub-frame).
Unused data bits are coded as zeros in the digital audio signal.
Value range: 8 to slot length (max 32)

fuadio Bits H

Remote control command:
OUTPut :AUDiobits <n>
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Lead Bits

Sample Freq

1146.2084.32

Defines the offset of the audio bits within a slot relative to the start of
the slot.

If LSB is selected as first bit the lead bits setting is automatically
corrected if the audio bits setting is changed so that the MSB is
transmitted in the same position. This has the advantage that the
resolution of the signal transmitted is changed but not the amplitude if
the audio bits are changed.

Example:
Channel Length: 32

Audio bits: 24 — 23 (setting changed by user)
Lead bits: 8 — 9 (automatic correction)

Value range: 0 to slot length - audio bits

LesdBits | | |

Remote control command:
OUTPut:LBITs <n>

Used to set the sample frequency.

All frequency specifications of the audio data transmitted refer to this
setting. If the USI generator is operated with external synchronisation
and the frequency of the external clock signal does not correspond to
the set frequency of the Fsync signal, the generator generates signals
with the wrong frequency.

For data formats with one sample per frame, the sample frequency
corresponds to the FSync signal frequency. In the case of several audio
data samples from one source within a frame, the frequency of the
FSync signal results from the sample frequency divided by the
samples/frame factor.

Zample Freg 43 kHz j
Faync Freg  |SkHZ =
11.025 kHz
BClk Freg 1E kHz
Faync Wicdth 22105 kHz
Faync Offzet SPlins
44 1 kHz

Fzync Slope

BClk Slope §8.2 kHz
96 kHz

176.4 kHz |
SIClk Offzet }1 [

SICIK Wyicth

Value range for numeric input:
0.84375 kHz to 400 kHz

Standard sampling frequencies can be set directly in the selection list.
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1146.2084.32

Auto

8 kHz

11,025 kHz

16 kHz

22,05 kHz

32 kHz

441 kHz

48 kHz

88,2 kHz

Automatic setting of the sampling rate. The sampling
rate is measured, set and displayed in the following
line. The set value is automatically updated if the
existing sampling rates changes. This setting is only
available with external synchronisation.

Note:

The digital generator must be re-initialized with every
new sampling frequency. If an external clock with a
large jitter is fed in a fixed frequency should be
selected instead of the Auto setting.

Remote control command:
OUTPut :SAMPle:MODE AUTO

8 kHz standard sampling frequency

Remote control command:
OUTPut:SAMPle:MODE FO08

11.025 kHz standard sampling frequency

Remote control command:
OUTPut:SAMPle:MODE F11

16 kHz standard sampling frequency

Remote control command:
OUTPut:SAMPle:MODE F16

22.05 kHz standard sampling frequency

Remote control command:
OUTPut :SAMPle:MODE F22

32 kHz standard sampling frequency

Remote control command:
OUTPut :SAMPle:MODE F32

44 1 kHz standard sampling frequency

Remote control command:
OUTPut:SAMPle:MODE F44

48 kHz standard sampling frequency

Remote control command:
OUTPut:SAMPle:MODE F48

88.2 kHz standard sampling frequency

Remote control command:
OUTPut:SAMPle:MODE F88

4.49 E-8



Configuring the USI Dual Channel Generator R&S UPV

96 kHz 96 kHz standard sampling frequency

Remote control command:
OUTPut:SAMPle:MODE F96

176,4 kHz 176.4 kHz standard sampling frequency

Remote control command:
OUTPut:SAMPle:MODE F176

192 kHz 192 kHz standard sampling frequency

Remote control command:
OUTPut:SAMPle:MODE F192

384 kHz 384 kHz standard sampling frequency

Remote control command:
OUTPut:SAMPle:MODE F384

Value Numeric input of the sampling frequency

Zample Freg Walue j

Remote control command:
OUTPut:SAMPle:MODE VALue
OUTPut:SAMPle:FREQuency <nu>

Fsync Freq Is only displayed for multi-sampling formats. The Frame Sync frequency
corresponds to the sampling frequncy divided by the samples/frame
factor.

| Faync Freg I 24 0000 kHz |

Remote control command:
OUTPut:FSYNc:FREQuency?

BCIlk Freq Displays the bit clock frequency. Is calculated from the product of
channel length * no of slots * sample freq / samples/frame.

BClk Freg I 1:536.00 kH=

Remote control command:
OUTPut:BCLk:FREQuency?
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Fsync Width

Fsync Offset

1146.2084.32

Width of the FSYNC pulse

Fsync victh |1 Slat -
Faync Offzet 1 Bit

Faync Slope Shuare
BCl Slope | ¥alue

1 bit The FSYNC pulse is one data bit in length (BClk
period)

Remote control command:
OUTPut:FWIDth ONEBit

1 slot The FSYNC pulse is the length of an audio channel (=
slot length)

Remote control command:
OUTPut:FWIDth ONESlot

Square The FSYNC pulse has the shape of a symmetrical
rectangle. If the number of the slot’s bit clock (BCIk)
cycles is odd the high phase is one cycle longer than
the low phase (if Fsync slope = rising)

Remote control command:
OUTPut:FWIDth SQUare

Value The length of the FSYNC pulse corresponds to the
numeric value in data bits (BClk periods).

Value range: 1 to (slot length*no of slots)-1

Remote control command:
OUTPut:FWIDth VALue
OUTPut:FWIDth:VALue <n>

Determines the offset of the Fsync pulse relative to the reference point
(start of the first slot)
Value range: -slot length*(no of slots)...+slot length*(no of slots)-1

Faync Offset In | |

Remote control command:
OUTPut:FOFFset <n>
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Fsync Slope Polarity of the Fsync pulse

Fsync Slope  f« Rizing  Falling H

Rising The Fsync pulse begins with a positive edge.

Remote control command:
OUTPut:FSLope RISing

Falling The Fsync pulse begins with a negative edge.

Remote control command:
OUTPut:FSLope FALLing

BClk Slope Bit clock polarity (BCIk)

BClk Slope {* Rizing (™ Falling

Rising The TX_FSYNC_OUT, TX_SLCLK_OUT, TX_DATA1,
TX_DATA2, TX_DATA3 and TX_DATA4 signals are
sampled with a rising bit clock edge (relative to
TX _BCLK_IN in slave mode or TX_BCLK_OUT in
master operation and with internal synchronisation). In
case of external synchronisation the TX_FSYNC_IN
signal is always sampled with the reverse bit clock
edge (TX_BCLK_IN). In this case with the falling edge
of the external bit clock signal.

Remote control command:
OUTPut:BSLope RISing

Falling The TX_FSYNC_OUT, TX_SLCLK_OUT, TX_DATA1,
TX_DATA2, TX_DATA3 and TX_DATA4 signals are
sampled with a falling bit clock edge (relative to
TX _BCLK_IN in slave mode or TX_BCLK_OUT in
master operation and with internal synchronisation). In
case of external synchronisation, the TX_FSYNC_IN
signal is always with the reverse bit clock edge
(TX_BCLK_IN). In this case with the rising edge of the
external bit clock signal.

