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This document describes the R&S®AFQ100A, stock no. 1401.3003K02 and its options.

The software contained in this product makes use of several valuable open source software packages. For
information, see the "Open Source Acknowledgement" on the user documentation CD-ROM (included in
delivery).

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

©2015 Rohde & Schwarz GmbH & Co. KG

Muhldorfstr. 15, 81671 Miinchen, Germany

Phone: +49 894129 -0

Fax: +49 89 41 29 12 164

Email: inffo@rohde-schwarz.com

Internet: http://www.rohde-schwarz.com/

Subject to change — Data without tolerance limits is not binding.

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

The following abbreviations are used throughout this manual: R&S®AFQ100A is abbreviated as R&S AFQ.
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Basic Safety Instructions

Always read through and comply with the following safety instructions!

All plants and locations of the Rohde & Schwarz group of companies make every effort to keep the safety
standards of our products up to date and to offer our customers the highest possible degree of safety. Our
products and the auxiliary equipment they require are designed, built and tested in accordance with the
safety standards that apply in each case. Compliance with these standards is continuously monitored by
our quality assurance system. The product described here has been designed, built 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, you must
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 any purpose 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, in some cases, 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.

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 and when using the product. It is also absolutely essential to observe the additional safety
instructions on personal safety, for example, 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. For product-specific
information, see the data sheet and the product documentation.

Safety labels on products

The following safety labels are used on products to warn against risks and dangers.

Symbol Meaning Symbol Meaning

Notice, general danger location | O ON/OFF Power

Observe product documentation

Caution when handling heavy equipment d) Standby indication

Danger of electric shock f— Direct current (DC)

> B>
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Basic Safety Instructions

Meaning Symbol Meaning
Caution ! Hot surface ~_ Alternating current (AC)
Protective conductor terminal = Direct/alternating current (DC/AC)
To identify any terminal which is intended for
connection to an external conductor for
protection against electric shock in case of a
fault, or the terminal of a protective earth
Earth (Ground) D Class Il Equipment
to identify equipment meeting the safety

requirements specified for Class Il equipment
(device protected by double or reinforced
insulation)

Frame or chassis Ground terminal

EU labeling for batteries and accumulators

For additional information, see section "Waste
disposal/Environmental protection”, item 1.

devices

Be careful when handling electrostatic sensitive

EU labeling for separate collection of electrical
and electronic devices

For additional information, see section "Waste
disposal/Environmental protection”, item 2.

Warning! Laser radiation

For additional information, see section
"Operation", item 7.

Signal words and their meaning

The following signal words are used in the product documentation in order to warn the reader about risks

and dangers.

& WARNING

A CAUTION

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

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

Indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

Indicates information considered important, but not hazard-related, e.g.
messages relating to property damage.
In the product documentation, the word ATTENTION is used synonymously.

These signal words 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 signal words described here
are always used only in connection with the related product documentation and the related product. The
use of signal words in connection with unrelated products or documentation can result in misinterpretation
and in personal injury or material damage.
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Instrucciones de seguridad elementales

Se parte del uso correcto del producto para los fines definidos si el producto es utilizado conforme a las
indicaciones de la correspondiente documentacion del producto y dentro del margen de rendimiento
definido (ver hoja de datos, documentacién, informaciones de seguridad que siguen). El uso del producto
hace necesarios conocimientos técnicos y ciertos conocimientos del idioma inglés. Por eso se debe tener
en cuenta que el producto solo pueda ser operado por personal especializado o personas instruidas en
profundidad con las capacidades correspondientes. Si fuera necesaria indumentaria de seguridad para el
uso de productos de Rohde & Schwarz, encontraria la informacion debida en la documentacion del
producto en el capitulo correspondiente. Guarde bien las informaciones de seguridad elementales, asi
como la documentacién del producto, y entréguelas a usuarios posteriores.

Tener en cuenta las informaciones de seguridad sirve para evitar en lo posible lesiones o dafios por
peligros de toda clase. Por eso es imprescindible leer detalladamente y comprender por completo las
siguientes informaciones de seguridad antes de usar el producto, y respetarlas durante el uso del
producto. Deberan tenerse en cuenta todas las demas informaciones de seguridad, como p. €j. las
referentes a la proteccion de personas, que encontrardn en el capitulo correspondiente de la
documentacién del producto y que también son de obligado cumplimiento. En las presentes
informaciones de seguridad se recogen todos los objetos que distribuye el grupo de empresas

Rohde & Schwarz bajo la denominacién de "producto”, entre ellos también aparatos, instalaciones asi
como toda clase de accesorios. Los datos especificos del producto figuran en la hoja de datos y en la
documentacién del producto.

Sefializacién de seguridad de los productos

Las siguientes sefiales de seguridad se utilizan en los productos para advertir sobre riesgos y peligros.

Simbolo Significado Simbolo Significado

Aviso: punto de peligro general | O Tension de alimentacion de PUESTA EN

o, MARCHA / PARADA
Observar la documentacion del producto

Atencién en el manejo de dispositivos de peso d) Indicacion de estado de espera (standby)
A elevado
| 18 kg |
2 Peligro de choque eléctrico e Corriente continua (DC)
f Advertencia: superficie caliente A~ Corriente alterna (AC)
. Conexion a conductor de proteccion —_ Corriente continua / Corriente alterna (DC/AC)
Conexion a tierra D El aparato esta protegido en su totalidad por un
aislamiento doble (reforzado)
Conexi6n a masa Distintivo de la UE para baterias y
acumuladores

Mas informacién en la seccion
"Eliminacion/proteccion del medio ambiente",
punto 1.
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Instrucciones de seguridad elementales

Simbolo Significado Significado

Aviso: Cuidado en el manejo de dispositivos
sensibles a la electrostatica (ESD)

Distintivo de la UE para la eliminacion por
separado de dispositivos eléctricos y
electronicos

Mas informacién en la seccion
"Eliminacion/proteccion del medio ambiente”,
punto 2.

Advertencia: rayo laser

Mas informacion en la seccién
"Funcionamiento", punto 7.

Palabras de sefial y su significado

En la documentacidon del producto se utilizan las siguientes palabras de sefial con el fin de advertir contra
riesgos y peligros.

A PELIGRO Indica una situacion de peligro que, si no se evita, causa lesiones
graves o incluso la muerte.

Indica una situacién de peligro que, si no se evita, puede causar

A ADVERTENCIA lesiones graves o incluso la muerte.

Indica una situacién de peligro que, si no se evita, puede causar
lesiones leves o moderadas.

A ATENCION

m Indica informacién que se considera importante, pero no en relacion
con situaciones de peligro; p. €j., avisos sobre posibles dafios
materiales.

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

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

Estados operativos y posiciones de funcionamiento

El producto solamente debe ser utilizado segun lo indicado por el fabricante respecto a los estados
operativos y posiciones de funcionamiento sin que se obstruya la ventilacion. Si no se siguen las
indicaciones del fabricante, pueden producirse choques eléctricos, incendios y/o lesiones graves con
posible consecuencia de muerte. En todos los trabajos deberan ser tenidas en cuenta las normas
nacionales y locales de seguridad del trabajo y de prevencion de accidentes.
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Instrucciones de seguridad elementales

Si no se convino de otra manera, es para los productos Rohde & Schwarz valido lo que sigue:
como posicién de funcionamiento se define por principio la posicién con el suelo de la caja para
abajo, modo de proteccién IP 2X, uso solamente en estancias interiores, utilizacién hasta 2000 m
sobre el nivel del mar, transporte hasta 4500 m sobre el nivel del mar. Se aplicara una tolerancia de
+10 % sobre el voltaje nominal y de +5 % sobre la frecuencia nominal. Categoria de sobrecarga
eléctrica 2, indice de suciedad 2.

No sitle el producto encima de superficies, vehiculos, estantes o mesas, que por sus caracteristicas
de peso o de estabilidad no sean aptos para él. Siga siempre las instrucciones de instalacion del
fabricante cuando instale y asegure el producto en objetos o estructuras (p. ej. paredes y estantes). Si
se realiza la instalacion de modo distinto al indicado en la documentacion del producto, se pueden
causar lesiones o, en determinadas circunstancias, incluso la muerte.

No ponga el producto sobre aparatos que generen calor (p. €j. radiadores o calefactores). La
temperatura ambiente no debe superar la temperatura maxima especificada en la documentacion del
producto o en la hoja de datos. En caso de sobrecalentamiento del producto, pueden producirse
choques eléctricos, incendios y/o lesiones graves con posible consecuencia de muerte.

Seguridad eléctrica

Si no se siguen (o se siguen de modo insuficiente) las indicaciones del fabricante en cuanto a seguridad
eléctrica, pueden producirse choques eléctricos, incendios y/o lesiones graves con posible consecuencia
de muerte.

1.

Antes de la puesta en marcha del producto se deberd comprobar siempre que la tensién
preseleccionada en el producto coincida con la de la red de alimentacion eléctrica. Si es necesario
modificar el ajuste de tension, también se deberan cambiar en caso dado los fusibles
correspondientes del producto.

Los productos de la clase de proteccién | con alimentacion mévil y enchufe individual solamente
podran enchufarse a tomas de corriente con contacto de seguridad y con conductor de proteccion
conectado.

Queda prohibida la interrupcién intencionada del conductor de proteccién, tanto en la toma de
corriente como en el mismo producto. La interrupcion puede tener como consecuencia el riesgo de
gue el producto sea fuente de choques eléctricos. Si se utilizan cables alargadores o regletas de
enchufe, debera garantizarse la realizacién de un examen regular de los mismos en cuanto a su
estado técnico de seguridad.

Si el producto no est& equipado con un interruptor para desconectarlo de la red, o bien si el
interruptor existente no resulta apropiado para la desconexion de la red, el enchufe del cable de
conexion se debera considerar como un dispositivo de desconexion.

El dispositivo de desconexién se debe poder alcanzar facilmente y debe estar siempre bien accesible.
Si, p. €]., el enchufe de conexion a la red es el dispositivo de desconexién, la longitud del cable de
conexion no debe superar 3 m).

Los interruptores selectores o electrénicos no son aptos para el corte de la red eléctrica. Si se
integran productos sin interruptor en bastidores o instalaciones, se debera colocar el interruptor en el
nivel de la instalacion.

No utilice nunca el producto si esta dafiado el cable de conexién a red. Compruebe regularmente el
correcto estado de los cables de conexion a red. Asegurese, mediante las medidas de proteccién y
de instalacion adecuadas, de que el cable de conexién a red no pueda ser dafiado o de que nadie
pueda ser dafiado por él, p. €j. al tropezar o por un choque eléctrico.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Instrucciones de seguridad elementales

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

Nunca conecte el enchufe en tomas de corriente sucias o llenas de polvo. Introduzca el enchufe por
completo y fuertemente en la toma de corriente. La no observacion de estas medidas puede provocar
chispas, fuego y/o lesiones.

No sobrecargue las tomas de corriente, los cables alargadores o las regletas de enchufe ya que esto
podria causar fuego o choques eléctricos.

En las mediciones en circuitos de corriente con una tension Ug; > 30 V se deberan tomar las medidas
apropiadas para impedir cualquier peligro (p. ej. medios de medicién adecuados, seguros, limitacion
de tensidn, corte protector, aislamiento etc.).

Para la conexiéon con dispositivos informaticos como un PC o un ordenador industrial, debe
comprobarse que éstos cumplan los estandares IEC60950-1/EN60950-1 o IEC61010-1/EN 61010-1
validos en cada caso.

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 lesiones, fuego o dafos en el producto.

Si un producto se instala en un lugar fijo, se debera primero conectar el conductor de proteccion fijo
con el conductor de proteccion del producto antes de hacer cualquier otra conexién. La instalacion y
la conexidon deberan ser efectuadas por un electricista especializado.

En el caso de dispositivos fijos que no estén provistos de fusibles, interruptor automatico ni otros
mecanismos de seguridad similares, el circuito de alimentacién debe estar protegido de modo que
todas las personas que puedan acceder al producto, asi como el producto mismo, estén a salvo de
posibles dafios.

Todo producto debe estar protegido contra sobretension (debida p. ej. a una caida del rayo) mediante
los correspondientes sistemas de proteccion. Si no, el personal que lo utilice quedara expuesto al
peligro de choque eléctrico.

No debe introducirse en los orificios de la caja del aparato ningin objeto que no esté destinado a ello.
Esto puede producir cortocircuitos en el producto y/o puede causar choques eléctricos, fuego o
lesiones.

Salvo indicacién contraria, los productos no estan impermeabilizados (ver también el capitulo
"Estados operativos y posiciones de funcionamiento”, punto 1). Por eso es necesario tomar las
medidas necesarias para evitar la entrada de liquidos. En caso contrario, existe peligro de choque
eléctrico para el usuario o de dafios en el producto, que también pueden redundar en peligro para las
personas.

No utilice el producto en condiciones en las que pueda producirse o ya se hayan producido
condensaciones sobre el producto o en el interior de éste, como p. €j. al desplazarlo de un lugar frio a
otro caliente. La entrada de agua aumenta el riesgo de choque eléctrico.

Antes de la limpieza, desconecte por completo el producto de la alimentacion de tension (p. €j. red de
alimentacion o bateria). Realice la limpieza de los aparatos con un pafio suave, que no se deshilache.
No utilice bajo ninglin concepto productos de limpieza quimicos como alcohol, acetona o diluyentes
para lacas nitrocelulésicas.
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Quality management
and environmental

management

Sehr geehrter Kunde,

Sie haben sich fur den Kauf
eines Rohde & Schwarz Produk-
tes entschieden. Sie erhalten
damit ein nach modernsten Fer-
tigungsmethoden hergestelltes
Produkt. Es wurde nach den
Regeln unserer Qualitats- und
Umweltmanagementsysteme
entwickelt, gefertigt und gepruft.
Rohde & Schwarz ist unter ande-
rem nach den Managementsys-
temen ISO90071 und ISO 14001
zertifiziert.

Der Umwelt verpflichtet

1 Energie-effiziente,
RoHS-konforme Produkte

1 Kontinuierliche
Weiterentwicklung nachhaltiger
Umweltkonzepte

1 ISO 14001-zertifiziertes
Umweltmanagementsystem

Dear customer,

You have decided to buy a
Rohde & Schwarz product. This
product has been manufactured
using the most advanced meth-
ods. It was developed, manufac-
tured and tested in compliance
with our quality management
and environmental manage-
ment systems. Rohde & Schwarz
has been certified, for exam-
ple, according to the ISO 9001
and ISO 14001 management
systems.

Environmental commitment

1 Energy-efficient products

1 Continuous improvement in
environmental sustainability

1 ISO 14001 -certified
environmental management
system

IVICATTU LUl V1|

Certified Quality System

150 9001

Certified Environmental System

IS0 14001

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 dévelop-
pement, la fabrication et les
tests de ce produit ont été effec-
tués selon nos systémes de
management de qualité et de
management environnemental.
La société Rohde & Schwarz a
été homologuée, entre autres,
conformément aux systémes
de management ISO9001 et
ISO 14001.

Engagement écologique

1 Produits a efficience
énergétique

i+ Amélioration continue de la
durabilité environnementale

1 Systeme de management
environnemental certifié selon
ISO 14001

1171.0200.11 V 05.01
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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.

Europe, Africa, Middle East Phone +49 89 4129 12345
customersupport@rohde-schwarz.com

North America Phone 1-888-TEST-RSA (1-888-837-8772)
customer.support@rsa.rohde-schwarz.com

Latin America Phone +1-410-910-7988
customersupport.la@rohde-schwarz.com

Asia/Pacific Phone +6565 1304 88
customersupport.asia@rohde-schwarz.com

China Phone +86-800-810-8228 /
+86-400-650-5896
customersupport.china@rohde-schwarz.com

ROHDE&SCHWARZ

1171.0200.22-06.00
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R&S AFQ100A

User Documentation

Contents of User Documentation for the I/Q Modulation
Generator R&S AFQ100A

The user documentation describes the 1/Q Modulation Generator R&S AFQ100A and all options. It in-
cludes a printed Quick Start Guide and a CD-ROM with the complete operating and service manual in

printable pdf-format.

The R&S AFQ is equipped with a context-sensitive online help that offers a help page for each instru-

ment function.

Quick Start Guide

Help System

1401.3084.32

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

The quick start guide is subdivided into the data sheet plus 3
chapters plus index:

The data sheet informs about specifications and characteristics
of the instrument.

Chapter 1 Describes the control elements and connectors
on the front and rear panel as well as all proce-
dures required for putting the instrument into
operation.

Chapter 2 Gives an introduction the operating concept and
typical applications of the R&S AFQ.

Chapter 3 Describes key operating modes, the structure of
the graphical interface and the principles of
manual control.

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

Index Contains an index of the quick start guide.

The help system is embedded in the instrument, offering quick,
context-sensitive reference to the information needed for operation
and programming. The help contains the complete user documen-
tation for the Signal Generator including the contents of the pre-
sent quick start guide.

The help files (*.chm) are also available on the CD-ROM and can
be used as a standalone help.
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User Documentation R&S AFQ100A

Documentation CD-ROM

The CD-ROM provides the complete user documentation for the
Signal Generator:
- The online help system (*.chm).

- The complete operating manual and service manual in printable
form (*.pdf).

- The data sheet (brochure and specifications) in printable form.

- Links to different useful sites in the R&S internet.

Note: Please use the ADOBE® Acrobat® Reader for PDF files
and the browser Internet Explorer® > 4.0 for the HTML
help.

Optional Documentation

The printed version of the operating and service manual provides
the contents of the quick start manual plus the complete reference
and the service information for the Signal Generator. This manual
can be ordered as an option (stock no. 1401.3084.32 (English - A4
format) or 1401.3084.39 (English - letter format )); see ordering
information in the data sheet.

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

Operating Manual

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

The data sheet informs about specifications and character-
istics of the instrument.

Chapter 1 Describes the control elements and connec-
tors on the front and rear panel as well as
all procedures required for putting the in-
strument into operation.

Chapter 2 Gives an introduction to the operating con-
cept and typical applications of the
R&S AFQ.

Chapter 3 Describes key operating modes, the struc-

ture of the graphical interface and the prin-
ciples of manual control.

1401.3084.32 2 E-2
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R&S AFQ100A

User Documentation

Chapter 4

Chapter 5

Chapter 6

Chapter 7
Chapter 8

Chapter 9

Annex

Forms a reference for manual control of the
R&S AFQ and contains a detailed descrip-
tion of all instrument functions and their ap-
plication. The chapter also lists the remote
control command corresponding to each in-
strument function.

Describes the basics for programming the
R&S AFQ, command processing and the
status reporting system.

Lists all the remote-control commands de-
fined for the instrument.

Describes preventive maintenance and the
characteristics of the instrument’s inter-
faces.

Gives the status messages and a list of er-
ror messages that the R&S AFQ may gen-
erate.

Lists the remote-control commands in al-
phabetical order.
Contains an index of the operating manual.

Service Manual Instrument

The service manual - instrument informs on how to check
compliance with rated specifications, on instrument function,
repair, troubleshooting and fault elimination. It contains all in-
formation required for the maintenance of R&S AFQ by ex-
changing modules. In addition it describes how to perform a
firmware update and how to install options.

Internet Site

The Rohde & Schwarz internet site: http://www.rohde-
schwarz.com/product/afg100A.html provides the most up to date

internet site.

information on the R&S AFQ. Additonally firmware updates includ-
ing the associated release notes, instrument drivers current data
sheets and application notes are provided for download on the

The current operating manual at a time is available as printable

PDF file in the download area.

1401.3084.32
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‘ 1401 3003K02  LXT

AFQ 100 A - 1/Q MODULATION GENERATOR
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Fig. 1-1 Front panel view

1 Status LEDs for instrument state

ERROR ERROR See chapter 6,
section "System

(=) REMOTE Indicates that an error occurred during operation. Subsyste n}; .

& sUsY Only errors are indicated that impair further 4

(= READY instrument operation, e.g. a hardware fault. The error

must be eliminated before correct instrument
operation can be ensured. The error can be queried
with the commands:

SYSTem:ERRor:ALL?,

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

REMOTE

Indicates that the instrument is in remote control
mode.

If using an external monitor and an external
keyboard, the external display remains unchanged
and shows the current instrument status, i.e. the
status which exists under the remote control settings.
The instrument can be operated (e.g. dialogs can be
opened). However, it is not possible to enter or
change values.

BUSY

Indicates that the instrument is executing a
command.

READY

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

1401.3078.62 1.2 E-3
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2 Switch
G POWER On/Off Switch See.secftion
The On/Off switch switches the instrument from the Switching On" on
- page 1.17

=

standby mode to the operating state provided the power
switch at the instrument rear is switched on.

The standby key switches the instrument from the
standby mode to the operating mode and vice versa
(toggle switch), provided that the power switch at the
instrument’s rear panel is switched on.

POWER LED

The LED at the top left of the switch indicates the standby
and ready state of the instrument.
Green
Lighting green, the power LED indicates that the
instrument is power supplied and ready for operation.
Orange
Lighting orange, the LED indicates that the
instrument is in standby mode.

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

3 Status LED for LXI (LAN connection)

G AN

1401.3078.62

LAN

Indicates that the R&S AFQ is connected to an
Ethernet LAN (local area network). The color of the
LED display indicates the current status of the LAN
connection:
Green
Indicates that LAN is active (normal operation).
Green (flashing)
Device identification.
Red
Indicates a LAN fault or no LAN connection.
The instrument is connected to the ethernet with the aid
of a cable attached to the LAN interface at the rear of the
instrument.

1.3

See data sheet and
section "Connecting
the R&S AFQ to a
Network (LAN)" on
page 1.25 and
chapter 5, section
"LAN Connector" and
chapter 5, section
"Remote Control via
LAN Interface"
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4 Trigger key along with two status LEDs

€O ARM
&> RUNNING

TRIGGER

TRIGGER

The trigger key covers various features, which are
selected by pressing the Trigger button in a different
manner.
Pressing short
A manual trigger event or a manual segment trigger
event are generated, if either the trigger mode or the
segment trigger mode 'manual’ is selected,
respectively. If both settings are 'manual' then a
manual trigger event is generated.
Pressing long
An LXI (LAN) reset can be generated manually.

The two status LEDs indicate:
ARM

Indicates that the instrument is waiting for a trigger
pulse.

RUNNING

Indicates that a signal output has been triggered.

5 USB connectors type A

1401.3078.62

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

— Connection of peripherals such as mouse and
keyboard
— Connection of memory stick for file transmission
— Firmware update
— Plugging in an USB memory stick
— The interface establishes a connection to the
controller.
After plugging in an USB memory stick, the instrument
looks for a command file named Autoexec.iec which will
be processed immediately.

1.4

See data sheet

See section
"Connecting a
Mouse, on page
1.24" and section
"Connecting an
External Keyboard
on page 1.23" and
chapter 3, section
"Automatically

Launching a Program
or a Command File",

on page 3.6.
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6 Digital outputs

DMIGITAL OUT

PORT1 PORT 2
The instrument has two digital outputs, Port 1 and 2, See chapter 8,
featuring LVDS transmission: "Maintenance and
Port 1 Remote Control

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

Note:
Electromagnetic interference may disturb the digital
data stream. Take precaution by complying with the
EMC safety precautions recommended by R&S (see
EMC Safety Precautions, on page 1.13).

Port 2
The parallel output provides a 16 bit wide data bus
for both | and Q channels via a 68-pole SCSI socket
to connect test boards equipped with DACs.

Note:
Test applications in labs usually are open circuits. On
this account there is no need to shield port 2 against
EMI (Electromagnetic Interference).

Notes on connecting an output device on Port 1 and Port 2!

1) the LVDS output is held higher than 0.6 V

The output common-mode voltage is not properly established if the LVDS output is held higher than
0.6V when the R&S AFQ is switched on.

As consequence, the output will not work properly.

2) the common mode voltage is higher than 2.5 V
Even if the common mode voltage is applied for only a very short time, the output will back off.

Example:
If a DUT has pullups to 3V3 on both LVDS lines, it will pull these lines to 3V3. When the DUT is now
connected to the R&S AFQ, the R&S AFQ will see this 3V3, at least for short time.

Countermeasure:
Power Up the DUT after powering the R&S AFQ.

In both cases the output of the R&S AFQ will not be damaged and will return to work after
reinitializing.

1401.3078.62 1.5 E-3
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7 Analog outputs

Analog 1/Q output (inverting and non inverting): See data sheet

The loaded waveforms are output at a nominal level
of 0.5 Volts at two BNC connectors I and Q. The
impedance amounts to 50 Ohm. Four BNC
connectors | and | BAR, Q and Q BAR are available
for differential output.

8 Hard disk

HARDDISK
DO NOT REMOVE DURING OPERATION

J

Slot for removable hard disk.

With respect to security concerns the hard disk can be
removed from the instrument, but it is bound to the
specific R&S AFQ. Therefore it cannot be changed
between different instruments.

NOTICE Risk of instrument damage and data loss!
During operation the instrument is accessing the hard disk. Removing the hard disk
while operating will lead to data loss or even instrument damage.
Do not remove the hard disk during operation.
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2 IEC/IEEE-bus connector

IEEE 488 (S0 IEC 625/IEEE 488 See data sheet and
IEC-bus (IEEE 488) interface for remote control of the chapter 5, section
R&S AFQ. "IEC/IEE Bus
Interface"

See data sheet and
section "Connecting
the R&S AFQ to the
AC Supply" on

page 1.16

Power switch

The power switch can be set to two positions.
0

The instrument is disconnected from the mains.

The instrument is power-supplied.

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

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

Fuse box
The fuse box containing two fuses is between power
connector and switch.

1401.3078.62 1.8 E-3
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Legend for Rear Panel View

4 BERT

1401.3078.62

Four BERT inputs

The BERT connectors either receive clock and data
signals for measuring a bit error rate

or,

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

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

01.05.05.

CLOCK
— Clock input from a DUT.
— Clock input in mode FHOP serial.
— Bit 3 (MSB) input in mode FHOP parallel.
DATA
— Demodulated data from DUT.
— Data input in mode FHOP serial.
— Bit 2 input in mode FHOP parallel.
RESTART
— This signal repeats BER measurements with short
signals.
— The signal is not used in mode FHOP serial.
— Bit 1 input in mode FHOP parallel.
DATA ENABL
— This signal labels the payload of the data, hence
header or guard signals do not contribute to the
BER.
— Strobe input in mode FHOP serial to mark the end
of a data sequence( LSB).
— Bit 0 (LSB) input in mode FHOP parallel.

1.9

See data sheet and
chapter 4, section
"Trigger Dialog"
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Legend for Rear Panel View

5 Monitor

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

MONITOR ANALOG

6 USB connectors type A

USB 2,1
One USB 2.0 (universal serial bus) and one USB 1.1
interface of type A (host USB)
# Connection of peripherals such as mouse and

keyboard

# Connection of memory stick for file transmission
% Firmware update
The interface establishes a connection to the
controller.

7 USB interface type B

IN

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

8 Marker (1-4)

MARKER 1-4

R&S AFQ provides four marker outputs for triggering

and controlling external devices. The marker signals
are either contained in the waveform or are user
defined in the Marker dialog.

1401.3078.62

See data sheet and
section "Connecting
an External Monitor"
on page 1.24

See section
"Connecting a
Mouse" on page 1.23
and section
"Connecting an
External Keyboard"
on page 1.23

See data sheet

See data sheet and
"Marker Dialog"
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9 Next
m NEXT See data sheet and
: "Trigger Dialog"
(@ This trigger input indicates the next (i.e. the 2nd, 3rd, 'gger Liaiog
x> 4th, ...) segment of a multi segment waveform, which
can be a compound of e.g. a sine, a rectangular, and
a sawtooth signal.

10 Trigger input

Fa“ TRIG See data sheet and
i "Trigger Dialog"
{@ The output of the stored waveform can be triggered '99 1aiog
: N with a TTL signal applied to this connector. Trigger
[ condition and polarity are user-selectable. The

termination impedance is either 0,05 or 1 kOhm.

11 Clock signal input/output

s - CLOCK IN, OUT See data sheet and
r . o IN "Clock Dialog"
{ {
@ @ Input for external clock.
Output with current memory clock rate..

12 Reference clock signal input/output

REF IN, OUT See data sheet and

"Clock Dialog"

IN

Input for external 10 MHz reference clock.
ouT

Output of internal 10 MHz reference clock.
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Setting up the Instrument

CAUTION Safe operation with support feet!

¢ 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).

€ When using 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.

NOTICE Instrument damage caused by cleaning agents!
Prior to cleaning, disconnect the product from the AC supply.
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 chemical cleaning agents such as solvents (e.g. diluent for lacquers,
thinners, acetone, alcohol, etc), or acids, bases, or other substances.

Use a soft, non-linting cloth to suitably clean the outside of the instrument.
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Removing and Installing the Hard Disk

HARDDISK
DO NOT REMOVE DURING OPERATION

J

For security reasons the R&S AFQ is equipped with a removable hard disk. The hard disk is located at
the front of the instrument.

NOTICE Risk of instrument damage and data loss!
During operation the instrument is accessing the hard disk. Removing the hard disk
while operating will lead to data loss or even instrument damage.

Do not remove the hard disk during operation.

For removing process as follows:

1. Switch off instrument.
2. Unscrew 2 milled screws at the hard disk cover.
3. Take off the hard disk slide-module carefully.

Safe keeping:

It is recommended to keep the hard disk in antistatic package in order to prevent damage to the disk.

For installing process as follows:

1. Unscrew the slot and remove the cover.

2. Reassemble the hard disk by carefully sliding it into the slot.
3. Remount the cover and screw-tighten it.

The instrument now can be connected and power supplied.

Note:
The hard disk is supplied with pre-installed software and adjustment data and therefore bound to the
specific R&S AFQ. It cannot be replaced or installed in several R&S instruments.
For replacing an inoperable hard disk refer to the Sevice Manual, chapter 3 Service and Repair
(supplied on CD-ROM with the instrument), or contact the R&S support center. The hard disk needs
to be installed at an authorized R&S service shop.
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R&S AFQ100A Connecting the R&S AFQ to a Network (LAN)

Configuring the R&S AFQ for Network Operation

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

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

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

The Window XP operating system is protected by an activated firewall per default. The configuration of
the firewall has to be adapted according to the required network communication needs.

Networks using DHCP

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

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

Networks using fixed IP addresses

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

Point-to-Point Connection

To build a simple network - just an LAN connection between the R&S AFQ and a controller without
integration into a larger network - an IP address has to be assigned to the R&S AFQ and the controller.
For such purposes, the IP addresses 192.168.xxx.yyy are available .The value range for xxx and yyy is
1...254, the value for the subnet mask is always 255.255.255.0.

For this type of connection, a commercial cross-over RJ-45 cable is used.

User name and password

The user "instrument" is assigned to the R&S AFQ. The user name is used for auto-login when the
instrument is started and for manual remote-control. The password is also "instrument”. By assigning
the respective rights, the network administrator decides which directories and resources in the network
can be accessed by the R&S AFQ.
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The configuration of the R&S AFQ for networking is performed in the Windows XP menus. The
operating system can only be accessed if an external keyboard and/or mouse and a external monitor
are connected. Operation by mouse only without the external keyboard is possible if the on-screen
keyboard is used. To ensure recognition of the external devices, the instrument has to be switched off
prior to connecting them.

1. Switch off instrument

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

3. Switch on instrument

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

All Programs D

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

File Edit Yiew Fawaorites Tools  Help

@Back - @ " E% |ﬁ58arch @Folders v

Address E Contral Panel

- N
E Control Panel %) PiCk d Category

[ owitch to Classic iew
T,
1| @‘ Appearance and Themes
~

Printers and Other Hardware

See Also 5

Help and Support L8
@) Help AL 1 Metwork and Internet

Other Caontrol Panel ! Conneckions

User Accounts
Opkions

-
Add or Remove Programs Datt_:. Time, L_anguage. and
Regional Options

. Sounds, Speech, and Audio

P // Devices Accessibility Options

~ Performance and Maintenance \ /| Security Center
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3. Click on Network Connections at the bottom right of the Network and Internet Connections menu.

File Edit Miew Favorites Tools  Help ﬂ
OBack - @ - E% ﬁSearch E—;Folders v

Address @ Metwark, and Internet Conneckions m Go

@ 24y  Network and Internet Connections

See Also

‘ Iy Mebwork, Places
D ters and Other Pick a task...
g Remote Deskiop

|$| Set up or change your Internet connection
.' Phone and Modem Options o

|;| Create a connection to the network at your workplace
Troubleshooters @ |§| Set up or change your home or small office network
Home ar Small Office [3] Set up a wireless network for a home or small office

Mekworking

a Internet Explorer |§| Change Windows Firewall settings
@ Mekwork Diagnostics

or pick a Control Panel icon

i

L
Internet Options ® MNetwork Connections

"
Windows Firewall

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

File Edt ‘Yew Favorites Tools  Adva ﬂ

oBack - Q - @ ﬁSearch i

Address |‘ Metwark, Connections El Go

LAN or High-Speed Internet

Lacal Area Connection
Connecked, Firewalled

[ a Irkel{R) PROSLO0 Metwark Co...
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5. On the General tab, select Internet Protocol (TCP/IP) in the field This connection uses the following
items: and then click on the Properties button.

_L, Local Area Connection Properties B =

General | Advanced

Connect uging:

E& IntellR) PRO 00 Metwork Connectio

This connection uses the following items:
[ 57 Mw/Link NetBIOS N
[ %= MawiLink [P/S P M etBI05 Compatible Transport Prot
T Internet Pratocol (TCPAIP) ]
w
<] 2]

[ Install... ] ’ Uninztall ]

Dezcription
Enables thiz computer to log on to Met\Ware servers and
access their resources.

[ Show icon in notification area when connected
[#]Motity me when this connection has imited or no connectrvity

[ ok ][ Cancel ]

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

entry in all menus with OK.
Obtain an IP address automatically (DHCP = dynamic host configuration protocol) is the default

setting.

Internet Protocol (TCPAP) Properties Z&)

General
You can get 1P zettings assigned automatically if wour nebwork supports

thiz capability. Otherwize, you need to ask your nebwork. administrator for
the appropriate 1P settings.

(0) Obtain an P address autamatically
(%) Use the following P address:
IP address: 192 168 . 1 . 1

Subnet mask: 285 0285 285 . 0

Default gateray:

(&) Use the following DNS server addresses:
Breferred DMS server:

Alternate DMS server:

I 0K H Cancel ]
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Configuring Internet Connection Firewall

The Windows XP Firewall blocks all network communication which is not initialized by the controller
itself or which is defined as unwanted. It protects the controller from an attack of hostile users and
programs. On the R&S AFQ, the Internet Connection Firewall (ICF) is activated for all network
connections per default to enhance protection of the instrument.

To enable data transfer with other controllers in a local network, file and peripherals sharing must be

specifically permitted.

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

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

(& Windows Firewall .

General | Exceptions | Advanced

wall iz helping to prob

Windows Firewall helps protect your computer by preventing unauthorized users
from gaining access bo your computer through the Intemet or a netwark,

@ co

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

di

[JDon't allow exceptions
Select this when you connect to public networks in less secure
locations, such as airportz, You will not be notified when Windows

Firewall blocks programs. Selections on the Exceptions tab will be
igniored.

@ () Off [not recommended)

Avoid using thiz seting. Turning off ‘Windows Firewall rmay make this
computer more vulnerable to viruses and intruders.

Wihat else should | know about Windows Firewall?

ok l [ Cancel
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3. Select tab Exceptions and activate check box File and Printer Sharing. Confirm entry with Ok,

ﬁ Windows Firewall

General | Exceptions | Advanced

Windows Firewall iz turned off, Your computer iz at rigk of attacks and intruzions
from autzside sources such az the Internet. \We recommend that pou click the
General tab and select On.

Programs and Services:

M ame

Companent of Software Platform: ComponentE nvironmentS erver
:File and Printer Sharing

[ Meszage Queuing

[ Remote Assistance

[0 Remate Desktap

[ Run Uitr@MEC SERVER

[ UPhP Framewark

| 4ddFogam.. | [ addPat. |[  Edi.

Dizplay & notification when Windows Firewall blocks a program

Wihat are the risks of allowing exceptions?

ak. l [ Cancel
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Accessing Directories in the Network

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

However, the hard disk of a computer also connected to the network can be accessed from the

R&S AFQ relatively easily. The only precondition for this is that the desired directory the R&S AFQ
should access is enabled on the remote computer. Subsequently, this directory is accessed from the
R&S AFQ using a Windows XP search function.

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

Note:
The computer and the modulation generator must both be equipped with a computer name and an
IP address (see section "Configuring the R&S AFQ for Network Operation”).

Enabling the desired directory on the remote computer

Note:
The menu name may deviate from the name specified in the operating sequence, depending on the
language and on the operating system used on the computer.
1. On the computer, in Windows Explorer mark the directory to be enabled and open the Properties
menu with the right-hand mouse button.
2. Inthe Sharing panel, activate the Share this folder checkbox.
3.  Write down the name of the computer (see section "Query Computer Name").

Accessing the enabled directory on the R&S AFQ

1. Call the Start menu.

2. Inthe Search menu, select Computers or People and then A Computer on the Network.

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

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

Note:
If a user name and password are requested when you click on the computer, the login name and
password used on the computer must be entered.
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R&S AFQ100A Manual Remote Control via an External Controller

Enable Remote Desktop Connection on R&S AFQ

The configuration is performed in the Windows XP menus. The operating system can only be accessed
if an external keyboard and monitor is connected. A mouse is recommended for convenient operation of
Windows XP. To ensure recognition of the external devices, the instrument has to be switched off prior
to connecting them.

1. Switch off the instrument.

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

Switch on the instrument.

Open the start menu.

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

SN N

[HStiiment

“« | My Computer Open

Explore
B? Control Panel Search,.,
Manage
I‘) Search Map Metwork Drive, ..

Disconnect Network Drive. ..

All Programs D
Show on Deskbop

Renarne

=i

Properties

M’ € e T = Rl

6. Click on Properties and select the Remote tab in the menu.
7. Activate check box Allow users to connect remotely to this computer and close window with the
OK button.

System Properties E]

General Carnputer Mame Hardware
System Restore Automatic Updates

A= Select the ways that this computer can be uzed from another
loeation.

Remote Assistance

[ &llow Bemote Azsistance invitations to be sent from thiz computer

What iz Bemote Assistance?

Fiemate Desktop

[#] &llow uzers to connect remokely to this computer
Full computer name:
Mamel 23456
‘What iz Remate Deskbop?

Select Remate Users...

For uzers to connect remotely ta this computer, the user account must
have a password.

windows Firewall will be configured to allow Remote Desktop
connections to thiz computer,

Ok ] [ Cancel

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

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

1. Install Remote Desktop Connection program on the PC if required.
2. Start program in the Start - All Programs - Accessories - Communications window.

4 Remote Desktop Connection =ln
&
{
Computer; | Mame1 23458 [V]
I Connect H Cancel ] [ Help ] [ Dptiong »» ]

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

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

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

%4 Remote Desktop C tion =)0

<93 esktop
( [¢]]]

General |Displa}I Local Resowrces | Programs | Experience

Logon settings
E Type the name of the computer, or choose a computer from
= the drop-dawn list.

Computer: Marne123456 [v]

User name: | instrument
Password,  |eesssssses
Dormair:

[ 5ave my pazsword

Connection sethings
Save cument settings, or open gaved connection.

[ Save bz, ] [ Open... ]

[ Connect H Cancel H Help ] [ Optionz << ]
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4. Login data can be stored with the Save As button.
If the login data is stored as a default.rdp file, the connection to the R&S AFQ is offered as the
default when the program is started. If the data is stored under another name, the R&S AFQ link is
available in the selection list opened with the = button of the Computer: entry field.

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

‘;U Remote Desktop Connection E] l
(=

ktop
DN

General | Display | Local Resources | Programs | Experience

Femote desktop size

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

Less J tare
800 by BOO pivels
Colors
High Color [1 kit) [v]
mm Il =]

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

Display the connection bar when in full soreen made

[ Connect H Caticel ][ Help ] ’ Options << ]

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

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

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

The device firmware of the R&S AFQ is disabled when the connection is set up. Direct control on the
R&S AFQ is not possible while manual remote-control is active. The access of an external PC is
indicated by the logon screen of Windows XP which identifies the accessing user.

If several R&S AFQ instruments are to be manually remote-controlled from one PC, a separate Remote

Desktop Control window must be opened for each R&S AFQ. This is possible by starting the program
on the external PC several times.
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Cut Manual Remote Control Connection via Remote Desktop

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

Cutting the connection on the modulation generator

Cutting the connection requires external keyboard, mouse and monitor.
1. Click on Disconnect in the remote-control message menu of the R&S AFQ
The connection is cut, a message on the external PC informs about the disconnection.

Cutting the connection on the external PC

1. Open the start menu.
2. Click on Disconnect in the lower right-hand corner of menu

REtote

remokte on
RS-INSTRUMENT

@? Contral Panel

All Programs D

i) G TS E 6 Y

Disable Manual Remote Control Connection via Remote Desktop

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

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

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

3. Deactivate check box Allow users to connect remotely to this computer and close window with
the OK button.

The connection is disabled, it is no longer possible to access the R&S AFQ for manual remote control

via Remote Desktop.