Remote control command:
OUTPut:BSLope FALLing
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SIClk Width

SIClk Offset

SICIk Slope

1146.2084.32

Slot clock pulse (SICIk) width

SICIk Wictth |1 bt =
SICk Offset
Sguare
ZSICIk Slope Value
1 bit The SICIk pulse is one data bit in length (BClk period).

Remote control command:
OUTPut:SLCWidth ONERit

Square The SICIk pulse has the shape of a symmetrical
rectangle. If the number of the slot’s bit clock (BClk)
cycles is odd the high phase is one cycle longer than
the low phase (with SIClk slope = rising).

Remote control command:
OUTPut:SLCWidth SQUare

Value The length of the SICIk pulse corresponds to the
numeric value in data bits (BClk periods).

Value range: 1 to slot length -1
Remote control command:

OUTPut:SLCWidth VALue
OUTPut:SLCWidth:VALue <n>

Determines the slot clock (SICIk) offset relative to the start of the slot.
Value range: -slot length ... + slot length-1

SICIk Offzet |n | |

Remote control command:
OUTPut:SLCOffset <n>

Slot clock (SICIk) pulse polarity.

SICIk Slope {* Rizing ( Falling ||

Rising The SICIk pulse begins with a positive edge.

Remote control command:
OUTPut:SLCSlope RISing

Falling The SICIk pulse begins with a negative edge.

Remote control command:
OUTPut:SLCSlope FALLing
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MCIk Ratio

BCIk Jitt Freq

BCIk Jitt Ampl

MClk Jitt Freq

1146.2084.32

Relationship between the master clock (MCLK) and the FrameSync
(FSYNC).
Value range: 16 to 768 (max. 110.592 MHz)

MCIk Ratio | 16 | |

Remote control command:
OUTPut :MRATio <n>

The generator output signals (TX_BCLK_OUT, TX_FSYNC_OUT,
TX_SLCLK_OUT, TX_DATA1 to 4) can be jittered sinusoidally. The
jitter oscillator frequency is set with this parameter.

Value range: 100 mHz to 110 MHz max (depending on the amplitude set).

BClk Jitt Freg |1EIEIEI.I:IEI Hz | |

Remote control command:
OUTPut:BCLock:JITFrequency <nu>

The generator output signals (TX_BCLK_OUT, TX_FSYNC_OUT,
TX_SLCLK_OUT, TX_DATA1 to 4) can be jittered sinusoidally. This
parameter determines the jitter oscillator’s peak amplitude.

Value range: 0 to 2.5 Ul max (depending on the frequency set).
One Ul corresponds to the bit clock (BCIk) cycle period.

BCIk Jitt &mpl ID.EIEIEIEIEI ] | |

Remote control command:
OUTPut:BCLock:JITAmplitude <nu>

The TX_MCLK_OUT generator signal can be jittered sinusoidally. The
jitter oscillator frequency is set with this parameter.

Value range: 100 mHz to 110 MHz max (depending on the amplitude
set).

RACIE Jitt Fred I 1000.00 Hz | |

Remote control command:
OUTPut:MCLock:JITFrequency <nu>
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MCIk Jitt Ampl

Logic Voltage

1146.2084.32

The TX_MCLK_OUT generator signal can be jittered sinusoidally. This
parameter determines the jitter oscillator peak amplitude.

Value range: 0 to 2.5 Ul max (depending on the set freqeuency).

One Ul corresponds to the master clock (MCLK) cycle period.

CIE Jitt Armgl ID.EIEIEIEIEI ] | |

Remote control command:
OUTPut:MCLock:JITAmplitude <nu>

Used to set the generator logic voltage. Changing the voltage level
causes the sample to be reloaded. The sample can be attached and
disconnected and put back into operation during operation with this
mechanism.

Logic “altage | 3.3 YWolt j
Coding 0.9 volt
1.2 Wolt

Ref Yoltage 15 %ot

Ref Frequency | 1.8 Vol
25% ok

T RN

0.9 Volt 0.9 volts CMOS logic voltage

Remote control command:
OUTPut:LOGVoltage MV0900

1.2 Volt 1.2 volts CMOS logic voltage

Remote control command:
OUTPut:LOGVoltage MV1200

1.8 Volt 1.8 volts CMOS logic voltage

Remote control command:
OUTPut:LOGVoltage MV1800

2.5 Volt 2.5 volts CMOS logic voltage

Remote control command:
OUTPut:LOGVoltage MV2500

3.3 Volt 3.3 volts LVTTL logic cvoltage

Remote control command:
OUTPut:LOGVoltage MV3300
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Coding

Ref Voltage

Ref Frequency

Resync

1146.2084.32

Generator data coding regulation. A Law and p Law quantification
characteristics are available for telephony applications.

Coding I Mone j
Az

Ref Freguency p-Lae

Resync Execl

None Generator data is analyzed linearly PCM coded.

Remote control command:
OUTPut :CODing NONE

A-Law Generator data is quantified in accordance with A Law.

Remote control command:
OUTPut:CODing ALAW

M-Law Generator data is quantified in accordance with y Law.

Remote control command:
OUTPut :CODing ULAW

Reference value for the relative amplitude units.
If this reference value is changed, all reference value-related amplitude
settings are also changed.

Ref Woltage Im Fs | |

Remote control command:
SOURce:VOLTage:REFerence <nu>

Reference value for the relative frequency units.
If the reference frequency is changed, all reference value-related
frequency settings are also changed.

Ref Frequency Im Hz | |

Remote control command:
SOURce:FREQuency:REFerence <nu>

Using this function triggers renewed synchronisation of the generator. If
this is synchronised externally, this function must be called once after
applying the external clock signal

Resync |

Remote control command:
OUTPut:RESYnc ONCE
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Meaning of the TX_DATA 1 to TX_DATA 4 setting line
strings

Setting strings for standard formats with one sample per frame:

If the generator is configured with the following setting lines, each slot within a frame contains the same
sample of the selected signal source. The exemplary format visualised below corresponds to current
converter formats.

Gent Gan? Geni Gend Een Gen? Geni Gend
en. 96 en. 44 eq. 96 ed. 45 eq. 100 eq. a7y eq. 100 eq. 57
Slot 1 Slot 2 Slot 1 Slaot 1 Slot 1 Slot 1 Slaot 1 Slot 2
o
Frarme 1 Frame 2

In the TX_DATAA1 to 4 setting lines the “Generator1”, “Generator2”, “Null” and “Tristate” signal sources
can be separately assigned to the maximum 256 slots of any single data line.

Syntax:
<Source>:<Target>.<Traget>.<Source>:<Target>.<Target>.<Target>.<Target> etc.

Signal sources:
Gen1 = keyword for generator 1 Gen2
Zero = zeros are output Tri

= keyword for generator 2
= output is switched to high impedance

The following targets are available:
n = slot n (mit n=1...256) x-y = slot x to slot y
all = all slots even/odd = all even/odd slots

The individual target slots are separated from one another by dots (.). They can be both separately
addressed (e.g. 1. 2. 3.), specified as a slot range (e.g. 4-15) or addressed via the pre-defined “all’,
“even” or “odd” group designations. All undefined target slots are set to signal source zero by default.

Spaces are ignored by the software, even if they occur within keywords. The assignment commands
can be written in any combination of capital and small letters. The setting string for any given data line
is analyzed from left to right so that commands situated further to the right overwrite previous settings.

The combination of the “Tri:ext” keywords can occur at any position in the string and transfers the
tristate control to the externally supplied TX_OE signal; this has a higher priority than the OE control
which can be set internally with the”Tri:<target>" command line.

The following applies for external OE control activated by "Tri:ext":

TX_OE="1"
The generator behaves as defined in the string
TX_OE ="0"

The generator switches the data line to tristate for the duration of the low level, regardless of the
content of the command string.

The external TX_OE does not function combinatively but must be applied one cycle before the start of

the slot or the desired action time. The signal is transferred with the same BClk edge with which the
date is output. The following diagram shows how the external Output Enable signal works.
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TX_BCLK_OUT

TX_FSYNC_OUT
TX_SLCLK_OUT

TX_DATA

X_OE

(external OE signal)

OE

(internal generated OE)

Parameters:

Sync to: Internal Clock
No of Slots: 2

Slot Length: 10
Audiobits:8

TX_DATA: Gen1:1.2.tri:2
Bitclk Slope: Falling

Fsync Offset: 0

Fsync Wdith. Squareor 10
Fsync Slope: Falling

SICIk Wdith: 1bitor 1
SICIk Offset: 0

SICIk Slope: Rising

Lead Bits 0

Bit Order: MSB first

Reference Point:
Beginning of Channel 1

v
1 [
Channel 2 Channel 1 Channel 2
msBX X X X X X XisB e
‘Samplin time of external OE |
Output disabled Output enabled Output disabled

Audio Bits

|

| Wordlength

Examples for common setting strings:

geni1:even.1.3.5.Tri:ext
All even slot numbers and also slots 1, 3 and 5 contain the audio signal generated in generator 1. The
external tristate control is also switched on.

tri:all.gen1:1.3.6.gen2:3.4-6
Slot 1 transmits the audio signal generated in generator 1 whilst slots 3, 4, 5 and 6 contain the second
generator’s signal. All other slots are switched to tristate.

1146.2084.32
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Setting strings for multi-sample formats with several samples per frame:

If the generator is configured with the following setting strings any sample from the selected signal
source can be assigned to any slot within a frame; these can even be placed in any arbitrary order. This
freedom of selection is intended for specific proprietary formats and permits all imaginable
combinations. The following shows a format with two samples per frame which can be placed in any
slot.

Genl 51 Gend 52 Genl 52 Genz 51 Genl 51 Gen2 52 Genl 52 Gend 51
er. 496 eq. 51 eg. 98 eq. 44 eg. 100 eqg. 63 eqg. 102 eg. 4f
. T ' JI W JI T T JI W JI ' JI ' g
Channel Channel Channel Channel Channel Channel Channel Channel
1 2 3 4 1 2 3 4
o — —
S —
Frame 1 Frame 2

The individual samples from the “Generator1”, “Generator2”, “Null” und “Tristate” signal sources can be
arbitrarily assigned to the maximum 256 slots of each data line in the TX_DATA1 - 4 setting lines. The
transmission sequence of the individual samples is not important. Care must just be taken that the
product of the number of signal sources (e.g. Gen1 and Gen2 = 2 signal sources) and the number of
samples per frame remains smaller or equal to the the number of slots. With three samples per frame
and the use of both generator slots there must be at least six slots.

Syntax:
<source>-<sample number>:<target>.<target>.<source>-<sample number>:<target>.<target>.<target>.
etc.

Signal source:

Gen1 = keyword for generator 1 Gen2 = keyword for generator 2

Zero = zeros are output Tri = output is switched to high impedance
The following targets are available:

n = slot n (with n=1 to 256) X-y = slot x to slot y

all = all slots even/odd = all even /odd slots

The individual target slots are separated by points (.). They can be addressed separately (e.g. 1. 2. 3.),
specified as a range (e.g. 4-15) or addressed with the pre-defined “all”, “even” or “odd” group
designations. Every undefined target slot is assigned signal source zero by default.

Spaces are ignored by the software, even if they occur within keywords. The assignment commands
can be written in any combination of capital and small letters.

The setting string for any given data line is analyzed from left to right so that commands situated further
to the right overwrite previous settings.

The combination of the “Tri:ext” keywords can occur at any position in the string and transfers the
tristate control to the externally supplied TX_OE signal which has a higher priority than the OE control
which can be set internally with the”Tri:<target>" command line.

The following applies for external OE control activated by "Tri:ext":

TX_OE="1"
The generator behaves as defined in the string
TX_OE ="0"

The generator switches the data line to tristate for the duration of the low level, regardless of the
content of the command string.
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The external TX_OE does not function combinatively but must be applied one cycle before the start of
the slot or the desired action time. The signal is transferred with the same BClk edge with which the
date is output. The following diagram shows how the external Output Enable signal works.

Parameters: Fsync Offset: 0

Sync to: Internal Clock Fsync Wdith. Squareor 10
No of Slots: 2 Fsync Slope: Falling

Slot Length: 10 SICIk Wdith: 1bitor 1
Audiobits:8 SICIk Offset: 0

TX_DATA: Gen1:1.2.tri:2  SICIk Slope: Rising

Bitclk Slope: Falling Lead Bits 0

Bit Order: MSB first

Reference Point:
Beginning of Channel 1

v

TX_BCLK_OUT

TX_FSYNC_OUT [

TX_SLCLK_OUT |

Channel 2 Channel 1 Channel 2

TX_DATA ——— MSB X X X X X X X LsB /
TX_OE |Sampling time of external OF |

(external OE signal)

OE
(internal generated OE) Output disabled ‘ Output enabled Output disabled
Audio Bits
| |
| Wordlength |

Examples of settings strings:

Tri:all.gen1-1:1.gen1-2:3.gen2-1:4.gen2-2:2
The samples from generator 1 are transmitted consecutively in slots 1 and 3, whilst the samples from
generator 2 are located in reverse order in slots 2 and 4.