1401.3078.62 1.39 E-3


https://www.manualsplus.com/



https://www.manualsplus.com/

R&S AFQ100A Manual Remote Control via an External Controller

Install and Enable VNC Connection on R&S AFQ

The Ultr@VNC program is available on the Internet as a free-of-charge download. Following the
instructions on the Internet, it can be copied onto the R&S AFQ.

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

Switch off the instrument.

Connect a mouse, a keyboard and an external monitor.

Switch on the instrument.

Shut down firmware using the Alt-F4 key combination.

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

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

a) Select installation of all components

ook wh

15 Setup - URr@VNC Release 1.0.0 RC 18

Select Components
‘Which components should be installed?

Select the components pau want to install; clear the components pou da not want to
ingtall. Click Mexst when pou are ready to continue.

Full installation v
Ulra¥MC Server 1.8ME
UltraWMC Wiewer 1.0MB
[¥]iliraNE Repeater 0.1 ME

Current selection requires at least 2.7 MB of dizk space.

< Back ” Mext > ][ Catwzel
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b) Select all entries in the Additional Task Panel

15 Setup - URr@VNC Release 1.0.0 RC 18

Select Additional Tasks
“Which additional tasks should be perfarmed?

Select the additional tasks you would like Setup to perfarm while installing Ut T
Releasze 1.0.0 RC 18, then click Mext.

Server configurahion;

Feaister U@ kC Server az a spstem senice
Start or restart &N service

Additional icons:

Create a Ulr@WMHC Yiewer dezktop icon
Create a UIt@WHT Server desklop icon
Create a UItr@HC Repeater deskiop icon

File &zsociations:

[v] Azsociate vnc files with L@ HE Viewsr

[ < Back ” Mext > ][ Catwzel ]

c) A successful installation is indicated by a message
WIinVHC x|

i The WinVMC service was successfully registered
‘\4) The setvice may be started From the Control Panel, and wil
automatically be run the next time this machine is reset

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

| WIRVHC Error &)

] WARMING : This machine has no default password set, WinWNC will present the Default
® Properties dislog now to allow one to be entered.
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e) After clicking on OK in the warning panel the Default Local System Properties panel opens. A
password with a length of at least five digits must be entered. This password is used on the remote
PC to access the R&S AFQ. Other settings may be changed according to the user-specific
security requirements.

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

Display Number or Ports to use &+ Auto T (rfstie (Dt bl el Gls

" Display N° Update Handling

" Ports Main: | Hitp: | ¥ Poll Full Screen [ Fast) - Poll Console
v Poll F d Wind Windows Only
MS Logon | ofl Foregroun o= ~ Poll On Event

[ Poll Window Under Cursor Received Only
¥ Enable Java Viewer [Hitp Connection]

I+ Enable Xdmcp [¥11 Connection] d stz el

v Video Hook Driver

When Last Client Disconnects I” Low Accuracy [ Turbo Speed )
@ (Lo L sl g DSM Plugin
" Lock ¥Workstation [A2K] ~ Use |Nu Plugin detected... j

" Logoff Workstation
Share only the Window Named :
[ Share |

Misc.

¥ Enable Blank Monitor on Yiewer Hequest

i Enable File Transfer Query on incoming connection

[~ Log debug infos to the WinV¥NC.log file I Display Query Window Timeout: s
[ Allow Loopback Connections

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

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

Ae~r the installation the program and the operating system are always started automatically. An icon
"is placed on the right side of the Windows XP task bar (notification area). On mouse over, the IP

address of the R&S AFQ is indicated. This IP address and the user-defined password are the

prerequisites to enable manual remote control on the PC.

A cut connection is indicated by a changed color of the icon. Cutting the connection does not disable it.

It can be established again any time.

i) T T
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Configuring Internet Connection Firewall for VNC Connection

To enable manual remote control by other controllers in a local network via VNC connection, the
connection must be specifically permitted in the firewall.
Open the start menu, select Control Panel and open the context menu by pressing the right

1.

2.

mouse key.

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

. @ Windows Firewall

2

General | Exceptions | Advanced

Windows Firewall helpz protect your computer by preventing unauthorized users
from gaining access bo your computer through the Intemet or a netwark.

@ oo

This zetting blocks all outside sources from connecting to this
carmputer, with the exception of those selected on the Exceptions tab.

[JDon't allow exceptions
Select thiz when you connect to public networks in less secure
lozations, such as airportz. You will not be notified when YWindows

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

@ () Off (not recommended)

Avoid using thiz setiing. Turning off ‘Windows Firewall may make this
carmputer rmore vulherable to wiruses and intruders.

Wihat else should | khow abaut Windows Firewall?

I ar. ] [ Cancel

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

Add a Program -

o] oo ]

To allow communications with & program by adding it to the Exceptions list,
zelect the pragram, or click Browse to zearch for one that iz not listed.

Programs:

&l Caloulator

E 5 logon test utility

& Naotepad

E) On-Screen Keyboard

1.j Pairt

1 Run Ult@WNC Repester
ERun UIk@EWNC SERVER
& Fun U@ NC VIEWER
E Upgrade

| Windows Explarer

A wordPad

Path: | C:A\Program FilesiUltraM Chwinvne. exe
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4. Select Run Ultr@VNC SERVER and click on Ok.
5. Activate check box Run Ultr@VNC SERVER in the Exception tab and click on Ok.

@ Windows Firewall

General | Exceptions | Advanced

Wwindows Firewall iz tumed off. Y'our computer iz at risk of attacks and intrugions
from outside sources such as the Intermet. "We recommend that you click the
General tab and select On.

Programs and Services:

Mame

Component of Software Platform: ComponentE rvironmentS erver
[ File and Printer Sharing

[ Meszage Queuing

[ Remate Assistance

[ Remate Desktop

WI:Fun Ul @NC SERVER:

O UPAF Framework.

| AddPogam.. | [ AddPet. ||  Edt. |  Delete

Dizplay a notification when Windows Firewall blocks a program

YWhat are the risks of allowing exceptions?

Ok l ’ Cancel
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Establish Manual Remote Control on the Linux/Unix PC

The VNC program is available per default for Linux/Unix operating systems. Only three steps are
necessary to establish the connection to the R&S AFQ:
1. Start the internet browser on the PC.
2. Enter the following address:
vnc://"IP-address of R&S AFQ", e.g. vnc://192.168.1.1
3. Confirm with the key.
The password for the remote VNC connection is requested.
4. Enter the password defined in the Default Local System Properties panel of the Ultr@VNC
program of R&S AFQ.
5. Press the Log On button to confirm.
After the connection is established, the current modulation generator screen with the block diagram is
displayed and the R&S AFQ can be manually remote-controlled from the external PC. The individual
functions are operated using the mouse and keyboard. Specific instrument functions can be executed
using specific key combinations on the keyboard (see table in chapter 3, section "Legend of Manual
Controls" on page 3.1). In contrast to Remote Control Desktop, direct control on the R&S AFQ is
possible while manual remote-control is established, it can be performed alternately with the
manual remote control.
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Install VNC Viewer and Establish VNC Connection on the Windows PC

The Ultr@VNC program is available on the Internet as a free-of-charge download.
Following the instructions on the Internet, the program can be copied onto the external Windows PC.
Only the program component VNC Viewer is required.

Note:
The VNC Viewer program is included in the download for the installation of the Ultr@VNC program
on your modulation generator if Full installation was selected in the Select Component panel. In
this case, the program ultr@vncviewer.exe can be copied to your Windows PC.

1. Install VNC Viewer program component on the PC.
2. Start VNC Viewer program component on the PC.

Conneckion 5[
R N Server [1521681 1 = -
- [ host:dizplay or host:port |
— Quick Options
& alTO [Auto select best settings) Connect
O ULTR& [ 2Mbit/s) - Experimental
C |
LN [ Mbit/s] - Max Colars ﬂl

" MEDIUM (> 128Kbit/s] - Max Colars
" MODEM (19 - 128Kbit/s) - 256 Colars
O sLO0W [« 13kKhit/s] - 256 Colars, Fuzzy

[~ Wiews Only [™ Auto Scaling Options... |

[~ Use D5MPlugin INo Flugin detected... j Config |

™ Proxy/Repeater I

3. Enter IP address of R&S AFQ in input line VNC Server.
4. Initialize the connection by pressing the Connect button.
A message requesting the password is displayed.

¥NC Authentication it

5. Enter the VNC password defined in the Default Local System Properties panel of the Ultr@VNC
program of R&S AFQ.
6. Press the Log On button to confirm.

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

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

Cutting the connection on the modulation generator

Cutting the connection requires external keyboard, mouse and monitor.

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

2. Right-click on the VNC icon on the task bar. The context menu opens.

3. Select Kill all clients

Th~ connection is cut, a message on the external PC informs about the disconnection. The VNC icon
' changes color.

Cutting the connection on the external Linux/Unix PC

1. Either close the internet browser or
close the modulation generator window
The connection is disabled, the VNC icon on the task bar . off the R&S AFQ changes color.

Cutting the connection on the external Windows PC:
1. Close the VNC Viewer program
The connection is cut, the VNC icon on the task bar = off the R&S AFQ changes color.

Disable Manual Remote Control Connection via Ultr@VNC

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

Removing the VNC program:

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

2. Open the Control Panel menu

3. Select Add or Remove Programs

4. Remove the VNC program.

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

Deactivating the VNC Server service

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

2. Open the Control Panel menu

3. Select Services

4. Deactivate the VNC Server service.

The connection is disabled, the VNC icon on the task bar o of the R&S AFQ disappears.
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System Properties (2JE3
| General I Computer Mame || Hardware |
Bdvanced " SystemPestoe | Femote |

You must be logged on a3 an Administrator to make most of these changes.
Ferformance

Vizual effects, processor scheduling, memorny uzage, and wirtual memorny

Settings

User Profiles

Deskiop settingz related to your logon

Settings

Startup and Recawverny

Syztem startup, system failure, and debugging information

Settings

[ Enwiranrment Wariables ] [ Errar Reparting ]

[ QK H Cancel ] Apply

7. Click on the Change button

ormance Options

=5

| isual Effects .. Advanced |

Processor scheduling

By default, the camputer is set ko use 4 greater share of
processar Lme Lo run your prograns,

Adjust For best performance of :

() Background services

Memory usage
By default, the compuber is set ko use a greater share of

MEmoey bonon ¥OUr programs.
Adijust For best performance of ;

(®)Pragrams () System cache

Wirkual memary

A paging File i an area on the hard disk that Windows uses a5
if i ware RAM.

Tkl pagng fik size For all drives: OME

[ oK l[ Cancel ]
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8. Activate
a) Drive D: [DATA]
b) System managed size

Virtual Memory B=]

Drive [volume Label] Paging File Size (ME)
T [FIRMWARE]

D: [DaTal

E: [USBSTICK]

Paging file size for selected drfve

Drrive: D: [DATA]
Space avalable: 11557 MEB
() Custom size:

Initial size (MB):

Mazimum sz (ME):

Otoosnotie ———

Total paging fite size for all drives
Minimum allowed: 2 MB
Recommended: 381 MB
Currently slocated: 0 MB

Lo J[ conca |

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

Now the program Norton Antivirus can be installed.
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Contents - Chapter 2 "Getting Started"

2 Getting Started ... 21
Outline of the INStruMENt ........c.oiiiii e 21
Schematic Description........cccoooeieiiiiii i, 2.1

Use of the INStrument ...........ooeiiiiiii e 21

Y T AN o] o] [foz=1 i o] o 1= 2.2
Feature SUMMAIY ... ...t e e 2.3

] oTed [q DI F=To =1 1 o KO PP RRPTSUPPRTPT 24

Two ways to operate the instrument ... 2.5
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Contents - Chapter 3 "Manual Operation”

3 Manual Operation............ccooiiiiiiiiicccce e 3.1
Introduction - Manual Operation............cooviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 3.1
Legend of Manual Controls ... 3.1

On-Screen Keyboard...........oooiiiiiiiiie e 3.2
Operating CONCEPT .....oeiiiiie e 3.3
Automatically Launching a Program or a Command File.................... 3.6
[ 1SY o] F= PR RPPPRTRR 3.7
Status Information and Messages - Display.......c.cccocceeviiieiiiniienennne 3.8
INfO WiINAOW = DiSPIaY....cccoiiiiiiiiiiiei et 3.9
Block Diagram - DiSPlay .........ccoieruuiiiiieiiiiiiiieeeee e 3.1
Winbar and Softkeys - DiSplay .........cccceevrieiieiiiieiiieee e 3.13
Menu Structure - Display ..o 3.13
Setting Parameters...... .o 3.16
Calling a Dialog - Setting Parameters ..o 3.16
Selecting a Control Element - Setting Parameters...............ccccceee. 3.17
Switching Parameters On/Off - Setting Parameters.......................... 3.17
Selecting and Exiting a Dialog Area - Setting Parameters................ 3.18
Terminating Entries - Setting Parameters...........cccoooiiinn 3.19
Restoring the Previous Value - Setting Parameters...............cc........ 3.19
Dialog OPeration.........ccueeeiiiiiiee e e 3.20
EQIOrS ..o e 3.21
Equalizer List EAItOr .........oviiiiiiiiei e 3.21
ONINE HEIP ..ot 3.23
File Management........oooiiiiiiiiei e 3.25
Select / Save Instrument Settings - File Management..................... 3.26
Select / Save Lists - File Management.........cccccooiiiiiiiniiiiieeen. 3.28
File Manager..... oo 3.30
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R&S AFQ100A Operating Concept

To offer the user a familiar environment, operation is very similar to the operation of Windows user
interfaces. All dialogs and tables are made up of known elements, e.g.

selection lists

IChanneH Unchanged ;ﬂ

Unchanged
Channel 2 [ pactart

Pulse
Channel 3 | pattern
Ratio
Channel 4 | | jgt

check boxes

IFix Delay To Current Range [ On I

or entry fields

famplitude [1.000 007 I\f v||

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

Clear settings with the aid of independent dialogs

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

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

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

15Q

i Impairments

The keys are assigned simple functions

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

Numerous help functions support the user in signal configuration.

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

famplitude 1.000 003 I\.f -il

Min = 0.000 000 ¥
| Offset

Max=1.500 000V
Q Offset replace mode

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

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

Error meszages - digplay list
Error queus queny

Emors - BERT

Exclude Freguency

ment Funchions
?] Overview of Instrument Functions
+ @ Arbitiary Waveform Generator ARE

+ @ Bazeband Block Enclude Level
+ @ Impaiments Block, EEE_CUt_E Tlf:ilggEf }AF‘_E
3 =piration date of ophian
= @ Equalizer Block Extended Trigger Mode - ARE
0 @ D.utput Block External Restart - BERT
+ % Bit Eror Rate Measurements - BERT Block  External Trigger Delay - ARE
+ @ General Instrument Settings E_:l-:tei_rnal Trigger Inhibit - ARE
e list
* % Help System . File Management - ARE
* @ Staring and Loading Instrument Data EilEmenn
# @ Fiemote-Cantrol Commands File tupe selection

Firrnweare verzion

Messages indicate the current instrument state

A great variety of different messages such as status messages, error messages, warnings or
information are displayed in the header field of the screen. With the aid of the +[1] key combination,
help pages can be called for most of the messages. They provide background information on the
message and indicate operating steps that may be required. All messages are explained in the online
help which can be called with the key.
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R&S AFQ100A Display

With the aid of the softkey buttons, error messages can be cleared and a history of all messages called.

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

Delete All Clears all messages. This button is available only if the history of the messages is
displayed.
Remote-control command:
SYST:ERR:ALL

Delete Vol. Clears all brief messages. This button is available only if the history of the

messages is displayed.

Remote-control command:

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

Remote-control command:

:SYST:ERR? Or :STAT:QUE?

(Each time a SYSTem:ERRor? or : STATus : QUEue? query is sent, the oldest entry
in the error queue is returned and at the same time cleared in the list).
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The input/output symbols in the block diagram show the currently used inputs and outputs of the
modulation generator. Unused inputs and outputs are not shown. The lines indicate the signal flow.

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

Example:

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

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

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

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

Marker 1. Restart
(= 2 Pulze
3 Pattern
4: Ratio

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

@ Black is used for the generated signal.

® Green is used for control signals.
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This section describes the dialog structure. Dialog operation is described in section "Dialog Operation"
on page 3.20, the setting of parameters in section "Setting Parameters" on page 3.16.

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

B Equalizer Modulator, Dialog header

The header line contains the name of the dialog
and the buttons for minimizing =2 and closing %]
the dialog. The buttons can be operated with the
mouse. For operation from the external key board,
the key combnation + ... the underscored
character, the cursor keys and the key can be
used.

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

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

famplitude 1.000 007 |v v||

Frequency 1.000 000 DDO | MHz ;[I Entry field

File Name:

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

this field.
IChanneH Unchanged ~ Selection field
Unchanged
Channel 2 [Rastart The = button indicates that a selection can be
Channel 3 :::,'j:m made from a list. The fold-down selection list is
Ratio displayed below the selection field. Depending on
Channel 4 | | jst . . L
the number of entries, the full list or only part of it is
shown.
One entry at a time can be selected from the list.
If an item is not available for selection, it is printed
in grey and cannot be accessed.
GHz ~ Units
Hz
The unit of a parameter is displayed next to the
MHz

GHz value. When the parameter is edited, the unit is
selected either from the list or by means of the
front-panel keys. When the entry is completed, the
unit can be changed. In this case the value
remains unchanged but is automatically adapted to
the new unit.
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IFix Delay To Current Ran

e |70n|

Check-box field

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

| Path Delay(ns) | 000
Q Path Delay [ns}l—l].l]l]
| Gain [ o.000 [aB ~|
Q Gain IWIE
| Offset [0000 [Fs -]
Q Offset [0000 [Fs  ~|
Phase Error Wm

Dialog area

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

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

F i Gain/  |Phase/
H;equency dgln de;SE Tables
1 Linieo 2L =4Il Tables are made up of a header, which normally
2 0.00 0.5 2.00 . . -
= contains the column labels, and lines containing
10 000.00 0.0 0.90
4 20 000.00 0.7 0.00 the text.
5
, Gain Graphical display
Graphical displays show signal characteristics, this
m
s chart plots user input of the equalizer. The
0 ‘ R&S AFQ compensates these distortions.
-10 a 10 20
f-f(RF) [kHz]
Phase
1
m
1
-1
-10 a 10 20
f-f{RF) [kHz]
State Off | Buttons

List Data...

Edit Data...

i

1401.3078.62

equ_mod_test

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

Some dialogs contain buttons that assign a
function to the front-panel softkey below. These
dialogs cover the Winbar.
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R&S AFQ100A Editors
Function PC keyboard Mouse
Call up editor. Mark the Edit Data... button in the individual | Click on the Edit Data... button in the

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

dialog and press the key.

individual dialog.

Enter value.

Use the numeric keys to enter the value and

terminate the entry by pressing the
key.

Change column.

Press the left/right cursor keys.

Click on the cell.

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

The cursor moves to the
selected row.

key.

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

key.

Insert row.

A row is inserted above the
currently marked row.

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

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

Mark the Insert Row(s) button and press the

key.

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

Click on the Insert Row(s) button.

Save list under a new name.

Mark the Save as.. button and press the
key.

Enter the file name in the menu Create List
File Which Name? and select the directory
(see section "Select / Save Lists - File
Management" on page 3.28)

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

Enter the file name in the menu Create List
File Which Name? and select the directory
(see section "Select / Save Lists - File
Management" on page 3.28)

Save list under the same
name.

Mark the Save button and press the
key.

Double-click on the Save button.

Create new list.

Mark the List Data ... button and press the
key.
Mark the menu item New List and press the

key.

Select the directory and enter the file name in
the menu New List (see section "Select /
Save Lists - File Management" on page 3.28).

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

Select the directory and enter the file name in
the menu New List (see section "Select /
Save Lists - File Management" on page 3.28).
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Online Help

Operation of context-sensitive help

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

The help page for the respective

parameter is displayed.

Close the help system: Press key again. -

Activate the link:

The help system branches to the linked
page.

Select link using the cursor keys and

activate with the key.

Click on the link.

Scroll:

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

activate with the key.

Click on Previous or Next.

Select an item in the table of
contents:

The help page of the item is displayed.

Activate Content window using the
cursor keys left/right.

Select the desired item using the cursor

keys and activate with [Enter].

Set indicated area by moving the vertical
scroll bar.

Click on the item.

Select an index term:

The help page of the term is displayed.

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

Enter the first letter of the term and
press the key.

Select the term with the cursor keys and

press the key.

Click on the Go-to-Index button.

Set indicated area by moving the vertical
scroll bar.

Click on the term.

Shift the indicated area of the

navigation window to the left or right:

Shift the entry focus up one level using
the key.

Select Scroll Right or Scroll Left -button

using the cursor keys and activate with
the key.

Set indicated area by moving the
horizontal scroll bar.
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Save Saves the current instrument settings.
If the instrument works with loaded settings the current changes will overwrite the
setttings in the file. File name and path cannot be entered.
If the instrument does not work with loaded settings the function Save as ... will be
called automatically.

Choose a filename to save under @El
Savein |IC afq lists 'I L cx -
Y [Cnemeatiatr
_._‘) ) Waveforms

My Recent = saveRecalTest, savrdl
Documents

Desktop

My Documents

-8
MBBOCEE
.
MyNelwak  Fie pame: | - Save
Saveaslype:  |Save/Recall Fies (" savicl) -l Cancel |
Save as ... Opens the window Choose a filename to save under, a Windows explorer user
interface which is similar to the Choose a file to open window (see above).
The instrument settings can be stored in a setting file.
1. Click on the selection list Save in: or move the cursor with the aid of the
key to activate the selection list.
2. Click on the pop-up button or press the cursor down key to pop up the selection
list.
The available drives are listed.
3. Mark the drive where the setting file has to be stored.
The directories and files are displayed in the area below.
4. Shift the entry focus to the area underneath the Save in: selection list and
select the directory.
Similar to Windows user interfaces the Save in: selection list changes and
displayes the currently selected directory.
Note:

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

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

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

Exit Shuts down the windows operating system. The current settings are stored on the
hard disk before the system is shut down.
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Select Loads user data.
1. Select the drive and the directory in the left window.
The available files are listed in the right window.
2. Pressthe key or click on the Select button to load the file data.

& New List 9=l 3] & Create List File Which Name?
recent data sets recent data sets
crafq_lists/equ_mod_test
c:/afq_lists Waveforms c:lafq_lists
B onesoms | I (B o e
+- afq_help +- afq_help equ_mod_test
- ata_tsts | EXIT
+- SineTriRectMarker . & CAP
‘- ClearCase_Storage
+- CAP +- Documents and Setting
+- ClearCase_Storage . & DOKUME-1
+ Documents and Settings . = DRV
+- DOKUME-1 +- Flare_Test
+- DRV +- mvislogs
+- Flare_Test . [+ National Instruments D¢
£ mMslogs - - = PrintMig -
<] | » < | » |
File File
Save Save
= e | .

Save Saves new entries of user data. For editing user data see "Equalizer List Editor" on
page 3.21). The file name of the lists and the directory to which the files have to be
saved are user-selectable. The file extension is different for each list type and is
assigned automatically by the system (see "File Manager" on page 3.30). The
extension cannot be entered.

1. Select the drive and the directory in the left window.
2.  Move the cursor to the entry field File name: and enter the file name.
3. Pressthe key or click on the Save button to create the new data file.

Note:

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

Delete file:

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

Create new directory:

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

key.

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

List type Contents File suffix

Instrument State

Instrument State Instrument settings *.savrcl

Arbitrary Waveform Generator

Waveform, Multi segment waveform ARB waveforms * Wy

Multi segment configuration Configuration info for multi segment waveforms, these *.inf_mswv
files can only be loaded

Equalizer List

1Q data table the instrument needs for corrections *.afg_ig_fgp

Modulator data table the instrument needs for corrections *.afq_mfg
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Baseband Block

Load Waveform

1401.3084.32

Calls the dialog for loading a waveform file..

5 Load Waveform

recent data sets

t:user/sinus250kHz
t:user/sawtooth
t:user/SmRectTableAFQ
t:user/SineTriRectMarker
cUsinus250kHz

+ user - rectangle

{ - var sawtooth

. ar sin_cos_marker
- SineTriRectiarker
iy ‘k -{?DT:.ﬂtz} SinRectTableAFQ
i sinus250kHz

- m:{CCase) sinus25Khz

+- I (DATAZ)

+- o0: (DATA3)

+- p: (DATA3)

+- 51 {DATA2)

+- v: (CCase)

+- % (SYSVOL) B

+. ar (FMacalk

: ol

2005-09-19;,09:46:20;32;8+006;
| File |
Select Manager...

The files last used are listed in the Recent Data Sets section on top of
the dialog.

The directory can be selected down to the left.

Waveform files are stored with the predefined file extension *.wv.
Available waveform files in the selected directory are listed on the
right.

File information on the selected file is displayed below, e.g. tag
contents, multi segment state, or clock rate.

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

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

File name and crest factor of the loaded waveform are indicated in the
status bar of the display.

Remote-control commands:
SOUR:WAV:SEL 'SineTriRectMarker',

if the file is stored in the default directory.
and

SOUR:WAV:SEL 'd:\user\SineTriRectMarker',
if the file is in a different directory.
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Baseband Block

Sample Clock

Samples per Period

Phase Offset Q

Res. Frequency

Generate Signal HD

Generate Signal RAM

1401.3084.32

Enters the sample clock frequency for generating a sine test signal.

1 kHz ... 300 MHz

The sample clock rate must not exceed the maximum ARB clock rate
of 300 MHz. Sample clock rates between 300 MHz and 600 MHz are
not available and set to maximum ARB clock rate of 300 MHz.

Remote-control command:
SOUR:TSIG:CLOC 300e6

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

The resulting clock rate must not exceed the maximum ARB clock rate
of 300 MHz.

The number of sample values is automatically restricted by reference
to the set frequency.

Remote-control command:
SOUR:TSIG:SINE:SAMP 500

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

Remote-control command:
SOUR:TSIG:SINE:PHAS 45

Indicates the resulting frequency of the test signal.

Remote-control command:
SOUR:TSIG:SINE:FREQ?

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

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

Remote-control command:

SOUR:TSIG:SINE:CRE:NAM "D:\temp\test.wv"

Generates a signal and uses it as output straight away.

Remote-control command:
SOUR:TSIGn:SINE:CRE
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Baseband Block

Sample Clock - Table
Sine Test Signal

Table Length - Table
Sine Test Signal

Offset - Table Sine
Test Signal

1401.3084.32

Enters the sample clock frequency for generating a table sine test
signal.

1 kHz ... 300 MHz

The sample clock rate must not exceed the maximum ARB clock rate
of 300 MHz. Sample clock rates between 300 MHz and 600 MHz are
not available and set to maximum ARB clock rate of 300 MHz.

Remote-control command:
SOUR:TSIG:CLOC 300e6

Enters the number of sample values of a waveform.

1 kHz ... 300 MHz

The sample clock rate must not exceed the maximum ARB clock rate
of 300 MHz. Sample clock rates between 300 MHz and 600 MHz are
not available and set to maximum ARB clock rate of 300 MHz.

The number of sample values is automatically restricted by reference
to the set frequency.

Remote-control command:
SOUR:TSIG:TSIN:TLEN

Enters the DC component of the resulting signal in % or FS units. The

abbreviation FS means full scale.

Remote-control command:
SOUR:TSIG:TSIN:OFFS

4.9
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The two sine waves can be configured in the sections Sine 1 and Sine 2.

Periods - Table Sine Sets the number of periods for the sine waves. The values are set
Test Signal separately for each component of the test signal, as provided in
section Sine 1 and section Sine 2 of the dialog.
Remote-control command:

SOUR:TSIG:TSIN1:PER 5
SOUR:TSIG:TSIN2:PER 7

Amplitude - Table Sine Sets the amplitude values of the sine waves. The values are set
Test Signal separately for each sine wave of the test signal, as provided in section
Sine 1 and section Sine 2 of the dialog.

Remote-control command:

SOUR:TSIG:TSIN1:AMPL 0.3
SOUR:TSIG:TSINZ2:AMPL 0.4

Phase - Table Sine Sets the phase offset values of the sine waves. The values are set
Test Signal separately for each sine wave of the test signal, as provided in section
Sine 1 and section Sine 2 of the dialog.

Enters the phase shifts of the two sine waves.
Remote-control command:

SOUR:TSIGLl:TSIN1:PHAS 360
SOUR:TSIG2:TSIN2:PHAS -360

Res. Frequency - Displays the resulting frequencies of the sine waves. The values of
Table Sine Test Signal both components of the test signal are indicated separately in section
Sine 1 and section Sine 2, respectively.

Remote-control command:

SOUR:TSIGLl:TSIN1:FREQ?
SOUR:TSIG2:TSIN2:FREQ?

Generate Signal HD - Generates a signal and saves it to a file on HD.
Table Sine Test Signal The Create Test Signal window opens automatically and the signal
can be stored as a waveform file.

Remote-control command:
SOUR:TSIGl:TSIN:CRE:NAM

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

Table Sine Test Signal Remote-control command:
SOUR:TSIG:TSIN:CRE
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Baseband Block

The Trigger Configuration section is where the trigger for the waveform is set. Various parameters will
be provided for the settings, depending on the selected trigger source.

Run Mode - Trigger

1401.3084.32

Selects the trigger mode.

For multi segment waveforms, the segment output is determined by
the Segment Mode settings, on page 4.18.

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

Continuous

Single

The waveform is output continuously.

Retrigger "Off"
Trg ~ L =

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

The waveform output can be restarted by switching
off and then switching on the ARB state in the
Baseband Block.

Retrigger "On"

RAAVAVAVAVAY

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

Remote-control command:
SOUR:TRIG:MODE CONT

The waveform is output once after a trigger event
occured. Every subsequent trigger event (internal by
clicking the Execute button or external) causes a
restart.

Retrigger "Off"

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

Retrigger "On"

VALY
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1401.3084.32

Repeat N
Times

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

Remote-control command:
SOUR:TRIG:MODE SING

Multiple output of the waveform when a trigger event
occurs.

Note:
Run mode Repeat N Times is enabled only in
combination with Segment Trigger source Auto
(see "Source - Segment Trigger”, on page 4.22).
If Segment Trigger source is set different to
Auto, the instrument operates in run mode
Continuous.

Retrigger "Off"

VRV

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

Retrigger "On"

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

The waveform is repeated as often as the number of
Repeat Count is set (see Repeat Count - Trigger,
on page 4.34). After finishing the last run signal
generation stops.

The waveform output can be restarted by
retriggering or, switching off and then switching on
the ARB state in the baseband block.

Remote-control command:
SOUR:TRIG:MODE REP
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Baseband Block

Execute - Trigger

Delay - Trigger

1401.3084.32

Auto

using either the command *GET, *TRG or
TRIG:EXEC.

Remote-control command:
SOUR:TRIG:SOUR BUS

(Sync mode Master and Normal only)

The trigger event is executed internally by the
firmware. Signal output starts immediately when
a signal is loaded and State is on. Trigger events
are ignored.

Remote-control command:
SOUR:TRIG:SOUR AUTO

(Trigger source manual only)

Executes the trigger manually. A manual trigger can be executed only

when a manual trigger source has been selected.
Trigger Configuration

Run Mode | Continuous :J
Enable Retrigger i~
Source | Manual j

[ Execute

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

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

source.
Source IExternaI j
Delay W
Inhibit | 0.000000000000|s ~|
Slope I Positive j

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

Slope - Trigger

1401.3084.32

Sets the duration for inhibiting a new trigger event subsequent to
triggering. A restart can only be inhibited with an external trigger
source.

Source |Externa| j
Delay | 0.000 000000000|s ~|
Inhibit Wﬁ
Slope I Positive j

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

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

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

Positive The rising edge is selected.

Remote-control command:
SOUR:INP:TRIG:SLOP POS

Negative The falling edge is selected.

Remote-control command:
SOUR:INP:TRIG:SLOP NEG
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1401.3084.32

Continuous
Seamless

Run Mode "Repeat N Times"

The following segment starts to be output
immediately after a segment trigger event occurs.
After finishing the run of the last segment, signal
generation switches to idle mode. A segment
trigger event is without effect. Restart of signal
generation is triggered by a regular trigger event
activated automatically after a system-imposed
signal gap. The waveform is repeated as often as
the number of Repeat Count is set (see Repeat
Count - Trigger, on page 4.15). After finishing the
last run signal generation stops.

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

The current segment is output continuously (i.e.
cyclically) until the next segment trigger event

occurs.
Signal output will switch to the next segment

when the current segment is output completely to
achieve wrap around, seamless signal transition.

Run Mode "Continuous"

When a segment trigger event occurs, the
following segment is output after finishing the
current one.

When the run of the last segment is finished,
signal generation starts immediately at the
beginning, provided that a segment trigger event
has been occured before. Otherwise signal
output switches to idle mode and starts again
with the next trigger or segement trigger event.
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1401.3084.32

Single

Run Mode "Single"

When a segment trigger event occurs, the
following segment is output after finishing the
current one. A trigger event during output of the
last segment effects, that signal generation stops
after completing the segment. A segment trigger
event is without effect. The waveform output can
be restarted by switching off and then switching
on the ARB state in the Baseband Block.

Run Mode "Repeat N Times"

When a segment trigger event occurs, the
following segment is output after finishing the
current one.

A trigger event during output of the last segment
effects, that signal generation switsches to idle
mode after completing the segment. A segment
trigger event is without effect. The next regular
trigger event, activated automatically after a
system-imposed signal gap restarts signal
generation. Signal output is repeated as often as
Repeat Count of the regular trigger mode is set.

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

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

Run Mode "Continuous"

Each segment trigger event switches to the next
segment. After the last segment, the first
segment is generated again.
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1401.3084.32

Repeat N Times

Run Mode "Single"
Trg

Segm Trg
Each segment trigger event switches to the next
segment. A regular trigger event resets signal

generation.
Run Mode "Repeat N Times"
Trg

Segm Trg

Each segment trigger event switches to the next
segment. A regular trigger event resets signal
generation. Generation of the multi segment
waveform is repeated as often as Repeat Count

of the regular trigger mode is set.
Remote-control command:
SOUR:TRIG:SEGM:MODE SING

Multiple output of the waveform segments. Each
segment is repeated as often as the segment
Repeat Count of the particular segment is set

(see Repeat Count, on page 4.22).
Run Mode "Continuous"

TRIG /\/ /\/
NEXT

The next segment starts to be output after a
segment trigger event. After finishing the
waveform the instrument switches to the idle
mode. Either a segment or a regular trigger event
restart signal generation.

Run Mode "Single"

TRIG /\/
NEXT

The next segment starts to be output after a
segment trigger event. After finishing the
waveform the instrument switches to the idle
mode. The waveform output can be restarted by
switching off and then switching on the ARB state
in the Baseband Block.

4.21
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Segment Address -
Segment Trigger

1401.3084.32

Bus The segment trigger event is executed by remote
control using the command TRIG:SEGM:EXEC.

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

Auto (segment mode Single or Repeat N Times only)
The segment trigger event is executed internally
by the firmware. Segment trigger events are
ignored.

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

Note:
The trigger source Auto disables the segment
trigger modes Continuous and Continuous
seamless and vice versa.

Selects the segment sequence mode of a multi segment waveform.

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

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

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

Auto Increment  The indices of the segments are incremented
automatically.

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

FHOP Serial

FHOP-Bus

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

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

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

BERT RESTART: bit 1

BERT DATA ENABLE: bit 0 (LSB)

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

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

BERT CLOCK: fhop_clk

BERT DATA: fhop_data

BERT DATA ENABLE: fhop_strb

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

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

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

Bit,,

Blt32

FHOP_CMD[7:0]

FHOP DATA[31:0]

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

1401.3084.32
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Function of data bits of FHOP bus (fhop_data line, see figure above) and their function for controlling
multi segment waveform generation.

Data bit name (bit number)

Function

Bit 39 to 10

Bits must be set to 0

data (9 to 0)

Data bits
Determine the segment index to be processed for multi segment waveforms (index 0
1023)

Execute - Segment
Trigger

Delay - Segment
Trigger

Inhibit - Segment
Trigger

1401.3084.32

Executes a manually initiated segment trigger event. The manual
segment trigger can be executed only when the manual trigger source
has been selected.

Segment Trigger Configuration

Segment Mode |Single JEI
Source | Manual le
Segment Address [FHOP Parallel -1

Clock = 0, Data = 0, Restart = 0, Data En. = 0. (Next Seq. = 0)

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

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

Remote-control command:

SOUR:TRIG:SEGM:SOUR EXT
SOUR:TRIG:SEGM:DEL 1

Sets the duration for inhibiting a new trigger event subsequent to
triggering. A restart ccan only be inhibited with an external trigger
source.

In Retrigger mode every trigger signal causes a restart of signal
output. The restart is inhibited for the specified number of samples.
Remote-control command:

SOUR:TRIG:SEGM:SOUR EXT
SOUR:TRIG:SEGM:INH 0.5
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Slope - Segment Selects the slope of the active edge of the external trigger signal. The
Trigger slope can only be set for an external trigger signal that is fed in via the
NEXT connector on the rear panel.

Positive The rising edge is selected.

Remote-control command:
SOUR:INP:TRIG:SEGM:SLOP POS

Negative The falling edge is selected.

Remote-control command:
SOUR:INP:TRIG:SEGM:SLOP NEG

The Control Line Setup section is where the threshold and impedance of the trigger inputs CLOCK IN
/ TRIG / NEXT are selected.

Threshold - Trigger Sets the high/low threshold for the inputs CLOCK IN, TRIG and NEXT.
Athreshold can only be set with an external trigger source.

Remote-control command:
SOUR: INP:CONT:THR

Impedance - Trigger Sets the impedance value for the inputs CLOCK IN, TRIG and NEXT.
The lower value, 50 Ohm, is recommended for high clock frequencies
or signals with high slew rates. The impedance is set for external
trigger signals.

Remote-control command:
SOUR: INP:CONT:IMP

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

Waveform Diagram - Displays schematically the graph of the currently loaded waveform,

Trigger either as standard sine waveform or as multi segment waveform. After
the instrument switch on, the graph of the last loaded waveform is
displayed.

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

Shown for The graph shows the generation of the waveform
standard depending on the selected trigger configuration.
waveforms This section is shown only if a standard

waveform is loaded.

Shown for The graph shows the generation of the waveform
segmented depending on the selected trigger and segment
waveforms trigger configuration. This section is shown only if

a multi segment waveform is loaded.
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1401.3084.32

Pulse

Pattern

Ratio

Aregular marker signal (strobe) is generated. The
pulse frequency is defined by entering a divider. The
frequency is derived by dividing the sample rate by
the divider. When Pulse is selected an input box for
the divider and the resulting pulse frequency are
displayed (see also Divider - Marker, on page 4.29).
Remote-control command:
SOUR:TRIG:0QUTP1:MODE PULS

SOUR:TRIG:0UTP1:PULS:DIV 4
SOUR:TRIG:0UTP1:PULS:FREQ?

A marker signal that is defined by a bit pattern is
generated. The pattern has a maximum length of 32
bits and is defined in an input field. When Pattern is
selected, an additional button indicating a binary
number appears on the right.

11110 11... |

Clicking on this button, the input field for entering the
the pattern opens (see also Pattern , on page 4.29).
Remote-control command:

SOUR:TRIG:0UTP1:MODE PATT
SOUR:TRIG:0OUTP1:PATT #11F

Aregular marker signal that is defined by an on/off
ratio is generated. A period lasts one on and off

cycle.
Start of signal

ON time OFF time ON time OFF time

When Ratio is selected the input boxes for entering
the ON/OFF time are displayed (see also OnTime /
Off Time , on page 4.30). The ON time and OFF
time are each expressed as a number of samples.

l.'.an 1 [Samples =]
UffJ 1 | Samples l]

Remote-control command:
SOUR:TRIG:0UTP1:MODE RAT
SOUR:TRIG:0UTP1:0FFT 30
SOUR:TRIG:0UTP1:0ONT 20
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Source - Memory
Clock

Recommended Range
- Memory Clock

Frequency - Memory
Clock

Input Slope - Memory
Clock

1401.3084.32

Selects the clock source for loading the waveform file.

Internal The internal clock reference is used to generate the
sample clock.

Remote-control command:
SOUR:CLOC:SOUR INT

External The external clock reference is fed in as the sample
clock via the CLOCK IN connector.

Remote-control command:
SOUR:CLOC:SOUR EXT

(Clock source external only)

Indicates the recommended range of the memory clock frequency.
The recommended frequency range is indicated only if an external
clock source is used.

Remote-control command: n.a.

Sets the output clock frequency of the ARB or the frequency of the
internal or external clock, respectively.

Remote-control command:
SOUR:CLOC 10MHz

(Clock source external only)

Sets the slope polarity (active edge) of an externally applied clock
signal. The external clock signal is fed in via the CLOCK BNC
connector at the rear panel. The clock input slope is indicated only if
an external clock source is selected.

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

Negative The falling edge is selected.

Remote-control command:
SOUR:CLOC:INP:SLOP NEG
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Measured External (Clock source external only)
Clock - Memory Clock Indicates the measured frequency of the external clock signal. Thus, a

screening of the external clock is possible. The measured frequency is
indicated only when the clock source External is selected.

Remote-control command:
CLOC:INP:FREQ?

Threshold and impedance of the external clock signal are entered in the Input Line Setup (CLKIN /
TRIG / NEXT) section. This section is indicated only when clock source External is selected.