Genl 51 Gen? 52 Genl 52 Gen? 51 Tri Tri Tri Tri
eq. 96 eq. A1 er. 93 er. 445
N W "i' W Jl W Jl W Jl W Jl W Jl W Jl W 8
Channel Channel Channel Channel Channel Channel Channel Channel
1 2 3 4 b 5 T e
e I
—
Frame 1
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Timing Diagrams

TX_BCLK_OUT

TX_FSYNC_OUT
TX_SLCLK_OUT

TX_DATA

TX_BCLK_OUT

TX_FSYNC_OUT

TX_SLCLK_OUT

TX_DATA

1146.2084.32

Parameters: Fsync Offset: -1

Sync to: Internal Clock Fsync Wdith. Squareor 10
No of Slots: 2 Fsync Slope: Falling

Slot Length: 10 SICIk Wdith: 1bitor 1
Audiobits:8 SIClk Offset: 1

TX_DATA: Gen1:1.2.tri:2  SICIk Slope: Rising
BClk Slope: Falling Lead Bits 1
Bit Order: MSB first

Reference Point:
Beginning of Slot 1

v

[ s A A B o

Fsync Offse!
[<——>

SICIk Offset

N

Lead Bits

XX

<—>,{MSB ¥ X

Slot 2

Output: Tristate I

Slot 1

Output: Enabled

Audio Bits

Slot Length

Parameters: Fsync Offset: 2

Sync to: Internal Clock Fsync Wdith. 1 bitor 1
No of Slots: 2 Fsync SIoIpe: Falling
Slot Length: 10 SICIk Wdith: 8
Audiobits:8 SIClk Offset: 1
TX_DATA: Gen1:1.2 SICIk Slope: Rising
BClk Slope: Falling Lead Bits 1

Bit Order: LSB first

Reference Point:
Beginning of Slot 1

v

S ) I A B

Fsync Offset
>

Slot 2:
Output: Tristate

L

SICIk Offset
<«
Lead Bits
{msB \ <——f1sB X X X X XMsB \ ! LSB
| I I I
Slot 2 | | Slot 1 | | Slot 2
| | |
: | Audio Bits | |
| |
‘ Slot Length |
4.61
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TX_BCLK_OUT

Fsync Offse
TX_FSYNC_OUT <

Parameters:
No of Slots: 2

Slot Length: 32

Audiobits: 32
Fsync Offset:

I’S Format

SICIk Wdith: Squareor 16
SICIk Offset: 1

SICIk Slope: Rising

Lead Bits: 0
TX_DATA: Gen1:1.Gen2:2 Bit Order: MSB first

Fsync Wdith. Squaregr 32
Fsync Slope: Falling

Reference Point:

Fsync Slope
v

£C

[(d

ApEplipgiinininipEuEnEnEnEnin

7

2

'SICIk Offset
TX_SLCLK_OUT ” «
Lead Bits 7
TX_DATA s Xmse XX ><:§§>< N X XX Xwse X X XD
) \
Slot 2 Slot 1 | Slot 2
‘ Audio Bits |
)
|
‘ Slot Length |
Interface assignment
Pin Signal (nput Signal description | Pin | Signal (nput Signal description
(O)utput (O)utput
1 TX_MCLK_OUT | A Master clock output | 4, | gNp Ground connection
generator
2 GND Ground connection | 15 | TX_DATA1 A Serial Data 1
generator
3 TX_MCLK_IN | E Master clockinput | 45 | gNp Ground connection
generator
4 GND Ground connection | 17 | TX_DATA2 A Serial Data 2
generator
5 TX_BCLK_OUT | A Serial clock output | 44 | 5\p Ground connection
generator
6 GND Ground connection | 19 | TX_DATA3 A Serial Data 3
generator
7 TX_BCLK_IN E Serial clack 20 | GND Ground connection
generator
8 GND Ground connection | 21 | TX_DATA4 A Serial Data 4
generator
9 TX_FSYNC_OUT | A Frame Syncoutput | 5 | g\p Ground connection
generator
10 GND Ground connection | 23 | TX_OE E Output enable
generator
1" TX_FSYNC_IN E Frame Sync input 24 | TX_RESERVED1 Reserw_ed for future
generator expansion
12 GND Ground connection | 25 | TX_RESERVED2 Reserved for future
expansion
13 TX_SLCLK_OUT | A Channel clock output 26 | TX_RESERVED3 Reserw_ed for future
generator expansion

1146.2084.32
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Configuring the USI Dual Channel Generator

R&S UPV
CLK IN (BNC connector)
Connection | Signal Input (I Signal description
output (O)
CLK IN E Reservgd for future
- expansion
CLK OUT (BNC connector)
Connection | Signal Input (I Signal description
output (O)
CLK OUT A Reserw_ad for future
- expansion
Probe Generator/Analyzer Layout:
» 134.44 _
P 72.56 _
2176 . 50.8 _
A £ A
[T [T | ||
= i 1000000000000 H000O0OOOOOOOO 3] &
&g 00000000000OCO 00000000000O0CO0 o Q
- 1 1 | |-
Y A4
— — Y
13 5 7 9 11 13 1517 19 21 23 25 13 5 7 9 11 13 15 17 19 21 23 25
N /A
1 1 1 1
XXX NN NN NN NN XXX NN NN NN NN j
0000000000000 0000000000000 =
1 1 1 1
— —

Generator

Recommended PCB Male Plug:
TYCO AMP LATCH 2-827745-6

1146.2084.32
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Generator Signals

R&S UPV

Generator Signals

The section "Generator Signals" describes the setting parameters for all signals which can be
generated at the analog or digital outputs. The signals are selected using the "Function" selection field
in the "Generator Function" panel. The selected function determines which parameter fields are
available in the panel.

Generator Function ! E[ E

Function
Low Dist
Sweep Cirl
Frequency
Voltage
Filter
Equalizer

DC Offzet

I Sine j

Sine -

Multizine
Sine Burst
Sine® Burst
Mod Dist
DFD

DI
Random
Arbitrary |
I

IIJ.I]IJIJIJI] W

The panels for the analog and digital generator are almost identical; the settings are therefore described

together. Any differences are indicated.

1146.2084.32
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R&S UPV Generator Signals

Sine
The generator generates a sinewave signal. Frequency and level are the same for both channels.

Remote-control command:
SOURce:FUNCtion[:SHAPe] SINusoid

Low Dist In the analog generator, the very low-noise and low-distortion
generator (R&S UPV-B1 option) can be used to generate a sinewave
signal instead of the universal generator. The maximum frequency is
185 kHz, irrespective of the bandwidth set in the "Generator Config"
panel.

This parameter field does not appear in the digital generator.

ON Low Dist V

The low-distortion generator is activated.
A DC Offset is not possible; the parameter field is
displayed in grey and cannot be accessed.

DC Offzet ]

No filters can be used; the parameter field is hidden.

Note:

When the low distortion generator is active, "Gen
Track” measurement modes and times should be
avoided in the analyzer, because the frequency
setting is not quartz accurate and thus inaccurate
measurement results can be expected.

Remote-control command:
SOURce:LOWDistortion ON

OFF Low Dist r

The low distortion generator is deactivated. The
frequency setting is quartz accurate and limited to
80 kHz as a function of bandwidth.

Remote-control command:
SOURce:LOWDistortion OFF
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Dither Dither ]
ID.DUD1D FS
POF I Triangle j

Gauss

Sweep Cirl
R

Frequency Rectangle

In the digital generator, a noise component with adjustable amplitude
can be superimposed on the signal. The tick box is used to
activate/deactivate this function. The distribution function for amplitude
can be selected in the "PDF" parameter field.

The parameter fields for Dither and PDF do not appear in the analog
generator.

Remote-control commands:
SOURce:SINusoid:DITHer:STATe ON | OFF
SOURce:SINusoid:DITHer <nu>

SOURce:RANDom: PDF GAUSsian | TRIangle | RECTangle

Sweep Ctrl Used to activate the sweep system. The frequency or level of the
signal can be varied within a selectable range from the start to the
stop value. If frequency or level is selected as the X-axis, the
measurement values can be displayed as a curve in the Sweep Graph
graphical window.

Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps” on page 4.121.

Frequency Used to set the frequency of the sinewave. The value range depends
on the analog bandwidth set in the Generator Config panel or the
digital clock rate.

Note:

If "Gen Track" is selected as the measurement time in the analyzer,
the measurement time and generator frequency are synchronized to
each other so that the signal periods recorded in the measurement
time contain a whole number of samples. If necessary the generator
frequency is modified slightly to allow this to happen.

Remote-control command:
SOURce:FREQuency[1] <nu>
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Generator Signals

Voltage

Filter

Equalizer

1146.2084.32

Used to set the level of the sinewave. The maximum value depends
on the set DC offset. In the analog generator, the maximum total
voltage also depends on the settings for Output Type and Max
Voltage in the Generator Config panel.

Remote-control command:
SOURce:VOLTage[1l] <nu>

Fiter Aweightng =]

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected.
It is not possible to use a filter if the low-distortion oscillator is
activated.

See also the section "Generator Filters" on page 4.114.

Remote-control command:
SOURce:FILTer <parameter>

List of <parameter> see section "Filter Table" on page 4.423.

Equalizer v
Egqual File IR&E—_ECL1.VEC1 |

The generator signal is precorrected in the frequency domain using
the file selected in the "Equal File" parameter field. The tick box is
used to activate/deactivate this function.

The —l button opens a browser which can be used to select the
precorrector file, see also the section "Equalization” on page 4.114.

Remote-control commands:

SOURce:VOLTage:EQUalize:STATe ON | OFF
MMEMory:LOAD:OEQualize "filename’
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DC Offset

Stereo Sine

The generator generates a sin

OC Offset I+
|2.uuuuu v

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

If the low-distortion generator is activated, no DC offset is possible; the
parameter field is displayed in grey and cannot be accessed.

DC Offset r

Remote-control commands:
SOURce:VOLTage:0FFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>

ewave signal on both channels. The frequency, level and phase can be

set freely and separately for Channel 1 and 2. In the analog generator, the R&S UPV-B3 option is

required for this function.

Remote-control command:
SOURce:FUNCtion[:SHAPe]

Dither

1146.2084.32

STEReoO
Dither ¥

ID.DUD1D FS
POF I Triangle j
Freq Mode doss
Volt Mode Rectangle

In the digital generator, a noise component with adjustable amplitude
can be superimposed on the signal. The tick box is used to
activate/deactivate this function. The distribution function for amplitude
can be selected in the "PDF" parameter field. The Dither setting is the
same for both channels.

The parameter fields for Dither and PDF do not appear in the analog
generator.

Remote-control commands:
SOURce:SINusoid:DITHer:STATe ON | OFF
SOURce:SINusoid:DITHer <nu>

SOURce :RANDom: PDF GAUSsian | TRIangle | RECTangle
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Freq Mode

Volt Mode

1146.2084.32

Determines the frequency and phase setting for Channel 1 and 2. The
value range for frequency depends on the analog bandwidth set in the
Generator Config panel or the digital clock rate.

F&Ph

Ch1&2

Channel 1 and 2 have the same frequency but the
phase between the two channels can be selected.
With the frequency sweep, the phase between the
two channels remains constant.

Remote-control command:
SOURce:FREQuency:SELect FQPH

The frequency can be entered separately for
Channel 1 and 2. There is no fixed phase
relationship between the channels.

With the frequency sweep, the frequency of Channel
1 is swept but Channel 2 remains unchanged.

Note:

If "Gen Track" is selected as the measurement time
in the analyzer, measurement channel 1 tracks the
frequency of generator channel 1 and measurement
channel 2 tracks the frequency of generator
channel 2.

Remote-control command:
SOURce:FREQuency:SELect FQFQ

Determines the level setting for Channel 1 and 2. The maximum value
depends on the set DC offset. In the analog generator, the maximum
total voltage also depends on the settings for "Output Type" and "Max
Voltage" in the Generator Config panel.

Ch2/1

Ch1&2

The levels of Channel 1 and 2 have a fixed ratio
relative to each other.
With the level sweep, this ratio remains constant.

Remote-control command:
SOURce:VOLTage:SELect VLRT

The level can be set separately for Channel 1 and 2.
With the level sweep, the level of Channel 1 is swept
but Channel 2 remains unchanged.

Remote-control command:
SOURce:VOLTage:SELect VLVL
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Sweep Ctrl

Frequency

Freq Ch1

Volt Ch1

Phase Ch2/1

1146.2084.32

Used to activate the sweep system. The frequency, phase or level of
the signal can be varied within a selectable range from the start to the
stop value. The Freq Mode and Volt Mode settings determine how
frequencies and levels are changed during the sweep.

If frequency, phase or level is selected as the X-axis, the
measurement values can be displayed as a curve in the Sweep Graph
graphical window.

Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps" on page 4.121.

The frequency is identical for both channels (Freq Mode F&Ph).

Note:

If "Gen Track" is selected as the measurement time in the analyzer,
the measurement time and generator frequency are synchronized to
each other so that the signal periods recorded in the measurement
time contain a whole number of samples. If necessary the generator
frequency is modified slightly to allow this to happen.

Remote-control command:
SOURce:FREQuency[1] <nu>

Frequency of Channel 1 (Freq Mode Ch1&2).

Note:

If "Gen Track" is selected as the measurement time in the analyzer,
measurement channel 1 tracks the frequency of generator channel 1.
If necessary the generator frequency is modified slightly so that the
signal periods recorded in the measurement time contain a whole
number of samples.

Remote-control command:
SOURce:FREQuency[1l] <nu>

Level of Channel 1.

Remote-control command:
SOURce:VOLTage[1l] <nu>

Phase of Channel 2 relative to Channel 1 (Freq Mode F&Ph).

Remote-control command:
SOURce : PHASe <nu>
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Freq Ch2

Volt Ch2

Volt Ch2/1

Filter

Equalizer

1146.2084.32

Frequency of Channel 2 (Freq Mode Ch1&2).

Note:

If "Gen Track" is selected as the measurement time in the analyzer,
measurement channel 2 tracks the frequency of generator channel 2.
If necessary the generator frequency is modified slightly so that the
signal periods recorded in the measurement time contain a whole
number of samples.

Remote-control command:

SOURce: FREQuency:CH2Stereo <nu>
Level of Channel 2 (Volt Mode Ch1&2).
Remote-control command:

SOURce:VOLTage:CH2Stereo <nu>

Ratio of the level of both channels relative to Channel 1 (Volt Mode
Ch2/1).

Remote-control command:
SOURce:VOLTage:RATio <n>

Fiter Aweightng =]

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.114.

Remote-control command:
SOURce:FILTer <parameter>

List of <parameter> see section "Filter Table" on page 4.423.