Threshold - Input Line (Clock source external only)
Setup Sets the high/low threshold for the three inputs CLOCK IN, TRIG and

NEXT (segment trigger). The threshold can be set only if the trigger
source external is selected.

Remote-control command:
SOUR: INP:CONT:THR

|mpedance - |nput Line (Clock source external only)
Setup Sets the impedance for the three inputs CLOCK IN, TRIG and NEXT

(segment trigger). The lower value, 50 Ohm, is recommended for high
clock frequencies or signals with high slew rates. The impedance can
be set only when the clock source External is selected.

Remote-control command:
SOUR:INP:CONT:IMP

The reference clock source can be selected in the Reference Clock (10 MHz) section. In addition,
synchronization of several R&S AFQs is enabled and configured.

Reference Clock (10 MHz) Reference Clock (10 MHz)
Sync Mode I Normal j Sync Mode I Normal j
Source Ilnternal 'l Source IExternaI vI
Delay (ns) | 0.000 Delay (ns) | 0.000
Synchronisation Bandwidth | Narrow j

Reference Clock (10 MHz)
Sync Mode Normal -
Source Master

Sl

Lelavyoal La:*:eSIawe
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Source - Reference
Clock

Delay (ns) - Bandwidth
Reference Clock

Synchronization
Bandwidth - Reference
Clock

1401.3084.32

Selects the reference clock source.

Note:
The Internal Reference Clock Source is available only in the
reference clock synchronization modes Normal and Master. If the
instrument is set to Slave or Last slave mode the reference clock
source is set to External. The entry field is not displayed in the
Clock dialog.

Internal A sample clock is supplied internally.

Remote-control command:
SOUR:ROSC:SOUR INT

External The clock signal is fed in externally via the BNC
connector REF IN at the rear panel of the instrument.

Remote-control command:
SOUR:ROSC:SOUR EXT

Sets a time shift (delay) to the reference clock signal for adjusting the
clocks in the slaves.
Recommended range: 0...5 ns.

Remote-control command:
SOUR:ROSC:DEL 2.5

Note:
The synchronization of several connected R&S AFQ
I/Q Modulation Generators requires the Baseboard Revision 8 or
higher. Up to baseboard Revision 5 only synchronization mode
normal is provided (stand-alone mode).

(Reference clock external only)

Enters the synchronization bandwidth, i.e. the target range of the
synchronization circuit. The synchronization bandwidth is indicated
only when an external reference clock source is selected.

Narrow A narrow synchronization bandwidth is selected, the
synchronization circuit works slowly.
Remote-control command:

SOUR:ROSC:EXT:SBAN NARR

Wide A wide synchronization bandwidth is selected, the
synchronization circuit works fast.

Remote-control command:
SOUR:ROSC:EXT:SBAN WIDE

4.35 E-3


https://www.manualsplus.com/



https://www.manualsplus.com/

R&S AFQ100A

Baseband Block

# Unnecessary cable lengths and branching points have to be avoided.

® The time differences of the reference clock signal reaching the instruments in the chain must be

compensated by adjusting the Reference Clock Delay.

Reference Clock (10 MHz)
Sync Mode | Slave j
Delay (ns) | 2.000
Tri REF IN
== st AFQ (Master)
Marker ouT
REF IN
i AFQ (Slave)
art REF OUT
REF IN
ms  AFQ (Slave)
Marker REF OUT
REF IN
i AFQ (Slave)
Motk REF OUT
EREF I
s AFQ (Last)
RET REF OUT

Fig. 4-1

Connection of several R&S AFQs for precise synchronization

The parameters for the synchronization are set in the Reference Clock area of the Clock dialog.

1401.3084.32
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B At J Af 9(i=1(c3]
I Path Delay (ns) 0
Q Path Delay (ns:ll 0
Frequency Offsetl 0.000 I Hz j
| Path Delay (ns) Sets a delay in the | path in ns.

Remote-control command:
SOUR:IMP:DEL:I 2

Q Path Delay (ns) Sets a delay in the Q path in ns.

Remote-control command:
SOUR:IMP:DEL:Q 1.25

Frequency Shifts

The frequency offset is defined in the lower part of the Af / At dialog. The frequency offset shifts the
baseband frequency interval. Hence, a quick way to shift the used frequency band in the RF frequency
section is provided without modifying the RF settings of a vector signal generator.

Note:
Frequency shift plus signal bandwidth must not exceed 100 MHz.

The icon Af is displayed between the Baseband block and the Impairments block when a frequency
offset is defined.

Frequency Offset Enters the IF modulation frequency (frequency offset) in Hz.

Remote-control command:
SOUR:FOFF 1E6
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1401.3084.32

Entering a gain for the | signal means that the | vector is amplified
more than the Q vector by the | path of the input amplifier.

Graphics: Yector Diagram
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Entering a gain for the Q signal means that the Q vector is amplified
more than the | vector by the Q path of the input amplifier.

Graphics: Yector Diagram
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Remote-control command:
SOUR:IMP:GAIN:I -1.5

SOUR:IMP:GAIN:Q

-0.1
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| Offset / Q Offset

1401.3084.32

Sets a DC component in the | or Q path. The accessible data range
depends on the settings of the Gain text box. After entering the gain,
the instrument calculates the accessible data range of the offset,
displaying the range in a small yellow flyout window when moving the
mouse in the Offset text box. The reason is the instrument will not
output an amplitude exceeding 1.0 full scale.

An ideal I/Q modulator suppresses the carrier leakage completely
(offset = 0 percent). If an offset is entered for a component, a carrier
leakage with fixed amplitude is added to the signal. In the diagram, all
| values or Q values are offset by a fixed amplitude value depending
on the entered percentage.

Effect of offset for the | component:

= Giaphics Yector Diagram
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Effect of offset for the Q component:

Graphics: Vector Diagrarn
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Effect of an identical offsets for both signal components:

Graphics: Yector Diagram
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Remote-control commands:
SOUR:IMP:0OFFS:I 0.12FS
SOUR:IMP:0FFS:Q 0.10FS

Phase error The command sets an 1/Q phase mismatch A@, i.e. a deviation from
90 deg.
An ideal I/Q modulator sets the phase angle to exactly 90 degrees.
With a phase error, the phase angle between the | and Q vector
deviates from the ideal 90 degrees, the amplitudes of both
components are of the same size. In the vector diagram, the

quadrature offset causes the coordinate system to shift.
A positive quadrature offset means a phase angle greater than 90
degrees:

Graphics: Vector Diagrarn
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A negative error means a phase angle less than 90 degrees:

Graphics: Yector Diagram
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The impaired signals I and Q" are given by the phase mismatch A
and the proper ones | and Q:

F=1-qxQ
Q"'=qexQ
with

g = sin(A@)
Gq = cos(A@)

Remote-control command:
SOUR:IMP:PHAS -5.1
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List Data... Opens a dialog for selecting or entering modulator data tables. These
dialogs are standard Windows dialogs. The upper pane displays
recent data sets, in the left pane a directory can be selected, the file is
selected in the right pane.

New List
File Manager...

Modulator

Remote-control commands:

MMEM:CDIR 'd:/user/Equalizer’
SOUR:EQU:MOD:CAT?

SOUR:EQU:MOD:SEL 'corr MOD'

Select List Selects an existing equalizer table.

Remote-control command: n.a.

New List Creates a new equalizer table.

Remote-control command: n.a.

File Opens a dialog for managing all files.
Manager_" E# File Manager
File Type | Al Files ) =
c:lafqg_lists
e | 3gpp_fdd_K242(s).wv
2y I — Supp_fdd_K242.wv
+- SineTriRectMarker 3gpp_fdd_K242_Noise(s).wv
+ Waveforms Japp_W.wv v
Cut ‘ Copy ‘ Paste | Rename Delete ‘ c;?::':.:

The File Manager dialog consist of several areas.
The File Type entry field enables to select specific file
types. Only the relevant files with the selected file
extension are displayed. All Files (*) displays all files
that are saved in the currently selected path.

The available paths are displayed on the left side, the
files of the selected directory on the right side. The
currently selected path is displayed in the status line
of the path window. If the File Manager dialog is
opened several times, the path last selected is
displayed.

Each table is saved to the hard disk as a separate file
with the file ending *.afg_mfg. The file name and the
directory to which the file has to be saved are user-
selectable. The extension is saved automatically and
cannot be entered.

Remote-control command: n.a.

Edit Data... Opens the currently loaded modulator data table, see section Editing
Modulator Data, on page 4.48.

Remote-control command: n.a.
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Goto

1401.3084.32

Selects the row of the table to be edited.

Goto last
Goto row...

Goto first

Goto last

Goto row...

Selects the first row of the table.

Remote-control command: n.a.

Selects the last row of the table.

Remote-control command: n.a.

Opens an input box for entering the number of the row
to be edited, e.g.

Goto row: Iﬂ I

OK | Cancel |

& Edit Equalizer 1/Q Data equ2 '._ |E|E|

Frequency | Gain/ Phase/ |~
Hz dB deg

1

2

3 30 000 L5.000 1360.00

4 10 000 -4.000 -350.00

5 50 000 L3.000 1340.00

6 0 000 L2.000 1330.00 o

7 70 000 -1.000 1320.00

8 20 000 0.000 1310.00

9 a0 000 1.000 -300.00

10 100 000 2.000 L290.00

11

12 LI

Goto ":QS::(I‘ZI}" Save As... Save

Remote-control command: n.a.
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Insert / Fill Rows Opens the dialog for adding and filling rows to an equalizer table.
Insert Range
Fill...
Insert row Inserts a new row above the marked one.

Remote-control command: n.a.

Insertrange |nserts the entered number of rows above the marked
one, e.g 4 new rows.

How many? Iﬂ I

OK | Cancel |

Remote-control command: n.a.

Fill... Opens a window to enter the data for automatically
filling an equalizer table, e.g.

& Fill Table

From

Range |73

Start Value | -360.00

with Increment | -10”

o

&5 Edit Equalizer 1/Q Data equ?

Frequency /
Hz dB deg
1
2 20 000
3 130 000 -5.000 -360.00
4 40 000 -4.000 -350.00
5 50 000 -3.000 340,00
6 60 000 12.000 1330.00
7 70 000 -1.000 -320.00
8 20 000 0.000 -310.00
9 90 000 1.000 -300.00
10 100 000 2.000 -290.00 Er
1
12
13
14
15 LI
Goto '"Rs'f:('z;" Save As... Save

Remote-control command: n.a.
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R&S AFQ100A

Equalizer Block

Save As...

Save

Frequency, Gain,
Phase

1401.3084.32

Opens the window Create List File Which Name? to save the table
under a new name see section File Select Windows, on page 4.108.

Note:
If a file is selected (marked) the file name is entered automatically
in the entry field File name:. Then the current data will overwrite
the data in the file.
Each table is saved to the hard disk as a separate file with the file
ending *.afg_mfg. The file name and the directory to which the file has
to be saved are user-selectable.

Remote-control command:
SOUR:EQU:MOD:SEL 'new_corr_MOD'

Saves the edited table under its current name.

Remote-control command: n.a.
(The table is saved automatically after the values have been entered.)

Enters the frequency, gain and phase values for the equalizer data
tables. The charts in the |, Q and modulator window display the curves
generated from these data tables.

&5 Edit Equalizer 1/Q Data equ? E”i|g|

Frequency / Gain/ Phase/ 1=
Hz dB deg

1

2 20 000

3 30 000 -5.000 -360.00

4 40 000 L4000  |350.00

5 50 000 13.000  |340.00

6 60 000 L2000  1330.00

7 70 000 -1.000 -320.00

8 80 000 0.000 -310.00

9 90 000 1.000 -300.00

10 100 000 2.000 -290.00 o

1

12

13

14

15 LI

Goto '"Rs'f:('z;" Save As... Save

The selected modulator's frequency entry mode applies to its data
table.

Remote-control commands:

SOUR:EQU:MOD:FREQ 10000,20000,30000
SOUR:EQU:MOD:GAIN 0,-1,-2

SOUR:EQU:MOD:PHAS 0,45, 90
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R&S AFQ100A

Equalizer Block

Select List

New List

File
Manager...

Selects an existing equalizer table.

Remote-control command: n.a.

Creates a new equalizer table.

Remote-control command: n.a.

Opens a dialog for managing all files.

E# File Manager

File Type | Al Files ) =

3gpp_fdd_K242.wv
3gpp_fdd_K242_Noise(s).wv

T j 30pp_fdd_K242(5).wv
ecth
+ Waveforms

e
app_W.wv |

Cut ‘ Copy ‘ Paste | Rename

The File Manager dialog consist of several areas.
The File Type entry field enables to select specific file
types. Only the relevant files with the selected file
extension are displayed. All Files (*) displays all files
that are saved in the currently selected path.

The available paths are displayed on the left side, the
files of the selected directory on the right side. The
currently selected path is displayed in the status line
of the path window. If the File Manager dialog is
opened several times, the path last selected is
displayed.

Each table is saved to the hard disk as a separate file
with the file ending *.afq_iq_fgp. The file name and
the directory to which the file has to be saved are
user-selectable. The extension is saved automatically
and cannot be entered.

Remote-control command: n.a.

Edit Data... Opens the currently loaded |, Q data table, see section Editing I/Q
Data, on page 4.54.

Remote-control command: n.a.

1401.3084.32
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R&S AFQ100A Equalizer Block

Insert / Fill Rows Opens the dialog for adding and filling rows to an equalizer table.
Insert Range
Fill...
Insert row Inserts a new row above the marked one.

Remote-control command: n.a.

Inserts the entered number of rows above the marked

Insert range
one, e.g 4 new rows.
How many? Iﬂ I
OK | Cancel |
Remote-control command: n.a.
Fill... Opens a window to enter the data for automatically

filling an equalizer table, e.g.

& Fill Table

From

Range

Start Value | -360.00

with Increment | -10”

o

&5 Edit Equalizer 1/Q Data equ?

Frequency /
Hz dB deg
1
2 20 000
3 130 000 -5.000 -360.00
4 40 000 -4.000 -350.00
5 50 000 -3.000 340,00
6 60 000 12.000 1330.00
7 70 000 -1.000 -320.00
8 20 000 0.000 -310.00
9 90 000 1.000 -300.00
10 100 000 2.000 -290.00 Er
1
12
13
14
15 LI
Goto '"Rs'f:('z;" Save As... Save

Remote-control command: n.a.
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Equalizer Block

Save As...

Save

Frequency, Gain,
Phase

1401.3084.32

Opens the window Create List File Which Name? to save the table
under a new name see section File Select Windows, on page 4.108.

Note:
If a file is selected (marked) the file name is entered automatically
in the entry field File name:. Then the current data will overwrite
the data in the file.

Each table is saved to the hard disk as a separate file with the file

ending *.afq_iq_fgp. The file name and the directory to which the file

has to be saved are user-selectable.

Remote-control command:

SOUR:EQU:IQ:I:SEL 'new corr i'

SOUR:EQU:IQ:Q:SEL 'new corr q'

Saves the edited table under its current name.
Remote-control command: n.a.

(The table is saved automatically after the values have been entered.)

Enters the frequency, gain and phase values for the equalizer data
tables. The charts in the I, Q and modulator window display the curves
generated from these data tables.

&5 Edit Equalizer 1/Q Data equ? E”i|g|

Frequency / Gain/ Phase/ 1=
Hz dB deg

1

2 20 000

3 30 000 -5.000 -360.00

4 40 000 L4000  |350.00

5 50 000 13.000  |340.00

6 60 000 L2000  1330.00

7 70 000 -1.000 -320.00

8 80 000 0.000 -310.00

9 90 000 1.000 -300.00

10 100 000 2.000 -290.00 o

1

12

13

14

15 LI

Goto '"Rs'f:('z;" Save As... Save

The selected modulator's frequency entry mode applies to its data
table.

Remote-control commands:
SOUR:EQU:IQ:I:FREQ 10000,20000,30000
SOUR:EQU:IQ:Q:FREQ 10000,20000,30000
SOUR:EQU:IQ:I:GAIN 0,-5,-3
SOUR:EQU:IQ:Q:GAIN 0,-5,-2
SOUR:EQU:IQ:I:PHAS 1,-5,-10
SOUR:EQU:IQ:Q:PHAS 0,-5,-9

0O HIO HIO
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R&S AFQ100A

Output Block

Amplitude

Amplitude Mode

1401.3084.32

ov

max

Remote-control command:
SOUR:OUTP:ANAL:TYPE BAL

Alias remote-control command:
SOUR:OUTP:TYPE BAL

Unbalanced 1he unbalanced analog output at I and Q is selected.
A bias between I/Q OUT and ground can be defined.

Remote-control command:
SOUR:QUTP:ANAL:TYPE UNB

Alias remote-control command:
SOUR:QUTP:TYPE UNB

Sets the maximum output voltage for both signal components
(balanced or unbalanced). Small differences at the inputs can be
taken into account via impairment settings.

Balanced Output:

Value range: 0 ... 1.5 Volt open-circuit voltage.
Unbalanced Output:

Value range: 0 ... 0.75 Volt peak-peak.

Remote-control commands:
SOUR:OUTP:ANAL:BAL:AMPL 1.50
SOUR:OUTP:ANAL:UNB:AMPL 0.75

Selects the amplitude mode. Two modes are possible, Electronic or
Attenuators. They determine how precise the signals will be adjusted.

Electronic The instrument generates signal amplitudes by
scaling the waveforms. The adjustment can be
performed very fast. The level resolution is low if a
small signal amplitude (<< 1V) is selected.

Remote-control command:
SOUR:OQUTP:ANAL:AMOD ELEC

Attenuators | he instrument generates signal amplitudes by
applying a gauge circuit to the waveforms. The
instrument switches a relay. The adjustment takes
some time. The level resolution is high, especially
for small signal amplitudes (<< 1V).

Remote-control command:
SOUR:OQUTP:ANAL:AMOD ATT
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R&S AFQ100A

Output Block

|/ Q Offset

Enable Bias

Bias

1401.3084.32

Sets a DC component (balanced or unbalanced).
Value range: -10 mV ...+10 mV.

Balanced Output:

Sets an offset between the inverting and the non-inverting output.
The set value is set half in the positive and half in the negative
direction:

A positive offset is set with half of the value in positive direction at the
non-inverting outputs, in negative direction at the inverting outputs,
respectively.

For example, if a 10.0 mV offset value is set for the | signal
component, the output signal at | will have a 5.0 mV offset and the
output signal at | BAR will have a - 5.0 mV offset.

15vV]

I OUT BAR

ov| e . -
A negatlve offset is set with half of the value in negative direction at

the non-inverting outputs, in positive direction at the inverting outputs,
respectively.

1.5V |
/10UT BAR®,

Offset (negatlve) A

Unbalanced Output:

Sets a DC component in the 1/Q path in Volts.

Remote-control commands :

SOUR:QUTP:ANAL:BAL:OFFS:I 0.001
SOUR:OUTP:ANAL:BAL:OFFS:Q 0.002
SOUR:OUTP:ANAL:UNB:OFFS:I 0.01
SOUR:OQUTP:ANAL:UNB:0OFFS:Q 0.01

(Type balanced only)
Switches On or Off the bias amplifier.

Remote-control commands:
SOUR:OQUTP:ANAL:BAL:BIAS:STAT ON

(Type balanced only)

Sets the bias. A DC voltage is superimposed upon the symmetric | and
Q signal.

Value range: -25V ... 2.5 V.

Remote-control commands:
SOUR:OQUTP:ANAL:BAL:BIAS 0.5
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R&S AFQ100B

Output Block

Interface Port

Interfface ———
Port 1 (R8S Standard) ~|f
B {Parallel, LVD'S) ﬁ
1
(R&S Standard)
2

(Parallel, LVDS)

Selects one of the two available digital interfaces (see
chapter 1, section "Legend for Front Panel View" and
chapter 8, section "Specification of Digital
Interfaces"). Depending on the selected port the
output dialog changes.

The interface PORT1 at the front panel of the
instrument is selected (R&S Standard).
Remote-control command:

SOUR:OUTP:DIG:PORT PORT1

The interface PORT2 at the front panel of the
instrument is selected (parallel port, LVDS standard).

Remote-control command:
SOUR:QUTP:DIG:PORT PORT2

Notes on connecting an output device on Port1 and Port 2!

- the LVDS output is held higher than 0.6 V

The output common-mode voltage is not properly established if the LVDS output is
held higher than 0.6V when the R&S AFQ is switched on.
As consequence, the output will not work properly.

- the common mode voltage is held higher than 2.5 V
Even if the the common mode voltage is applied for only a very short time, the output will back off.

Example:

If a DUT has pullups to 3V3 on both LVDS lines, it will pull these lines to 3V3. When the DUT is
now connected to the AFQ, the AFQ will see this 3V3, at least for short time.

Countermeasure:

Power Up the DUT after powering the R&S AFQ.

In both cases the output of the R&S AFQ will not be damaged and will return to work after

reinitializing.

Note:

To avoid electromagnetic interference (EMI) only the cable R&S SMU-Z6 must be used for the

connection to the digital interface.

The associated cable is available under R&S part number 1415.0201.02

1410.9069.32
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Output Block

The word width in bits, the low to high level difference and the offsets of the I/Q components are set in

the Signal section.

————— Signal

Resolution | 16 Bits =]
Amplitude | 0.800FS  ~|
I Offset | 0.000 FS  ~|
Q Offset | 0.000(FS  ~|
Resolution

Amplitude

| Offset

Q Offset

1401.3084.32

Setting the word width in bits to specify the digital resolution of the
signal. The analog signal is not influenced.
Value range: 6 Bits ... 16 Bits

Remote-control command:
SOUR:OUTP:DIG:RES BIT6

Sets the amplitude value for a fully modulated input signal. The value
range depends on the signal resolution.

Remote-control command:
SOUR:OQUTP:DIG:AMPL 1FS

Sets an offset to the | component of the digital signal. The abbreviation
FS means full scale.
Value range: -0.1FS ... 0.1 FS

Remote-control command:
SOUR:OUTP:DIG:OFFS:1 0.01

Sets an offset to the Q component of the digital signal. The
abbreviation FS means full scale.

Remote-control command:
SOUR:QUTP:DIG:0FFS:Q 0.01
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The output pins can be mapped to the signal or to a marker in the section Output Pin Assignment.

Note:
The section Output Pin Assignment is displayed only if PORT2 is activated.

Interface
Port | 2 (Parallel, LVDS) ~
Output Pin Assignment

I[0] (LSB) maps to | Signal |
I[1] maps to ISigTI;[
Q[o] (LSB) maps to | Signal  ~|
Q[1] maps to ISigTI;[

Output Pin (Port 2 only)
Assignment Assigns the output pins LSB and LSB+1 of | and Q to signal or marker.

The Output Pin Assignment dialog is visible only if PORT2 is selected.

Output Pin Ass. Maps the output pin LSB (= I[0]) of the digital port 2 to
I[0] (LSB) either the | signal or marker 4.
Remote-control command:
SOUR:QUTP:DIG:PASS:I0 SIGN

Output Pin Ass. Maps the output pin LSB+1 (= I[1]) of the digital port 2
I[1] (LSB+1) to either the | signal or marker 3.
Remote-control command:
SOUR:OUTP:DIG:PASS:I1 MARK

Output Pin Ass. Maps the output pin LSB (= Q[0]) of the digital port 2
Q[0] (LSB) to either the Q signal or marker 2.
Remote-control command:
SOUR:OUTP:DIG:PASS:Q0 MARK

Output Pin Ass. Maps the output pin LSB+1 (= Q[1]) of the digital
Q[1] (LSB+1) port 2 to either the Q signal or marker 1.

Remote-control command:
SOUR:0OUTP:DIG:PASS:Q1 MARK
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The output clock source and frequency are set in the Clock section.

Note:
The section Clock section is displayed only if PORT2 is activated.

Clock
(Interface clock = memory clock)

Clock...

Clock (Interface clock (Port2only)
= memory clock) For configuring the clock settings see section Clock Dialog, on page

4.31.

Slope - Digital Output (Port2 only)

Sets the polarity of the active clock for triggering digital signal
transmission via Port2. Clock and data are in phase. Either the rising
or the falling edge of the data clock can be selected. .

Positive The rising edge of the clock signal is active.
Remote-control commands:
SOUR:QUTP:DIG:CLOC:SLOP POS

Negative The falling edge of the clock signal is active.

Remote-control commands:
SOUR:0UTP:DIG:CLOC:SLOP NEG
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R&S AFQ100A Bit Error Rate Measurements - BERT Block

PRBS data

To be able to detect faulty bits by a BER measurement, the data generation polynomial must be known.
PRBS sequences are therefore used as the method for computing the data. These quasi-random bit
sequences are repeated periodically, depending on the polynomial selected. A randomly selected initial
status yields exactly one subsequent status. The initial status and therefore the subsequent status
occur only once in the whole sequence.

Hence an advantage of the PRBS data is that the bit error detector must know only the polynomial but
not the entire sequence. At the start of a measurement, the feedback shift register is filled once with the
applied data sequence (which corresponds to the synchronization time) and is subsequently switched
from "fill" to "feedback". This creates a defined initial status and generates exactly the same data that
the applied data stream should have. Faulty bits can thus be identified and counted by comparing the
received data with the results obtained from the shift register.

Creating a defined initial status makes it possible to start the analysis anywhere in the bit stream, i.e.
the bit-stream source and the analyzer need not be synchronized. Delays of the DUT and transmission
over long air Paths, where the transmitter and the receiver are located at separate sites, therefore do
not present a problem.

Clock signal

Usually the clock signal is provided by the DUT. A marker signal can be used as a clock. As the DUT
causes a delay, the ratio of clock-to-data travel times must always be taken into account and checked
with an oscilloscope if necessary. The instrument indicates the status of the clock and data lines and of
the synchronization in the dialogs.

Ending the measurement

The measurement results usually lie in the range of 10 to 10” for the bit error rate. This means that a
very large number of bits may have to be tested before a faulty bit occurs. Because of the large number
of bits involved, the measurement time is usually very long. Since 32-bit-wide counters are used for the
total number of bits and the number of error bits, the maximum measurement time is 4.29 x 10° (2%%)
bits.

To keep the measurement times short for both small and large bit error rates, the instrument provides a
number of ways to end the measurement. In addition to manually interrupting the count, two termination
criteria can be selected: 1) reaching a user-defined number of checked data bits; 2) a maximum number
of detected errors. The measurement stops as soon as one of the two criteria has been met. The
display shows which of the two criteria caused the measurement to stop.

Note:
The BERT measurement measures statistical bit errors, i.e. errors which do not occur at regular
intervals but at random. Although a single measurement determines the exact number of errors in
the measured interval, a statistically reliable BER can only be obtained when a sufficient number of
errors occur in the observed interval. This is the only way to ensure that the single BERT
measurement result approaches the true error rate with high probability.
Bit error rates of approximately 50 % indicate a faulty measurement since a bit error rate of 1/2
indicates a complete loss of user data.
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Interrupt-free measurement

In the case of continuously generated signals that contain whole-number multiples of the PRBS
sequence, the measurement occurs without interruption. Only the data and clock lines of the BERT
interface are used for the measurement. The length of the pseudo random sequence is 2 to the power
of the degree of the polynomial minus 1. For example, PRBS9 has a length of 511 (= 2° -1) binary
digits.

Restart function

The Restart function makes it possible to perform BER measurements with short signals or with signals
that are not continuously generated (and therefore do not contain any whole-number multiples of PRBS
sequences). An external signal at the BERT input halts the measurement and restarts it when the data
sequence begins, and the BER results of the relevant (sub)sequences are integrated.

start of PRBS generation

restart of PRBS generation
length of PRBS sequence

i | ‘ restart of PRBS generation
! ‘
|
user data block user data block user data block
restart signal W W
Fig. 4-4 The length of the signal is too short for a complete PRBS sequence; PRBS generation is restarted by the Restart

signal when the signal begins anew.

Frames generated by the WinlQSIM2 software contain continuous PRBS data, i.e. the PRBS sequence
is continuously written to the user data fields. Consequently, if the instrument is used as a data source,
a restart is only necessary if (e.g. when using a waveform) the total length of the signal does not equal
a whole-number multiple of a PRBS sequence.

150 bits 150 bits 150 bits 150 bits
alh user data glalh user data glalh user data glalh user data g
t t t B
PRBS9 sequence

511 bits

Fig. 4-5 TDMA signal generated by the WinlQSIM2 software with user data that contains the PRBS data sequence. The
PRBS sequence is continuously written to the user data fields.
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Data Enable

The data signals usually contain not only PRBS data but also other data (e.g. sync and preambles) that
would result in bit errors. The BER measurement for this data can then be interrupted using the Data
Enable signal. The Data Enable signal is fed in at the BERT input.

frame access header user data guard

data

clock (MM UL UL UL UL UL UL

data ‘

enable

Fig. 4-6 TDMA signal with user data that contains the PRBS data sequence and various check fields which should be

ignored for the bit error rate measurement. Below that the associated clock and Data Enable signals are indicated.

Pattern Ignore

Bit sequences of 32 bits or more with only "1" or "0", which some mobile radio standards provide
instead of frame data when faulty frames are detected, can also be excluded from the measurement
using the Pattern Ignore function (see figure).

Drop Out of DUT
le l N
) y
PRBS atGenerator | || LT 11 |---—-T LT 1 _T
! !
PRBSatDUTOutput_ | | [ | || e 0 T S
le ; N
BER "active" I 50 Bits 7
— —
- .
These bits are ingored
Fig. 4-7 Example of functionality of Pattern Ignore: 50 bits were set to "0" by the DUT. These 50 bits plus the preceding

"0" are ignored in the bit error rate measurement.
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The top section is used to switch on the bit error rate measurement and to display the results and
current status of the measurement.

State Switches On or Off the bit error rate measurement.
Depending on the selection in the Mode box, either a continuous
measurement (Auto) or a single measurement (Single) is carried out.
A single measurement must be started by clicking the Execute Single
button.

Remote-control command:
BERT:STAT ON

Bit Error Rate Displays the measured bit error rate.
The bit error rate is the ratio of occurred errors to transmitted data bits.

Remote-control command:
BERT:RES?
Response (the 3rd value indicates the error rate):

"1000,5,bE4,1,1,1,1"

The display unit can be selected in the box to the right of the value.

ENG The bit error rate is output in engineering notation
with the exponent -3 or —6.
Remote-control command:
BERT:UNIT ENG

scCli The bit error rate is output in scientific notation, i.e.
standardized to one place to the left of the decimal.

Remote-control command:
BERT:UNIT SCI
% The bit error rate is output in percent.
Remote-control command:
BERT:UNIT PCT
PPM The bit error rate is output in parts per million.

Remote-control command:
BERT:UNIT PPM

Data Bits Displays the current number of data bits checked.

Remote-control command:
BERT:RES?
Response (the 1st value indicates the number of data bits checked):

"food|, 5, 5E-4,1,1,1,1"
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Bit Error Rate Measurements - BERT Block

Errors

Terminated By

State

1401.3084.32

Displays the current number of occurred errors.

Remote-control command:

BERT:RES?

Response (the 2nd value indicates the number of occurred errors):
"1000,5,5E-4,1,1,1,1"

Displays the termination criterion for the measurement.

These criteria can be entered to keep the duration of the
measurement short for low as well as high bit error rates.

The last measurement result is displayed after the measurement has
been terminated.

Remote-control command:

BERT:RES?

Response (the 4th value indicates whether the measurement has
been terminated: 1 = terminated): "1000,5,5E-4[1,1,1,1"

The measurement was manually terminated by the
user switching the state to off.

User

Remote-control command:
BERT:STAT OFF
BERT:STOP

Number of Data The measurement was terminated because the

Bits specified number of data bits was reached.
Number of The measurement was terminated because the
Errors specified number of errors was reached.

Displays the status of the measurement.

This enables the user to check whether the measurement functions.
The status of the data and clock lines and of the synchronization is
checked and displayed.

If a faulty status is displayed, the signals can be checked at the BERT
interface using an oscilloscope.

Remote-control command:

BERT:RES?

Response (the 4th value indicates whether the measurement has
been terminated: 1 = terminated): "1000,5,5E-4[1,1,1,1"

Clock The applied clock signal was detected.
Remote-control command:
BERT:RES?
Response (the 5th value indicates the status of the
clock line: 1 = active, 0 = not active):
"1000,5,5E-4,1,01,1,1"
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Bit Error Rate Measurements - BERT Block

No Clock

Data

No Data

Sync

1401.3084.32

The applied clock signal was not detected.
Possible causes are:

- Clock recovery is not available (e.g. with tests
of RF components).

- A marker signal can be used as a clock. As the
DUT causes a delay, the ratio of clock-to-data
travel times must always be taken into account
and checked with an oscilloscope if necessary.

- The wrong impedance for the applied clock rate
was selected (see Impedance parameter).

- The wrong threshold for the applied clock signal
was selected (see Threshold parameter).

The applied data signal was detected.
Remote-control command:

BERT:RES?

Response (the 6th value indicates the status of the
data line: 1 = active, 0 = not active):
"1000,5,5E-4,1,1,1,1"

The applied data signal was not detected.

Only clocked-in signals are detected; if the clock

signal is missing, then data changes will also not

be detected.

If the data is not detected despite the detected

clock signal, this may be caused by the following:

- The signal from the DUT is missing.

- The wrong impedance for the applied clock rate
was selected (see Impedance parameter).

- The wrong threshold for the applied data signal
was selected (see Threshold parameter).

The measurement is synchronized.
Remote-control command:

BERT:RES?

Response (the 7th value indicates the status of the
synchronization: 1 = successful, 0 = unsuccessful):
"1000,5,5E-4,1,1,1 1"
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Bit Error Rate Measurements - BERT Block

No Sync

The measurement is not synchronized.

Generally, a measurement cannot be synchronized
until a clock and a data signal have been detected.
If synchronization still does not occur, this may be
caused by the following:

The selected PRBS is not correct. For the bit
error rate measurement, the PRBS sequence
on which the data is based must be set on the
bit error rate tester. If the PRBS is not correct,
the BER measurement cannot synchronize to
the data (due to the incorrect polynomial).

A wrong clock slope is used, which violates
setup or hold times (see Clock Slope
parameter).

The travel times of clock and data are
unfavorable (e.g. clock slope at data change).
Check the relationship of clock to data using an
oscilloscope and optimize the travel times (e.g.
clock slope when the data signal applied is
stable).

Reflections on the clock line occur, clocking the
data signal into the BER measurement twice,
e.g. on lines without termination. The
instrument input is not terminated.

Incorrect polarity of data signal (or Data Enable
signal).

In this case the PRBS cannot synchronize.
Note that an inversion of the output signal
specified for some cases by the PRBS standard
is performed automatically upon PRBS
selection. Manual inversion of the data signal is
therefore not required.

No Sync status and an error rate of
approx. 50%:

1.

1401.3084.32
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A bit error occurs during synchronization (e.g.
nine data bits with PRBS9). The BER
measurement is set up incorrectly. This fault is
internally detected and automatically
corrected.

If data that is not cyclically continued (i.e. when
a break in the sequence occurs at the memory
wrap-around), the measurement will not be
started at the right time.

The signal on the Restart line enables the
measurement to be started optimally at the
beginning of the sequence.
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The Configuration section is used to select the type of measurement, the data source and the
termination criteria. If the data is not cyclically continued, the measurement can be selectively
interrupted and restarted. Certain data areas and frames that have been marked as faulty can be

excluded from the measurement.

Mode Selects the type of measurement: single or continuous measurement.

Auto

Single

1401.3084.32

Continuous measurement of bit error rate.

If either or both of the termination criteria are met,
the measurement in progress is terminated and
immediately a new one is started automatically.
Depending on the settings made, a measurement
may take considerable time. During the first
measurement, intermediate results are displayed.
For the measurements that follow, only the final
results are shown. The parameters Data Bits and
Errors are continuously updated and indicate the
relative values for the measurement in progress.

Remote-control command:
BERT:SEQ AUTO

Single measurement of bit error rate.

The measurement is started by clicking the
Execute Single button.

If a measurement is in progress, the current values
of Bit Error Rate, Errors and Data Bits are
cyclically displayed. The measurement is
terminated when either or both of the termination
criteria have been reached. To start a new
measurement, the Execute Single button must be
clicked again.

Remote-control command:
BERT:SEQ SING

TRIG:BERT:IMM
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Max. Data Bits

Max. Errors

PRBS

1401.3084.32

Enter the number of transmitted data bits to be checked before the
measurement is terminated.

This criterion terminates the BER measurement after the specified
number of data bits, even if very few errors or none at all have been
detected. With a low number of bit errors, the measurement result
may be statistically unreliable.

If the measurement is terminated because the number of data bits
entered here was checked, Number of Data Bits appears to the right
of Terminated By.

Data excluded from the measurement by Data Enable or Pattern

Ignore is not counted.
Remote-control command:
BERT:SET:MCO 1000

Enter the number of bit errors to occur before the measurement is
terminated.

This criterion terminates the measurement relatively quickly if the error
rate is high. The measurement result is statistically reliable, since
many errors were already counted.

If the measurement is terminated because the number of bit errors
entered here was reached, Number of Errors appears to the right of
Terminated By.

Remote-control command:
BERT:SET:MERR 1E4

Selects the PRBS sequence. The data generated by the PRBS
generator is used as a reference for the measurement.

Note:
Standard-compliant data inversion for PRBS15 and PRBS23 is
performed automatically when the PRBS is selected. Data Polarity
remains unaffected.

Remote-control command:
BERT:SET:TYPE PRBS15
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Data Polarity

Clock Slope

1401.3084.32

Sets the polarity of the feedback data bits.

Note:

Standard-compliant data inversion for PRBS15 and PRBS23 is
performed automatically when the PRBS is selected. Data Polarity
remains unaffected.

Norm

Inv

High level stands for a logic 1, low level for a
logic 0.

Remote-control command:
BERT:SET:DATA NORM

Low level stands for a logic 1, high level for a
logic 0.

Remote-control command:
BERT:SET:DATA INV

Sets the polarity of the active slope of the feedback clock.

Pos

Neg

The positive slope of the clock signal is active.
Remote-control command:

BERT:SET:CLOC RIS

The negative slope of the clock signal is active.

Remote-control command:
BERT:SET:CLOC FALL
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External Restart Activates/deactivates an external restart of the BER measurement.

On The reset signal for the BER measurement is fed via the
Restart input of the BERT interface.
If the PRBS cannot be continued uninterruptedly, the BER
measurement must be stopped at the end of the data
sequence and subsequently restarted at the beginning of the
new data sequence. The measurement is stopped and
started via a 0-1-0 slope of the restart signal. A transition
from logic 0 to 1 causes a partial result to be generated and
the measurement to be stopped. A transition from 1 to 0
starts the measurement for the next subinterval. This
measurement is synchronized anew.
If the instrument is used as a data source, a signal in which
a single 1 was coded at the end of the data sequence can
be used as a restart signal at the instrument marker output.
This causes the BER measurement to stop briefly at the end
of the data sequence and start again.
Partial results (number of data and error bits) are added up
until the predefined total number of data or error bits is
reached or exceeded.
The measurement is reset by Pattern Ignore or Data
Enable, regardless of its status.

Remote-control command:
BERT:SET:REST:STAT ON

Off The reset signal for the BER measurement is generated
internally.
This setting is suitable for PRBS sequences that run
continuously and thus ensure uninterrupted repetition.

Remote-control command:
BERT:SET:REST:STAT OFF

Data Enable Activates/deactivates the use of the Data Enable signal and sets the
polarity of this signal if it is used.
The Data Enable signal marks the data that is actually to be
evaluated for the BER measurement. Any data in addition to the
PRBS sequence is masked and thus not evaluated (e.g. sync,
preambles, other channels, etc that are present in the data bits
supplied by the DUT).
The signal is fed in at the DATA ENABL input of the BERT interface. It
is generated by the DUT but can also be provided by the instrument in
the form of a marker signal.
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Note:
If the data is not enabled, the BER measurement is stopped completely. The identification circuit for
Pattern Ignore as well as the PRBS generator of the BER measurement wait as long as the data is
not enabled. If the data is enabled, the measurement is continued.

Example:

frame access header user data guard
data

clock  [[ULUULUUTUUTUUUUUTUU AU SUUUU U UUUUUUIULLUL
data |

enable

The figure shows a TDMA signal with user data that contains the PRBS data sequence and various
check fields which should be ignored for the bit error rate measurement. Below that are the associated
clock and Data Enable signals.

Not Used Any signal at the Data Enable input is ignored; all
data at the BERT data input is used for the
measurement.

Remote-control command:
BERT:SET:DEN OFF

The Data Enable signal is used. The only data

Low
measured is the data at the BERT data input
during a low level of the Data Enable signal. The
measurement is interrupted during a high level of
the Data Enable signal.
Remote-control command:
BERT:SET:DEN LOW

High The Data Enable signal is used. The only data

measured is the data at the BERT data input
during a high level of the Data Enable signal. The
measurement is interrupted during a low level of
the Data Enable signal.

Remote-control command:
BERT:SET:DEN HIGH
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Pattern Ignore Activates/deactivates ignoring of pure "0" or "1" bit sequences at least
32 bits long. Activating Pattern Ignore excludes faulty frames from the
measurement.

In the case of some mobile radio standards, pure "0" or "1" bit
sequences are generated when errors are detected within a frame
(e.g. an incorrect checksum). These sequences, instead of the frame
data, are provided for the BER measurement and signalize that the

frame in question should not be used for the measurement.
The instrument ignores sequences of 32 bits or longer.