Equalizer v
Egqual File IR&E—_ECL1.VEC1 |

The generator signal is precorrected in the frequency domain using
the file selected in the "Equal File" parameter field. The tick box is
used to activate/deactivate this function. The precorrection is the
same for both channels.

The —l button opens a browser which can be used to select the
precorrector file, see also the section "Equalization” on page 4.114.

Remote-control commands:

SOURce:VOLTage:EQUalize:STATe ON | OFF
MMEMory:LOAD:OEQualize "filename’
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DC Offset

Multisine

The generator generates a multi-tone signal with up to 32 sinewave tones. The frequency, level and
phase can be freely selected for each tone. However, it is also possible to optimize the phase so that
the ratio of peak value to rms value is minimal, as is often required in the case of noise-like signals.
Owing to the absence of associated windowing, linking the frequency spacing of the multi-sinewave to

DC Offzet

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is

IEDUDDD W

always displayed. The DC voltage is the same for both channels.

Remote-control commands:
SOURce:VOLTage:OFFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>

the resolution of the FFT allows extremely fast frequency response measurement.

Remote-control command:

SOURce:FUNCtion[:SHAPe]

Spacing

1146.2084.32

MULTisine

Spacing

o Def  AnlTrk

|1DDDDD Hz

Used to set the frequency spacing. The frequency of each sinewave
line is an integer multiple of this frequency spacing.

Def

Anl Trk

The frequency spacing can be freely defined.
Minimum value: Sampling rate/262144

Remote-control command:
SOURce :RANDom: SPACing:MODE USERdefined
SOURce :RANDom: SPACing:FREQuency <nu>

The frequency spacing is adopted from the FFT set
in the analyzer. This value depends on the sampling
rate and the size of the FFT. This setting is only
possible if an FFT or Post FFT is selected in the
analyzer.

The parameter field for entering values is then
hidden.

Remote-control command:
SOURce :RANDom: SPACing:MODE ATRack
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Voltage Mode

Crest Factor

No of Sine

Freq No i

Phase No i

1146.2084.32

Used to select the entry mode for the voltages of the individual

sinewave tones.

Equal

Define

All sinewave lines have the same amplitude. It is
entered in the "Volt No1" parameter field.

Remote-control command:
SOURce:FUNCtion:MODE EQUalvoltage

A separate amplitude can be defined for each
sinewave line.

Remote-control command:
SOURce:FUNCtion:MODE DEFinedvoltage

The peak value to rms value ratio (crest factor) of the signal can be
influenced by the phase of the individual sinewave lines.

Optimized

Define Phase

The ratio of peak value to RMS of the signal is
minimized.

Remote-control command:
SOURce:VOLTage:CREStfactor:MODE
MINimized

The start phase of each sinewave line can be
defined.

Remote-control command:
SOURce:VOLTage:CREStfactor:MODE DPHase

Used to set the number of sinewave tones of the multi-sinewave

signal.

Remote-control command:
SOURce:MULTisine:COUNt <n>

Used to set the frequency of sinewave number i of the multi-sinewave

signal.

Remote-control command:
SOURce : FREQuency<i> <nu>

Used to set the start phase of sinewave number i of the multi-
sinewave signal. This parameter field only appears if Define Phase is
selected for Crest Factor.

Remote-control command:
SOURce: PHASe<i> <nu>

4.73 E-8



Generator Signals R&S UPV

Volt No i Used to set the voltage of sinewave number i of the multi-sinewave
signal. The maximum value depends on the set DC offset. In the
analog generator, the maximum total voltage also depends on the
settings for Output Type and Max Voltage in the Generator Config
panel.

Remote-control command:
SOURce:VOLTage<i> <nu>

Total Gain Used to set a gain factor which can be used to vary the total level of
the multi-sinewave signal. The maximum value depends on the set
DC offset. In the analog generator, the maximum total voltage also
depends on the settings for Output Type and Max Voltage in the
Generator Config panel.

Remote-control command:
SOURce:VOLTage:TOTal:GAIN <n> DB

Total Peak Indicates the peak value of the multi-sinewave signal.

Remote-control command:
SOURce:VOLTage:TOTal?

Total RMS Indicates the RMS of the multi-sinewave signal (only in the analog
generator).

Remote-control command:
SOURce:VOLTage :RMS?

Amplitude variation The amplitude of the signal can be varied as sinewave or pulse
shaped (burst) with a frequency selected by the user (see section
"Amplitude Variation" on page 4.112).

Filter Fitter A Weighting j

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.114.

Remote-control command:
SOURce:FILTer <parameter>

List of <parameter> see section "Filter Table" on page 4.423.
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Generator Signals

Equalizer

DC Offset

1146.2084.32

Equalizer v
Equal File IR&S_EQ'I NEG || - |

The generator signal is precorrected in the frequency domain using
the file selected in the "Equal File" parameter field. The tick box is
used to activate/deactivate this function.

The _| button opens a browser which can be used to select the
precorrector file, see also the section "Equalization” on page 4.114.

Remote-control command:
SOURce:VOLTage:EQUalize:STATe ON | OFF
MMEMory:LOAD:0OEQualize ’filename’

OC Offeet v

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

Remote-control command:
SOURce:VOLTage:0FFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>
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Sine Burst

Generator Function ! E[ E

The generator generates a sinewave signal, the amplitude of
which changes periodically between high level (Voltage) during
the burst duration (On Time) and low level (Low Level) during the

burst pause. The "Interval" parameter field is used to set the
repetition rate of the burst. The following always applies: Burst

pause = Burst period (Interval) — Burst duration (On Time). Low
Level can be set as a fixed value or as a ratio relative to the burst

level.

When generator settings have been changed or a measurement
has been started, the burst starts with the positive sinusoidal half-

wave of the burst duration (On Time). The "Burst On Delay"
parameter is used to set a defined delay time.

Function
Sweep Ctrl |fo =]
Frequency |1DD&DUD Hz
‘oltage IDADDDU W
Low Level IIJ.IZIIJIJIJIZI v
On Time ﬁﬁﬁﬁﬁf___-s
Interyal |1.I2II:IIZIIZIIIIIZI =
Burst on Delay IIJ.IZIIJIJIJIZI =
Filter ot |
Equalizer "
OC Offset [

[ooow v

Remote-control command:
SOURce:FUNCtion [ :SHAPe]

Sweep Ctrl

Frequency

Voltage

1146.2084.32

BURSt

Used to activate the sweep system. The frequency, level, ON-time
and interval of the burst signal can be varied within a selectable range
from the start to the stop value. If one of these parameters is selected
as the X-axis, the measurement values can be displayed as a curve in
the Sweep Graph graphical window.

Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps” on page 4.121.

Used to set the frequency of the sinewave. The value range depends
on the analog bandwidth set in the Generator Config panel or the
digital clock rate.

Remote-control command:
SOURce:FREQuency[1l] <nu>

Used to set the level of the sinewave during the burst duration. The
maximum value depends on the set DC offset. In the analog
generator, the maximum total voltage also depends on the settings for
"Output Type" and "Max Voltage" in the Generator Config panel.