Note:
While ignoring the bits, the PRBS generator for the BER measurement keeps running. Following the
"0" or "1" sequence, the BER measurement is continued as if the ignored sequence had contained
PRBS data.

If Pattern Ignore is switched on, synchronization time is 32 bits longer.
If Pattern Ignore and External Restart are active at the same time, the measurement terminates
immediately when the restart signal is applied. None of the 32 bits within the Pattern Ignore detector

is evaluated.

If Data Enable and Pattern Ignore are active at the same time, Data Enable is given priority, i.e. bits
that are not enabled are not examined for "0" or "1" sequences.
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Example:

50 bits were set to "0" by the DUT. These 50 bits plus the preceding "0" are ignored in the bit error rate
measurement.

Drop Out of DUT
le l N|
I T
PRBS at Generator - = - =
PRBS at DUT Output - - =
le . N|
BER "active” ) 50 Bits i
« .
These bits are ingored
Off Pattern Ignore is not active.
Remote-control command:
BERT:SET:IGN OFF
All 1 Bit sequences consisting of 32 or more
consecutive "1" data are not used (i.e. ignored) for
the BER measurement.
Remote-control command:
BERT:SET:IGN ONE
All 0 Bit sequences consisting of 32 or more
consecutive "0" data are not used (i.e. ignored) for
the BER measurement.
Remote-control command:
BERT:SET:IGN ZERO
Threshold Sets high/low threshold in volts for the BERT inputs Clock, Data, Data
Enable and Restart.
The variable threshold makes it possible to align the BERT interface
with the level of different input signals. In addition, reflections and
other interference can be suppressed by selecting the appropriate
threshold.
Remote-control command:
SOUR:INP:BERT:THR 1.0
Impedance Sets the input impedance of the BERT inputs Clock, Data, Data

Enable and Restart.
For high clock rates, 50 ohms should be selected.

Remote-control command:
SOUR:INP:BERT:IMP G50
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& Internal Adjustm... g|§|g|

Al |

Result I Stopped

Analog Output
Adjust Amplitude |

Result I Stopped

Adjust Delay |

Result I Stopped

Analog output calibration only applies to the attenuator mode.
The instrument generates a series of signal levels and converts them using a precise ADC. The
procedure takes about 30 seconds.

All

Adjust Amplitude

Adjust Delay

1401.3084.32

Starts all internal adjustments for which no external measuring
equipment is needed.

Note:
Adjustments with external measuring equipment are described in
chapter 2 of the service manual, section Adjustments. The service
manual is available on the CD-ROM supplied with the instrument.

Remote-control command:
CAL:ALL?

Starts every internal adjustment procedures which affect the amplitude
at the analog output.

Remote-control command:
CAL:AQUT:AMPL?

Starts every internal adjustment procedures which affect the delay at
the analog output.

Remote-control command:
CAL:AQUT:DEL?
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Remote-control commands:

*OPT?

Response: AFQ-B18, AFQ-K6, AFQ-K80, AFQ-K242, AFQ-K243, AFQ-K244, AFQ-K245,
AFQ-K246,

*TDN?

Response:

"Rohde&Schwarz, AFQ100A,1400.3003k02/000000,2.1.65.0-02.09.285
(Release)"

&= Software / Options Q|§|®

I Firmware
I Package Version
IAFQ100A Base Software 02.09.285.10 beta (Debug) (2008-06-11; 01:13:02
R&S COMPASS 2.1.65.0 (Debug)
Hardware
Option Designation
AFQ-B18 Digital 10 Output (1)
AFQ-B18 Digital 10 Output (4)
AFO-B18 Digital 10 Output {3)
AFQ-B18 Digital 10 Output (2)
Software
Option Designation Licenses Expiration Date
AFQ-K6 Pulse Sequencer 1
AFQ-Ka0 Bit Error Rate Tester 1
WinlGsim
Option Designation Licenses Expiration Date 1=
AFQ-K240 Dig. Std. GSMEDGE 1
AFQ-K242 Dig. Std. 3GPP FDD 1 —_
AFO-K243 Dig. Std. 3GPP Enh. BSMS Test incl. HSDPA 1
AFQ-K244 Dig. Std. GPS 1
AFQ-K245 Dig. Std. HSUPA 1
AFQ-K246 Dig. Std. cdma2000 1 hd
Leaded Modules
Path ) || 22
Path Module Version Description -
C:Progr.. ComponemtEmarenmentServer.exe2.1.65.0 Component of ..
C:\Progr.. (qt-mt338.dil
C:'\Progr.. RsComponentShell.dil 2.1.65.0 Component of ..
C:'\Progr.. RsParameter.dil 2.1.65.0 Component of ..
| e BT s i

The Firmware section of the window shows the firmware version and the version of the software
platform.
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Select - Test Point

Voltage - Test Point

State Test Point -
Analog Output Board

1401.3084.32

Calls the dialog for selecting a test point.

& Select Test Point E||E|rg|
recent data sets

DIAG_GND
DIAG_P5V
DIAG_P3V3
DIAG_P12V
DIAG_M12V
DIAG_P13¥5
DIAG_US_BERT
DIAG P1¥25REF

[

DIAG_US_TRIG

Select | File
Manager...

The currently selected test point is shown next to the Select button.

Remote-control commands:

DIAG:POIN:CAT?

Response: list of the available test points.

DIAG:MEAS:POIN? 'DIAG P2V5'

(With remote control, voltage measurement starts as soon as the test
point is selected.)

Displays the measured voltage measurement at the selected test
point.

Remote-control command:
DIAG:MEAS:POIN? 'DIAG P1V25REF'

Response: 2

Activates the measurement at the test points of the analog output
board.

Remote-control command:n.a.
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Select Test Point -
Analog Output Board

Voltage Test Point -
Analog Output Board

Fan Speed Control

1401.3084.32

Calls the dialog for selecting the test point on the analog output board.

o)X

&5 Select Test Point
recent data seis

GND
VREF_2
DIAG_3Vv3
DIAG_5V
DIAG_12V
DIAG_N12V

¥

RF_FOWER
Select | File
Manager...

The currently selected key is shown next to the Select button.
Remote-control commands:

DIAG:AOUT:POIN:CAT?

Response: list of the available test points.

DIAG:AOUT:POIN? 'DIAG AUX1'
(With remote control, voltage measurement starts as soon as the test
point is selected.)

Displays the measured voltage measurement at the selected test point
on the analog output board.

Remote-control command:
DIAG:AOUT:POIN? 'DIAG N12V
Response: 2

Sets the fan speed.

Auto Default setting for fan speed
Remote-control command:
DIAG:FCON AUTO
Full Speed Full speed mode provided for service purposes.

Remote-control command:
DIAG:FCON FSP
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The key opens a browser window containing a context-sensitive description of the highlighted
parameter.

25 Help - 4 Instrument Functions

-Overview of Instrument Func 4 Inst ru ment FUﬂCtIOﬂS

= -anmar\- Waveform Gene

-ARB More:

Baseband Block

+- [ Impairments Block

* QEquaIizer Block I Arbitrary Waveform Generator ARB

£3 Qutput Block

+ gBI[EIrDI Rate Measurem - Baseband Block

+ QGenerallnstrumemSenn = Impairments Block

+- (@ Storing and Loading Insti -

56 Remote-Control Commant Equalizer Black
-Remote-Control Commandst | | Cytput Block

= Common Commands

(3 Common Commands HEit Emor Rate Measurements - BER] BlocH

=QAFQ Commands - Signall| 5 General Instrument Settings
0 QBasebann Block - Art

. QARBWanrmm and L] | & Storing and Loading Instrument Data

+- [ Baseband Block - Tri¢

e--QHarker

+- (@ Clock- Outline

+- (@ Impairments Block

+- (@ Equalizer Block

+- 0§ Output Block (analog
+-(§AFQ Commands - BERT
£ QAFO Commands - Setup
£3 QSuppIements

l | ]

Go to
Index

i Overview of Instrument Functions

Scroll Scroll
Left Right

Find | Back ‘ | Zoom in Zoom out

The context-sensitive page which is opened with the key is part of a comprehensive help system. It
is possible to move from this context-sensitive page to any page of the help system. The following
navigation aids are available:

¢ Internal links in the text
They open pages which are directly linked to the described function. In this way it is possible, for
example, to call up the description of the IEC/IEEE bus command for any particular function.
® Previous/Next links
The Previous/Next links allow scroll through the help pages. The sequence of the described
functions corresponds to their position in the dialogs.
¢ Back button
The Back button calls up the page last viewed.
¢ Contents in the navigation panel
The contents list is used to open the individual help pages. It has a hierarchical structure. The
highlighted line indicates where the currently displayed page is within the contents list.
% Index in the navigation panel
The index is used to call up all pages which contain the selected entry. The index has an
alphabetical structure and also contains all IEC/IEEE bus commands.

The buttons are used to determine the entry focus for front panel operation, to select the content of the
navigation window and to change the font size. To determine the entry focus for front panel operation
the Cursors UP/Down are used. The links are highlighted in blue, and can be selected and called up
using the rotary knob.

1401.3084.32 4.102 E-3


https://www.manualsplus.com/

R&S AFQ100A

General Instrument Settings

Index / Tree

Back

Scroll Left / Scroll
Right

Zoom in / Zoom out

1401.3084.32

Switches the navigation window display between the contents tree
and index entries. The input focus must be in the left-hand navigation
window.

Remote-control command:-

Contents tree: Index:

The contents tree is the The index contains an alphabetical
contents list of the help system. list of all terms which refer to

The cursor always highlights functions of the instrument. For

the entry which is currently example, it contains all parameter
being displayed in the right- names and all IEC/IEEE bus

hand help window. The commands. The associated help
associated page can be opened page can be opened by selecting an

by selecting an entry. entry.
b | 5Y5Tem TIME
-Overview of Instrument Functions | S5 TemWERSion?
-ﬁlArbitrar\; Waveform Generator ARB . Table Sine Test Signals - ARB
| Tag - CLOCK,

= E)Baseband Block
=-5)ARE Menu |
- Btate ARB
-Load Waveform
-3ine Testsignals. ..
-Rect Testsignals..
: -Tahle Sine Testsignals...
- Sine Test Signals - ARB Menu |
+- [ Rectangular Test Signals - ARE
ﬁTahle Sine Test Signal - ARB M
i Trigger Menu |
(G Marker henu
(F Clock Menu
ﬂlmermediate Freguency |
-0 Impairments Block !
-5 Equalizer Block
G output Block
-ﬁlElit Etror Rate Measurements - BER
- eneral Instrument Settings ' Valtage - Test point
-';!--ﬁlstnnng and Loading Instrument Da: ‘Waveform Fils
ﬁlﬁ Remaote-Control Commands | [S0URce

Tag - COMMENT

Test point voltage display

Test Signal - ARB
TEST:COMMectorBMC?Y
TEST.LED?

TEST:MEMory?
TEST:SIME:FREQuency
TEST:SIME:PHASe
TEST.SIME:5TATe

Threshold - BERT

Trigger - BERT

Trigger Delay External - ARB

Trigger Delay Other Baseband - ARE
Trigger Inhibit Esternal - ARE

Trigger Inhibit Other Baseband - ARB
Trigger Mode - ARE

Trigger parameters - ARB

Trigger Source - ARB
TRIGgerBERT Itk ediate

Unit - BERT

Opens the page which was displayed before the current page.

Remote-control command:-

Shifts the indicated area of the navigation window.

Remote-control command: -

Increases and reduces the font size of the help text.

Remote-control command:-
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New Clears the current instrument settings. All devices are reset and
conform to the default settings..

Remote-control command:

*RST
Choose a file to.open @@
Look in: |_} afq_lists j & rj( =
» D) SineTriRectMarker
) Waveforms
My Recent [ e
Documents
Desktop
My Documents
5
fizch_bi on
MUEBOOCFE
.
My Network Fil : SaveRecalTest. | = 0 |
yplai;\lsor lle name: | avenecal | est.savic J BT
Files of type: |Save.-"F|ec:aII Files [*.savrcl] j Cancel
Open Opens the window Choose a file to open for calling up a stored

instrument setting.

Look in: Selects the directory in which the file with the
instrument setting is located.

Remote-control command:
MMEM:CDIR "d:\user"

File List All files containing instrument settings are listed in
the selected directory.

Remote-control command:
MMEM:CAT?

File name: Selects the configuration.
If an instrument setting in which a sweep was
activated is stored, the sweep is started when the
recall command is called.
If an instrument setting which accesses lists is
stored, this list is also loaded.
If the list has been deleted in the meantime, an error
message appears when the instrument setting is
loaded. If the list has been overwritten in the
meantime, the new entries will be used.
Remote-control command:

MMEM:LOAD:STAT 4, 'd:\test.savrcl'
*RCL 4
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File of type:

Open

Cancel

Save

Only instrument setting files with the file
extension *.savrcl (Save/Recall Files) are available.
This suffix is preset in the field Files of type.

Remote-control command: -

Loads the selected settings file and closes the
window.

Remote-control command:
MMEM:LOAD:STAT 4, 'd:\test.savrcl'
*RCL 4

Terminates the action and closes the window. The
current settings have been retained unchanged.

Remote-control command: -

Stores the current instrument settings.

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

function Save as will be called automatically.
Remote-control command:

*SAV

MMEM:STOR:STAT 4, 'd:\test.savrcl'

Choose a filename to save under

Save jn: | ) afq lists

My Recent
Documents

Desktop

SaveRecalTest savrcl

9

My Documents

fizch_bi on
MUEDOCFE

<

[~

E I

PIX

- _J
ey Metwark

File name: |
Places

j Save

Save az type: |Savea"F! ecall Files [* zawrcl)

I

Cancel

1401.3084.32
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Save As... Opens the window Choose a filename to save under for creating a
file to store the current instrument settings.

Save in:

File List

File name:

Save as type:

Save

Cancel

1401.3084.32

Selects the directory in which the file with the
instrument setting is to be stored.

Remote-control command:
MMEM:CDIR "d:\user"

All files containing instrument settings are listed in
the selected directory.

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

Remote-control command:
MMEM:CAT?

Enter the file name of the file without file extension.
This file is then created.

To modify an existing configuration a file can be
selected also. Then the current settings will
overwrite the settings in the file.

Remote-control command:

*SAV 4
MMEM:STOR:STAT 4, 'd:\test.savrcl'

The instrument assigns the file extension *.savrcl
(Save/Recall Files) to the file automatically. This
suffix is preset and cannot be entered.
Remote-control command: -

Stores the current instrument settings under the

specified path and closes the window.
Remote-control command:

*SAV 4

MMEM:STOR:STAT 4, 'd:\test.savrcl'

Terminates the action and closes the window. The
current settings remain unsaved.

Remote-control command: -
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File list

File Name

Select

Save

File Management

1401.3084.32

Displays the files which are in the selected directory. Only the relevant
files of the individual functions are displayed without file extensions.

Remote-control command:
MMEM:CAT?

(New list only)
Enter the file name of the file without file extension. This file is then
created. If a file is highlighted, it is overwritten when the file is stored.

Remote-control command: n.a.

(Load waveform, create test signal and select list dialogs)
Loads the data of the selected file and closes the window.

Remote-control command: -

(New list only)

Stores the current data under the specified path. The file extension is
different for each list type and is assigned automatically by the
system.

Remote-control command: -

Calls the File Management dialog.
Directories can be created and files managed in this dialog (see the
section File Management , on page 4.110).

Remote-control command: -
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Cut

Copy

Paste

Rename

Delete

Create New Directory

1401.3084.32

Cuts the selected file. It can be pasted into a different directory using
the Paste button.

Remote-control command:
MMEM:DEL 'E:\test.savrcl'

Copies the selected file. It can be pasted into a different or the same
directory using the Paste button.

Remote-control command:
MMEM:COPY "D:\user\setl.wv","D:\user\set2.wv"

Pastes the file that has been copied or cut before. When pasting the
file into the same directory file name "copy_of <filename>" is given
automatically. When pasting the file into a different directory, the
original filename is kept. If the target directory already contains a file
with the same name, a confirmation query is displayed to confirm
overwriting of this file.

Remote-control command :
MMEM:COPY "D:\user\setl.wv","D:\user\set2.wv"

Renames (moves) the selected file or directory. The new name can be
entered in the New Filename window.

Remote-control command:
MMEM:MOVE "testO02.dm iqgd","set2.dm igd"

Deletes the selected file. Before the file is deleted, a confirmation
query is displayed to confirm deleting the file.

Remote-control command:
MMEM:DEL 'E:\test.savrcl'

Creates a new directory. The name of the new directory can be
entered in the New Directory window. The directory is created as a
subdirectory in the selected level.

Note:
When the subdirectory is entered, it is possible to enter an
absolute path name (e.g. "D: \USER\MEAS") or the path relative to
the current directory (e.g. ". . \MEAS").

Remote-control command:
MMEM:MDIR 'D:\user\test'
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The programming examples for remote control are all written in Microsoft® VISUAL BASIC®. Access to
the VISA functions require the declaration of the functions and constants prior to their use in the project.
This can be accomplished either by adding the modules VISA32.BAS and VPPTYPE.BAS or a
reference to the VISA32.DLL to the project.

Project - Simple

=
= @ Simple {Simple.vbp)
-5 Forms
w8 £ i (ain, Frm)
-5 Modules

w2 VISA3Z (visa32.bas)
«& VPPTYPE {vpptype.bas)

£

References - Simple.vbp | |

Available References:
| Wisual Basic For Applications A Cancel
| Yisual Basic runtime objects and procedures
| Visual Basic objects and procedures
v OLE futornation Browse. ..
Dk TS0 Library

185 Helper COM Component 1.0 Tvpe Library ﬂ

183 RADIUS Protocol 1.0 Type Library

i-) ComponentCne Awkone Contral Priority

11 VideaSaft vedoxs Conkrals Help
ahctEmail 1.0 Type Library ﬂ

ABManager 1.0 Type Library
aboutlook 1.0 Type Library
aboutlookex 1.0 Type Library
Arress2NNNDesianer 1.0 Tvre Lihears

< »

WISA Library

Location:  CHWINNTYSystem32ivisa3z.dl
Language:  Standard

The modules visa32.bas and vpptype.bas can be found in the <VXIpnpPath>\WinNT\include (typically
C:AVXIpnp\WinNtinclude).

Note:
Manual control is designed for maximum possible operating convenience. In contrast, the priority of
remote control is the predictability of the device status. Therefore, control programs should always
define an initial device status (e.g. by the command *RST) and then implement the required settings.

Drivers for the generator, e.g. IVI-COM and LabVIEW drivers, are available in the download area of
the R&S product website (http.//www.rohde-schwarz.com/product/AFQ100).
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If status <> VI SUCCESS Then GoTo ErrorExit:

Exit Sub

ErrorExit:

viStatusDesc vi, status, ErrorDescription

MsgBox ErrorDescription

Sending the first command starts remote control operation.

Return to manual operation is possible via the front panel or the IEC/IEEE bus.

Manually:
¢ Pressthe +[Q] key combination.

Note:
Before the transition, command processing must be completed as otherwise transition to remote
control is performed immediately.
The +[Q] key combination can be disabled by the interface message &LLO (see section
IEC/IEEE-Bus Interface Functions, on page 5.34) in order to prevent unintentional transition. In this
case, transition to manual mode is only possible via the IEC/IEEE bus.
The +[Q] key combination can be enabled again by deactivating the REN line of the IEC/IEEE
bus (see section IEC/IEEE-Bus Interface Functions, on page 5.34).

Via IEC/IEEE bus:

status = viGpibControlREN (vi, 'Set instrument to manual
VI GPIB REN ADDRESS GTL) operation
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Software for instrument control and the VISA program library must be installed on the controller. The
instrument control is via the VXI-11 standard protocol.

Only the IP address or the computer name is required for link setup. The IP address/computer name is
part of the "resource name" used by the programs for identification and control of the instrument. The
resource name has the form:

TCPIP::ipaddr::inst0::INSTR

ipaddr has to be replaced by the IP address or the computer name of the instrument.

For instance, if the instrument has the IP address 192.1.2.3, TCPIP::192.1.2.3::inst0::INSTR is the valid
resource name. Specification of inst0 in the resource name is optional. In this example, also
TCPIP::192.1.2.3::INSTR is therefore a valid resource name.

A resource name with computer name could be TCPIP::RSAFQ100Axxxxxx::INSTR, for instance.
TCPIP designates the network protocol used and INSTR indicates that the VXI-11 protocol is used.

If several instruments are connected to the network, each instrument has its own IP address and
associated resource name. The controller identifies these instruments by means of the resource name.

In the example below, the program 'Measurement & Automation Explorer' from National Instruments is
used for setting up an Ethernet remote-control link. Link setup with this program is easy and first tests
can be performed. The R&S AFQ is preconfigured for networks using DHCP (dynamic host
configuration protocol). If this configuration is used, the computer name must be entered at the position
of the IP address. It is also possible to assign a fixed IP address to the R&S AFQ (see chapter 1,
section Configuring the R&S AFQ for Network Operation).
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Setting up Control of the R&S AFQ in the 'Measurement & Automation Control'
Program.

1. Start the program on the controller
2. Open the Create new menu with the right mouse key.

¥ Max
Eile Edit “ew Tools Help

~1ol x|

-
Eg My Svystemn H

EI% Devices and Interfaces Dev' ces an d I nte rfa'ces
(e GPIEO (PCI-GPIE)
: y Ports (Serial & Parallel)
=@ Software

i YT Run-Time

-4 Measuremert & Automation The Devices and Interfaces categary lists installed and detected DA,
3 SRy GPIB, IMAL, V1, Motion, VISA, and v hardware.
W NI-488.2 Software

i g NI-PAL Software

52 urvisa If you do not see your devices...
FEs

What is Devices and Interfaces?

ML

Your device may not be Windows Plug and Play
compatible

Yiew the configuration help file for your device from the
4 | o Help>Help Topics menu or the instructions below for additional = |

4

3. Select TCP/IP Resource and open the next page of the Create new menu with the right mouse
key.

Creakte New...

Measurement & ‘7
Automation Explorer

EIE Devices and Interfaces

222 GPIBV Interface

Senal Interface

E GPIB Interface

<Back| Nth)l Fitiigh I Cancel |/
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4. Enter the IP address of the R&S AFQ and select VXI-11 Instrument
(the computer name may be entered instead).

Create New...

M t & ¢
b easuremen Q‘

utomation Explorer

Enter the TCPAR address of pour VIS4 network resounce
iy thie form of sk, s, w4, the name of the computer,
of a computer@zome. domain

|12?.U.D.1

Chooze the type of TCRAP rezource you'd like to create:
" Faw Socket

Faort Rumber, I?

& W11 Instument

LaN Device Name ||
Ty connecting to this resource:

<Back| Next)l Fitizh | Cancel |/
A

5. Press the Test button
A message indicates whether the link to the R&S AFQ can be set up or not. If a connection cannot
be set up, check whether the controller and the instrument are connected to the network (network
cable) and switched on. Correct spelling of the IP address or the computer name can also be
checked. For further error location, inform the network administrator. In large networks,
specification of additional addresses may be required for link setup, e.g. gateway and subnet mask,
which are known to the network administrator.

MAX E A

& Successfully opened a V154 session to "TCRIP:127.0.0.1::INSTR"

MAK E A

& Could not open a %154 session ta "TCRIP:127.0.0.1::INSTR"

6. Press the Next button.
An alias name for the instrument can be entered in the next window. This name must not be
mistaken for the computer name. It is only used for instrument identification within the program and
displayed in the menu as an option in case of an Ethernet link.
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Measurement &
Automation Explorer

Yo can specify an aliaz for thiz device. An aliaz iz a
4 logical name for the device that makes it easier to identify
3 thiz instrument. You can uze the aliazes in vour code
when calling wilpen to create a seszion to this device.

Resource Mame:  TCPIP:127.001:IMSTR

Aliag: r

<Bac:k| Next>| Finish | Cancel |/

7. Press the Next button and then the Finish button.

The instrument is now registered in the program and can be addressed via the resource or alias
name.

Creakte New...

Measurement & 4
Automati Q..

on Explorer

M 1z ready to create your device.

Click. Finizh to create your device.

Click Eack to review device information in the previous
pages.

Click Cancel to leave this wizard without creating your
device.

<Back| Nth)I Firigh | Cancel |/
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Starting the Measurement & Automation program for remote control of the R&S AFQ

1. Start the program on the controller

2. In the Configuration window, open Instruments and Interfaces and select R&S AFQ (= Alias)
under VISA Ethernet Devices.

3. Open the menu by clicking on Open VISA Session with the right mouse key.

=10 x|
File Edit Wiew Took Help
| Dif'Properties  ¥0pen visa session
Configuration = A |8M O Showi/Hde
R Name [vae [ T
-a :"Eﬁ “?pg:g;?;;s VISA Resource Name TCPIP::89.1.2.118::INSTR  YISA resource identifier for this device
- ,_)‘ Ports (Ser -I &Parallel) YISA Aliss AFQ Unnigue VIS4 alias to access this device
o é VISA Ethernet Devices Static Device 1 Tels whether th?s dev?ce .was statica...
g Enabled 1 Tells whether this device is enabled
D st o Host Address 89.1.2,118 Name of the host for this device wh...
iy
il
: e i
__________________________ é’ Properties
Qpens a YISA session 4

On the viWrite tab under Basic I/O commands can be sent to the instrument. Instrument

responses are displayed on the viRead tab (for further program operation refer to the online help of
the program).

& TCPIPD::127.0.0.1::inst0: INSTH [Session 0x001ADGSB)

Templatel Basic 1/0 | Interface IJDl

wiwriteFromFile | viReadT oFile |
wivTite | viF!eadl \riﬁssertTriggerl ViHeadSTBI ViCIealI

gygtern; ermor all ?n =
-]
Freturn Count
I~ Asunc I: 18
Feturmn Value
Ix 1}

(]

abe-y | wirite data to a meszage-based bus or device. Execute |
\d 2E|
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SCPI Command Structure and Syntax

Optional key words:

Long and short form:

Parameters:

Numeric suffix:

1401.3084.32

Examples: SOURce:TRIGger:SOURce EXTernal
This command contains key word SOURCce in the first and third
command level.
SOURce: TRIGger:SEGMent : SOURce EXTernal
This command contains key word SOURCce in the first and
fourth command level.

Some command systems permit certain key words to be optionally inserted
into the header or omitted. These key words are marked by square brackets
in this manual. The full command length must be recognized by the
instrument for reasons of compatibility with the SCPI standard. Some
commands are considerably shortened by omitting optional key words.

Note:
An optional key word must not be omitted if its effect is specified in detail
by a numeric suffix.
Examples: [SOURce] : TRIGger: [EXTernal:]DELay 10
This command sets a trigger delay of 10 seconds.
or TRIGger:DELay 10
This command has the same effect.

The key words feature a long form and a short form. Either the short form or
the long form can be entered, other abbreviations are not permitted.

Note:
Upper-case and lower-case notation only serves to distinguish the two
forms in the manual, the instrument itself does not distinguish upper-case
and lower-case letters.

Example: TRIGger:DELay 10 = TRIG:DEL 10

Parameters must be separated from the header by a white space. If several
parameters are specified in a command, they are separated by a comma ",".
Afew queries permit the parameters MINimum, MAXimum and DEFault to be
entered. For a description of the types of parameter, refer to section

Parameters, on page 5.19.

Example: SOURce: TRIGger:0UTPut3:DELay 1000
This command sets the delay of Marker 3 to 1000 samples.

If a device features several functions or features of the same kind, e.g.

several inputs, the desired function can be selected by a suffix added to the
command. Entries without suffix are interpreted like entries with the suffix 1.
Optional keywords must be specified if they select a function with the suffix.

Example: SOURce: TRIGger:0UTPut2:DELay 100
This command sets the delay of Marker 2.
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SCPI Command Structure and Syntax

Special numeric value

MIN/MAX

DEF

UP/DOWN

INF/NINF

NAN

Boolean Parameters

Text

1401.3084.32

The texts MINimum, MAXimum, DEFault, UP and DOWN are interpreted as
special numerical values.
In the case of a query, the associated numerical value is provided.

Example: Setting command:
SOURce:IMPairment :GAIN:I MAXimum

Query:
SOURce:IMPairment:GAIN:I?

Answer: 0

MINimum and MAXimum denote the minimum and maximum value.

DEFault denotes a preset value. This value conforms to the default setting,
as it is called by the *RST command.

UP, DOWN increases or reduces the numerical value by one step. The step
width can be specified via an allocated step command for each parameter
which can be set via UP, DOWN.

INFinity, Negative INFinity (NINF) represent the numerical values
-9.9E37 or 9. 9E37, respectively. INF and NINF are only sent as device
responses.

Not A Number (NAN) represents the value 9.91E37. NAN is only sent as
device response. This value is not defined. Possible causes are division by
zero, subtraction or addition of infinite and the representation of missing
values.

Boolean parameters represent two states. The ON state (logically true) is
represented by ON or a numerical value unequal to 0. The OFF state
(logically untrue) is represented by OFF or the numerical value 0. ON or OFF
is returned by a query.

Example: Setting command:
SOURce:EQUalizer:STATe OFF

Query:
SOURce:EQUalizer:STATe?

Answer: 0

Text parameters observe the syntax rules for key words, i.e. they can be
entered using a short or long form. Like any parameter, they have to be
separated from the header by a white space. In the case of a query, the short
form of the text is provided.

Example: Setting command:
SOURce:TRIGger:SOURce MANual
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Strings Strings must always be entered within quotation marks (* or ).
Example: DIAGnostic:MEASure:POINt? "DIAG P5V"
Block data Block data are a transmission format which is suitable for the transmission of

large amounts of data. A command using a block data parameter with definite
length has the following structure:

Example: MMEMory:DATA test file.wv, #45168xXXXXXXX
Test _file.wv denotes the name of the file to which the data are
written. The comma is followed by the binary data block. The
hash symbol # introduces the data block. The next number
indicates how many of the following digits describe the length of
the data block. In the example the 4 following digits indicate the
length to be 5168 bytes. The data bytes follow. During the
transmission of these data bytes all End or other control signs
are ignored until all bytes are transmitted.

The format of the binary files within the block depends on the IEC/IEEE-bus
command.

Use the IEEE-754 format for double precision floating point numbers. Each
number is represented by 8 bytes.

Example: att = 125.345678E6
b# = 127.876543E6

CALL IBWRT (modulator%,
"SOURCE : CORRECTION:CSET:DATA:FREQ #216" +
MKDS$ (a#) + MKDS (b#))
— #'in the command string introduces the binary block,
—'2" indicates that 2 digits specifying the length will follow
next,
— 16" is the length of the binary block (in bytes), here: 2
double precision floating point number with 8 bytes each.
— The actual binary data follow now. As the function IBWRT

requires a text string, MKDS$ is used for the type
conversion.

The following ASCII format has the same effect:

CALL IBWRT (modulator$%,

"SOURCE : CORRECTION:CSET:DATA:FREQ 125.345678E6,
127.876543E6")
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Remote Control Hardware Interfaces

Universal Commands

The universal commands are encoded 10 - 1F hex. They affect all instruments connected to the bus

without addressing.

Command

Visual Basic command

Effect on the instrument

DCL
(Device Clear)

IBCMD (controller%, CHR$(20))

Aborts the processing of the commands just received
and sets the command processing software to a
defined initial state. Does not change the instrument
settings..

IFC
(Interface Clear)

IBSIC (controller%)

Resets the interfaces to the default setting.

LLO
(Local Lockout)

IBCMD (controller%, CHR$(17))

Locks switchover from remote control to manual
control by means of the front panel keys

SPE
(Serial Poll Enable)

IBCMD (controller%, CHR$(24))

Ready for serial poll.

SPD
(Serial Poll Disable)

IBCMD (controller%, CHR$(25))

End of serial poll.

PPU
(Parallel Poll Unconfigure)

IBCMD (controller%, CHR$(21))

End of the parallel-poll state.

Table 5-7

Addressed Commands

Universal Commands

The addressed commands are encoded 00 - OF hex. They are only effective for instruments addressed

as listeners.
Command VISUAL BASIC Command Effect on the instrument
SDC IBCLR (device%) Aborts the processing of the commands just received

(Selected Device Clear)

and sets the command processing software to a
defined initial state. Does not change the instrument
setting.

GET
(Group Execute Trigger)

IBTRG (device%)

Triggers a previously active device function (eg a
sweep). The effect of the command is the same as
with that of a pulse at the external trigger signal input.

GTL
(Go to Local)

IBLOC (device%)

Transition to the "Local" state (manual control).

PPC
(Parallel Poll Configure)

IBPPC (device%, data%)

Configures instrument for parallel poll. Additionally,
the VISUAL BASIC command executes PPE/PPD.

Table 5-8

1401.3084.32
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A VXI-11 link between a controller and an instrument uses three channels: a core, abort and interrupt
channel. Instrument control is mainly performed on the core channel (program, response and low-level
control messages). The abort channel is used for immediate abort of the core channel; the interrupt
channel transmits spontaneous service requests of the instrument. Link setup itself is very complex. For
more details refer to the VXI-11 specification ("TCP/IP Instrument Protocol Specification VXI-11,
Revision 1.0 VMEbus Extensions for Instrumentation, VXIbus", and "TCP/IP-IEEE 488.2 Instrument
Interface Specification VXI-11.3, Draft 0.3 VMEbus Extensions for Instrumentation, VXIbus").

Core channel
(program, response,
control messages )

Instrument —%-----ooiioiiioooiiioiins Controller
Abort channel

(abort)

Interrupt channel
(Service request)

Fig. 5-3 VXI-11 channels between instrument and controller

The number of controllers that can address an instrument is practically unlimited in the network. In the
instrument, the individual controllers are clearly distinguished. This distinction continues up to the
application level in the controller, i.e. two applications on a PC are identified by the instrument as two
different controllers.

Controller
Instrument < > Controller
Controller

Fig. 5-4 Remote control via LAN from several controllers

The controllers can lock and unlock the instrument for exclusive access. This regulates access to the
instrument of several controllers.
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*ESE 0...255

EVENT STATUS ENABLE sets the event status enable register to the specified value. The *ESE?
query command returns the content of the event status enable register in decimal form.

*ESR?

STANDARD EVENT STATUS QUERY returns the content of the event status register in decimal
form (0...255) and then sets the register to zero.

*IDN?

IDENTIFICATION QUERY queries the instrument identification. The instrument type, serial number
and firmware version are returned. Example:

Rohde&Schwarz, AFQ100A, 1141.2005k02/000000,1.45.0.3-01.06.05 (Release)

*IST?

INDIVIDUAL STATUS QUERY returns the content of the IST flag in decimal form (0 | 1). The IST
flag is the status bit which is sent during a parallel poll.

*OPC

OPERATION COMPLETE sets bit 0 in the event status register when all previous commands have
been processed. This bit can be used to trigger a service request.

*OPC?

OPERATION COMPLETE QUERY returns a 1 when all previous commands have been processed.
It is important to ensure that the timeout set at the IEC/IEEE bus is long enough.

*OPT?

OPTION IDENTIFICATION QUERY queries the options configured in the instrument and returns a
list of the installed options. The options are separated by commas.

*PRE O ... 255

PARALLEL POLL REGISTER ENABLE sets the parallel poll enable register to the specified value.
The *PRE? query command returns the content of the parallel poll enable register in decimal form.

*PSCO |1
POWER ON STATUS CLEAR determines whether the content of the ENABIe registers are retained
or reset at power on.

Parameters: 0 The content of the status registers is retained at power on. If the status
registers ESE and SRE are configured accordingly, this may cause a service
request to be triggered at power on.
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1 The content of the status registers is reset at power on.

The query *PSC? retrieves the contents of the Power-on-Status-Clear flag.
The answer is either 0 or 1.

*RCL 0...10

RECALL calls up the instrument status which was stored under the specified number using the
*SAV command, e.g. *SAV 4. It also activates the instrument settings which are stored in a file and
loaded using the MMEMory : LOAD <number>, <file name.extension> command.

*RST

RESET resets the instrument to a defined default state. .

*SAV

SAVE stores the current device state under the specified number (see also *RCL). The command is
used to store the current instrument state in an intermediate memory. The instrument state can be
recalled by using the command *RCL with the associated number.

To transfer the stored instrument settings in a file, the command MMEMory : STORe <number>,
<file name.extension> is used. Parameter file extension is *.savrcl. Parameter <number> is
the specific number defined with the *SAV command, e.g. *SAV 4.

*SRE 0 ... 255

SERVICE REQUEST ENABLE sets the service request enable register to the specified value. Bit 6
(MSS enable bit) remains 0. This command determines the conditions under which a service request
is triggered. The *SRE? query command reads out the content of the service request enable register
in decimal form. Bit 6 is always O.

*STB?
READ STATUS BYTE QUERY reads out the content of the status byte in decimal form.

*TRG

TRIGGER triggers all actions which are waiting for a trigger event. Specific trigger events can be
triggered by means of the "TRIGger" command system (sweep and lists) or the SOURce
subsystems (baseband).

*TST?

SELF TEST QUERY triggers all self tests of the instrument and outputs an error code in decimal
form (see Service Manual supplied with the instrument).

*WAI

WAIT-to-CONTINUE does not allow subsequent commands to be processed until all previous
commands have been executed and all signals are in their transient condition.
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[SOURce:]CREStfactor?

This command queries the crest factor of the generated signal. The crest factor of a waveform is
equal to the peak amplitude divided by the root mean square value. The program calculates the
power ratio, not the voltage ratio. Hence, the crest factor of a sine function amounts to 2 instead of
sqrt(2), equal to 3.01 dB.

The command is a query command and therefore has no *RST value.
Example: CRES?
'queries the crest factor of the generated signal.
Response: "3.01"
'the crest factor amounts to 3.01 dB.

“RST value Resolution Options SCPI

Device-specific

[SOURce:]PRESet

The command sets all ARB generator parameters to their default values. The default settings are
listed in chapter 4, section Default instrument settings.
This command triggers an event and therefore has no *RST value and no query form.

Example: PRES
'resets the ARB generator to default values.

“RST value |Options Dependency SCPI

Device-
specific

SOURce:STATe ON | OFF

The command switches the ARB generator on. STAT ON is only possible after the selection of a
waveform. The selected waveform is output straight away or after the first trigger event, depending
on the trigger settings.
Example: SOUR:TRIG:SOUR AUTO
"The segment trigger event will be executed internally by the firmware. The
Signal output starts immediately when the ARB modulation is enabled, trigger
events are ignored.
WAV:SEL 'FG_32Seg’
'loads waveform file 'FG_32Seg.wv' from the default directory.

SOUR:STAT ON

'switches on the ARB generator. The selected waveform is output straight
away.

“RST value [Resolution [Options Dependency SCPI

OFF - Device-specific
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[SOURCce:]TSIGnal:CLOCk 1 kHz... 300 MHz
The command enters the sample clock frequency for generating either a sine, rectangular or a
table sine test signal.
1 kHz ... 300 MHz
The sample clock rate must not exceed the maximum ARB clock rate of 300 MHz. Sample clock
rates between 300 MHz and 600 MHz are not available and set to maximum ARB clock rate of
300 MHz.

Example: SOUR:TSIG:CLOC 300e6
'sets sample clock frequency to 300 MHz.

“RST value Resolution Options SCPI

1 MHz Device-specific

[SOURce:]TSIGnal:PATTern:CREate
The command generates a waveform which is output directly.

This command triggers an event and therefore has no *RST value and no query form.

Example: PATT:TSIN:CRE
'a signal is generated and output directly.

“RST value Resolution Options SCPI

- Device-specific

[SOURce:]TSIGnal:PATTern:CREate:NAMed <waveform filename>
The command generates a sine test signal and stores the file on the local hard disk (HD).

The Create Test Signal window opens automatically and the signal can be stored as a waveform
file.
This command triggers an event and therefore has no *RST value and no query form.

Example: TSIG:PATT:CRE:NAM "D:\temp\test.wv"
‘writes the generated waveform file to 'test.wv' on the HD.

*RST value Resolution Options SCPI

- Device-specific

[SOURce:]TSIGnal:PATTern:l 0 ... 65535
Enters the pattern number of the | component.

Example: TSIG:TSIN:PATT:I 5
'sets the test pattern for the | component to 5.

“RST value Resolution Options SCPI

0 Device-specific
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[SOURce:]TSIGnal:PATTern:Q O ... 65535
Enters the pattern number of the Q component.

Example: TSIG:TSIN:PATT:Q 2
'sets the test pattern for the Q component to 2.

“RST value Resolution Options SCPI

0 Device-specific

[SOURce:]TSIGnal:TSINe[1|2]:AMPLitude O ... +0.5FS
The command sets the amplitude values of the sine waves. The values are set separately for each
sine wave of the test signal. The abbreviation FS means full scale.
Example: TSIG:TSIN1:AMPL 0.3

TSIG:TSIN2:AMPL 0.4
'sets the amplitude of sine wave 1 to0 0.3 FS and
the amplitude of the second sinewave to 0.4 FS.

“RST value Resolution Options SCPI

0.8 Device-specific

[SOURce:]TSIGnal:TSINe:CREate
The command generates a waveform which is output directly.

This command triggers an event and therefore has no *RST value and no query form.

Example: TSIG:TSIN:CRE
'a signal is generated and output directly.

“RST value Resolution Options SCPI

- Device-specific

[SOURce:]TSIGnal:TSINe:CREate:NAMed <waveform filename>
The command generates a sine test signal and stores the file on the local hard disk (HD).

The Create Test Signal window opens automatically and the signal can be stored as a waveform
file.
This command triggers an event and therefore has no *RST value and no query form.

Example: TSIG:TSIN:CRE:NAM "D:\temp\test.wv"
'writes the generated waveform file to 'test.wv' on the HD.

*RST value Resolution Options SCPI

- Device-specific
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[SOURCce:]TSIGnal:TSINe[1]|2]:FREQuency?

The command queries the resulting frequency of the two sine waves. The values of both
components of the test signal are queried separately.

The command is a query command and therefore has no *RST value.

Example: TSIG:TSIN1:FREQ?

TSIG:TSIN2:FREQ?
'queries the resulting frequencies of the sine waves 1 and 2.

Response:

"12 MHz" for sine wave 1 and
"18 MHz" sine wave 2.

*RST value Resolution Options SCPI

- Device-specific

[SOURce:]TSIGnal:TSINe:TLENgth 20 ... 256000
This command enters the number of sample values of a waveform.
1 kHz ... 300 MHz
The sample clock rate must not exceed the maximum ARB clock rate of 300 MHz. Sample clock
rates between 300 MHz and 600 MHz are not available and set to maximum ARB clock rate of 300
MHz.
The number of sample values is automatically restricted by reference to the set frequency.

Example: SOUR:TSIG:TSIN:TLEN 10000
'the waveform is stored by 10000 values.

“RST value Resolution Options SCPI

100 - Device-specific

[SOURce:]TSIGnal:TSINe:OFFSet -1 ... +1 FS

The command sets a DC component.to the test signal.

Example: TSIG:TSIN:OFFS 0.1
'sets an offset of 0.1 FS.

“RST value Resolution Options SCPI

0 Device-specific
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[SOURCce:]TSIGnal:TSINe[1|2]:PERiods 1 ... 50
The command sets the number of periods for the sine waves. The values are set separately for
each component of the test signal.

Example: TSIG:TSIN1:PER 4

TSIG:TSIN2:PER 6
'sets the number of periods of sine wave 1 to 4 and
the number of periods of the second sinewave to 6.

*RST value Resolution Options SCPI

4 Device-specific

[SOURce:]TSIGnal:TSINe[1|2]:PHASe -360 ... 360 degree
Sets the phase shifts of the sine waves. The values are set separately for each sine wave of the test
signal.
Example: TSIG1:TSIN1:PHAS 360

TSIG2:TSIN2:PHAS -360
'sets the phase offset of the | channel to 360 degree and
the phase offset of the Q channel to -360 degree.

“RST value Resolution Options SCPI

0 Device-specific

[SOURce:]TSIGnal:RECT:AMPLitude O ... +1FS
The command sets the digital amplitude of the rectangular wave. The abbreviation FS means full
scale.

Example: TSIG:RECT:AMPL 0.5
'sets the amplitude to 0.5 FS.

“RST value Resolution Options SCPI

0.8 Device-specific

[SOURce:]TSIGnal:RECT:CREate
The command generates a waveform which is output directly.

This command triggers an event and therefore has no *RST value and no query form.

Example: TSIG:RECT:CRE
'a signal is generated and output directly.

“RST value Resolution Options SCPI

- Device-specific
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[SOURce:]TSIGnal:RECT:CREate:NAMed <waveform filename>
The command generates a rectangular test signal and stores the file on the local hard disk (HD).

The Create Test Signal window opens automatically and the signal can be stored as a waveform
file.
This command triggers an event and therefore has no *RST value and no query form.

Example: TSIG:RECT:CRE:NAM "D:\temp\test.wv"
'writes the generated waveform file to 'test.wv' on the HD.

“RST value Resolution Options SCPI

- Device-specific

[SOURce:]TSIGnal:RECT:OFFSet -1...+1FS

The command sets a DC component.to the rectangular test signal.

Example: TSIG:RECT:OFFS 0.1
'sets an offset of 0.1 FS.

*RST value Resolution Options SCPI

0 Device-specific

[SOURce:]TSIGnal:SINE:SAMPles 4 ... 1000 samples
The command sets the number of sample values required from the rectangular wave per period.
The resulting clock rate must not exceed the maximum ARB clock rate of 300 MHz.

Example: TSIG:RECT:SAMP 500
'sets the number of samples to 500 for a period.

*RST value Resolution Options SCPI

100 Device-specific

[SOURce:]TSIGnal:SINE:CREate
The command generates a waveform which is output straight away.

This command triggers an event and therefore has no *RST value and no query form.

Example: TSIG:SINE:CRE
'a signal is generated and output directly.

*RST value Resolution Options SCPI

- Device-specific
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[SOURce:]TSIGnal:SINE:CREate:NAMed <waveform filename>
The command generates a signal and stores the file on the local hard disk (HD).

The Create Test Signal window opens automatically and the signal can be stored as a waveform
file.
This command triggers an event and therefore has no *RST value and no query form.

Example: TSIG:SINE:CRE:NAM "D:\temp\test.wv"
'writes the generated waveform file to 'test.wv' on the HD.

“RST value Resolution Options SCPI

- Device-specific

[SOURCce:]TSIGnal:SINE:FREQuency?
The command queries the resulting frequency of the test signal.

The command is a query command and therefore has no *RST value.
Example: TSIG:SINE:FREQ?
'queries the resulting frequency of the test signal.
Response: "80000"
'the frequency amounts 80000 kHz.

*RST value Resolution Options SCPI

- Device-specific

[SOURce:]TSIGnal:SINE:PHASe -180 ... 180 degree

The command sets the phase offset of the sinewave signal on the Q channel relative to the
sinewave signal on the | channel.
Example: TSIG:SINE:PHAS 45

'sets the phase offset of the Q channel to 45 degree.

*RST value Resolution Options SCPI

-90 Device-specific

[SOURce:]TSIGnal:SINE:SAMPles 4 ... 1000 samples

The command sets the number of sample values required from the sine wave per period.
The resulting clock rate must not exceed the maximum ARB clock rate of 300 MHz.
The number of sample values is automatically restricted by reference to the set frequency.
Example: TSIG:SINE:SAMP 500
'sets the number of samples to 500 for a period.

*RST value Resolution Options SCPI

100 Device-specific
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[SOURce:]JWAVeform:CATalog:LENGth?

This command reads out the number of files in the default directory for waveform files. Only files with
the file extension *.wv will be counted.
The command is a query command and therefore has no *RST value.
Example: WAV :CAT : LENG?
'reads out the number of files in the default waveform directory.

Response: "1"
'there is 1 file in the default waveform directory.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]JWAVeform:CATalog?

This command reads out the files in the default directory. The default directory is set using command
MMEM:CDIRectory. When the names of the waveform files are returned they are separated by
commas. Only files with the file extension *.wv will be listed.

The command is a query command and therefore has no *RST value.

Example: MMEM:CDIR 'D:\user\waveform'
'sets the default directory to D:\user\waveform.
WAV :CAT?
'reads out all the files in the default directory.
Response: "sinl, wave"

'the directory D:\user\waveform contains the waveform files 'sinl.wv' and

'wave.wv'.

*RST value Resolution Options SCPI

- Device-specific

[SOURce:]JWAVeform:DATA <waveform filename>,<binary data block>

This command writes the block data <binary data block> to the file identified by <waveform
filename>. The IEC bus delimiter should be set to EOI when this is done, in order to ensure trouble-
free data transmission.

The associated query command transmits the specified file from the instrument to the control
computer via the IEC bus . Please note that the buffer on the control computer must be big enough
to accept the file. The setting for the IEC bus delimiter is of no significance.

Using this command, waveforms can be read out directly from or sent directly to the instrument.
WAV : DATA File, block data (without query)
or

WAV :DATA? File,Tag (query only)
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To test the query command a dummy file is required which the instrument will generate.

Only the file name has to be entered, the file extension may be omitted. Waveform data is stored
only in files with the specific file extensions *.wv. If this file extension is missing, the instrument will
append it.

This command triggers an event and therefore has no *RST value and no query form.

Example: WAV:DATA 'TEST1.WV', #3767<binary data block>
'writes the block data to file 'test1.wv'.

“RST value Resolution Options SCPI

- - Device-specific

[SOURce:]JWAVeform:DELete <waveform filename>

The command deletes the specified waveform file. If the file is not on the default path, the path must
be specified at the same time. The file extension may be omitted. Only files with the file extension
*.wv will be deleted.

This command triggers an event and therefore has no *RST value and no query form.

Example: WAV:DEL 'd:\user\wavel.wv'
'deletes waveform file 'wave1.wv' from the d:\user directory.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]WAVeform:POINts? <waveform filename>

The command queries the number of samples in the waveform file selected using command
WAV : SEL. Only the file name has to be entered. Only files with the file extension *.wv will be read
out.

The command is a query command and therefore has no *RST value.
Example: WAV :POINt?
‘queries the number of 1/Q values pairs in the waveform file.
Response: "401"
'the waveform file contains 401 1/Q value pairs.

*RST value Resolution Options SCPI

- - Device-specific
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SOURce:WAVeform:PURGe?
SOURce:WAVeform:PURGe <KEY>
The command is used to delete all waveform files from local hard disk, which is split into two

partitions D:\ and D:\. To delete all waveform files on hard disk, two steps are necessary. The
instrument generates a pseudo random number which is the key necessary for deleting the *.wv

files.
Example: WAV : PURG?
'queries the key necessary for deleting the *.wv files.
Response: <key>
WAV :PURG <KEY>
'deletes all *.wv files from hard disk.
“RST value Resolution Options SCPI

Device-specific

[SOURce:]WAVeform:SELect <waveform filename>

The command selects the waveform file. If the file is not on the default path, the path must be
specified at the same time. If no file of the specified name exists, it is created. The file extension
may be omitted. Only files with the file extension *.wv will be created or loaded.

This command triggers an event and therefore has no *RST value and no query form.

Example: WAV:SEL "D:\user\sinus25kMHz.wv"
'selects waveform file 'sinus25kHz.wv' from the d:\user directory and loads it.

*RST value Resolution Options SCPI

Device-specific

[SOURce:]JWAVeform:TAG? <tag name>

The command queries the content of the specified tag of the selected Waveform file (see following
section "Baseband Block - ARB Waveform and List Format").
The command is a query command and therefore has no *RST value.

Example: WAV:TAG? 'comment'
‘queries the content of the 'comment' tag.

Response: "Sine wave for test purposes"

*RST value Resolution Options SCPI

Device-specific
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{TYPE: magic, xxxxxxxx} (mandatory, must be the first tag in the file)

The TYPE tag identifies the file as a valid instrument file. It must be present and must be the first in
the waveform. If a file of the same name already exists on the target medium, it is overwritten.

Note:

AMIQ waveforms can also be loaded on the R&S Signal Generator, where they are converted
internally into an R&S Signal Generator waveform.

magic 'magic' designates the file type and has the following values:

SMU-wv
The file contains a valid waveform.

XXXXXXXX: "xxxxxxxx' is an ASCII-coded checksum of the data part of the WAVEFORM tag in
the file.
The checksum for waveforms is used for detecting transmission errors. If the
TYPE tag contains 0 or a non-numeric value for the checksum, it is ignored.
It is calculated in accordance with the following algorithm, where 'start' is a
pointer to the first byte after the '#' character in the WAVEFORM tag and 'length’
is the number of bytes between 'start' and the closing curly bracket (excluding the
latter; 'length’ must be divisible by 4 without a remainder):

UINT32 checksum(void *start, UINT32 length)

{
UINT32 i, result = 0xAS0F74FF;

for(i=0; i < length/4; i++)
result = result * (UINT32 *)start)[i];

return(result);

}

Example: {TYPE: SMU-WV,106656}

IEC bus query: "WAV:TAG? 'TYPE'"
'queries the content of the ' TYPE ' tag.

Response: "' SMU-WV,106656""
'this is a valid waveform.

{CLOCK: frequency} (mandatory for waveforms)

The tag specifies the clock frequency at which the waveform has to be output, in Hz. A query of
CLOCk? after loading the waveform returns the value set using the CLOCK tag. This value can
subsequently be altered with the aid of the CLOCk command.

Example: {CLOCK: 54000000}
IEC bus query: "WAV:TAG? 'CLOCK'"
'queries the content of the 'CLOCK' tag.

Response: "54000000"
'the clock frequency is set to 54 MHz.
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{COMMENT: string} (optional)

The tag contains a plain text ASCII string of arbitrary length. The string is not analyzed in the
Instrument. It is used to describe the file. The string is allowed to contain all printable ASCII
characters except the closing curly bracket.

Example: {COMMENT: File with data for 3GPP enhanced channels}

IEC bus query: "WAV:TAG? 'COMMENT'"
'queries the content of the 'COMMENT ' tag of the selected waveform file.

Response: "File with data for 3GPP enhanced channels"
'‘the comment on the waveform reads "File with data for 3GPP enhanced
channels".

{COPYRIGHT: string} (optional for waveforms)
The tag contains an ASCII string of arbitrary length. The string is not analyzed in the R&S Signal
Generator . It is sed to store copyright information about the file content.

Example: {COPYRIGHT: Rohde&Schwarz}

IEC bus query: "WAV:TAG? 'COPYRIGHT'"
'queries the content of the ' COPYRIGHT' tag of the selected waveform file.
Response: " 'Rohde&Schwarz'"
'‘copyright resides with Rohde&Schwarz.

{DATE: yyyy-mm-dd;hh:mm:ss} (optional)
The tag contains the date and time at which the file was created. The year must be expressed as
four digits. The instrument does not analyze this tag.
Example: {DATE: 2003-04-02;14:32:12}
IEC bus query: "WAV:TAG? 'DATE'"
'queries the content of the 'DATE ' tag of the selected waveform file.

Response: "'2003-04-02;14:32:12""
'the waveform was created on April 2, 2003 at 14 hrs 32 min.
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{LEVEL OFFSET: RMSOffset_dB,PeakOffset_dB} (optional for waveforms)

The tag determines the level of the ARB signal in the waveform file. The offset levels define the
offset of rms and peak value relative to the 16-bit full scale modulation (-32767 to + 32767) = 0 dB.

RMSOffset_dB 'RMSOffset_dB' defines the rms level offset of the signal relative to full scale ARB
signal in the "WAVEFORM" tag. The offset is defined in ASCII float format.
The value is always positive. A 3dB value indicates that the rms level of the
signal is 3 dBs below the full scale (full scale = max. amplitude of vector of I/Q
samples = [SIQ|max = sqrt(I2+Q2)max = 0 dB)

PeakOffset_dB 'PeakOffset_dB' defines the peak level offset of the signal relative to full scale for
the ARB signal in the "WAVEFORM" tag. The offset is defined in ASCII float
format. The value usually equals 0 dB as in the majority of cases the 1/Q
samples (signed 16-bit integer values) are modulated to full scale:
Full scale = 0 dB = max. amplitude of vector of I/Q samples = |SIQ|max =
sqrt(I12+Q2)max = (2*15)-1 = 32767.

A positive PeakOffset_dB value indicates that a headroom to full scale is

provided when generating the waveform. A negative PeakOffset_dB value
indicates that overrange is likely for some samples, i.e. clipping might occur.

The crest factor can be calculated from the two values as follows:
crest factor = |PeakOffset_dB - RMSOffset_dB|

Example: {LEVEL OFFSET: 3.45,2}

IEC bus query: "WAV:TAG? 'LEVEL OFFSET'"
'queries the content of the ' LEVEL OFFSET' tag of the selected waveform
file.

Response: "'3.45,2'"
'the level of the waveform is below full scale, clipping will not occur.

{SAMPLES: Samples} (optional for waveforms)
The tag contains the number of I/Q samples in the waveform in ASCII format.

Example: {SAMPLES: 4333}

IEC bus query: "WAV:TAG? 'SAMPLES'"
'queries the content of the 'SAMPLES' tag of the selected waveform file.

Response: "'4333"'"
'the waveform contains 4333 I/Q samples.
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{WAVEFORM-Length: #1oQoliQ1...,,Qy...In1Qx.1...}

(mandatory for waveforms)

The tag contains the actual waveform data and consists of the following:

Length

Example:

IEC bus query:

"Length"specifies the number of bytes in a WAVEFORM tag and consists of the
following:

+ Length of " #" (1 byte)
+ Number of 1/Q pairs *4 (2 bytes per | and per Q value).

1,Qy... represents binary data (16-bit signed integer in 2's complement notation)
containing the | and Q component alternately and starting with the | component.
Each component consists of two bytes, least significant byte (LSB) first.

The values of the two bytes in an | component and a Q component are in the
range -32767 to +32767. This value is transferred to the D/A converter.

At 50 Q between the inner and outer conductors of the | and Q outputs, an
amplitude V, of +/-0.5 Volt arises on the I/Q output connectors of the Instrument.
When a PEP offset is defined (PEP OFFSET tag) the amplitude is

correspondingly reduced.
v 1
0.5

Vo
/

-0.5 \/

(The illustration also applies to the Q output)

{WAVEFORM-401:#1,0,I,0,I,Q0...I,Q0} (100 I/Q pairs with 4
bytes each are transmitted are transmitted)

The data is transmitted using GPIB command WAVE : DATA.

We will use the example of a sine function in the | channel and a cosine function in the Q channel, each
with 20 points, to explain how a waveform file SICO.WYV is generated.

The sine and cosine values are calculated by a short program written in the programming language C
(see the following example for creating a C-program). They are stored in the file SICO.TXT as follows:

Contents of SICO.TXT:

Sine (1) Cosine (Q)
0.000000 1.000000
0.309017 0.951057
0.587785 0.809017
0.809017 0.587785
0.951057 0.309017
1.000000 -0.000000
0.951056 -0.309017
0.809017 -0.587785
0.587785 -0.809017
0.309017 -0.951056
-0.000000 -1.000000
-0.309017 -0.951057
-0.587785 -0.809017
-0.809017 -0.587785
-0.951056 -0.309017
-1.000000 0.000000
-0.951056 0.309017
-0.809017 0.587785
-0.587785 0.809017
-0.309017 0.951057

The decimal values in SICO.TXT should be normalized such
that they are between —1.0 and +1.0.

The waveform file SICO.WV will be based on the contents of
this file.
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To be read by the instrument these waveform data must be coded binary and packed into an
appropriate WAVEFORM tag.

A tag consists of a name and a data set and is enclosed in curved brackets. The tag is a kind of label
carrying information about what the instrument should do with the data set (see above and step 3 of the
following instructions).

The following steps outline how to create the waveform file SICO.WV:

Step 1 The values from the file SICO.TXT must be converted into binary format
consisting of integer numbers without a sign and with 16-bit width. The numeric
range between —1.0 and +1.0 corresponds to the modulation range of the
waveform D/A converter of 65535 (216-1 ).

+1.0 > 32767 = Ox7FFF
0.0 > 0 = 0x0000
-1.0 > -32767 = 0x8001

A further C-program is suitable for creating the binary data set from the ASCII
values stored in SICO.TXT file (see following example for creating a C-program).

This program stores the binary data set to a file called SICO.WV.
The contents of the file SICO.WV reads as follows:

lIQIQIQIQIQIQIQ ... 1Q

Explanation:
There is no readable representation for binary values in this document. This is
why we use the sequence IQIQIQ to characterize the binary code in the
present example.

Step 2 The file SICO.WV now contains the binary data set corresponding to the 20 I/Q
pairs. Before this binary data set can be further processed in step 3, the TYPE
and the CLOCK tag
{TYPE: SMU-WV, xxxxxxx}

{CLOCK: yyy} must be placed in front.
The TYPE tag must be the first entry in a WAVEFORM. The TYPE tag
identifies the waveform as a valid R&S Signal Generator waveform.

SMU-WV denotes that the waveform is self-contained.

XXXXXXX is the checksum of the waveform. To simplify our example 0 is
used, i.e., the R&S Signal Generator does not evaluate a
checksum.

The TYPE tag informs the R&S Signal Generator about the clock rate of the
waveform.

yyy is the clock frequency at which the waveform has to be
output, in Hz
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To enter the TYPE tag in the SICO.WYV file an ASCII editor which is able to handle
binary data as well, e.g. the Microsoft Windows editor NOTEPAD.EXE, must be
used.

Now the contents of the SICO.WYV file read:

{TYPE: SMU-wV, 0}
{CLOCK: 10e6}

IQIQIQIQIQIQIQIQIQI ... IQ
Step 3 The binary data must now be packed into a WAVEFORM tag with the following
structure:
{WAVEFORM-Length: u#IQTQIQIQIQTQIQIQIQT ... IQ}

The WAVEFORM tag consists of the following characters and data:

{ Opens each tag.
WAVEFORM Name of the tag for waveform.
. Separates the name from the length indication.

Length Length of the data set
Length indicates the number of bytes of the data set and
consists of:

+ length of "#" (1 byte)

+ number of I/Q pairs * 4 (2 bytes per | and per Q value).
In our example containing a sine and a cosine with 20 pairs for
each wave, the resulting length is 81.
Separates the name and length from the remainder of the data
set. The blanku can be omitted.
# Indicates the beginning of the binary data.

1QIQIQ Binary data set.
The binary data contain the | and Q values in alternate order,
the first value is an | value. Each value consists of 2 Bytes,
starting with the least significant bit.

} Terminates each tag.

The editor mentioned above which can handle binary data is now used to place
the string "{WAVEFORM-81: #"in front and '} at the end of the data set.
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The contents of the waveform file SICO.WV for 20 1/Q pairs is now ready for
operation and reads.

{TYPE: SMU-WV,0}
{CLOCK: 10e6} 20 I/Q pairs = 80 bytes ~ ———

{WAVEFORM-81: #,/,0,1,0,10,10, ... 19}

81bytes ———

The tags TYPE, CLOCK and WAVEFORM are mandatory for each waveform. All
other tags are optional and can be inserted after the TYPE tag in arbitrary order,

e.g.

{TYPE: SMU-WV,O0}

{COMMENT: I/Q=sine/cosine, 20 points, clock 10 MHz}
{CLOCK: 10e6}

{Samples:20}

{WAVEFORM-81:#IQIQIQIQIQIQ ... IQ}

C-program for creating the file SICO.TXT containing 20 sine and cosine pairs:

#include <stdlib.h> Contents of the file
#include <stdio.h> SICO.TXT:

#include <math.h>
Sine (1) Cosine (Q)

. . . 0.000000 1.000000
void main(void
( ) 0.309017 0.951057
{ . . 0.587785 0.809017
const unsigned int samples = 20; 0.809017 0.587785
const float pi = 3.141592654; 0.951057 0.309017
1.000000 -0.000000
f1l r r ;
oat*g ?d’ ad; 0.951056 -0.309017
.FILE. fp; 0.809017 -0.587785
int 1; 0.587785 -0.809017
0

.309017 -0.951056

fo = Fopen ("S1CO.TXT", ") SRR

if (fp == 0) -0.587785 -0.809017
return; -0.809017 -0.587785
-0.951056 -0.309017
. . . -1.000000 0.000000

for (i=0,; i<samples; i++
or ( samp-Les ) ~0.951056 0.309017
{ -0.809017 0.587785
grad = (360.0 / (float)samples) * (float)i; -0.587785 0.809017
rad = grad * (pi / 180.0); -0.309017 0.951057

fprintf (fp, "$f %f\n", sin(rad), cos(rad));
}

fclose (fp);
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Extract from a C-program generating a binary data set from the 1/Q pairs in the file SICO.TXT and

storing the result to file SICO.WV:
#include <stdlib.h>
#include <stdio.h>
#include <math.h>

void main (void)
{
const unsigned int samples = 20; // Number of samples to convert
FILE *fp sour, *fp dest;
float i float, g float;
unsigned short i usint, g usint;
int i;

fp_sour = fopen ("SICO.TXT", "rt");
if (fp_sour == 0)

return;
fp dest = fopen ("SICO.WV", "wb");
if (fp_dest == 0)

{
fclose (fp_sour);
return;

}

// Write required tags to waveform file

fprintf (fp_dest, "{TYPE: SMU-WV,0}");

fprintf (fp_dest, "{CLOCK: 10e6}");

fprintf (fp_dest, "{SAMPLES: %d}", samples);

fprintf (fp_dest, "{WAVEFORM-%d:#", (samples * 4) + 1);

for (i=0; i<samples; i++)
{
// Read I/Q pair from ASCII file
if (fscanf (fp_sour, "%f %f", &i float, &g float) == EOF)
break;

// Convert I/Q pair to unsigned short
i usint = (unsigned short) floor((i_ float * 32767.0)
g_usint = (unsigned short) floor((g_float * 32767.0)

)

+ 0.5);
+ 0.5);
// Write converted I/Q pair to waveform file

fwrite(&i usint, 2, 1, fp dest);

fwrite (&q usint, 2, 1, fp dest);

}
fprintf (fp dest, "}");

fclose (fp_dest);
fclose (fp_sour);
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[SOURce:]INPut:CONTrol:THReshold 0... 2 V
Clock source external only!

Sets the high/low threshold for the three inputs CLOCK IN, TRIG, and NEXT (segment trigger).

Example: INP:CONT:THR 0.78
'sets the input threshold to 0.78 V.

*RST value Resolution Options SCPI

1V 1mV Device-specific

[SOURce:]INPut:TRIGger:SEGMent:SLOPe POSitive | NEGative

This command selects slope of the active edge of the external trigger signal of the list mode. The
external trigger signal is fed in via the NEXT connector on the rear panel. A slope can be set only
when the trigger source External is selected.
Example: INP:TRIG:SEGM: SLOP POS

'sets the segment slope to positive.

*RST value Resolution Options SCPI

POSitive Device-specific

[SOURce:]INPut:TRIGger:SLOPe POSitive | NEGative
This command selects the slope of the active edge of the external trigger signal. The trigger signal is
fed in via the TRIG connector on the rear panel.

Example: INP:TRIG:SLOP POS
'sets the slope to positive

*RST value Resolution Options SCPI

POSitive - Device-specific

[SOURce:]TRIGger:EXECute

The command generates a trigger event. However, this is possible only if the trigger source Manual
is selected.
This command triggers an event and therefore has no *RST value and no query form.

Example: TRIG:EXEC
'generates a trigger event.

*RST value Resolution Options SCPI

- Device-specific
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[SOURce:]TRIGger:MODE CONTinuous | SINGle | REPeatN

The command selects the trigger mode. i.e. continuous, single, or repeating the waveform for a
defined number of outputs. After a trigger event, the waveform will be output continuously or once.

Parameter: Continuous
The waveform is output continuously.

Retrigger "Off"
When retrigger is disabled a subsequent trigger after the start of signal
generation is without effect:
The waveform output can be restarted by switching off and then switching on
the ARB state in the Baseband Block.
Retrigger "On"
When retrigger is enabled, the current signal output is reset at a subsequent
trigger after start of signal generation.
Single
The waveform is output once after a trigger event occured. Every subsequent
trigger event (internal by clicking the Execute button or external) causes a
restart.
Retrigger "Off"
When retrigger is disabled a trigger during signal generation is without effect:
Retrigger "On"
When retrigger is enabled the current signal output is reset at a trigger during
signal generation.
Repeat N Times
Multiple output of the waveform when a trigger event occurs.

Note:
Run mode Repeat N Times is enabled only in combination with Segment
Trigger Source Auto. If Segment Trigger Source is set different to Auto,
the instrument operates in run mode Continuous.

Retrigger "Off"

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

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

The waveform is repeated as often as the number of Repeat Count is set.
After finishing the last run signal generation stops.

The waveform output can be restarted by retriggering or, switching off and
then switching on the ARB state in the baseband block.

Example: TRIG:MODE SING
'the waveform is output once only when a trigger event occurs.

*RST value Resolution Options SCPI

CONTinuous - Device-specific
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[SOURce:]TRIGger:RCOunt 1 ... 100

This command sets a repeat rate for restarting the waveform after a trigger event occurs.

Example: TRIG:RCo 5
'the waveform will be restarted 5 times.

*RST value Resolution Options SCPI

1 1 - Device-specific

[SOURce:]TRIGger:RENable ON | OFF

This command determines whether a following trigger event shall restart the current signal output.
The minimum time interval between two retrigger events amounts to 10 us plus 25 memory clock
symbol periods. This setting is always on for multi segment waveforms.

Example: TRIG:REN ON
'a following trigger event will reset the current signal output.

*RST value Resolution Options SCPI

ON Device-specific

[SOURce:]TRIGger:-RMODe?
The command queries the status of waveform output for all trigger modes.

The command is a query command and therefore has no *RST value.

Parameter: RUN
'the waveform is output; a trigger was (internally or externally) initiated.
STOP
'the waveform output is stopped. The instruments waits for an internal or
external trigger event to restart the signal generation.

Example: TRIG:RMOD?
'queries the current status of waveform output.
Response: "RUN"

'the waveform is output; a trigger (internally or externally) was initiated in
triggered mode.

*RST value Resolution Options SCPI

- - Device-specific
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[SOURce:]TRIGger:SEGMent:DELay 0...10 sec
This command sets a segment trigger delay for a multi segment waveform. A segment trigger delay
can be set only when the trigger source External is selected.

Example: TRIG:SEGM:DEL 0.11
'sets a segment trigger delay of 0.11 seconds.

*RST value Resolution Options SCPI

0 10 ns Device-specific

[SOURce:]TRIGger:SEGMent:EXECute

The command generates a segment trigger event for a multi segment waveform. A segment trigger
can be generated only when the segment trigger source External is selected.
This command triggers an event and therefore has no *RST value and no query form.
Example: TRIG:SEGM:SOUR MAN
'selects the segment trigger source Manual.
TRIG:SEGM:EXEC
'generates a segment trigger event.

*RST value Resolution Options SCPI

- Device-specific

[SOURce:]TRIGger:SEGMent:INHibit..0...10 sec

The command sets the duration for inhibiting a new trigger event for a multi segment waveform
subsequent to triggering. A segment trigger inhibit can be set only when the trigger source External

is selected.
This command triggers an event and therefore has no *RST value and no query form.

Example: TRIG:SEGM:INH 0.123
'suppresses a segment trigger event for 0.123 seconds.

“RST value Resolution Options SCPI

0 10 ns Device-specific
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[SOURce:]TRIGger:SEGMent:MODE CONTinuous | SEAMIless | SINGle | REPeatN

The command selects the extended trigger mode for multi segment waveforms.

Parameter: Continuous

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

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

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

Repeat N Times
Multiple output of the waveform segments. Each segment is repeated as often
as the segment Repeat Count of the particular segment is set. Then, the
instrument switches to the idle mode. The next trigger event switches to the
next segment. A regular trigger event restarts signal generation.

Example: TRIG:SEGM:MODE SING
'selects segment trigger mode single.

“RST value Resolution Options SCPI

AUTO - Device-specific

[:SOURce:]TRIGger:SEGMent:RCOunt 1;1;1;... - 100;100;100;...

This command sets the repeat rate for each particular segment of a multi segment waveform. The
repeat count is entered in a list of numbers, separated by semicolons. Each segment can be
repeated up to 100 times.

Example: SOUR:TRIG:SEGM:RCO 1,1,3
'the first segment of the multi segment waveform will be output once as well as
the second, and the third segment will be restarted 3 times in series.

*RST value Resolution Options SCPI

1,1,1... 1 - Device-specific

[SOURce:]TRIGger:SEGMent:SOURce MANual | EXTernal | BUS | AUTO

The command selects the segment trigger source of a multi segment waveform.

Parameter: Manual
The segment trigger event is executed by clicking the Execute button or the
TRIGGER key on the front panel.
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External
The segment trigger event is executed with the aid of the active edge of an
external trigger signal. The trigger signal is supplied via NEXT connector.

Bus
The segment trigger event is executed by remote control using the command
TRIG:SEGM:EXEC.

Auto
The segment trigger event is executed internally by the firmware. Signal
output starts immediately when ARB modulation is enabled, trigger events are
ignored (segment mode Single or Repeat N Times only).

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

Example: TRIG:SEGM:SOUR AUTO
'selects the segment trigger source.

*RST value Resolution Options SCPI

MANual - Device-specific

[SOURce:]TRIGger:SOURce MANual | EXTernal | BUS | AUTO

The command selects the trigger source.

Parameter: Manual
The trigger event can be executed by pressing the TRIG key on the front
panel or by clicking the Execute button, which is displayed in Manual mode
only. As a precondition a trigger mode other than Auto must be selected.

External
The trigger event is executed with the aid of the active edge of an external
trigger signal. The trigger signal is supplied via the TRIG connector on the rear
panel.

Bus
The trigger event is executed by remote control using either the command
*GET, *TRG or TRIG:EXEC.

Auto
The trigger event is executed internally by the firmware.

Example: TRIG:SOUR EXT
'sets an external triggering.

*RST value Resolution Options SCPI

AUTO - Device-specific
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[SOURce:]TRIGger[:EXTernal]:DELay O ... 10 sec

The command specifies the trigger delay for external triggering. It enables the instrument to be
synchronized with the device under test or other external devices. A delay can be entered only when
an external trigger source has been selected.
Example: TRIG:SOUR EXT
'selects an external trigger via the TRIG connector.
TRIG:DEL 10
'sets a trigger delay of 10 seconds.

*RST value Resolution Options SCPI
0 10 ns

Device-specific

[SOURce:]TRIGger[:EXTernal]:INHibit 0 ... 10 sec

The command specifies the time interval by which a restart is to be inhibited following a trigger
event. This command applies only in the case of external triggering.
Example: TRIG:SOUR EXT
'selects an external trigger via the TRIG connector.
TRIG:INH 2
'sets a restart inhibit for 2 seconds following a trigger event.

*RST value Resolution Options SCPI
0 10 ns

Device-specific

[SOURce:]WSEGment?
This query command indicates which segment the instrument is generating.

The command is a query command and therefore has no *RST value.
Example: SOUR:WSEG?
'indicates which segment the instrument is generating.

“RST value Resolution Options SCPI

Device-specific
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[SOURce:]WSEGment:NEXT

This command determines which segment the instrument shall generate after a following trigger

event.
Example: SOUR:WAV:SEL "D:\TEMP\SineTriRectMarker.wv"
'selects a waveform file.
SOUR:WSEG:NEXT 2
'selects the second segment of the current waveform.
*RST value Resolution Options SCPI

- Device-specific

[SOURce:]WSEGment:NEXT:MODE AINCrement | FPARallel | FSERial

The command sets the segment sequence mode of a multi segment waveform.
Parameter: AINCrement (Auto Increment)
The indices of the segments are incremented automatically.
FPARallel (FHOP Parallel)

The indices of the segments are fed in parallel as binary digits via the BERT
BNC connectors.

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

SFB > Rev. 01.05.05.
FSERial (FHOP Serial)

The indices of the segments are fed in via the serial FHOP bus of the BERT
BNC connectors.

Example: WSEG:NEXT:MODE FPAR
'selects the segment sequence mode FHOP Parallel.

“RST value Resolution Options SCPI

AINC - Device-specific
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[SOURce:]TRIGger:OUTPut<[1]...4>:DELay:MAXimum?
The command queries the maximum marker delay for setting : TRIGger : OUTPut : DELay: FIXed
ON.. The command is a query only and therefore has no *RST value.
Example: TRIG:OUTP:DEL:FIX ON
'restricts the marker signal delay setting range to the dynamic range.
TRIG:OUTP:DEL:MAX?
'queries the maximum of the dynamic range.
Response: "4000"
'the maximum for the marker delay setting is 4000 samples.

“RST value Resolution Options SCPI

- Device-specific

[SOURce:]TRIGger:OUTPut<[1]...4>:DELay:MINimum?

The command queries the minimum marker delay for setting : TRIGger : OUTPut : DELay: FIXed
ON..
The command is a query only and therefore has no *RST value.
Example: TRIG:OUTP:DEL:FIX ON
'restricts the marker signal delay setting range to the dynamic range.
TRIG:OUTP:DEL:MIN?
'queries the minimum of the dynamic range.
Response: "0"
'the minimum for the marker delay setting is 0 samples.

“RST value Resolution Options SCPI

- Device-specific

[SOURce:]TRIGger:OUTPut<[1]...4>:LIST

The command defines the pattern of samples used to generate the marker signal in the setting
TRIGger:0UTPut:MODE LIST for the selected marker output.

Example: SOUR:TRIG:OUTP1:LIST "1-100:1;101:0;102-200:1"

"The signal starts with value 1 from position 1 (start index) to position 100 (end
index). By the sample position 101 the signal changes to 0 and during the
sample range positions 102 to 200 the signal is set to 1 again.

Alias remote-control command:

SOUR:MARK1:LIST "1-100:1;101:0;102-200:1"

“RST value Resolution Options SCPI
UNCHanged - Device-specific
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[SOURce:]TRIGger:OUTPut<[1]...4>:MODE UNCHanged | RESTart | PULSe | PATTern | RATio [LIST

The command defines the signal for the selected marker output.

Parameter: UNCHanged
A marker signal as defined in the waveform file (tag 'marker mode x') is
generated.

RESTart
A marker signal is generated at every waveform start.

PULSe
A pulsed marker signal is generated. The pulse frequency (= symbol
rate/divider) is defined with the
SOURce: TRIGger :0UTPutl:PULSe:DIVider command and can be
queried with the SOURce: TRIGger :OUTPutl: PULSe: FREQuency?
command.

PATTern
A marker signal is generated with the aid of a user-definable bit pattern. The
bit pattern is entered with the aid of command : TRIGger : OUTPut : PATTern.
The bit pattern is a maximum of 32 bits long.

RATio
A regular marker signal corresponding to the Time Off / Time On
specifications in the commands SOURce : TRIGger : OUTPut : OFFTime and
SOURce:TRIGger:0UTPut:ONTime is generated.

LIST
A marker signal that is defined by a pattern of samples is generated. The
pattern is entered with the aid of the command
SOURce:TRIGger:OUTPut:LIST.
The samples can be assorted by entering either particular samples or sample
ranges, each defined by the sampleindex and the signal value (0/1). The
arguments are separated by:
- A hyphen - between the start and the end sampleindices of a sample
range.
- A colon : between the sample index and the value.
- A semicolon ; between the argument entries.
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Examples:

TRIG:0UTP2:MODE PULS

TRIG:0UTP2:PULS:DIV 4

TRIG:0UTP2:PULS:FREQ?

'this selects the pulsed marker signal on output MARKER 2. A pulsed marker
signal is generated. The pulse frequency (= symbol rate/divider) is defined with
the second command.The latter command queries pulse frequency.

SOUR:TRIG:0OUTP1:LIST "1-100:1;101:0;102-200:1"
'a marker signal is generated for the output MARKER 1. The signal starts with
value 1 from position 1 (start index) to position 100 (end index). By the sample
position 101 the signal changes to 0 and during the sample range positions
102 to 200 the signal is set to 1 again.

*RST value

Resolution

Options

SCPI

UNCHanged

Device-specific

[SOURce:]TRIGger:OUTPut<[1]...4>:0OFFTime 1 ... wavelength -1 samples

The command sets the number of samples in a period (ON time + OFF time) during which the
marker signal in setting TRIGger : OUTPut : MODE RATio on the marker outputs is off.

Example: TRIG:0OUTP2:0FFT 20
'sets an OFF time of 20 samples for marker signal 2.
“RST value Resolution Options SCPI
1 18 Device-specific

[SOURCce:]TRIGger:OUTPut<[1]...4>:ONTime 1 ... wavelength -1 samples

The command sets the number of samples in a period (ON time + OFF time) during which the
marker signal in setting TRIGger: OUTPut : MODE RATio on the marker outputs is on.

Example: TRIG:0UTP2:0ONT 20
'sets an ON time of 20 samples for marker 2.
“RST value Resolution Options SCPI
1 18 Device-specific
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[SOURce:]TRIGger:OUTPut<[1]...4>:PATTern
The command defines the bit pattern used to generate the marker signal in the setting
SOURce: TRIGger:0UTPut :MODE PATTern O is marker off, 1 is marker on.
Example: TRIG:0UTP2:MODE PATT
'activates the marker signal according to a bit pattern on output MARKER 2.

TRIG:OUTP2:PATT #11D
'sets a bit pattern for MARKER 2.

*RST value Resolution Options SCPI

0 - Device-specific

[SOURce:]TRIGger:OUTPut<[1]...4>:PULSe:DIVider 2 ... 1024

The command sets the divider for the pulsed marker signal in the setting
SOURce: TRIGger:OUTPut :MODE PULSe. The pulse frequency is derived by dividing the symbol
rate by the divider.
Example: TRIG:0UTP2:PULS:DIV 2
'sets the divider for the marker signal on output MARKER 2 to the value 2.
TRIG:0UTP2:FREQ?
'queries the resulting pulse frequency of the marker signal.
Response: "66000"
'the resulting pulse frequency is 66 kHz.

“RST value Resolution Options SCPI

2 1 Device-specific

[SOURce:]TRIGger:OUTPut<[1]...4>:PULSe:FREQuency?

The command queries the pulse frequency of the pulsed marker signal in the setting
SOURce:TRIGger:0UTPut:MODE PULSe. The pulse frequency is derived by dividing the symbol
rate by the divider. The divider is defined with command : TRIG:OUTP: PULS:DIV.

The command is a query only and therefore has no *RST value.

Example: TRIG:0UTP2:PULS:DIV 4
'sets the divider for the marker signal on output MARKER 2 to the value 4.
TRIG:0UTP2:MODE PULS
'‘enables the pulsed marker signal.
TRIG:0UTP2:PULS:FREQ?
'queries the pulse frequency of the marker signal.
Response: "33000"
'the resulting pulse frequency is 33 kHz.