Remote-control command:
SOURce:VOLTage[1l] <nu>
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Low Level

On Time

Interval

Burst on Delay

Filter

1146.2084.32

Used to set the level of the sinewave during the burst pause. Low
Level cannot be higher than the Voltage; if Voltage is reduced (also
during a sweep), Low Level may also be reduced. Low Level can also
be set as a fixed ratio relative to Voltage; the units %on, dBon and (in
the analog generator only) VV/on are available for this purpose.

Remote-control command:
SOURce:VOLTage:LOWLevel <nu>

Used to set the burst duration. Entered as a fixed time or as a number
of periods (cycles) of the sinewave frequency. On Time is always less
than Interval; if increased, Interval may also be increased.

Minimum value: 1 sample

Maximum value: 60 s — 1 sample

Remote-control command:
SOURce:ONTime <nu>

Used to set the repetition rate of the burst signal. Entered as a fixed
time or as a number of periods (cycles) of the sinewave frequency.
Interval is always greater than or equal to On Time.

Minimum value: On Time

Maximum value: 60 min

Remote-control command:
SOURce: INTerval <nu>

Used to set the delay time which must expire (after generator settings
have been changed or a measurement has been started) before the
generator can start the burst with the high level (Voltage). During this
time, the signal is output with the low level (Low Level).

Value range: 0to 60 s

Remote-control command:
SOURce:ONTime:DELay <nu>

Fiter Aweightng =]

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.114.

Remote-control command:
SOURce:FILTer <parameter>

List of <parameter> see section "Filter Table" on page 4.423.
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Equalizer

DC Offset

Sine? Burst

Equalizer v
IR&S_EC['I NEG || - |

The generator signal is precorrected in the frequency domain using
the file selected in the "Equal File" parameter field. The tick box is
used to activate/deactivate this function.

Equal File

The _| button opens a browser which can be used to select the
precorrector file, see also the section "Equalization” on page 4.114.

Remote-control command:
SOURce:VOLTage:EQUalize:STATe ON
MMEMory:LOAD:0OEQualize’ filen ame’

| OFF

v

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

DC Offzet

Remote-control command:
SOURce:VOLTage:0FFSet:STATe ON
SOURce:VOLTage:0FFSet <nu>

| OFF

The generator generates a sine? signal, the amplitude of which is
periodically activated (during the burst duration, i.e. On Time) and
deactivated. The pulse can be inverted by entering a negative

voltage.
The "Interval" parameter field is used to set the repetition rate of

the burst. The following always applies: Burst pause = Burst period

(Interval) — Burst duration (On Time).

W The burst starts after generator settings have been changed or a

measurement has been started. The "Burst On Delay" parameter is
used to set a defined delay time.

Function

Sweep Cirl |fo |
Frequency IW Hz
“oltage IDJDDDD

On Time IIJ.IJ1EIIJIJ

Interval |1.IZIIZIIIIIZIIZII2I =
Burzt on Delay IW
Filter o =]

Remote-control command:

SOURce:FUNCtion [ :SHAPe]

1146.2084.32

S2Pulse
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Sweep Ctrl

Frequency

Voltage

On Time

Interval

1146.2084.32

Used to activate the sweep system. The frequency, level, ON-time
and interval of the burst signal can be varied within a selectable range
from the start to the stop value. If one of these parameters is selected
as the X-axis, the measurement values can be displayed as a curve in
the Sweep Graph graphical window.

Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps" on page 4.121.

Used to set the frequency of the sinewave. The value range depends
on the analog bandwidth set in the Generator Config panel or the
digital clock rate.

Remote-control command:
SOURce:FREQuency[1] <nu>

Used to set the level of the sinewave during the burst duration. The
pulse is inverted by entering a negative voltage; conversion into
logarithmic units is then not possible. In the analog generator, the
maximum total voltage depends on the settings for Output Type and
Max Voltage in the Generator Config panel.

Remote-control command:
SOURce:VOLTage[1l] <nu>

Used to set the burst duration. Entered as a fixed time or as a number
of periods (cycles) of the sinewave frequency. On Time is always less
than Interval; if increased, Interval may also be increased.

Minimum value: 1 sample

Maximum value: 60 s — 1 sample

Remote-control command:
SOURce:ONTime <nu>

Used to set the repetition rate of the burst signal. Entered as a fixed
time or as a number of periods (cycles) of the sinewave frequency.
Interval is always greater than or equal to On Time.

Minimum value: On Time

Maximum value: 60 min

Remote-control command:
SOURce: INTerval <nu>
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Burst on Delay Used to set the delay time which must expire (after generator settings
have been changed or a measurement has been started) before the
generator can start the burst. During this time, the signal voltage is 0 V
(or 0 FS in the digital range).
Value range: 0to 60 s

Remote-control command:
SOURce:ONTime:DELay <nu>

Filter Fitter AWeighting =]

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.114.

Remote-control command:
SOURce:FILTer <parameter>

List of <parameter> see section "Filter Table" on page 4.423.

Mod Dist

The generator generates a test signal for the intermodulation measurement in accordance with SMPTE
and for the modulation factor analysis in accordance with IEC 268-3.

The signal consists of two sinewaves: a low-frequency noise signal and a high-frequency useful signal.
The level of the noise signal is 1 to 10 times higher than that of the useful signal.

According to IEC 268-3, the frequency of the noise signal must be between 0.5 and 1.5 octaves above
the lower limit frequency of the DUT (60 Hz according to SMPTE).

According to IEC 268-3, the frequency of the useful signal must be between 0.5 and 1.5 octaves below
the upper limit frequency of the DUT (7 kHz according to SMPTE).

The frequency ratio of useful signal to noise signal should be greater than 8.

According to SMPTE, the level ratio of noise signal to useful signal must be 4:1; according to IEC 268-
3, aratio of 10:1 is also possible.

1146.2084.32 4.80 E-8



R&S UPV

Generator Signals

Panel of digital generator with Mod Dist function selected

Function Mod Dist -
Dither r
Sweep Cirl |fo =
Upper Freq ITDDUDD Hz
Lower Freq IEDHDDD Hz
Volt LF:UF W
Total Voltage | 0.10000 Fs
Fitter o =
DC Offset I

| 0.00000 Fs

Remote-control command:
SOURce:FUNCtion [ :SHAPe]

Dither

Sweep Ctrl

1146.2084.32

MDISt
Dither ¥

IDBDD1U FS
POF I Triangle j
Sweep Cirl Cy
Upper Freq Rectangle

In the digital generator, a noise component with adjustable amplitude
can be superimposed on the signal. The tick box is used to
activate/deactivate this function. The distribution function for amplitude
can be selected in the "PDF" parameter field.

The parameter fields for Dither and PDF do not appear in the analog
generator.