“RST value Resolution Options SCPI

- - Device-specific
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[SOURce:]CLOCKk:SOURCce INTernal | EXTernal

The command selects the memory clock source (internal or external).
Parameter: Internal
The internal clock reference is used to generate the sample clock.
External

The external clock reference is fed in as the sample clock via the CLOCK IN
connector.

Reference Clock Oscillator Subsystem - Outline
This subsystem contains the commands for setting the external and internal reference frequency.
Note:

The commands of the SOURce:ROSCillator Subsystem are not affected by an instrument reset
(*RST).

Command Parameters Default Remark
unit
[:SOURce:]ROSCillator:DELay 0..5ns s
[SOURce:]ROSCillator:EXTernal:SBAN WIDE | NARRow -
dwidth
[SOURce:]ROSCillator:SOURce INTernal | EXTernal -
[SOURce:]ROSCillator:SYNC:MODE LAST | MASTer | SLAVe | NORMal NORMa
|

[SOURce:]ROSCillator:DELay 0...5ns

The command sets a time shift (delay) to the reference clock signal for adjusting the clocks in the
slaves.

Note:
The synchronization of several connected R&S AFQ I/Q Modulation Generators requires the
Baseboard Revision 8 or higher. Up to baseboard Revision 5 only synchronization mode normal
is provided (stand-alone mode).

Example: ROSC:DEL 2.5
'sets a delay of 2.5 ns to the reference clock signal.

“RST value Resolution Options SCPI

0 0.001 Device-specific
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[SOURce:]ROSCillator:EXTernal:SBANdwidth WIDE | NARRow
Reference clock external only!

The command sets the synchronization bandwidth, i.e. the target range of the synchronization
circuit.
Parameters: NARRow
A narrow synchronization bandwidth is selected, the synchronization circuit
works slowly but with less jitter.
WIDE
A wide synchronization bandwidth is selected, the synchronization circuit
works fast.

Example: ROSC:EXT:SBAN WIDE
'sets a wide synchronization bandwidth.

“RST value Resolution Options SCPI

NARRow - Device-specific

[SOURCce:]ROSCillator:SOURce INTernal | EXTernal

The command sets an internal or external reference oscillator source.

Note:
The Internal Reference Clock Source is available only in the reference clock synchronization
modes Normal and Master. If the instrument is set to Slave or Last slave mode the reference clock
source is set to External.

Example: ROSC:SOUR EXT
'selects an external reference oscillator source.

“RST value Resolution Options SCPI

INTernal - Device-specific
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[SOURce:]ROSCillator:SYNC:MODE NORMal | MASTer | SLAVe | LAST

The command selects the mode for synchronization with other R&S AFQ waveform generators.

Note:
The synchronization of several connected AFQ waveform generators requires the baseboard
version 1.6 or higher. Up to baseboard version 1.5 only synchronization mode Normal is
provided (stand-alone mode).

Parameters: NORMal
The instrument is working in stand-alone mode.
MASTer
The instrument provides all connected instruments with its reference clock
signal.

SLAVe
The instrument receives the clock signal from another AFQ waveform
generator (Master).

LAST
This instrument receives the clock signal from another AFQ waveform
generator (Master). It is appointed to be the last one in the chain of the
connected AFQs.

Example: ROSC:SOUR:SYNC:MODE SLAV
'sets the instrument to "Slave". The instrument receives the reference
oscillator signal from another AFQ waveform generator (Master) for
synchronization.

*RST value Resolution Options SCPI

NORMal - Device-specific
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[SOURce:]IMPairment:OFFSet:Q

The command sets a DC offset in the Q path from -0.1 FS to +0.1 FS ( = [-10% ...+10%] of the
digital signal). The accessible data range depends on the settings of the Gain in the Q path. After
entering the gain, the instrument calculates the accessible data range of the offset in order not to
output an amplitude exceeding 1.0 full scale.

Example: IMP:OFFS:Q -0.10FS
'sets a negative DC offset to 10% FS.

“RST value Resolution Options SCPI

0 0.1% FS Device-specific

[SOURCce:]IMPairment:PHASe -20 ... +20 deg
The command sets an 1/Q mismatch A from -20 deg to +20 deg, i.e. a deviation from 90 deg.

The impaired signals I and Q" are given by the phase missmatch A¢g and the proper ones | ,Q:
I"=1- q; X Q

Q"'=qexQ
with
g = sin(A@)
Gq = coS(Ap)
Example: IMP:PHAS -4.9DEG
'sets the phase mismatch to -4.9 deg.
*RST value Resolution Options SCPI
0 0.1 deg Device-specific

[SOURce:]IMPairment:STATe ON | OFF

The command activates (On) and deactivates (Off) impairments.

Example: IMP:STAT OFF
'deactivates impairment.

*RST value Resolution Options SCPI

OFF - Device-specific
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[SOURCce:]EQUalizer:1Q:CATalog?

This command lists all files containing I/Q equalizer data tables saved on local hard disk. This
command reads out the subdirectories and files in the specified directory. The default directory is set
using command MMEM: CDIRectory.

The command is a query command and therefore has no *RST value.

Example: MMEM:CDIR 'd:/user/Equalizer’
'sets the default directory
EQU:IQ:CAT?
'lists all files containing I/Q equalizer data tables.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]EQUalizer:IQ:DELete <FILE NAME>
This command deletes the selected 1/Q equalizer data table from local hard disk.

The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:IQ:SEL "igdata 1"
'selects the file 'iqdata_1.afq_iq_fgp' to be deleted.
EQU:IQ:DEL "igdata 1"
'deletes the file 'igdata_1.afq_iq_fgp' from HD.

*RST value Resolution Options SCPI

- - Device-specific

[SOURCce:]EQUalizer:1Q:I:FREQuency 0 ... 1 GHz

This command enters frequency values into the current data table of the | path selected using the
EQU:IQ:I:SEL command.

Example: EQU:IQ:I:FREQ 10000,20000,30000
‘writes three frequency values into the current data table.

*RST value Resolution Options SCPI

- 1Hz Device-specific

[SOURCce:]EQUalizer:1Q:I:GAIN -5 ... +50 dB

This command enters gain values into the current data table of the | path.

Example: EQU:IQ:I:GAIN 0,-5,-3
'writes three gain values into the current data table.

“RST value Resolution Options SCPI

- 0.001 dB Device-specific
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[SOURCce:]EQUalizer:1Q:I:PHASe -360 ... +360 deg
This command enters phase values into the current data table of the | path.

The command triggers an event and therefore has no query form and no *RST value.

Example: EQU:IQ:I:PHAS 0,-5,-10
'writes three gain values into the current data table.

*RST value Resolution Options SCPI

- 0.01 deg Device-specific

[SOURce:]EQUalizer:1Q:1:POINts?

This command queries the number of data points of the current data table of the | path, i.e. the
number of filled rows.
The command is a query command and therefore has no *RST value.

Example: EQU:IQ:I:SEL "D:/TEMP/TESTPREDIQ"
'selects the data table.

EQU:IQ:I:POIN?

Response: 5
'‘queries the number of data points of the current data table.

“RST value Resolution Options SCPI

- - Device-specific

[SOURce:]EQUalizer:1Q:I1:SELect <FILE NAME>

This command loads the specified file containing a data table for the | path. All new data points will
be saved in the selected file, hence there is no 'save' or 'save as...' command. If the specified file
does not exist, the instrument will create a new one, assigning the entered file name.

If no directory is specified, the default directory selected with the MMEM:CDIR command is read out
on the default drive selected with the MMEM:MSIS command.
The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:IQ:I:SEL 'corr il'
'selects a file containing a data table previously entered by the user.

*RST value Resolution Options SCPI

- Device-specific
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[SOURCce:]EQUalizer:IQ:Q:FREQuency O ... 1 GHz
This command enters frequency values into the current data table of the Q path.

The command triggers an event and therefore has no query form and no *RST value.

Example: EQU:IQ:Q:FREQ 10000,20000,30000
‘enters three frequency values into the current data table.

*RST value Resolution Options SCPI

- 1Hz Device-specific

[SOURCce:]EQUalizer:1Q:Q:GAIN -5 ... +50 dB
This command enters gain values into the current data table of the Q path.

The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:IQ:Q:GAIN 0,-5,-3
‘enters three gain values into the current data table.

*RST value Resolution Options SCPI

- 0.001 dB Device-specific

[SOURce:]EQUalizer:1Q:Q:PHASe -360 ... +360 deg
This command enters phase values into the current data table of the Q path.

The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:IQ:Q:PHAS 0,-5,-10
‘enters three gain values into the current data table.

*RST value Resolution Options SCPI

- 0.01 deg Device-specific

[SOURCce:]EQUalizer:1Q:Q:POINts?
This command queries the number of data points of the current data table of the | path.

The command is a query command and therefore has no *RST value.

Example: EQU:IQ:I:SEL "D:/TEMP/TESTPREDIQ"
'selects the data table.
EQU:IQ:Q:POIN?
'‘queries the number of data points of the current data table.

“RST value Resolution Options SCPI

- - Device-specific
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[SOURCce:]EQUalizer:1Q:Q:SELect

This command loads the specified file containing a data table for the Q path. All new data points will
be saved in the selected file, hence there is no 'save' or 'save as...' command. If the specified file
does not exist, the instrument will create a new one, assigning the entered file name.

If no directory is specified, the default directory selected with the MMEM:CDIR command is read out
on the default drive selected with the MMEM:MSIS command.
The command triggers an event and therefore has no query form and no *RST value.

Example: EQU:IQ:Q:SEL 'corr gl'
'selects a file containing a data table previously entered by the user.

“RST value Resolution Options SCPI

- - Device-specific

[SOURce:]EQUalizer:IQ:STATe ON | OFF

This command switches on/off the 1/Q corrections.
Example: EQU:IQ:I:SEL "D:/TEMP/TESTPREDIQ"
EQU:IQ:Q:SEL "D:/TEMP/TESTPREDIQ"
'selects the data tables.
EQU:IQ:STAT OFF
'switches off the I/Q corrections.

*RST value Resolution Options SCPI

OFF - Device-specific

[SOURce:]EQUalizer:MODulator:CATalog:LENGth?

This command queries the number of files containing equalizer data tables for the modulator saved
on local hard disk.
The command is a query command and therefore has no *RST value.

Example: EQU:MOD:CAT:LENG?
'queries the number of files containing equalizer data tables for the modulator.

*RST value Resolution Options SCPI

- Device-specific
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[SOURce:]EQUalizer:-MODulator:CATalog?

This command lists all files containing equalizer data tables for the modulator saved on local hard
disk. The default directory is set using command MMEM: CDIRectory.
The command is a query command and therefore has no *RST value.

Example: MMEM:CDIR 'd:/user/Equalizer’
'sets the default directory
EQU:MOD:CAT?
'lists all files containing equalizer data tables for the modulator.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]EQUalizer:-MODulator:DELete <FILE NAME>
This command deletes an equalizer data table for the modulator from local hard disk.

The command triggers an event and therefore has no query form and no *RST value.

Example: EQU:MOD:SEL "test mod"
'selects the file 'test_mod.afq_mfg' to be deleted.

EQU:MOD:DEL "test mod"
'deletes the file 'test_mod.afq_mfg' from HD.

*RST value Resolution Options SCPI

- - Device-specific

[SOURce:]EQUalizer:-MODulator:FEMode ABSolute | RELative
This command determines whether frequency values are absolute or relative with respect to the RF
carrier frequency.

Example: EQU:MOD:FEM REL
'frequency is given relative to the RF carrier frequency.

“RST value Resolution Options SCPI

ABSolute Device-specific

[SOURce:]EQUalizer:-MODulator:FREQuency 0 ... 1 GHz

This command enters frequency values into the current equalizer data table of the modulator.

Example: EQU:MOD:FREQ 10000,20000, 30000
'enters three requency values into the current data table.

“RST value Resolution Options SCPI

- 1Hz Device-specific
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[SOURce:]EQUalizer:MODulator:GAIN -10 ... +10 dB

This command enters gain values into the current equalizer data table of the modulator.

Example: EQU:MOD:GAIN 0,-1,-2
'enters three gain values into the current data table.

*RST value Resolution Options SCPI

0.1dB Device-specific

[SOURce:]EQUalizer:-MODulator:PHASe -360 ... +360 deg

This command enters phase values into the current equalizer data table of the modulator.

Example: EQU:MOD:PHAS 0,45,90
‘enters three phase values into the current data table.

“RST value Resolution Options SCPI

- 0.01 deg Device-specific

[SOURce:]EQUalizer:-MODulator:POINts?

This command queries the number of data points of the current equalizer data table of the
modulator.
The command is a query command and therefore has no *RST value.

Example: SOUR:EQU:MOD:SEL "D:/TEMP/TESTPREDMOD.afq mfg"
'selects the current data table.
EQU:MOD:POIN?
'‘queries the number of data points of the current data table.

“RST value Resolution Options SCPI

- - Device-specific

[SOURCce:]EQUalizer:MODulator:RFFRequency O ... 100 GHz

This command sets the RF carrier frequency of the modulator, this is necessary if frequency entry
mode 'absolute’ is chosen.

The instrument compensates frequency responses of RF modulators. However, the region of
interest is the accessible bandwidth of 200 MHz centered on the RF carrier frequency. This is why
the user enters the carrier frequency if frequency entry mode 'absolute’ is chosen. Outside this
region, the instrument does not correct anything.

Example: EQU:MOD:RFFR 1.3GHz
'sets the RF frequency to 1.3 GHz.

*RST value Resolution Options SCPI

1GHz 1Hz Device-specific
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[SOURce:]EQUalizer:-MODulator:SELect <FILE NAME>

This command selects a file containing the equalizer data table for the modulator previously entered
by the user. All new data points will be saved in the selected one, hence there is no 'save' or 'save

as...' command.
The command triggers an event and therefore has no query form and no *RST value.
Example: EQU:MOD:SEL 'equ modl'

'selects the file 'equ_mod1' containing the data table.

“RST value Resolution Options SCPI

Device-specific

[SOURce:]EQUalizer:MODulator:STATe ON | OFF

This command switches on/off the corrections for the modulator.

Example: EQU:MOD:STAT OFF
'switches off the corrections.

*RST value Resolution Options SCPI
OFF -

Device-specific

[SOURce:]EQUalizer:STATe ON | OFF

This command switches on/off both, the I/Q and the Modulator corrections.

Example: EQU:STAT OFF
'switches Off all corrections.

*RST value Resolution Options SCPI
OFF -

Device-specific
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[SOURce:]JOUTPut:ANALog<CH>:AMODe ELECtronic | ATTenuators

The command sets the amplitude mode. Two of them are possible, Electronic or Attenuators. They
determine how precise the signals will be adjusted.

Using the Electronic mode, the instrument generates signal amplitudes by scaling the waveforms.
The adjustment can be performed very fast. The level resolution is low if a small signal amplitude
(<< 1V) is selected.

Using the Attenuators mode, the instrument generates signal amplitudes by applying a gauge
circuit to the waveforms. The instrument switches a relay. The adjustment takes some time. The
level resolution is high, especially for small signal amplitudes (<< 1V).
Example: OUTP:ANAL:AMOD ATT

'the instrument generates signal amplitudes by applying a gauge circuit.

*RST value Resolution Options SCPI

ELECtronic - Device-specific

[SOURce:]JOUTPut:ANALog<CH>:BALanced:AMPLitude 0 ... 1.5V
The command sets the maximum output voltage for the balanced signal. Small differences at the
inputs can be taken into account via the impairment settings offset and bias.

Example: OUTP:ANAL:BAL:AMPL 1.234V
'sets the maximum output voltage of the analog output to 1.234 V.

*RST value Resolution Options SCPI
1V 0.001V Device-specific

[SOURce:]JOUTPut:ANALog<CH>:BALanced:BIAS -2.5V ... +2.5V

The command sets the bias. A DC voltage is superimposed upon the symmetric | and Q signal.

Example: OUTP:ANAL:BAL:BIAS -2.5V
'sets a DC offset of -2.5 V.

“RST value Resolution Options SCPI

0 0.01V Device-specific

[SOURce:]OUTPut:ANALog<CH>:BALanced:BIAS:STATe ON | OFF

The command switches on/off the bias amplifier.

Example: OUTP:ANAL:BAL:BIAS:STAT ON
'switches on the bias amplifier.

“RST value Resolution Options SCPI

OFF Device-specific
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[SOURce:]JOUTPut:ANALog<CH>:BALanced:OFFSet:l..-10 mV ... +10 mV

The command sets an offset between the inverting and the non-inverting output.
(Value range: -10 mV .... +10 mV.)

The entered value is set half in the positive and half in the negative direction:

A positive offset is set with half of the value in positive direction at the non-inverting outputs, in
negative direction at the inverting outputs, respectively.

For example, if a 10.0 mV offset value is set for the | signal component, the | signal will have a
+5.0 mV offset and the output signal at | BAR will have a -5.0 mV offset.

Example: OUTP:ANAL:BAL:OFFS:I 9.9mV
'sets a DC offset of 9.9 mV between the inverting and the non-inverting output
in the | path.

*RST value Resolution Options SCPI

0 0.1mV Device-specific

[SOURce:]JOUTPut:ANALog<CH>:BALanced:OFFSet:Q..-10 mV ... +10 mV

The command sets an offset between the inverting and the non-inverting output.
(Value range: -10 mV .... +10mV.)

The set value is set half in the positive and half in the negative direction:

A positive offset is set with half of the value in positive direction at the non-inverting outputs, in
negative direction at the inverting outputs, respectively. For example, if a 10.0 mV offset value is set
for the Q signal component, the | signal will have a +5.0 mV offset and the output signal at Q BAR
will have a -5.0 mV offset.

Example: OUTP:ANAL:BAL:0OFFS:Q 9.9%mv
'sets a DC offset of 9.9 mV between the inverting and the non-inverting output
in the Q path.

*RST value Resolution Options SCPI

0 0.1mV Device-specific

[SOURce:]JOUTPut:ANALog<CH>:TYPE BALanced | UNBalanced

The command defines the type of the selected analog output. If unbalanced is selected, the signal is
output at the I and Q connectors. If balanced is selected, the signal is output at the I, | BAR, Q and
Q BAR connectors.

Example: OUTP:ANAL:TYPE UNB
'the analog output is set to unbalanced.

Alias remote-control command:

OUTP:TYPE UNB

“RST value Resolution Options SCPI

BALanced - Device-specific
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[SOURce:]JOUTPut:ANALog<CH>:UNBalanced:AMPLitude 0 ...0.75V

The command sets the maximum output voltage (peak-peak) for the unbalanced signal. Small
differences at the inputs can be taken into account via impairment settings.

Example: OUTP:ANAL:UNB:AMPL 0.234V
'sets the maximum output voltage to 0.234 V.

“RST value Resolution Options SCPI

0.5V 0.001V Device-specific

[SOURce:]JOUTPut:ANALog<CH>:UNBalanced:OFFSet:l -10 mV ... +10 mV

The command sets the DC offset of the | path.

Example: OUTP:ANAL:UNB:OFFS:I -9.9mV
'sets the DC offset of | path to -9.9 mV.

“RST value Resolution Options SCPI

0 0.1 mV Device-specific

[SOURce:]JOUTPut:ANALog<CH>:UNBalanced:OFFSet:Q -10 mV ... +10 mV

The command sets the DC offset of the Q path.

Example: OUTP:ANAL:UNB:OFFS:I -9.9mV
'sets the DC offset of Q path to -9.9 mV.

“RST value Resolution Options SCPI

0 0.1 mV Device-specific

[SOURce:]JOUTPut:AOUTput ANALog | DIGital | ANALOG1 | ANALOG2 | DIGITAL1 | DIGITAL2
The command selects the active output boards (analog and/or digital). If either two digital boards or
two analog boards are fitted, then the suffix 1 or 2 is added to select one of them.

Example: OUTP:AQUT ANAL
‘activates the analog output.

“RST value Resolution Options SCPI

ANALog - Device-specific
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[SOURce:]OUTPut:DIGital<CH>:AMPLitude O FS ... 1 FS
The command sets the digital amplitude, i.e. the low to high level difference, corresponding to a full
modulated input signal..

Example: OUTP:DIG:AMPL 1FS
'sets the digital amplitude to maximum.

*RST value Resolution Options SCPI

0.8 FS 0.001 FS B 18 Device-specific

[SOURce:]OUTPut:DIGital<CH>:CLOCk:SLOPe POSitive | NEGative
(Port2 only)
The command sets the polarity of the active clock for triggering digital signal transmission via Port2.
Clock and data are in phase. Either the rising or the falling edge of the data clock can be selected..

Example: OUTP:DIG:AMPL 1FS
'sets the digital amplitude to maximum.

*RST value Resolution Options SCPI

0.8 FS 0.001 FS B 18 Device-specific

[SOURce:]OUTPut:DIGital<CH>:OFFSet:I -0.1FS .. 0.1FS
The command sets an offset to the | component of the digital signal. The abbreviation FS means full
scale.

Example: OUTP:DIG:0OFFS:I 0.01
'sets the offset of the digital signal to 1% full scale.

*RST value Resolution Options SCPI

0 0.001 FS B 18 Device-specific

[SOURce:]JOUTPut:DIGital<CH>:OFFSet:Q -0.1 FS .. 0.1 FS

The command sets an offset to the Q component of the digital signal.

Example: OUTP:DIG:0FFS:Q 0.01
'sets the offset of the digital signal to 1% full scale.

*RST value Resolution Options SCPI

0 0.001 FS B 18 Device-specific
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[SOURce:]OUTPut:DIGital<CH>:PASSignment:10 SIGNal | MARKer

This command maps the output pin I[0] (=LSB) of port 2 to either the | Signal or Marker 4.

Example: OUTP:DIG:PASS:I0 SIGN
'the output pin I[0] is mapped to signal.

*RST value Resolution Options SCPI

SIGNal B 18 Device-specific

[SOURCce:]OUTPut:DIGital<CH>:PASSignment:11 SIGNal | MARKer

This command maps the output pin I[1] (=LSB+1) of port 2 to either the | signal or marker 3.

Example: OUTP:DIG:PASS:I1 MARK
'the output pin I[1] is mapped to marker 3.

“RST value Resolution Options SCPI

SIGNal B 18 Device-specific

[SOURce:]OUTPut:DIGital<CH>:PASSignment:Q0 SIGNal | MARKer

This command maps the output pin I[0] (=LSB) of port 2 to either the Q signal or marker 2.

Example: OUTP:DIG:PASS:Q00 MARK
'the output pin Q[0] is mapped to marker 2.

“RST value Resolution Options SCPI

SIGNal B 18 Device-specific

[SOURce:]OUTPut:DIGital<CH>:PASSignment:Q1 SIGNal | MARKer

This command maps the output pin Q[1] (=LSB+1) of port 2 to either the Q signal or marker 1.

Example: OUTP:DIG:PASS:Q1 MARK
'the output pin Q[1] is mapped to marker 1.

*RST value Resolution Options SCPI

SIGNal B 18 Device-specific
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[SOURce:]OUTPut:DIGital<CH>:PORT PORT1 | PORT2
This command selects a digital output port, i.e. either PORT1 or PORT2 (see chapter 1, section
"Legend for Front Panel View" and chapter 8, section "Specifications of Digital Interfaces").

Example: OUTP:DIG:PORT PORT?2
'selects the second digital output port.

*RST value Resolution Options SCPI

PORT2 - B 18 Device-specific

[SOURce:]OUTPut:DIGital<CH>:RESolution BIT6 | BIT7 | BIT8 | BIT9 | BIT10 | BIT11 | BIT12 | BIT13
| BIT14 | BIT15 | BIT16

This command sets word width in bits to specify the digital resolution of the signal. The analog signal
is not influenced.

Example: OUTP:DIG:RES BIT6
'sets the digital resolution to 6 bits.

*RST value Resolution Options SCPI

BIT16 1 bit B 18 Device-specific

[SOURce:]JOUTPut:STATe ON | OFF

This command switches on/off the active output.

Example: OUTP:STAT ON
'switches on the selected output.

“RST value Resolution Options SCPI

ON - Device-specific
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Parameters: Value 1
Number of checked data bits/data blocks.
Value 2
Number of error bits/errors
Value 3
Error rate. If no termination criterion has been reached since the beginning of
the measurement, the current quotient of "Number of error bits/errors" and
"Number of data bits/data blocks" is entered. As soon as at least one final
result has been reached in continuous measurement, the most recent final
result is entered.
Value 4
Status of measurement.
1 = Measurement has been terminated, i.e. the number of data bits/data
blocks or error bits/errors preset by the commands " : BERT : SETup : MCOunt"
and " :BERT:SETup:MERRor" has been reached, or the measurement has
been stopped by the command " : BERT : STOP".
0 = Measurement has not been terminated.
Value 5
Status of clock line.
1 = Clock line active.
0 = Clock line not active.
Value 6
Status of data line.
1 = Data line active (only clocked data is detected; if the clock signal is
missing, a data change is also not detected).
0 = Data line is not active.
Value 7
Synchronization status.
1 = The measurement is synchronized, i.e. the clock and data lines are active
and the "Number of error bits/errors" to "Number of data bits/data blocks" ratio
is better than 0.1, so that the measurement ratio can be assumed to be
realistic.
0 = The measurement is not synchronized.
Example: BERT:RES?
'queries the result of the bit error rate measurement.
Response: "1000,5,5E-4,1,1,1,1"
the measurement has been terminated, and synchronization has been
performed. Out of 1000 data bits, 5 error bits were measured, yielding an error
rate of 0.005.
“RST value Resolution Options SCPI
- K 80 Device-specific
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BERT:SEQuence AUTO | SINGle
Selects the type of measurement: single or continuous measurement.

Parameters: AUTO
Continuous measurement. If one or both termination criteria are met, the

measurement in progress is terminated. At the end of a measurement, the
restart of a new one is delayed until the first measurement result has been
queried with BERT : RES?. The resulting brief measurement interruption is
irrelevant because the subsequent measurement will be synchronized within
24 data bits.

SINGle
Single measurement. A single measurement must be started with
: TRIG:BERT. A single measurement is terminated once the set number of
data bits/blocks or number of errors is reached.

Example: BERT:SEQ SING
'selects single measurement.

TRIG:BERT
'starts the single measurement.

*RST value [Resolution Options Dependencies SCPI

AUTO - These commands are | Device-specific
automatically set to AUTO by
BERT: STARL

BERT:SETup:CLOCK[:POLarity] RISing | FALLing

Sets the polarity of the active slope of the feedback clock.

Parameters: RISing
'the positive slope of the clock signal is active.

FALLing
'the negative slope of the clock signal is active.

Example: BERT:SET:CLOC FALL
'selects the falling slope of the clock signal as the active slope.

*RST value Resolution Options SCPI
RISing Device-specific
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BERT:SETup:DATA[:POLarity] NORMal | INVerted

Sets the polarity of the feedback data bits.
Parameters: NORMal
'High level stands for a logic 1, low level for a logic 0.
INVerted
'Low level stands for a logic 1, high level for a logic 0.

Example: BERT:SET:DATA INV
'sets inversion of data signal.

*RST value Resolution Options SCPI
NORMal

Device-specific

BERT:SETup:DENable OFF | LOW | HIGH

Activates/deactivates the use of the Data Enable signal and the polarity of the signal if it is used.
The Data Enable signal marks the data that is actually to be evaluated for the BER measurement.
Any data in addition to the PRBS sequence is masked and thus not evaluated (e.g. sync, preambles,
other channels, etc that are present in the data bits supplied by the DUT).

Parameters: OFF (Not Used)

Any signal at the Data Enable input is ignored; all data at the BERT data input
is used for the measurement.
LOwW
The Data Enable signal is used. The only data measured is the data at the
BERT data input during a low level of the Data Enable signal. The
measurement is interrupted during a high level of the Data Enable signal.
HIGH
The Data Enable signal is used. The only data measured is the data at the
BERT data input during a high level of the Data Enable signal. The
measurement is interrupted during a low level of the Data Enable signal.

Example: BERT:SET:DEN HIGH
'the measurement is interrupted during the low level of the Data Enable input.

*RST value Resolution Options SCPI
OFF

Device-specific
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BERT:SETup:IGNore OFF | ONE | ZERO

Activates/deactivates ignoring of pure "0" or "1" bit sequences at least 32 bits long. The activating of
Pattern Ignore excludes faulty frames from the measurement. In the case of some mobile radio
standards, pure "0" or "1" bit sequences are generated when errors (e.g. an incorrect checksum) are
detected within a frame. These sequences, instead of the frame data, are provided for the BER
measurement and signalize that the frame in question should not be used for the measurement.

Parameters: OFF
Pattern Ignore is not active.
ONE (All 1)
Bit sequences consisting of 32 or more consecutive "1" data are not used (i.e.
ignored) for the BER measurement.
ZERO (All 0)

Bit sequences consisting of 32 or more consecutive "0" data are not used (i.e.
ignored) for the BER measurement.

Example: BERT:SET:IGN ONE
'specifies that bit sequences of "1" data at least 32 bits long are not used for
the measurement.

*RST value Resolution Options SCPI

OFF Device-specific

BERT:SETup:MCOunt 0.0 ... 2432-1

Enters the number of transmitted data bits/data blocks to be checked before the measurement is
terminated. With a BER measurement, data that was suppressed by BERT : SETup : DENable is not
counted. This termination criterion always terminates the measurement after the specified number of
data bits/data blocks. Starting from this point, the fourth value is output with 1 (=terminate
measurement) if the result is queried with :BERT:RES?. If the continuous measurement mode
(BERT:SEQ AUTO) has been selected, the measurement is restarted once the results have been
queried.

Example: BERT:SET:MCO 1E6
'sets a measurement over 1000000 data bits.

“RST value Resolution Options SCPI
10 000 000 Device-specific
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BERT:SETup:MERRor 0.0 ... 2432-1

Enters the number of errors to occur before the measurement is terminated. This termination
criterion always terminates the measurement after the specified number of errors. Starting from this
point, the fourth value is output with 1 (= terminate measurement) if the measurement result is
queried with : BERT :RES?.

Example: BERT:SET:MERR 1E4
'sets a measurement over 1000 errors.

“RST value Resolution Options SCPI

100 Device-specific

BERT:SETup:RESTart:STATe ON | OFF

Activates/deactivates an external restart of the BER measurement.

Parameters: ON
The reset signal for the BER measurement is fed via the Restart input of
the BERT interface.
If the PRBS sequence cannot be continued uninterruptedly, the BER
measurement must be stopped at the end of the data sequence and
subsequently restarted at the beginning of the new data sequence. The
measurement is stopped and started via a 0-1-0 slope of the Restart
signal. A transition from logic 0 to 1 causes a partial result to be generated
and the measurement to be stopped. A transition from 1 to 0 starts the
measurement for the next subinterval. This measurement is synchronized
anew. If the instrument is used as a data source, a signal in which a single
1 was coded at the end of the data sequence can be used as a restart
signal at the instrument marker output. This causes the BER measurement
to stop briefly at the end of the data sequence and start again.
Partial results (number of data and error bits) are added up until the
predefined total number of data or error bits is reached or exceeded.
The measurement is reset by Pattern Ignore or Data Enable, regardless
of its status.

OFF
The reset signal for the BER measurement is generated internally. This
setting is suitable for PRBS sequences that run continuously and thus
ensure uninterrupted repetition.

Example: BERT:SET:REST:STAT ON
'the external signal restarts the measurement.

*RST value Resolution Options SCPI

OFF Device-specific
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BERT:SETup:TYPE PRBS9 | PRBS11 | PRBS15 | PRBS16 | PRBS20 | PRBS21 | PRBS23
Selects the PRBS sequence. The data generated by the PRBS generator is used as a reference for
the measurement.

Example: BERT:SET:TYPE PRBS15
'sets a pseudo random binary sequence consisting of 32767 bits.

*RST value Resolution Options SCPI
PRBS9 Device-specific
BERT:STARt

Starts a continuous measurement.

This command triggers an event and hence has no query and no *RST value.

Example: BERT:STAR
'starts a continuous measurement.

*RST value [Resolution Options Dependencies SCPI

AUTO - These commands automatically set | Device-specific
BERT :SEQuence

to AUTO
and

BERT:STATe

to ON

BERT:STATe

Switches on/off the BERT measurement. Depending on the selected mode, either a continuous
measurement (BERT:SEQ AUTO) or a single measurement (BERT:SEQ SING) is carried out. A
single measurement must be triggered (: TRIG: BERT).
Example: BERT:SEQ SING
'selects a single measurement.
BERT:STAT ON
'switches the BER measurement on.

TRIG:BERT
'starts the single measurement.

“RST value |Resolution Options Dependencies SCPI
OFF - These commands are automatically | Device-specific
set to ON by
BERT:STARt
and to OFF by
BERT:STOP
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BERT:STOP
Stops an ongoing measurement.

This command triggers an event and hence has no query and no *RST value.

Example: BERT:STOP
'stops the measurement. To start a new measurement, the BER measurement
must be switched on again by BERT: STAT ON.

“RST value [Resolution [Options Dependencies SCPI

- - These commands automatically set BERT : STATe to OFF Device-specific

BERT:UNIT ENGineering | SClentific | PCT | PPM

Sets the unit for the error rate display on the screen. BERT : RES? always specifies the error rate as
the quotient of "Number of errors" and "Number of data items", unaffected by this command.

Parameters: ENGineering
The error rate is output in exponential notation with the exponent —3 or —6.

SClentific
The error rate is output in scientific notation, i.e. standardized to one place to
the left of the decimal.
PCT
The error rate is output in percent.
PPM
The error rate is output in parts per million.

Example: BERT:UNIT PPM
'selects the unit "ppm" for the display of the error rate.

*RST value Resolution Options SCPI

ENG Device-specific

[SOURce:]INPut:BERT:IMPedance G50 | G1K

The command sets the impedance of the BERT inputs Clock, Data, Data Enable and Restart.

Example: INP:BERT:IMP G50
'the impedance of the BERT inputs is set to 50 ohm to ground.

*RST value Resolution Options SCPI

G1K - Device-specific
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[SOURce:]INPut:BERT:THReshold 0 ... 2.0 V

The command sets the high/low threshold of the BERT inputs Clock, Data, Data Enable and
Restart. In the case of positive polarity, this threshold determines the point as of which a signal is
high (active) or low (inactive).
Example: INP:BERT:THR 1 V
'a high/low threshold of 1 volt is set at the BERT inputs. The signal is high
(active) for a signal voltage of 1 volt and higher.

“RST value Resolution Options SCPI

1.00V - Device-specific

TRIGger:BERT:IMMediate
The command triggers a BERT measurement.

This command triggers an event and therefore has no *RST value and no query form.

Example: TRIG:BERT:IMM
'triggers a BERT measurement.

“RST value Resolution Options SCPI

- Device-specific
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DIAGnostic:AOUTput:POINt:CATalog?
The command measures the voltage the test points available in the instrument.

The command is a query command and therefore has no *RST value.

Example: DIAG:AOUT:POIN:CAT?
‘queries the analog output test points available in the instrument.

Response: 'GND, VREF 2, DIAG_3V3,DIAG 5V,DIAG 12V, ..."

“RST value Resolution Options SCPI

- - Device-specific

DIAGnostic:AOUTput<CH>:POINt?

The command triggers voltage measurement at the specified test point of the analog output module
and returns the measured voltage. A detailed description of the test points can be found in

chapter 3, section "Trouble Shooting" of the Service Manual, supplied with the instrument on CD-
ROM.

A list of the available test points can be queried using the DIAG: AOUT : POIN: CAT? command.

The command is a query command and therefore has no *RST value.

Example: DIAG:AOUT:POIN? "GND"
'queries the voltage (V) of the test point GND.

Response: 0.000000

*RST value Resolution Options SCPI

- Device-specific

DIAGnostic:BGINfo? <module name>
The command checks the modules available in the instrument using the variant and revision state.

If the command is sent without parameters being specified, a complete list of all modules is returned
(the various entries are separated by commas). The length of the list is variable and depends on the
instrument equipment configuration.

If the command is sent with parameters, a list of the specified modules is returned (the various
entries are separated by commas). A list of modules names can be called up using the
DIAG:BGIN:CATalog? command .

Each entry for one module consists of four parts which are separated by space characters:
Module name Module stock number incl. variant Module revision Module serial number.

The path for which the query is performed is determined by the numerical suffix.
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Example:

"DIAG:BGIN:CAT?"

'queries the instrument configuration of path A..
Response: MBRD, SATT3C, BBINS, BBINR, BBOUT, ... .

'returns the data of all available modules.
"DIAG:BGIN? 'MBRD'"

'queries the configuration of the motherboard of path A.
Response: MBRD 1141.3501.02 1.5.3 100023

'module motherboard with stock number 1141.3501.01 has revision 1.5.3 and
serial number 100023.

DIAGnostic:FCONtrol AUTO | FSPeed

The command sets the fan speed of the instrument. The full speed mode is provided for service

purposes.
Example: DIAG:FCON FSP
'sets full fan speed.
*RST value Resolution Options SCPI
AUTO - Device-specific

DIAGnostic:INFO:OTIMe?

The command queries the number of operation hours

Example: "DIAG:INFO:0TIM?"
'queries the operation hours.
Response: "100023"
'the instrument was operated for 100023 hours up to now.
“RST value Resolution Options SCPI

- - Device-specific

DIAGnostic:INFO:POCounter?

The command queries the number of power-on events.

Example: "DIAG:INFO:POC?"
'‘queries the number of power on events.
Response: "123"
'the instrument was switched on for 123 times up to now.
“RST value Resolution Options

SCPI

Device-specific
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DIAGnostic:POINt:CATalog?

The command queries the test points available in the instrument. The test points on the analog
output board are queried with command DIAG: AQUT : POIN:CAT?.

Note:
A detailed description of the test points can be found in chapter 3, section "Trouble Shooting" of the
Service Manual (on CD-ROM, supplied with the instrument).
The command is a query command and therefore has no *RST value.

Example: DIAG:POIN:CAT?
'queries the test points available for the analog output.

Response: ' DIAG GND,DIAG P5V,DIAG P3V3, ... '

“RST value Resolution Options SCPI

- Device-specific

DIAGnostic[:MEASure]:POINt?

The command triggers voltage measurement at the specified test point and returns the measured
voltage. A detailed description of the test points can be found in chapter 3, section Trouble Shooting
of the Service Manual (on CD-ROM, supplied with the instrument).

A list of the available test points can be queried using the DIAG: POIN:CAT? command .

The command is a query command and therefore has no *RST value.

Example: DIAG:MEAS:POIN? "DIAG P5V"
'triggers measurement at the above test point.
Response: 0.0
'the voltage at the test point is 0.0 volts.

“RST value Resolution Options SCPI

- - Device-specific
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In the example below, the current instrument setting is always stored in the file 'testl.savrcl' in
the directory 'user' on the internal hard disk.

*SAV 4

MMEM:STOR:STAT 4,"d:\user\testl.savrcl"
If the complete path including the drive letter is specified, the file is stored in the specified

path.

MMEM:MSIS 'd:'
*SAV 4

MMEM:STOR:STAT 4, "\user\testl.savrcl"
If the parameter only contains the path and file name, the default drive set with the
MMEM:MSIS command is effective.

MMEM:MSIS d:\!
MMEM:CDIR 'user'
*SAV 4

MMEM:STOR:STAT 4, "testl.savrcl"
If the parameter only contains the file name, the file is stored on the default drive
MMEM:MSIS and in the default directory which was selected with the MMEM: CDIR

command.

Table 6-1 List of file extensions assigned automatically in Instrument

List type | Contents | File suffix
Instrument State
Instrument State | Instrument settings *.savrcl
Arbitrary Waveform Generator
Waveform, Multi segment waveform ARB waveforms * Wy
Multi Segment Configuration Configuration information for multi segment waveforms. | *.inf_mswv

These files are loadable (readable) only.

Equalizer List
1/Q Data the instrument uses for correction. *.dm_iqd
Modulator Data the instrument uses for correction. *.dm_iqc

Mass Memory - Command Table

Command Parameters Default unit Remark
MMEMory:CATalog? <path> Query only
MMEMory:CATalog:LENGth? Query only
MMEMory:CDIRectory <directory_name> No query
MMEMory:COPY <file_name>,<file_name> No query
MMEMory:DATA <file_name>[,<block>] No query
MMEMory:DCATalog? Query only
MMEMory:DCATalog:LENGth? Query only
MMEMory:LOAD:STATe <number>,<file_name> No query
MMEMory:DELete <file_name> No query
MMEMory:MDIRectory <directory_name> No query
MMEMory:MOVE <file_name>,<file_name> No query
MMEMory:MSIS <msus> No query
MMEMory:RDIRectory <directory_name> No query
MMEMory:STORe:STATe <number>,<file_name> No query
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MMEMory:CATalog? <path>

This command reads out the subdirectories and files in the specified directory. If no directory is
specified, the default directory selected with the MMEM: CDIR command is read out on the default
drive selected with the MMEM:MSTS command.

The response has the following format:

<used bytes in this directory>,<free bytes on this disk>,
"<file name>,<file type>,<filesize in bytes>",
"<file name>,<file type>,<filesize in bytes>",

The command is a query command and therefore has no *RST value.

Parameters: <file_name>
File or directory name
<file_type>
File type. There are the following file types: DIR (directory), ASCii (ASCII file),
BINary (Binary file), and STATe (file with instrument settings).
<filesize_in_bytes>
File size. The size "0" is returned for a directory.

Example: MMEM:CAT? '\\Server\DATA\*.LOG'
'reads back all files in \\Server\DATA with the extension ".LOG".
MMEM:CAT? 'd:\user'
'reads out all files at the highest directory level of the memory stick.
Response:
"127145265,175325184,"test,DIR,0","temp,DIR,0","readme.txt,ASC,1324","state.
savracl,STAT,5327","waveform.wv,BIN,2342"
'the directory D: \User contains the subdirectories 'test' and 'temp' as

well as the files 'readme.txt"', 'state.savrcl' and 'waveform.wv'
which have different file types.

*RST value Resolution Options SCPI

- - Compliant
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MMEMory:CATalog:LENGth? <path>

This command reads out the number of files in the specified directory. If no directory is specified, the
default directory selected with the MMEM: CDIR command is read out on the default drive selected
with the MMEM: MSIS command.

The command is a query command and therefore has no *RST value.

Example: MMEM:CAT:LENG? 'e:\
'reads out the number of files at the highest directory level of the memory
stick.
Response: '1'

'there is 1 file at the highest directory level of the memory stick.

“RST value Resolution Options SCPI

- Device-specific

MMEMory:CDIRectory <directory name>

This command changes the default directory. This directory is used for all subsequent MMEM
commands if no path is specified with them. It is also possible to change to a higher directory using
two dots "..".
Example: MMEM:CDIR 'test'

‘changes from the current directory level to the subdirectory 'test"'.

“RST value Resolution Options SCPI

D:\ - Compliant

MMEMory:COPY <source>,<destination>

This command copies the first specified file to the second specified file. Instead of just a file, this
command can also be used to copy a complete directory together with all its files.

If <destination> is not specified, <source> is copied to the MMEM:MSTS drive and the MMEM: CDIR
directory. Files which already exist with the same name in the destination directory are overwritten
without an error message.

It is also possible to specify the path using another parameter. The command is:
MMEMory:COPY <file_source><msus_source>[,<file_destination>,<msus_destination>]

The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM:COPY 'D:\USER\TEST1.SAVRCL', 'E:'
'copies the file 'testl.savrcl' in the USER directory on the internal hard
disk to the memory stick without changing the file name.

“RST value Resolution Options SCPI

- Compliant
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MMEMory:DATA <file_name>[,<binary block data>]

MMEMory:DATA? <file_name>

This command writes the block data <binary block data> to the file identified by <file_name>. The
IEC/IEEE-bus terminator should be set to EOI in order to ensure correct data transfer.

The associated query command transfers the specified file from the instrument to the IEC/IEEE bus and
then on to the control computer. It is important to ensure that the intermediate memory on the control
computer is large enough to take the file. In this case, the setting for the IEC/IEEE-bus terminator is
irrelevant.

This command can be used to read/transfer stored instrument settings or waveforms directly from/to the
instrument.

The binary data block has the following structure: #234<block_data>

# always comes first in the binary block
<number> indicates how many digits the subsequent length entry has (2 in example)
<number> indicates the number of subsequent bytes (34 in example)

<binary block data> binary block data for the specified length

The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM:DATA 'TEST1.WV', #3767<binary data>
‘writes the block data to the file 'test1.wv'.

MMEM:DATA? 'TEST1.WV'
'sends the data of the file 'Test1.wv' from the instrument to the control
computer in the form of a binary block.

*RST value Resolution Options SCPI

- - Compliant

MMEMory:DCATalog? <path>

This command reads out the subdirectories of the specified directory. If no directory is specified, the
default directory selected with the MMEM: CDIR command is read out. The directories are output in a
list (the list entries are separated by commas).

The command is a query command and therefore has no *RST value.
Example: MMEM: DCAT?
'reads out the subdirectories of the current directory.
Response: 'test’, 'wave', 'digital’
'the subdirectories 'test', 'wave' and 'digital' exist in the current directory.

*RST value

Resolution

Options

SCPI

Device-specific
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MMEMory:DCATalog:LENGth? <path>

This command reads out the number of subdirectories in the specified directory. If no directory is
specified, the directory selected with the MMEM: CDIR command is read out.
The command is a query command and therefore has no *RST value.
Example: MMEM: DCAT : LENG
'reads out the number of subdirectories in the current directory.
Response: '3’
'there are 3 subdirectories in the current directory.

*RST value Resolution Options SCPI

- - Device-specific

MMEMory:DELete <file_name>
This command deletes the specified file.

The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM:DEL 'D:\USER\TEST1.SAVRCL'
'deletes the file 'Test1.savrcl' in the USER directory on the internal hard
disk.

*RST value Resolution Options SCPI

- - Compliant

MMEMory:LOAD:STATe 4,<file_name>
This command loads the specified file stored under the specified name in an internal memory.

The Instrument must be activated using an *RCL command with the number used after the file has
been loaded (see section Introduction - Common Commands, page 6.1).
Example: "*SAV 4"
'stores the current instrument setting in an intermediate memory with number
4,
MMEM:STOR:STAT 4, 'D:\user\test4.savrcl'
'stores the instrument setting stored with the *SAV command under memory
number 4 in the file 'Test4.savrcl' inthe USER directory of the internal
hard disk.
MMEM:LOAD:STAT 4, 'D:\user\test4d.savrcl'
'loads the file ' Test4.savrcl' inthe USER directory of the internal hard
disk.
*RCL 4
'activates the instrument setting of the file ' Test4.savrcl'.

*RST value

Resolution

Options

SCPI

Compliant
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MMEMory:MDIRectory <directory_name>

The command creates a new subdirectory in the specified directory. If no directory is specified, a
subdirectory is created in the default directory. This command can also be used to create a directory
tree.

The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM:MDIR 'carrier'
‘creates the subdirectory 'carrier' in the current directory.

“RST value Resolution Options SCPI

- Device-specific

MMEMory:MOVE <file_source>,<file_destination>

This command renames an existing file if no path is specified for <file_destination>. Otherwise the
file is moved to the specified path and stored under the original file name or, if specified, a new file
name.

It is also possible to specify the path using another parameter. The command is:
MMEMory:MOVE <file_source><msus_source>[,<file_destination>,<msus_destination>]

The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM:MOVE 'testl.savrcl', 'keepl.savrcl
'renames the file 'test1.savrcls' as 'keep1.savrcl'.
MMEM:MOVE 'testl.savrcl', '\afqg one\keepl.savrcl

'moves the file 'test1.savrcl' to the subdirectory 'afqg_one' and stores it there
under the name 'keep1.savrcl'.

*RST value Resolution Options SCPI

- - Compliant

MMEMory:MSIS <msus>

The command sets the drive (or network resource in the case of networks) using <msus> (MSIS =
Mass Storage ldentification String). This setting is effective for all MMEMory commands where the
drive is not explicitly specified in the parameter.
Example: MMEM:MSIS 'E:'

'selects the memory stick as the default drive.

*RST value Resolution Options SCPI
D:\ - Compliant
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MMEMory:RDIRectory <directory_name>

The command deletes the specified subdirectory in the specified directory. If no directory is
specified, the subdirectory with the specified name is deleted in the default directory.
The command triggers an event and therefore has no query form and no *RST value.

Example: MMEM:RDIR 'carrier'
'deletes the subdirectory 'carrier' in the current directory.

*RST value Resolution Options SCPI

- Device-specific

MMEMory:STORe:STATe 4,<file_name>
This command stores the current instrument setting in the specified file.

The instrument settings must first be stored in an internal memory with the same number using the
common command *SAV (see the section Infroduction - Common Commands , on page 6.1).

The command triggers an event and therefore has no query form and no *RST value.
Example: "*SAV 4"
'stores the current instrument setting in an intermediate memory with number

4. This setting can be called using command *RCL and the associated
number of the memory, e.g. *RCL 4.

MMEM: STOR:STAT 4, 'D:\USER\testl.savrcl'
'stores the current instrument setting with the *sav command under memory
number 4 in the file 'testl.savrcl' in the USER directory on the internal
hard disk.

*RST value Resolution Options SCPI

- - Compliant
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STATus:OPERation:ENABIe

The command sets the bits of the ENABIe part of the STATus:OPERation register. This setting
determines which events of the Status-Event part are forwarded to the sum bit in the status byte.
These events can be used for a service request.

This command triggers an event and therefore has no *RST value and no query form.

Example: STAT:OPER:ENAB 32767
'all events are forwarded to the sum bit of the status byte.

“RST value Resolution Options SCPI

- - Compliant

STATus:OPERation:NTRansition

The command sets the bits of the NTRansition part of the STATus:OPERation register. If a bit is set,
a transition from 1 to 0 in the condition part causes an entry to be made in the EVENt part of the
register. The disappearance of an event in the hardware is thus registered, e.g. the end of an
adjustment.

This command triggers an event and therefore has no *RST value and no query form.

Example: STAT:OPER:NTR 0
'a transition from 1 to 0 in the condition part of the Status:Operation register
does not cause an entry to be made in the EVENt part.

*RST value Resolution Options SCPI

- - Compliant

STATus:OPERation:PTRansition

The command sets the bits of the PTRansition part of the STATus:OPERation register. If a bit is set,
a transition from 0 to 1 in the condition part causes an entry to be made in the EVENTt part of the
register. A new event in the hardware is thus registered, e.g. the start of an adjustment.

This command triggers an event and therefore has no *RST value and no query form.

Example: STAT:OPER:PTR 32767
‘all transitions from 0 to 1 in the condition part of the Status:Operation register
cause an entry to be made in the EVEN part.

“RST value Resolution Options SCPI

- - Compliant
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STATus:OPERation:EVENt?

The command queries the content of the EVENT part of the STATus:OPERation register. This part
contains information on the actions performed in the instrument since the last readout. The content
of the EVEN part is deleted after being read out.

The command is a query command and therefore has no *RST value.

Example: STAT:OPER:EVEN?
'queries the STATus:OPERation:EVENt register.

“RST value Resolution Options SCPI

- - Compliant

STATus:PRESet

The command resets the status registers. All PTRansition parts are set to FFFFh (32767), i.e. all
transitions from 0 to 1 are detected. All NTRansition parts are set to 0, i.e. a transition from 1 to 0 in
a CONDition bit is not detected. The ENABIe parts of STATus:OPERation and
STATus:QUEStionable are set to 0, i.e. all events in these registers are not passed on.

The command triggers an event and therefore has no query form and no *RST value.

Example: STAT:PRES
'resets the status registers.

*RST value Resolution Options SCPI

- Compliant

STATus:QUEStionable:CONDition?

The command queries the content of the CONDition part of the STATus:QUEStionable register. This
part contains information on the action currently being performed in the instrument. The content is
not deleted after being read out since it indicates the current hardware status.

The command is a query command and therefore has no *RST value.

Example: STAT :OPER:COND?
'queries the Status:Questionable:Condition register.

*RST value Resolution Options SCPI

- Compliant
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STATus:QUEStionable:ENABIe

The command sets the bits of the ENABIe part of the STATus:QUEStionable register. This setting
determines which events of the Status-Event part are enabled for the sum bit in the status byte.
These events can be used for a service request.

This command triggers an event and therefore has no *RST value and no query form.

Example: STAT:OPER:ENAB 1
'problems when performing an adjustment cause an entry to be made in the
sum bit.

“RST value Resolution Options SCPI

- Compliant

STATus:QUEStionable:NTRansition

The command sets the bits of the NTRansition part of the STATus:QUEStionable register. If a bit is
set, a transition from 1 to 0 in the condition part causes an entry to be made in the EVENTt part of the
register.

This command triggers an event and therefore has no *RST value and no query form.

Example: STAT:OPER:NTR 0
'a transition from 1 to 0 in the condition part of the Status:Questionable
register does not cause an entry to be made in the EVENT part.

*RST value Resolution Options SCPI

- - Compliant

STATus:QUEStionable:PTRansition

The command sets the bits of the PTRansition part of the STATus:QUEStionable register. If a bit is
set, a transition from 0 to 1 in the condition part causes an entry to be made in the EVENTt part of the
register.

This command triggers an event and therefore has no *RST value and no query form.

Example: STAT:OPER:PTR 32767
‘all transitions from 0 to 1 in the condition part of the Status:Questionable
register cause an entry to be made in the EVEN part.

“RST value Resolution Options SCPI

- Compliant
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STATus:QUEStionable:EVENt?

The command queries the content of the EVENTt part of the STATus:QUEStionable register. This
part contains information on the actions performed in the instrument since the last readout. The
content of the EVENH part is deleted after being read out.

The command is a query command and therefore has no *RST value.

Example: STAT:OPER:EVEN?
'queries the Status:Questionable:Event register.

“RST value Resolution Options SCPI

- - Compliant

STATus:QUEue[:NEXT]?

The command queries the oldest entry in the error queue and then deletes it. Positive error numbers
denote device-specific errors, and negative error numbers denote error messages defined by SCPI
(see chapter 9 Error Messages). If the error queue is empty, 0 ("No error") is returned. The
command is identical to SYSTem:ERRor?.

The command is a query command and therefore has no *RST value.

Example: STAT:QUE?
'queries the oldest entry in the error queue.

Response: "0", no error
'no errors have occurred since the error queue was last read out.

“RST value Resolution Options SCPI

- - Compliant
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SYSTem:COMMunicate:GPIB[:SELF]:ADDRess 1 ... 30

The command sets the IEC/IEEE-bus address.

Example: SYST:COMM:GPIB:ADDR 14
'sets IEC/IEEE-bus address 14.

*RST value Resolution Options SCPI

28 - Compliant

SYSTem:COMMunicate:USB:RESource?
The command queries the visa resource string for remote control via the USB interface. .

The command is a query command and therefore has no *RST value.

Example: SYST:COMM:USB:RES?
'queries the VISA resource string for remote control via the USB interface.

Response:
USB::72::000000::INSTR

“RST value Resolution Options SCPI

- Device-specific

SYSTem:DATE <year>,<month>,<day>

The command sets the date for the instrument-internal calendar.

Example: SYST:DATE 2005,11,01
'sets November 1, 2005.

*RST value Resolution Options SCPI

- - Compliant

SYSTem:DISPlay:UPDate ON | OFF
The command switches the update of the display on/off. A switchover from remote control to manual
control always sets the status of the update of the display to ON.

Example: SYST:DISP:UPD OFF
'switches update of displayed parameter values off.

*RST value Resolution Options SCPI

ON - Device-specific
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SYSTem:ERRor:ALL?

The command queries all entries in the error queue and then deletes them. Positive error numbers
denote device-specific errors, and negative error numbers denote error messages defined by SCPI
(see chapter 9 Error Messages). If the error queue is empty, 0 ("No error") is returned.

The command is a query command and therefore has no *RST value.
Example: SYST:ERR:ALL?
‘queries all entries in the error queue.
Response: "0", no error
'no errors have occurred since the error queue was last read out.

*RST value Resolution Options SCPI

- - Compliant

SYSTem:ERRor:CODE:ALL?
The command queries all entries in the error queue and then deletes them. Only the error numbers
are returned and not the entire error text. Positive error numbers denote device-specific errors, and
negative error numbers denote error messages defined by SCPI (see chapter 9 Error Messages). If
the error queue is empty, 0 ("No error") is returned.

The command is a query command and therefore has no *RST value.

Example: SYST:ERR:CODE:ALL?
'queries all entries in the error queue and subsequently deletes them.
Response: "0"
'no errors have occurred since the error queue was last read out.

“RST value Resolution Options SCPI

- - Compliant

SYSTem:ERRor:CODE[:NEXT]?
The command queries the oldest entry in the error queue and then deletes it. Only the error
number is returned and not the entire error text. Positive error numbers denote device-specific
errors, and negative error numbers denote error messages defined by SCPI (see chapter 9 "Error
Messages"). If the error queue is empty, 0 is returned.

The command is a query command and therefore has no *RST value.

Example: SYST:ERR:CODE?
‘queries the oldest entry in the error queue.
Response: "0"
'no errors have occurred since the error queue was last read out.

*RST value

Resolution

Options

SCPI

Compliant
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SYSTem:ERRor:COUNt?

The command queries the number of entries in the error queue. If the error queue is empty, '0'" is
returned.
The command is a query command and therefore has no *RST value.
Example: SYST:ERR:CODE?
‘queries the oldest entry in the error queue.
Response: "1"
'one error has occurred since the error queue was last read out.

*RST value Resolution Options SCPI

- - Compliant

SYSTem:ERRor[:NEXT]?

The command queries the oldest entry in the error queue and then deletes it. Positive error numbers
denote device-specific errors, and negative error numbers denote error messages defined by SCPI
(see chapter 9 Error Messages). If the error queue is empty, 0 ("No error") is returned. The
command is identical to the command STATus : QUEue : NEXT?.

The command is a query command and therefore has no *RST value.
Example: SYST:ERR?
'queries the oldest entry in the error queue.
Response: "0", no error
'no errors have occurred since the error queue was last read out.

“RST value Resolution Options SCPI

- - Compliant

SYSTem:FPReset

The command triggers an instrument reset to the original state of delivery. This includes also the

parameters, that are unchanged when executing a regular Preset with the *RST command, e.g.
IEC/IEEE bus address.

However, password settings and all settings protected by these password are not changed, e.g.
disabled USB connections, LAN settings and reference oscillator setting.

The command triggers an event and therefore has no *RST value and no query form.

Example: SYST:FPR
‘all instrument settings (also those that are not currently active) are reset to the
factory values.

"RST value Resolution Options SCPI

- - Device-specific
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SYSTem:PRESet
The command triggers an instrument reset. It has the same effect as the the *RST command.

The command triggers an event and therefore has no *RST value and no query form.

Example: SYST:PRES
'all instrument settings (also those that are not currently active) are reset to
their default values.

*RST value Resolution Options SCPI

- - Compliant

SYSTem:PROTect<n>[:STATe] ON | OFF, password

The command activates and deactivates the specified protection level. There are several protection
levels which disable specific service functions (authorized personnel of R&S Service Departments
only). These levels are identified by the suffix under PROTect.

The respective functions are disabled when the protection level is activated. No password is
required for activation. A password must be entered to deactivate the protection level. The password
for the first level is 123456. This protection level can be used to lock-out internal adjustments.
Example: SYST:PROT1 ON
'activates protection level 1. Internal adjustments are only possible after
deactivating the lock-out.

SYST:PROT1 OFF, 123456
'deactivates protection level 1. Internal adjustments are enabled again.

*RST value Resolution Options SCPI

- - Compliant

SYSTem:SERRor?

This command returns a list of all errors existing at the time when the query is started . This list
corresponds to the display on the info page under manual control.

The command is a query command and therefore has no *RST value.

Example: SYST:SERR?
‘queries all errors existing in the error queue.
Response:
"-221, 'Settings conflict', 153, 'Input voltage out of
range'"

'the two returned errors have occurred since the error queue was last queried.

*RST value Resolution Options SCPI

- - Device-specific
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SYSTem:STARtup:COMPlete?

This command queries the booting process. If start-up is completed the instrument is ready for
operation.
The command is a query command and therefore has no *RST value.

Example: SYSTem:STARtup:COMPlete?
'queries the state of the start-up process.

*RST value

Resolution

Options

SCPI

Compliant

SYSTem:TIME 0...23,0...59,0...59

The command sets the time for the instrument-internal clock.

Example: SYST:TIME 12,0,0
'sets the time to precisely 12 pm.

*RST value Resolution Options SCPI

- Compliant

SYSTem:VERSion?
The command queries the SCPI version with which the instrument complies.

The command is a query command and therefore has no *RST value.
Example: SYST:VERS?
'‘queries the SCPI version.
Response: 1996
'the instrument complies with the version from 1996.

“RST value Resolution Options SCPI

- - Compliant
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Bus Lines

1. Data bus with 8 lines D0 to D7
The transmission is bit-parallel and byte-serial in the ASCII/ISO code. DO is the least significant bit, D7
the most significant bit.

2. Control bus with 5 lines

IFC active LOW resets the interfaces of the instruments connected to the
(Interface Clear) default setting.
ATN active LOW signals the transmission of interface messages.
(Attention) inactive HIGH signals the transmission of device messages.
SRQ active LOW enables the connected device to send a service request to
(Service Request) the controller.
REN active LOW permits switchover to remote control.
(Remote Enable)
EOI has two functions in connection with ATN:
(End or Identify) ATN = HIGH
active LOW marks the end of data transmission.
ATN = LOW

active LOW triggers a parallel poll.

3. Handshake bus with three lines

DAV active LOW signals a valid data byte on the data bus.

(Data Valid)

NRFD active LOW signals that one of the connected devices is not ready for
(Not Ready For Data) data transfer.

NDAC active LOW signals that the instrument connected is accepting the
(Not Data Accepted) data on the data bus.
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IEC/IEEE-Bus Interface Functions

Instruments which can be remote controlled via the IEC/IEEE bus can be equipped with different
interface functions. The following table lists the interface functions appropriate for the instrument.

Control character Interface function

SHA1 Handshake source function (source handshake), full capability
AH1 Handshake sink function (acceptor handshake), full capability
L4 Listener function, full capability, unaddress if MTA.

T6 Talker function, full capability, ability to respond to serial poll, unaddress if MLA
SR1 Service request function (Service Request), full capability

PP1 Parallel poll function, full capability

RLA1 Remote/Local switch over function, full capability

DC1 Reset function (Device Clear), full capability

DT1 Trigger function (Device Trigger), full capability

Cco No controller function

Table 8-1 IEC/IEEE Bus Interface functions
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IEC/IEEE Bus Messages

Interface messages are transferred on the data lines of the IEC/IEEE bus when the "ATN" control line is

active (LOW). They are used for communication between controller and instruments and can only be
sent by the controller which currently has control of the IEC/IEEE bus.

Universal Commands

The universal commands are encoded 10 - 1F hex. They affect all instruments connected to the bus

without addressing.

Command

Visual Basic command

Effect on the instrument

DCL
(Device Clear)

IBCMD (controller%, CHR$(20))

Aborts the processing of the commands just received
and sets the command processing software to a
defined initial state. Does not change the instrument
settings..

IFC
(Interface Clear)

IBSIC (controller%)

Resets the interfaces to the default setting.

LLO
(Local Lockout)

IBCMD (controller%, CHR$(17))

Locks switchover from remote control to manual
control by means of the front panel keys

SPE
(Serial Poll Enable)

IBCMD (controller%, CHR$(24))

Ready for serial poll.

SPD
(Serial Poll Disable)

IBCMD (controller%, CHR$(25))

End of serial poll.

PPU
(Parallel Poll Unconfigure)

IBCMD (controller%, CHR$(21))

End of the parallel-poll state.

Table 8-2

Addressed Commands

Universal Commands

The addressed commands are encoded 00 - OF hex. They are only effective for instruments addressed

as listeners.
Command VISUAL BASIC Command Effect on the instrument
SDC IBCLR (device%) Aborts the processing of the commands just received

(Selected Device Clear)

and sets the command processing software to a
defined initial state. Does not change the instrument
setting.

GET
(Group Execute Trigger)

IBTRG (device%)

Triggers a previously active device function (e.g. a
sweep). The effect of the command is the same as
with that of a pulse at the external trigger signal input.

GTL
(Go to Local)

IBLOC (device%)

Transition to the "Local" state (manual control).

PPC
(Parallel Poll Configure)

IBPPC (device%, data%)

Configures instrument for parallel poll. Additionally,
the Visual Basic command executes PPE/PPD.

Table 8-3
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A VXI-11 link between a controller and an instrument uses three channels: a core, abort and interrupt
channel. Instrument control is mainly performed on the core channel (program, response and low-level
control messages). The abort channel is used for immediate abort of the core channel; the interrupt
channel transmits spontaneous service requests of the instrument. Link setup itself is very complex. For
more details refer to the VXI-11 specification ("TCP/IP Instrument Protocol Specification VXI-11,
Revision 1.0 VMEbus Extensions for Instrumentation, VXIbus", and "TCP/IP-IEEE 488.2 Instrument
Interface Specification VXI-11.3, Draft 0.3 VMEbus Extensions for Instrumentation, VXIbus").

Core channel
(program, response,
control messages )

Instrument «——¢----ooo-oooooooooooooooooens Controller
Abort channel

(abort)

Interrupt channel
(Service request)

Fig. 8-3 VXI-11 channels between instrument and controller

The number of controllers that can address an instrument is practically unlimited in the network. In the
instrument, the individual controllers are clearly distinguished. This distinction continues up to the
application level in the controller, i.e. two applications on a PC are identified by the instrument as two
different controllers.

Controller
Instrument > Controller
Controller

Fig. 8-4 Remote control via LAN from several controllers

The controllers can lock and unlock the instrument for exclusive access. This regulates access to the
instrument of several controllers.
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In the '"Measurement & Automation Control' program, this setting is made on the Template tab.

¥ TCPIPD::127.0.0.1::inst0::INS TR [Session 0x001B36ED)

Template | Basic 140 Intstfacs 110

viEnahIeEvent[ viDisabIeEventl viDiscardEvents[ vWaitDnEventl
viGeL&ttributeI viSeL-'—\ttributeI wilack | viLInIu:u:kI viEventHandIerI

ey posiond Aoy Actual Access Key

Timeout
i 1]
Lock Tupe

& Excluzive

£ Shared

Fieturn ' alue

<0

]
a8 Acquire a lock on the resource. i Execute
o [T

VXI-11 Interface Messages

On the Ethernet link, the interface messages are called low-level control messages. These messages
can be used to emulate interface messages of the IEC/IEEE bus.

Command Effect on the instrument

&ABO (Abort) Aborts the processing of the commands just received.

&DCL (Device Clear) Aborts the processing of the commands just received and sets the command
processing software to a defined initial state. Does not change the instrument
setting.

&GTL (Go to Local) Transition to the "Local" state (manual control)

&GTR (Go to Remote) Transition to the "Remote" state (remote control)

&GET (Group Execute Trigger) Triggers a previously active device function (e.g. a sweep). The effect of the
command is the same as with that of a pulse at the external trigger signal
input.

&LLO (Local Lockout) Disables switchover from remote control to manual control by means of the
front panel keys

&POL (Serial Poll) Starts a serial poll

&NREN (Not Remote Enable) Enables switchover from remote control to manual control by means of the
front panel keys

Table 8-4 VXI-11 Interface Messages
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Mapping of | and Q to Muxed Data Stream

Data Bit Content Line
47 Q-Data Bit 15 (MSB)
46 Q-Data Bit 14
45 Q-Data Bit 13 =
44 Q-Data Bit 12 3
43 Q-Data Bit 11
42 Q-Data Bit 10
41 Q-Data Bit 9
40 Q-Data Bit 8
39 Q-Data Bit 7 o
38 Q-Data Bit 6 3
37 Q-Data Bit 5
36 Q-Data Bit 4
35 Q-Data Bit 3
34 Q-Data Bit 2
33 Q-Data Bit 1 2
32 Q-Data Bit 0 3
31 reserved
30 reserved
29 reserved
28 reserved
27 reserved :
26 Marker 2 3
25 Marker 3
24 Marker 4
23 l-Data Bit 15 (MSB)
22 I-Data Bit 14
21 |-Data Bit 13 NG
20 I-Data Bit 12 3
19 |-Data Bit 11
18 I-Data Bit 10
17 I-Data Bit 9
16 I-Data Bit 8
15 I-Data Bit 7 o
14 I-Data Bit 6 3
13 I-Data Bit 5
12 |I-Data Bit 4
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Mapping of | and Q to Muxed Data Stream

Data Bit Content Line

11 I-Data Bit 3

10 I-Data Bit 2

I-Data Bit 1

I-Data Bit 0
reserved
reserved

©

OUT 1

reserved

reserved

reserved

Marker 1

ENABLE
VALID

OouTo

O N|W|d[OTO [N |0

As the bits are being collected serially, consecutive groups of six are transmitted on line 1, line 2, line 3
etc.

To get rid of DC components, a DC balance bit is added after the 6th bit, so that seven bits are
transmitted per sample.

The associated clock line transmits 100 MHz (100 Mbits/s) whereby the positive clock slope denotes a
new multiplex word.

National Semiconductor's 48-Bit Channel Link Deserializer DS90CR484 can receive this data stream,
see http.//www.national.com/pf/DS/DS90CR484.htmI.

Apart from the multiplexed data stream the instrument transmits the following data:

SYNC_IN: The desired memory clock rate may be set here.

12CD, 12CC: The interface transmits supplemented signal data, e.g. signal name, word width
(length), clock rate, usage of IF, etc. See TVR290 for details.

Digital Resolution
The user may set digital resolution to 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, or 16 bits.

Marker

The marker is inserted at the mentioned position into the output stream.

Clock Generation

The output signal at Port 1 will be generated at a base clock rate or 100 MHz. Since the data stream is
multiplexed 7 to 1, this corresponds to a data rate of 700 Mbit/s.

The memory clock may run at a rate selected by the user, the rate must not exceed 100 MHz, of
course.

Filters

In mode a) all features of the instrument can be used, e.g. time and frequency shifts Af /At or the
correction filters in the impairments and equalizer block.
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Transmission Specs

data
clock
skew
rise time

Digital Resolution

LVDS, > +/- 200mV at 100Q
LVDS, > +/- 200mV at 100Q
200 ps
400 ps

The user can adjust digital resolution to 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, or 16 bits.

Marker

Independent of the selected digital resolution the user can make the instrument replace several lines of
the output stream by marker signals (see chapter 4, section "Marker Dialog").

Clock Generation

The output signal at port 2 can be generated using either internal or external clock. However, the user

should observe the following aspects:

4. Instrument's output clock and signal ("Forward Clock") are in phase. Signal and clock propagation
delay are equal. The input registers of the receiver circuitry should be configured accordingly.

5. The instrument generates its internal clock by a phase locked loop within digital circuitry. This clock
signal is therefore not appropriate for driving a sophisticated DAC. The same problem arises from
external clocks which are output again at the CLOCK OUT connector. Jitter and noise level of a re-
output clock are worse compared with a dedicated clock of the DAC.

6. An dedicated clock generated by a synthesizer is therefore recommended for the DAC. The data of
the instrument along with its clock signal should be taken over and then be both re synchronized to
the clock signal of the synchronizer and then forwarded to the DAC.

Filter

In parallel mode, the data is not resampled. Time and frequency shifts as well as equalizer features are

not accessible.
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Contents - Chapter 9 - "Error Messages"

9 Error MeSSages .....ccceeeeuuiiiiiiiiinrneeesss s s s s 9.1
Introduction - Status Information and Messages...........cccceeeeeiiiiiiiiiiineeeeee 9.1
EFrOr MESSAQES ....eeieieeiiiiiieee ettt e e e ettt e e e e e et e e e e e e 9.1
Alphabetical List of SCPI-Error MeSSages .......ccueeeiiiiiiiieiieaeeiiiieieeee e 9.2

Block data not allowed (-168)...........uueiiieiiiiiiieiee e 9.2
Character data not allowed (-148)..........coeiieiiiiiiiiiie e 9.2
Character data too 10Ng (-144) ....oooeieeeeee e 9.2
Command Error (=100) .....ccoiueiiiiiiiiee e 9.2
Command protected (-203) ......ccoiiuiiiiiiiiie e 9.3
Data out of range (-222) ........oooiiiiiii i 9.3
Data type error (=104) .....cco i e 9.3
Device-specCific error (-300) ........cueeiiiiiiiee e 9.3
Exponent t00 1arge (-123)....ccueiiiiiiiiiee e 9.3
Expression data not allowed (-178)......c.cooiiiiiiiiiiee e 9.3
External reference out of range or disconnected (50)........cc..cceouneee 9.4
GET not allowed (-105) ... 9.4
Hardware error (-240).........ooii i 9.4
Hardware misSing (-241) ....eoeieii i 9.4
Header suffix out of range (-114) .....ooceiiiiiii e 9.4
lllegal parameter value (-224) ..........occoeiiiiiiiieiiiiee e 9.4
Invalid block data (=161) ...ccuveeieiiiiiee e 9.5
Invalid Character (-101).....c.ueiiiiiiie e 9.5
Invalid separator (-103) ....ocveiiiiiiiie e 9.5
INvalid SUFFIX (=1371) eeeeieee e 9.5
Lists not same length (-226).........ccuueiiiiiiii e 9.5
Missing parameter (-109) ......ooooiiiiiiii e 9.6
[N To X =Ty (o] (0] PR 9.6
Numeric data not allowed (-128) ........cooiiiiiiii e 9.6
Out Of MEMOTY (-225) ..o 9.6
Parameter not allowed (-108)........ccooiiiiiiiiiiieee e 9.6
Program mnemonic t00 1oNg (-112) ......ooiiiiiiiiiiieeee e 9.7
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Queue overflow (=350).......coiiiiiiiiiiie e 9.7
Query interrupted (-410) ..o 9.7
Query unterminated (-420) ........cooiiiiiiiie e 9.7
Query deadlocked (-430)......cccuiiiieiiieerie e 9.7
Self test failed ... (-=330) ..ooeiiieie e 9.8
Settings conflict ... (-221) ..o 9.8
String data not allowed (-158) ......cooiiiiiiii e 9.8
Suffix not allowed (-138).....coee e 9.8
SUFfIX 100 10NG (-134) e 9.8
SYNtaX €rror (=102) ...eeiiiieiee e e 9.9
SyStEM €rrOr (=310) ..eeeiiiiiiei e 9.9
Too many digitS (-=124) ...oueeeeiieee e 9.9
Too Much data (-223) .....cc.eeeieiie e 9.9
Undefined header (-113) ....ueiiiiiiie e 9.9
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10 Annex

Alphabetical List of Commands

B

BERTIRESUIE? ...ttt e et e e et e e et e e et e e e e asea e e et e e e annes 6.79
BERT:SEQUENCE. ..ottt et e e e et e et e e st s e a e s e e et aeanseennseeannnennneneneen 6.81
BERT:SETUP:CLOCK[:POLAIIEY] ...ttt 6.81
BERT:SETUP:DATALPOLAIEY] ..ottt e e 6.82
BERT:SETUP:DENGDIE.........cccoeeeeeeeeee ettt e et e e 6.82
BERT:SETUPIIGNOIE ...ttt et e e et e e e e e e et e e e et e e e e 6.83
BERT:SETUDPIMCOUNL.......eeiee ettt ettt ettt ettt s et e et e et e s e eaee s 6.83
BERT:SETUDIMERROL ...ttt ettt ettt ettt e et e nas e et e naneaeaea s 6.84
BER T :SETUDPRESTAN: STATE ..ottt ettt ettt ettt e et e s e eaee s 6.84
BERT:SETUDITYPE ...ttt ettt ettt ettt ettt ettt e et e et e e naneaeaea s 6.85
BERT:STARL. ...ttt ettt ettt e ettt ettt ettt e e b s e as e e et e e te e e naneaetea s 6.85
=] N I - BTSSR 6.85
BERT:STOP ...ttt ettt e et e e et e e et e e ettt e e ettt e e e et ee e e et e e e ennes 6.86
F2 ] I U Y 6.86
Cc

CALIBration:ALLL:MEASUIE]? ...ttt e a s a e enanea s 6.88
CALibration AOUTPUISCHZ:AMPLIEUAE?.........coooeeeeeeeeee ettt 6.88
CALibration AOUTPUISCHSDELGY? .......oooueeieeeeee ettt a e enea e nanea s 6.89
D

DIAGNOSHC[:MEASUIEJ:IPOINE? ...ttt 6.92
DIAGRNOSEIC:AOUTPULPOINE?. ...ttt ettt ettt e a e s 6.90
DIAGnostic:AOUTpuUt:POINE:CATAIOG? ... 6.90
1B Y g lo i o =1 €AY (o X SRR 6.90
DIAGRNOSHCIFCONLION ...ttt e e e e e e e e e e neeeas 6.91
DIAGRNOSEICIINFO:OTIME? ...ttt ettt ettt ettt et e st e et e naneaeaee s 6.91
DIAGNOSEICINFO:POCOUNIEI? ...ttt ettt a e e e et e e e e e e e snneeeas 6.91
DIAGRNOSEIC:POINECATAIOG?. ...ttt e et e e e e 6.92
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M

MMEMOEY:CATEAIOG? ...ttt e e ettt e e e e e e e st e e e e e e e e nsnneeeas 6.95
MMEMOry:CATAIOG:LENGIN? ...ttt ettt e et neenneas 6.96
MMEMOEY:CDIRECIOIY ...ttt e ettt e e e e e s e e e e e e e e nsnneeeas 6.96
L LY ] o Y OO ] R 6.96
LY Y oYV B R 6.97
MMEMOIY:DCATAIOG?........ooe oottt et e et e e e e e et e e et e e e e 6.97
MMEMOIY:DCATAIOG:LENGEN? ...ttt sta e ta et ettt e st e sateanaasasaenaensaensannnes 6.99
MMEMOIY:DELBLE ...ttt ettt e ettt e 6.99
MMEMOIY:LOAD:STATE ..ottt ettt et ettt et e et s enta e st esteetaestaessessssnnnsaessaensaessannnes 6.99
MMEMOIFY:MDIRECIOIY .....cooeeeeeeeee ettt ettt e e e e e e e e e e e s e eas 6.100
L LY = oY VA ¥ L@ L R 6.100
MMEMOIY:MSIS ...ttt ettt ettt ettt e s et e et et e e it e anesannnenneenneens 6.100
MMEMOFY:RDIRECIOIY ...ttt e e e e e e e e e e e e s e eas 6.102
MMEMOIY:STOREISTATE ..ttt ettt ettt ettt sae e st e et e et e s e s e anesanneenneennens 6.102
S