Remote-control command:

SOURce:SINusoid:DITHer:STATe ON | OFF
SOURce:SINusoid:DITHer <nu>
SOURce :RANDom: PDF GAUSsian | TRIangle | RECTangle

Used to activate the sweep system. The frequency of the useful signal
(Upper Freq) or the total level (Total Voltage) of the signal can be
varied within a selectable range from the start to the stop value. If
frequency or level is selected as the X-axis, the measurement values
can be displayed as a curve in the Sweep Graph graphical window.
Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps" on page 4.121.
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Upper Freq Used to set the frequency of the high-frequency useful signal.
Remote-control command:
SOURce:FREQuency[1l] <nu>
Lower Freq Used to set the frequency of the low-frequency noise signal.
Remote-control command:
SOURce: FREQuency2 <nu>
Volt LF:UF Used to set the level ratio of noise signal to useful signal as a

Total Voltage

Filter

DC Offset

1146.2084.32

dimension-less number.

Remote-control command:
SOURce:VOLTage:RATio <n>

Used to set the level of the overall signal. The maximum RMS
depends on the level ratio. The maximum value depends on the set
DC offset. In the analog generator, the maximum total voltage also
depends on the settings for Output Type and Max Voltage in the
Generator Config panel.

Remote-control command:
SOURce:VOLTage:TOTal <nu>

Fiter Aweightng =]

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.114.

Remote-control command:
SOURce:FILTer <parameter>

List of <parameter> see section "Filter Table" on page 4.423.

OC Offeet v

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

Remote-control command:
SOURce:VOLTage:0FFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>
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DFD

The generator generates a test signal for the intermodulation measurement using the differential-tone
method in accordance with IEC 118 or 268.

The signal consists of two very close sinewaves of the same amplitude.

Panel of digital generator with DFD function selected
Funcion :

Mode @ [EC268  EC118
Dither r

Sweep Cirl |fo =]
Mean Freg IW Hz
Diff Freq W Hz
Total Voltage | 0.10000 F5
Fitter ot |
Equalizer "

OC Offset

i

0.00000 FS

Remote-control command:
SOURce:FUNCtion[:SHAPe] DFD

Mode Used to select the entry mode for the frequencies of both signals.

IEC 268 Entry of center frequency (Mean Freq) and
difference frequency (Diff Freq). If a frequency
sweep (for the X or Z-axis) is selected, the center
frequency is swept.

Remote-control command:
SOURce:FUNCtion:MODE IEC268

IEC 118 Entry of upper frequency (Upper Freq) and
difference frequency (Diff Freq). If a frequency
sweep (for the X or Z-axis) is selected, the upper
frequency is swept.

Remote-control command:
SOURce:FUNCtion:MODE IEC118
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Dither

Sweep Ctrl

Mean Freq

Upper Freq

Diff Freq

1146.2084.32

Dither ¥

[0 #s
POF | Triangle =]
Sweep Cirl S

Mean Freg Rectangle

In the digital generator, a noise component with adjustable amplitude
can be superimposed on the signal. The tick box is used to
activate/deactivate this function. The distribution function for amplitude
can be selected in the "PDF" parameter field.

The parameter fields for Dither and PDF do not appear in the analog
generator.

Remote-control command:
SOURce:SINusoid:DITHer:STATe ON | OFF
SOURce:SINusoid:DITHer <nu>

SOURce :RANDom: PDF GAUSsian | TRIangle | RECTangle

Used to activate the sweep system. The center frequency (in the
IEC 118 mode) and the upper frequency (in the IEC 268 mode) or the
total level (Total Voltage) of the signal can be varied within a
selectable range from the start to the stop value. If frequency or level
is selected as the X-axis, the measurement values can be displayed
as a curve in the Sweep Graph graphical window.

Sweep points: Linear or logarithmic between start and stop or read
from a file.

Stepping: Automatic in a defined time grid or synchronized to the
measurement time of the analyzer. Manual using the rotary knob. All
the setting parameters of the sweep system are described in the
section "Sweeps" on page 4.121.

Used to set the center frequency (in the IEC 268 mode).

Remote-control command:
SOURce: FREQuency:MEAN <nu>

Used to set the upper frequency (in the IEC 118 mode).

Remote-control command:
SOURce:FREQuency[1l] <nu>

Used to set the frequency difference of the two sinewaves.

Remote-control command:
SOURce:FREQuency:DIFFerence <nu>
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Total Voltage

Filter

Equalizer

DC Offset

1146.2084.32

Used to set the level of the overall signal. The maximum value
depends on the set DC offset. In the analog generator, the maximum
total voltage also depends on the settings for Output Type and Max
Voltage in the Generator Config panel.

Remote-control command:
SOURce:VOLTage:TOTal <nu>

Fiter Aweightng =]

The generator signal is filtered in the time domain. One of the user-
definable filters in the filter panel or a weighting filter can be selected,
see also the section "Generator Filters" on page 4.114.

Remote-control command:
SOURce:FILTer <parameter>

List of <parameter> see section "Filter Table" on page 4.423.

Equalizer v
Egqual File IF‘.&E—_ECH MEQ |

The generator signal is precorrected in the frequency domain using
the file selected in the "Equal File" parameter field. The tick box is
used to activate/deactivate this function.

The —l button opens a browser which can be used to select the
precorrector file, see also the section "Equalization” on page 4.114.

Remote-control command:
SOURce:VOLTage:EQUalize:STATe ON | OFF
MMEMory:LOAD:OEQualize ’filename’

OC Offeet v

IEDUDDD W

A DC offset is superimposed on the generator signal. This offset
reduces the maximum possible AC voltage. The tick box is used to
activate/deactivate this function. The value set for the offset voltage is
always displayed.

Remote-control command:
SOURce:VOLTage:OFFSet:STATe ON | OFF
SOURce:VOLTage:0FFSet <nu>
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DIM

The generator generates a test signal for measuring the Dynamic InterModulation distortions in
accordance with IEC 268-3. The R&S UPV-B3 option is required to generate this signal in the analog
range.

A high-frequency sinewave is superimposed on a low-frequency squarewave signal. The squarewave
signal is limited with respect to bandwidth using a first-order filter. The amplitude of the squarewave
signal is 4 times higher than that of the sinewave signal.

——— ] <] Panel of generator with DIM function selected
Function | o =]

Square/sine

Bandwidth f* 30kHz ¢~ 100kH=z

Sweep Cirl |fo j

Total Voltage IEI.1IIIEIEIEI v

Remote-control command:
SOURce:FUNCtion[:SHAPe] DIM

Square/Sine Used to select the ratio between the frequencies of the squarewave
signal and sinewave signal.

2.96/14 Squarewave signal: 2.96 kHz; sinewave signal:
14.0 kHz

Remote-control command:
SOURce:DIM DIMA

3.15/15 Squarewave signal: 3.15 kHz; sinewave signal:
15.0 kHz

Remote-control command:
SOURce:DIM DIMB

2.96/8 Squarewave signal: 2.96 kHz, sinewave signal:
8.0 kHz

Remote-control command:
SOURce:DIM DIMS

Bandwidth Used to select the bandwidth (3 dB) of the first-order filter in order to
limit the bandwidth of the squarewave signal.

30kHz Bandwidth limited to 30 kHz.

Remote-control command:
SOURce:BANDwidth F30
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100kHz Bandwidth limited to 100 kHz.

Remote-control command:
SOURce:BANDwidth F100

Sweep Ctrl Used to activate t