[SOURCEJCLOCK. ...ttt ettt ettt et et et e st et e et e et enseeseeaaeesneesaneenns 6.50
[SOURCE:JCLOCK:INPULFREQUENCY ..ottt ettt esitesiaassaasa et estaassaaassaassaansaassaensaessnsnasenans 6.50
[SOURCE:JCLOCK:INPUL:SLOPE........c.eeeeeeseesie ettt st s ettt et e staestaasasaassaasaesaesnaesnasnnnenans 6.50
[SOURCEJCLOCK:SOURCE ...ttt ettt e st e e e sttt e e e a e aeesaneeeeaaes 6.51
[SOURCEJCRESIHACION ...ttt e e et e e e e 6.7
[SOURCce:JEQUANZEI:IQ:CATAIOG? ...ttt ettt e e e e e e e e s a e e ssaseaaeaaes 6.60
[SOURce:]EQUalizer:IQ:CATAIOG:LENGEN? .........ooeeeeeeeeeeee ettt e e e erea e 6.59
[SOURCEJEQUANZEIITQIDELELE ...ttt ettt e sttt e e e st e e e ntaeaaeasnseeaeaaes 6.60
[SOURce:JEQUalIizer:IQ:I:FREQUEINCY .........coeeeeeeeeeeee et eeeee et stta e e stta e e ataa e e stseaaesnseeaeaaes 6.60
[SOURCce:JEQUANZEIIQ:I:GAIN ...ttt eaee s 6.60
[SOURCEJEQUANZEITQ:IIPHASE ...ttt ettt e ettt e e st e e e staea e e siseeaeaaes 6.61
[SOURCE:JEQUANZEITQ:IIPOINES?..c.....oeeeeeee ettt e st e e et e e e staeaeesnneeaeaaes 6.61
[SOURCEJEQUANZEIIQ:I:SELECL..........oeeeeeee ettt ettt e e et e e e s taeaaesiseeaeanes 6.61
[SOURce: JEQUaliZer:1Q:Q:FREQUENCY .............oeeeeeeeeeeeeeeee ettt 6.63
[SOURCce:JEQUANZEIIIQ:Q:GAIN. ..ot ettt ettt et eeaaassa et esaesnaesnaennnenans 6.63
[SOURCce:JEQUANZEIIQ:Q:iPHASE. ...ttt s e ettt et taeeaaesteetaetaesnaesnesannenans 6.63
[SOURCce:JEQUANZEI:IQ:Q:POINES?.....o.c.eeeeeeeee et ettt se ettt e stassasaanseessaetaenneesnassnnenans 6.63
[SOURCce: JEQUANIZEI:IQ:QiSELECL..........cc.eeeeeeeeeeeeeeee ettt 6.64
[SOURCEJEQUANZEIITQ:STATE ..ottt ettt e ettt e e e sttt a e e satseeaesstseaaeasnseeaeanes 6.64
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[SOURCce:JEQUalizer:-MODUIGEOr: CATAIOG? ......oooe et 6.66
[SOURce:JEQUalizer:MODulator:CATalOG:LENGLER? ........oooe oo 6.64
[SOURCce:JEQUalizer:-MODUIGEOrDELELE ...........ccocooieeeeeeeeeee et 6.66
[SOURce:JEQUalizer:MODUIALOr:FEMOCE...............coooueeeeieeeeeeee e 6.66
[SOURce:JEQUalizer:MODUIatOr:FREQUENCY .........ccueeeeeiiieee et sanee e 6.66
[SOURce:JEQUaliZer:MODUIALOr: GAIN............ocueeeeeeeee ettt saee e 6.67
[SOURCce:JEQUaliZer:MODUIALOIrPHASE..............eeeeeeee ettt see e 6.67
[SOURce: JEQUalizer:MODUIAEOr:POINES? ............ooe ettt sanee e 6.67
[SOURce:JEQUalizer:MODUIator:RFFREQUENCY ..........cocoiueeeeeiee et 6.67
[SOURCce:JEQUalizer:-MODUIGEOIr:SELECE ............coooo oot 6.68
[SOURCce:JEQUaliZer:-MODUIGEOIr:STATE ...t 6.68
[SOURCEJEQUANZEISTATE ... ettt e e e e e e e e e s e 6.68
[SOURGCEJFOFFSEL ...ttt et e ettt e e e ettt a e e sttt e e e sttt e e e astseaaeastseaeeastneaseasssenaeanes 6.55
[SOURCE:JIMPAIrMENT:DELAY:] ..........cooiaeeeeeee ettt 6.55
[SOURCE:JIMPAIrMent:DELAY:Q ...........ooeeeeeeeeeeeeee et eetee ettt tsea e ettt e e st a e e st aaaesaseaaessasenaeaaes 6.55
[SOURCEJIMPAIrMENT:GAIN:L ..ottt e et e e e saneeeenaes 6.56
[SOURCE:JIMPAIrMENt:GAIN:Q ...........eeeeeeeeeee et ettt et e e e e e e s a e e st aaesaseeaeaaes 6.56
[SOURCEJIMPAIrMENT:OFFSEL:] ...ttt et ee e saneeeeaaes 6.56
[SOURce:JIMPairment:OF FSEL:Q..........cocooueeee e eeeeee ettt ettt s ettt e e s a e e s e e e ssaseaaeaaes 6.58
[SOURCE:JIMPAIrMENT:PHASE ...ttt e e sanee e 6.58
[SOURCE:JIMPAINTNENESTATE ..ottt stssssssssssssssssssnsssnsnsnsnnnsnnnnns 6.58
[SOURCE:JINPUt:BERT:IMPEUANCE. .........cooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeeeeeetetettteeaeeteeetaaeesssssasassssnsssssnsnnnnnens 6.86
[SOURCE:JINPU:BERT: THRESNOIU. ...ttt ettt aea e e staea e e niseeaeaaes 6.87
[SOURCE:JINPUt:CONTIOI:IMPEAANCE ........ccoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeeeteteeeeeeeeteteasaeaaassssssnsssssnsnnnnnens 6.31
[SOURCE:JINPUt:CONTIOLTHRESROIA .........oeeeeeee ettt sea e stea e sseea e 6.32
[SOURCce:JINPUt: TRIGGEIrSEGMENE:SLOPE ........ooeeeeeee e ettt ete e e stea e e siseea e 6.32
[SOURCE:JINPUL:TRIGGEISLOPE..........ooeeeee ettt e et e e saneeeeaaes 6.32
[SOURCce: JOUTPUL:ANALOGSCHS: AMODAE...........ooeeeeeee ettt ettt e st a s sreaa e 6.71
[SOURce:JOUTPut:ANALog<CH=>:BALanced:AMPLItUAE ...............cccueeeeriieeeiee e 6.71
[SOURce:JOUTPuUt:ANALOG<CH=>:BALANCEA:BIAS. ... 6.71
[SOURce:JOUTPut:ANALOG<CH=>:BALaNCEA:BIAS:STATE .......ooeeeeeeeeeee et 6.71
[SOURce:JOUTPut:ANALOG<CH=>:BALANCEA:OFFSELI .......cccocoeeeeeeeieeeeieee e 6.72
[SOURce:JOUTPut:ANALog<CH>:BALanced:OF FSet:Q ........c.cueeiinoiiieiiiiee e 6.72
[SOURCE:JOUTPULANALOGKCHSITYPE ..ottt ettt e e e sttt e e e ataa e e staeaaesineaaeaaes 6.73
[SOURce:JOUTPut:ANALog<CH=>:UNBalanced:AMPLItUQE ...............ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeveevananns 6.73
[SOURce:JOUTPut:ANALog<CH=>:UNBalanCced:OF FSEL:] ...........c.cocvueeeseieeaesiiieeesieee s 6.73
[SOURce:JOUTPut:ANALog<CH=>:UNBalanced:OFFSet:Q..........ccooomeeiiriiiiiisiiiee e 6.73
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[SOURCEJOUTPULAOUTPUL ...ttt ettt ettt et e ine s s e s 6.74
[SOURCce:JOUTPUt:DIGItal<CHZ:AMPLIEUGE ..........oooeeeeeeeee ettt 6.75
[SOURCce:JOUTPuUt:DIGital<CH>:CLOCK:SLOPE ........ooeeeeeeeeeeee ettt 6.75
[SOURCce: JOUTPUL:DIGIHAISCHZ:OFFSEL:] ...ttt 6.75
[SOURCce:JOUTPuUt:DIGital<CH>:OFFSEL:Q ...ttt see e 6.75
[SOURce:JOUTPuUt:DIGital<CH>:PASSIGNMENT:I0 .........ccccueeeeeiiiieeeeeee e 6.77
[SOURCce:JOUTPuUt:DIGital<CH>:PASSIGNMENT:IT .......ooeeeieeeeeeee e 6.77
[SOURce:JOUTPut:DIGital<CH>:PASSIgnment:QO............c..coueuoumeeeisiiee et esee e 6.77
[SOURce:JOUTPut:DIGital<CH=>:PASSIGNmMent:Q7.........occueeee et 6.77
[SOURCE: JOUTPULDIGIAISCHZ:PORT ...ttt 6.78
[SOURCce:JOUTPUt:DIGItal<CH>:RESOIULION...........ccccueiisieeeee ettt 6.78
[SOURCEJOUTPULSTATE ...ttt ettt ettt a s e s 6.78
[SOURCEJPRESE ...ttt ettt ettt e ettt sas e e st s e s e eaea s 6.7
[SOURCEJROSCHIAIOIDELRGY......cc..eeeeeeese ettt ettt a e 6.51
[SOURce:JROSCillator:EXTernal: SBANAWIALA .............coooioueeieiiee e 6.53
[SOURCEJROSCINAIOr:SOURCE ...ttt e et e st e e saneeeeaaes 6.53
[SOURCE:JROSCIllAtor:SYNC:MODE ...........ooo ettt saee e 6.54
SOURCEISTATE ..ottt ettt ettt ettt e e et e ettt e ettt e e ettt e e st eneannnnenean 6.7
[SOURCE:JTRIGGEIr[:EXTEINAIIIDELAY..........coeeeieeeeee ettt eesanee e 6.40
[SOURCce:JTRIGGEr[:EXTErNal:INHIDIL.............cccueeeeeeee e 6.40
[SOURCE:TRIGQEIEXECULE ..ottt esteesseasesssssasassssnsssssnnnnnnnnns 6.32
[SOURCETRIGGEIIMODE ..ottt ettt a e nanes 6.34
[SOURCce:JTRIGGer:QUTPULS[1]...43DELAY ......ccooeieeeeeeeee ettt 6.43
[SOURce:JTRIGger:QUTPuUt<[1]...4>:DELay:MAXIMUM?.........cccoumiieraiiieseeesie e 6.45
[SOURce:JTRIGger:QUTPUt<[1]...4>:DELay:MINIMIUM? ..........cccouaiiiiaiiieeee e 6.45
[SOURCE:JTRIGGEr QUTPULS[T]...dZLIST ..ottt 6.45
[SOURCce:JTRIGGer:QUTPULK[T]...4>:MODE ...ttt 6.46
[SOURCce:JTRIGGer:QUTPULS[T]...43 ONTIME......cccoi et 6.47
[SOURCce:JTRIGGEr:QUTPULK[T]...4B:PATTOIM .....coooeeeee ettt 6.48
[SOURce:JTRIGger:QUTPUt<[1]...4>:PULSE:DIVIET ...........cccoooeeeeeiieeesieeeeee e 6.48
[SOURCce:JTRIGger:OUTPuUt<[1]...4>:PULSE@:FREQUENCY? ........ooeeeseeeesiiee e 6.48
[SOURCce:JTRIGGer:QUTPULDELGY:FIXEU ........ccceeeeeeeeeee ettt 6.43
[SOURCEJTRIGGEIRCOUNL........ooeeeeee ettt ettt ettt e s e eneeens 6.35,6.38
[SOURCEJTRIGGEIRENGDIE ...ttt ettt 6.35
[SOURCEJTRIGGEIRMODE?........c..eoeeeeeee ettt a e 6.35
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[SOURCe:JTRIGQEr:SEGMENEIDELQAY ...........oeeeeeeeeeeeeeeee ettt 6.37
[SOURCEe:]TRIGQEr:SEGMENTEEXECULE c.....ooeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeeeettteeeeeeeeteteeeaeaaaeaesssnesesansnnnnnnns 6.37
[SOURCce:JTRIGGEr:SEGMENEINHIDIL ..ottt 6.37
[SOURCe:JTRIGGEr:SEGMENEMODE ...........ooooeeeeeee ettt 6.38
[SOURCe:JTRIGGEr:SEGMENt:SOURCE........coeoieeee et sanee e 6.39
[SOURCEJTRIGGEI:SOURCE ...ttt ettt e e sttt e e e st aeesaneeeenaes 6.39
[SOURCEJTSIGNAI:CLOCK ..ottt e et e et e e et e e e e e e e aenes 6.9
[SOURCE:JTSIGNAI:PATTEINCREGLE ...ttt e 6.9
[SOURce:JTSIGnal:PATTern:CREAIEINAMEU .............ooom et 6.9
[SOURCE:TSIGNAIIPATTEIN L ...ttt ettt ettt e s a e eneeas 6.9
[SOURCE:JTSIGNAI:PATTEINIQ ..ottt ettt s et et e et a e 6.10
[SOURCce:JTSIGNAI:RECT:AMPLIEUAE...........ooeeeeeeee ettt 6.13
[SOURCE:JTSIGNAIIRECT:CREQLE.......c..eeeeeeeeeee ettt eee s 6.13
[SOURCce:]TSIGNal:RECT:CREQEINAME(..........cooeeeeeeeeeeeeee et 6.15
[SOURCE:JTSIGNAI:RECT:OFFSEL........ooeeeee ettt ettt ta st e et e eeneaesnnee e 6.15
[SOURCE:JTSIGNAI:SINE:CREGLE ........eeeeeeeeeee ettt e et ea e sineeeenae 6.15
[SOURCce:JTSIGNal:SINE:CREGIEINAMEU .........coeeeeeeeeeee ettt eea e 6.17
[SOURCe:JTSIGNAI:SINE:FREQUENCY ...t ettt as e e asea e e aseaaessaseeaeaaes 6.17
[SOURCE:JTSIGNAI:SINEPHASE ...ttt ettt e et eetta e e eneaesnnee e 6.17
[SOURCEJTSIGNAI:SINE:SAMPIES ........oooneeeeseeeee et a e se e e staesseeeneeen 6.15,6.17
[SOURCce:]TSIGNal: TSINE[T|2]:AMPLIEUE ..........coceieeeeeeeeeeee ettt 6.10
[SOURCce:]JTSIGnal: TSINE[1|2]:FREQUENCY ......coeeaeeieeeeeeee et 6.12
[SOURCce:]TSIGNAl: TSINE[T|2]:PERIOUS ..ottt 6.13
[SOURCE:JTSIGNAI:TSINE[T|2]:PHASE ...ttt 6.13
[SOURCE:JTSIGNAI:TSINEICREGLE ...ttt 6.10
[SOURCce:]TSIGNal:TSINe:CREQIEINAME ..........ccoeeeeeeeeeeeee ettt 6.10
[SOURCE:JTSIGNALTSINE:OFFSEL ...ttt e e saneeeeaaes 6.12
[SOURCE:JTSIGNAI:TSINE TLENGER........cooeeeeeeeeeeee ettt a e e e 6.12
[SOURCE:JWAVEIOIM:CATAIOG? ...ttt e et e e st e e e st a e e saneeeenaes 6.19
[SOURce: JWAVeform:CATAIOG:LENGINT? ......cco.eeeeeeeee ettt 6.19
[SOURCEJWAVEIOITNIDATA ...ttt ettt e e e sttt e e e st e e esaneeeeaaes 6.19
[SOURCE: JWAVEIOIMIDELETE ...ttt eseetaeeteseasssssassssssnsssssnnnnnnnens 6.20
[SOURCE: JWAVEIOIMNIPOINLES ..ottt ssssssasessssnsssssnsnnnnnens 6.20
SOURCE:WAVEFOIMPURGE.. ...ttt ettt 6.21
[SOURCEJWAVEIOIMISELECT ...ttt esssssasessssnsssssnsnnnnnnns 6.21
SO 1N e N Y=Y (o1 Y C 6.21
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[SOURCEJWSEGIMENL? ...ttt ettt et et et teesaeesneesane e 6.40
[SOURCE:JWSEGMENEINEXT ...ttt ettt et eese et teesaeesneeanne s 6.42
[SOURCce:JWSEGMENENEXTIMODE ...........ooeeeeee ettt 6.42
STATUS:OPER&LION:CONDIEION? ......coeeeeeeeeee ettt e e 6.103
STATUS:OPERAQUON:ENABIE ...ttt e e e e e e e e e s neaesaneeennes 6.104
STATUS:OPERQUON:EVENL? ...ttt ettt et e st a st e et e e nnsaesseaesnneeennes 6.105
STATUS:OPERA&ALION:INTRANSITION ...ttt 6.104
STATUS:OPEREALION:PTRANSIHON ...ttt e e e e e e 6.104
STATUSIPRESE! ...ttt ettt ettt et ettt et e e ae e e as e eneeteesaeesneesaneeans 6.105
STATus:QUESHIONAbIE:CONDILION? ..........eeeeeee ettt 6.105
STATUS:QUESHIONADIEIENABIE ...ttt tea e 6.106
STATUS:QUESHIONADIEIEVENL? ...ttt ettt a e 6.107
STATUS:QUESHON@bIE:NTRANSITION ..........ccocveeiiiieieeeeee et 6.106
STATUS:QUESHONADIE:PTRANSIHON ...t 6.106
STATUS:QUEUECINEXT]? .ottt et ettt et sttesate e sta et et et s asssantnensaensnesaesnessnnssnsenans 6.107
SYSTem:COMMunicate:GPIB[:SELFJ:ADDRESS. ...........cuua et 6.109
SYSTem:COMMunicate:GPIB:LTERMUNGLON ............cccoiueeeeeeeee e 6.108
SYSTem:COMMUNICate:USB:RESOUITE? ...ttt 6.109
NN =T (1 D N I = 6.109
SYSTEMDISPIAY:UPDALE...........ceoeeeeeeeeeeee ettt e ettt e e 6.109
SYSTEOMIERROITINEXT]? ..ottt ettt et e e et e teesaeesaeeeane e 6.112
SYSTEOMIERROIIALL? ...ttt ettt e e et et ettt e saeeeane s 6.111
SYSTEM:ERROICODE[INEXT]? ...ttt ettt et e e 6.111
SYSTEMIERROICODEALL?. ...ttt ettt ettt et e e 6.111
SYSTEOMERROICOUNL? ...ttt e e e e e see e e 6.112
SYSTOMUFPRESEL ...ttt et e et e e e e e et e e e e tea e e eenes 6.112
SYSTEOMUPRESEL ...ttt et et e e et e e et e e e et e e e 6.113
SYSTOM:PROTECISNZ[:STATE] ..ottt 6.113
SYSTOMESERROI? ...ttt e e et e et e e et e e e et e e e e e e e eanes 6.113
SYSTEM:STARIUPICOMPIELE ...ttt ettt ee s 6.115
SYSTEMUITIME ...ttt ettt et e et et et et et et e eae e e et emneeneesaeesneesaneaans 6.115
SYSTEOMIVERSION? ...ttt ettt ettt ettt e et et ettt saeesaeeeaneeans 6.115
T
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4
-410 - Query deadlocked...............ccc.cceuun..... 9.9 Block data not allowed (-168) ....................... 9.2
-410 - Query interrupted ...........c..ccocvvvevenn... 9.9 Boolean parameter .............cccceeeeeeeveeennnn. 5.21
-410 - Query unterminated ............................ 9.9 BUSY LED ... 1.10
5 C
50 - Extern reference out of range or Channel x-ARB. ... 4.192
AISCONNECIEY...covvvvvscvnnnicnssesssicnnneeens 9.5 Character data ............ccccceevvverenienennen, 5.20
A Character data not allowed (-148) ................ 9.2
ABOI DULON w.voveeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 3.101 Character data t00 oNg (-144)...cccvvrssccoovve 9.2
AbOHING @ CAICUIAHON w.vvvveveeeeoeooooeo 3101 Check-box field ...........ccccueveceiiniieneanen, 3.96
AC supply Clock input .......ccceveveveeeeiiiiiiiiiiiiiieiiieieeee 1.20
Fuse box ... 116 REF ..o 1.20
Power connector ... 116 SIOPE .. 6.50
Power switch ... 116 Clock output.........ccoeveveeeeeeeieiiiiiiiiiiiiieieea 1.20
AGUSE Ao 4.252,6.88 REF ..o 1.20
Amplitude Clock Parameter
Digital OULDUL ..o 4.229,6.75 ARB........ 4.196,4.198,4.199,4.200,4.201,6.51
Rectangular Test Signal ARB.......... 4.168,6.13 Impedance...........cccooccvveeeniiiiiiiiiiieeen 4.199
Table Sine Test Signal ARB .......... 4.171,6.10 Clock Slope
Analog OUPULS..........cooviiieiiieeeeee 1.14 BERT ooovvvvecssssssiivninccss 4.244,6.81
ARB Digital output .............ccoovvecneeenennn. 4.231,6.75
Arbitrary Waveform Generator............ 4162 (07 0]67.@ < To NN 6.23
Arbitrary Waveform Generator (ARB) ....... 4163 Colon (separator) ..........cccooeeeeeeeeescciieaann. 5.24
ASSEMbBIES iSPIAY +vvvvevrerrororere. 4.253.6.90 Comma (separator)..........cccccueeeeescceeennnn.. 5.24
Y SO 5.24 Command
AdAreSSed .........oeeeeeeeeiiiieiiiiieeeaeinnn 5.37,8.5
B HEAUEN ... 5.16
BERT .o 6.79 LiN@.ooeeeeeeeeeeeeeeeeeeeeee 5.19
BERT inputs.........ccccovveeeeieiiiiiiiieieieeeee 1.17 Parameters...... e 5.20
CLOCK ..ot 1.18 QUENY ..o 5.20
DATA. ..ot 1.18 QUESEION MAIK c..oecveeeeeeeeeeeseeeeeeeseenann 5.20
DATA ENABL ... 1.18 SEQUENCE ... 5.27
FHOP ..o 1.17 SHUCHUIE ... 5.16
RESTART ..o 1.18 SUFFIX .ttt 5.17
Segment address...........cocovevveiicieienie. 1.17 SYNCAIONIZALON ..., 5.27
Bias - OUIPUL.............coooviiiiiii, 4.227 UNIVErsal.........cccoeveeeveeeeeeeeeeeeeennnn. 5.37,8.5
Bit Error Rate Measurement.............. 4.232,6.79 Error (+100) .....c.ceeeeeeeeeeeeseeeseesssee 9.2
Block data...........cccoocuevviiiiiiiiiiiiciiic, 5.23 Protected (-203) ........cocceeeeeeeeeeeeerenne. 9.3
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COMMENT tag ..., 6.24 Dialog area..........cccooveeeeeieieiiieieeeieeeeeee, 3.96
Common commands ..........cccccceeveveveveiiveeennn. 6.2 Dialog header ............cccccooveeeveeeeeeeieieceeeaenn, 3.95
Connection to external controller................. 1.44 Digital outputs ...........cccceeeeeeeieeiieeeeeeeeeeeae, 1.13
Controller, external ............cccoeeeeeveeeeeveeunnnn... 1.44 Amplitude .........c.ccoveeeeeeeeeeeeee 4.229,6.75
COPY oo 4.281 SIOPE ..o 4.231,6.75
Copy instrument settings ..........ccccccevecuvee... 6.96 Directory.............. 4.273,4.276,4.278,4.280,6.96
(0701071 {=] 6.91 File liSt.......eeeeeeeeeeeeeeeeeeeee 4.273,4.276
Create New Directory ..........cccceevvcveeeennnen. 4.281 DiSPIAY ... 3.88
Cross-over RJ-45 cable...............cccocreeue... 1.37 Double dagger (%) .....ceeeeeeeeeeeeeeeeeeeennn, 5.24
Current Range without
Recalculation ..............ccccuevuun... 4.196,6.45 E
CUL e 4.281 Enable retrigger ..........ccccoveeeeeeeeeieeeeeaeaen. 4.177
Entry field ........cooeeoioieeeeeeee e 3.96
D . EOI (command lin€) ...........ccccccvuueeeneeennnns 5.19
Data Bits - BERT woocoovvsvsvsvse 4.237,6.79 ERROR LED ..........oooooeeeeeeeeeeeeeeeeeeessessrne 1.10
Data Enable - BERT ........cccvsooovvnee 4.245,6.82 Error messages.............ccceueeeuun.... 3.89,9.1,9.2
Data out of range (-222) .........ccccoveeeeeeeenens 9.3 Error messages - display list............. 6.113
Data Polarity -BERT w.o...ccoovvrssvee 4.244,6.82 Error QUEUE ..........ceceeeeeeeeeeeeeeeeaeee, 5.32
Data type error (-104) ......cceeevvveeeeieeeen 9.3 EFTOr GUEUE QUErY ... 6.107,6.111,6.112
DCL oottt 5.25 Erors - BERT ... 4.238,6.79
Decimal point..............ccoveeeiiiiiincciiiieeneee, 5.20 ESE (event status enable register) ... 5.30
Default factory Setlings.........cesovvvssvevsve 6.112 Ethernet ..........cooeeeeveeeeeiieeeesciee e, 1.36
Default instrument settings..... 1.31,4.249,6.113 Ethernet - Remote control................c.cc....... 5.7
Delay Event status enable register (ESE)............. 5.30
External segment trigger......................... 4.188 Execute
External trigger..........uuueeeeeeeeeeeeveveeereannnn, 4.178 SEGIMONE GG oo 4188
Marker..........cccoueeeeeeiiiiieiee e 4.195 THGGO oo 4178
Segment trigger...........cccoeveveeeiiiiiiiii 4.188 EXEGULE THGGer - ARB.oon oo 6.32
THIQQEN .o 4.178 Expiration date of Option ... 4.256
MEIKON = ARB .covss v 6.43 EXPONGNL ..o 5.20
Trigger -ARB ... 6.40 EXDONENt t00 1arge (~123) oo 9.3
Delete file......cuuumeeeeeeiiiiiaseeeisecieiaaae, 4.281 Extended Trigger mode - ARB............. 4174
Delete instrument settings............ccccccco...... 6.99 Extern reference out of range or
Delimiter...........ccooveveoeeiiie e 5.25 disconnected (50)........ccccovvevcrveereennnen. 9.5
Device-specific error (-300) ...........cccceeeenn. 9.3 External Restar - BERT ................... 4.245, 6.84
DHCP....co.oeeeeeee e 1.37 External Trigger Delay - ARB .................... 6.40
External Trigger Inhibit - ARB...................... 6.40
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F Frontpanel............ccccoooveeeeeieieiieeeeeeeeeeeeeeee, 1.9
Factory PreSet ..........ceeeeeeeeeeeeeeeeneennnn. 4.268 PORT 1 connector..............cccouveueeunennene. 1.13
File liSt......cvveeeeeeeeeeeeecieanenn 4.279,4.280,6.95 PORT 2 connector..............ccccovvuvccuccncnns 1.13
File Management Power SWItChH ..........ccoeeeeeeieeeeeeeeeeeeeann. 1.11
ARB...oooooeeeeeee et 4.164 READY LED ..., 1.10
COPY ettt ssea e 4.281 REMOTE LED........cccoviiiiiiiieee 1.10
Create new directory.........c.ccoeevuen.... 4.281 RUNNING LED.......c.ooveeiiiieaen 1.12
CUL. oo 4.281 Status LEDS ..........cccooveviiiicicicicc 1.10
DeIEt ... 4.281 TRIGGER KEY ..o, 1.12
Dir€CIOIY ..o, 4.280 TRIGGERLED.........cooeeee 1.12
Fil@ liSt ... 4.280 USB interface type A.........ccccccoveeicerens 1.12
MOVE oo 4.281 FUSES .. 1.26
Paste ....ooooeeeee e 4.281 G
Rename.........cccceeveiiiiiiieeee 4.281
Fil Generate Signal HD
ile
Rectangular Test Signal ARB ........ 4.169,6.15
MENU ..o 4.272
Sine Test Signal ARB............................. 4.166
Name......oooooeee 4.279
. ) Table Sine Test Signal ARB........... 4.171,6.11
File type selection.............cccccovveveviivnnnnns 4.280
Test Signal ARB...........c.ccccoveueveenn. 4.1736.17
FireWall ... 1.42
. Test Pattern ARB ..........ooovvciiiie 6.9
Firmware
Generate Signal RAM
Update.........cooooemmniieiiiiiiieeie e 1.23
] Rectangular Test Signal ARB ........ 4.169,6.13
VEISION ..o, 4.255,6.3
] Sine Test Signal ARB..................... 4.166,6.15
Fix marker delay to current range...... 4.196,6.43
Table Sine Test Signal ARB........... 4.172,6.10
Frequency
) ] Test Signal ARB ... 4.173
Sine Test Signal ARB .................... 4.166, 6.17
] ] Test Pattern ARB ..........ccooeeeeeieiieee 6.9
Table Sine Test Signal ARB...................... 6.12
GET (Group Execute Trigger).........c........... 5.26
Frontpanel..................cccccooviiiiiiiiiiiii 1.9
GPIB.......oooeeeeeeee e 4.265
ANALOG OUT....oooveeiiseeiee e 1.14
Graphical display .........c.cccoccecveviccenenanen., 3.97
ARMLED ... 1.12
BUSY LED ..o 1.10 H
Digital interface ............c.cccoccoovevsccenennnnn. 1.13 Hardware
DIGITAL OUT ... 1.13 CONFIG .o 4.253,6.90
ERRORLED ..o 1.10 Error (-240) .....c.oooveeeeeeeeseesieieeiesieeeins 9.5
I BAR/Q BAR connectors..................c...... 1.14 MiSSING (-247) ..o 9.5
1/Q coONNECLOrS......oveveeeiieieeee 1.14 OPHIONS ..., 4.254,6.3
LAN reSet ..o 1.12 HEAUE ... 5.16
LXIr@SEt .o, 1.12 Header suffix out of range (.1 14) __________________ 95
ON/OFF SWitCh........vvvveeeieeeesiiea e 1.11
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I Instrument settings................ 3.108,4.161,4.272
e 4.206 Cancel ... 4.075,4.276
VQ OUDUE oo 1.14 EXG.ooooosoeoeeeeeeeeeeeeeeeeeeeeeseee oo 3.110
IEC/IEEE bus Y 4.273,4.276
INtEITACE ... 1.15 File name.................____ 4.273,4.276
L 4.265,6.109 FilE OF D@ ... ororreeveeeeroeeeeseeeseeeeeeeeeeee 4.276
llegal parameter value (-224).............ccc..... 9.5 FilES OF tYD@ o rrorreeveeeeeeeeeseeereeeeeesseee 4.275
Impairments QIGRal ............eoncvensecesrieenss 6.58 LOOK iMoo 4.273
Impedance NEW ovvoooeeeeeeeeeeeeeeeeeeeeeeeeee 3.108,4.273
=123 4.248,6.86 ODC oo 3.100,4.273,4.275
External segment tigger......................... 4.190 T 4.273,6.4,6.99
EXtOmnal trigQer. ... . e 4.190 T 1.31
Inhibit Save oo 3.109,4.275,4.276,6.4,6.102
External segment trigger......................... 4.189 SAVE 8S... erooooeeeeeeeeeeeeeeeeee 3.109,4.276
EXtemnal trigger.......c..occovvvcemmvennssscnnsscen 4.179 Y 4.276
Segment trigger..........ccooveveveiiiiiiiii 4.189 Interface
o o L= PSRt 4.179 IEC 625/IEEE 488, rear panel............... 115
Input JEC/EEE BUS ..o 1.15
BERT CLOCK c.vcoooooooeeeeveeeeoeeeeeeeeeeee 1.18 LAN, 18I ISl oo 115
BERT DATA covvvvoooeoeoeeeeeeeeeeeoeeeeeeeeeeee 1.18 USB 2.0 type A, 0Nt PANEl.ers 112
BERT DATA ENABL .ooovvvoooooeoeeoeeeevee 1.18 USB 2.0 type A, [6ar PANGls 11
BERT RESTART oo 1.18 USB 2.0 type B, 16ar PaNSlo 11
BERT Segment address...............ccceeuueu.. 1.17 Interface function IEC/IEEE bus............ 5.36,8.4
BERT Segment ROPPING ..........ccouvvcereveens 1.17 Intermediate frequency ...........ccccccccooe... 4.205
CLOCK covveoooeeeeeeeeveeeoeeeeeeeseeeeeseee e 1.20 Interet Connection Firewall. ... 142
CIOCK REF oo 1.20 INEEITUPL ...t 5.31
Trigger NEXT ....eeeeeeeeeeeeeeeeeeeeeeeeeieeevevvveanans 1.20 Invalid
Trigger TRIG .......ooeeeeeeeeeeeeeee 1.20 BIOCK data (~167) covveeeoooeeeeeeeoeeeeeeeoeee 9.6
INPUE BUFEN ... 5.25 Character (~101) oo 9.6
Input line Setup SeParator (~103) ........eeeeeeooeeoeooeeeosorerereee 9.6
IMPEUANGS ....oovvvvvvrverssserssivsrieenss 4.190,4.199 SUFFIX (<137) oo 9.6
TAPGSAOI ........corocvvervrnnicicannnns 4.190,4.199 IP QAAIESS ..vvvvvoveveeeoeoeeeeeees oo 1.38
SOCHOM .. 4.199 Y I 6.3
Install SW-Option............ccccevveveeevncenannn. 4.256
Instrument Config .........ccceeeeeeeeeeeennn. 4.253,6.90
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K Manually remote control.............................. 1.44
Key Marker
HELP ... 4.270 MARKER 1-4. 1.19
PRESET .ccovooriveviinicniineens 1.31,4.249 Y 0= . 4.191
Keyboard emulation................cc.ccoooeenaen.. 3.82 Channel x ..o 4.192,6.46
Keyboard On-Screen.........cccceeeeeecvvveenannnnn. 3.82 Current Range without Recalculation..... 4.196
L Delay .....ouueeeeeeeeiiiiiii 4.195,6.43
AN 1.36,5.8.5.38.8.6 L 4.194,4.195,6.45
INterface ........eeeeeeeeeeeeeeeeeeeeeenn, 5.38,8.6 OO HME ..o 4.195
Remote control.............cccoceeeeeiiniccneeenennnn. 5.7 PAUBHT ...oocvvvcssssvvvvrrcss 4.193,4.194
Ethernet interface............ 115 PUISE. ... 4.193
Leakage - 1/Q Qigital oo 4.208 Pulse divider.........ccccooieoooeeiiiieii 4.194
1= S 1.10 RO . cvvssvvresvvessvsss s 4.193
BUSY oo 1.10 RESIAM oo vvsscvvess v 4.192
ERROR oo 1.10 UNCRENGEM...vvssvvesvvesvvnss s 4.192
READY oo 1.10 Max Data Bits - BERT...o...ccoovvescen 4.243,6.83
REMOTE ..o 1.10 Max Errors - BERT..o...ccoovvrssvesn 4.243,6.84
License for software option....................... 4.256 Memory clock
Linux controller ...............cccccceeevmneciineeenennnnn. 1.51 CIOCK SOUIC.......oovvvvveessssvvvssseees 4.198
Lists not Same 16ngth (~-226) oo 96 Frequency ........cccooeveeniiiiecciieeen 4.198
Load instrument settings ............. 4.273,6.4,6.99 Memory clock extermal .................. 4.198,6.51
Load Waveform Memory clock internal .................... 4.198,6.51
ARB ..o 4.164 Recommended frequency range............ 4.198
Directory ... 4.278 e 4.198
N B 4.279 INpUL SIOPE NEYALVE .ccvvvvrrrrrrrrrr 4.198
Recent data sets..........ccueeeeeeevevevevevnnnnnn, 4.278 Input SIOPE POSHVG.vrrrrreeerereeeeeeeeeeeeeeee 4.198
S 4.279 Measured external Clock ........c...e.. 4.199
Load Waveform - ARB........ 6.20,6.21 Missing parameter (-109).........cccccevveveeennnne. 9.8
Local - Remote Channel Control ... 4.265 Mode - BERT ..o 4.242,6.81
Local to remote switchover...............ccc......... 5.4 MONITOR CONNECIOT -vvvvrss v 1.18
LOWEI-GaSe (COMMANGS) ervvrrrrrrrorosoroooso 517 MOVE ... 4.281
Multi Segment Repeat Count...................... 6.38
M Multi segment waveform........................... 4.180
Maintenance..............ccccccocovveivciiniiccieee 8.1 CLOCK INPUE ... 1.18
Mantissa ..........ccoeeeveceeieee e 5.20 DATA IPUL ... 1.18
Manual operation - return fo................... 5.6,5.13 INPUL......ooeeeeeeee 1.17
Manual Trigger - ARB........ccocooviiiiiiieenae. 6.32
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Multi segment waveform Number of licenses............ccccceeeeeeeeeeeennnn. 4.256
Input segment address bit 0 (LSB) ........... 1.18 Numeric data not allowed (-128)................... 9.8
Input segment address bit 1...................... 1.18 Numeric SUfiX .....cccceeeeeeeeeeeeeeeieeeeeeeeeieeeee, 5.17
Input segment address bit 2...................... 1.18
Input segment address bit 3 (MSB) .......... 1.18 °©
Repeat count............ccooccouveeeiiiinincnnee. 4.185 Offset
Segment address mode.............. 4.186,6.42 Analog Output ............ovvveveeeeeeiieeean 4.226
Auto increment .............ccccceeeeevieeeennnn. 4.186 Rectangular Test Signal ARB ........ 4.169,6.15
FHOP S€Fal o.vvvsooeeeveeeeeeeeeeeerere 4.187 Table Sine Test Signal ARB.......... 4.170,6.12
PALAHE......os..ceooere e 4.187 On/Off Ratio Marker - ARB........ 4.193,6.47
R 4.180 On/off SWItCh ..o 1.11
Segment Trigger Configuration.............. 4.180 Operation hours ...........cceeeeveveveieieiiiiiananan, 6.91
Segment trigger mode Option
Continuous ... 4.180 expiration date.............cccccceeeeeiiicciiiennn... 4.256
Continuous seamless......... 4181 [ 1 o R 4.254,6.3
Repeat N times..........cccccevevveveecvinenaans 4.183 OULOTMEMOTY (~225)-wvssvvrsvvrssvvvssevsnee 9.8
SINGIE ... 4.182 Output
Strobe iNPuUt..........cccoveeeeeeeeeeeeeeeeeenn 1.18 ANGIOG /Q OUIDUL v 1.14,4.224
THGGEL SOUICE oo 4185 CLOCK ...t 1.20
AULD woveeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 4.186 CIOCK REF oottt 1.20
BUS oo 4.186 DIGHEI OUIDUL v .13
EXOING ..., 4.185 MARKER T-d e .19
MaNUEL....orsseeeeeeeeeeeee e 4.185 Output digital
Amplitude ........cccoeveveieeiiinean 4.229,6.75
N Clock SIOPE .......ccoueeeeeeeeceeeeann. 4.231,6.75
Network card............cccoeeeeeeeeeeeeiiiiisiieieceean, 1.36 Overlapping execution ...............cccccccuuuee... 5.26
Network drives..........ccccceeeeeieicciiiieieee, 1.43
New List P
DIFECHOY oo 4.278 Parallel POI..............cceeeeiaaiiiiieaeeee, 5.32
il 1St ..vvvveverereeeseseseseeeeeeeeeeeeeeesee 4.279 Parameter
File name ...........cccceovvveeeescieeeccieaeen, 4.279 COMMANGS ..-vvss v 520
Recent data Sets .............ccoocoeeveeeveren... 4.278 e 98
SAVE s 4.279 PAMUMDEIS ..vesovvvosvsrsesos 4.253
No Clock BERT ... 4.240 PaSte ... 4.281
NO 1101 (0) ..o 9.8 Pattern | - Test Pattern ARB................... 4173
NO SYNC BERT oo 4.241 pattern Ignore - BERT ..c....c...cc...c... 4.247,6.83
NOMON ARHVIFUS 2005 ......vorrseseeeerseseee 1.60 Pattern Q - Test PAHENM ARB ............... 4173
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Periods - Rear panel ..........ccccoooeeeeeeeieieieieieieeeeeeeee, 1.15
Table Sine Test Signal .....4.171,6.9,6.10,6.13 CLOCK inpULt ... 1.18,1.20
Phase - Table Sine Test Signal ARB ........ 4.171 CLOCK OUIDUL ... 1.20
Phase Offset - DATA ENABL input ..........cccocvvveeeeesscnnnnn 1.18
Table Sine Test Signal ARB ............... 6.13 DATA IIPUL o ovvvooeveeoeeeeoeeveseeeeeeeeeer e, 1.18
Phase Offset Q - ,

Sine Test Signal ARB............... 4.166,6.17 Ethernet interface ..........ccccceueeeeeeeeeeveennnn. 1.15
POINt-t0-point CONNECHON. ..o 1.37.1.43 FUSE DOX..eeeeeeeeeeeeeeeeeeeeeeeeeeeen 1.16
POWE! fUSES ..., 1.26 IEC/EEE bUS interface................ccccoevvv. 1.15
Power-On Counter ... 6.91 LAN interface...........ccccceeeeeeeeeeeeeeeieenennnnn. 1.15
PPE (Parallel poll enable register) ............ 530 MARKER OUPULS ..cccooeeaeeee 1.19
PRBS MONITOR ANALOG connector ............... 1.18
=120 4.243,6.85 NEXTIMPUL ..o 1.20
PreSet ...ttt 1.31 POWEE SWHCH oo 1.16

Instrument settings.................. 4.249,6.4,6.113 REF INinput.........coovviieiiiiiiiiieiiie 1.20
Factory Settings............ccovveeereiinnnccnnnnnn. 6.112 REF QUT OUIDUL .ovvvvvvrreesssse 1.20
Program mnemonic t00 1ong (-112).............. 9.9 RESTART input.......cccvvvveeieeeeeciineennn, 1.18
ProteCtion.............ooueeeeeeeeeeieeeeeieiieeeeen, 4.266 TRIG IPUL cccvvvvvvveviccccresccenennne 1.20
PUISE DIVIAET < ARB oooooooeooeoeeeoeeo 4.194 USB 1.7Interface type A.................ccccee. 1.19
Pulse Divider Marker ................. 4.193,6.48 USB 2.0 interface type A................ccccce. 1.19
Pulse Frequency Divider - ARB................ 4.194 USB 2.0 interface type B..........cc.ccuee.... 1.19
Pulse Frequency Marker ................... 4.193,6.48 Recall
File n@me..........coovveeeeeeeeeaeeiceeeeeaaann, 4.273
Q Instrument settings......... 4.273,4.276,6.4,6.99
QUEIY .. 5.15 INterMediate ........ooeeeeeeeeeeeeeeeeeeeeeeeeaan 6.4
ReSpONSEeS ......cueeeeeeeeeeeeeeeeeeeeeeeeeeeeiaaa, 5.20 Recent data SetLS......ccceeeeeeeeeeeeeeeeeeeeeannn, 4.278
Deadlocked (-430) ...................................... 9.9 Rectangu[ar Test Signa[s __________________________ 4.168
/nterrupted (—470) ........................................ 9.9 Reference clock
Unterminated (-420) ..., 9.9 DeIAY ..., 4.201,6.51
QUESHION oo 5.24 Narrow synchronization bandwidth ........ 4.202
Queue overflow (-350)..........ccccovvvirinnnnnn 9.9 SOUICE .o 4.201
Quotation Marks ............coceeeveeeeeeeeeeeeecennnn.. 5.24 external, internal ...............cocooveveveen... 4.201
R Synchronization bandwidth .................... 4.201
Synchronization mode.................. 4.200,4.203
Rack installation ..............cccccoeueeeeevveeeeeennnn... 1.23
Lastslave.........ccccueeeueeeeeeeiaeieennn... 4.200
READY LED ..., 1.10
MaSEEN ... 4.200
Rear panel.............cccooeeeeeeeeeieiiiiiiiieieseceeann, 1.15
Normal ...........oevveeeeeeeeeeieein 4.200
AC power connector ..................c.c.cco........ 1.16
SlAVE ... 4.200
AC SUPPLY ... 1.16
Wide synchronization bandwidth............ 4.202
BERT inpUtS ....cccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeveeaaaa, 1.17
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Reference Clock section...............ccccc...... 4.199 Samples per Period
Reference oscillator...............cccccovvcvveennnen. 6.51 Rectangular Test Signal ARB ............ 4168
Remote control Sine Test Signal ARB......coooocevroeere 4.166
Ethernet/LAN..........coooveeeeiieieiiaeie 5.7 Rectangular Test Signal ARB .........oo.... 6.15
GPIUB......eeeeeeee ettt 5.5 Sine Test Signal ARB.....ovvvoooooooeoeo 6.17
Manually..........ccccoeeveiiiiiiiiiiiiiiiiieee 1.44 Save
BaSICS...oocoeiiiie e 5.1 File pame........ .. 4976
SWHCOVI . crss v v 54 FE oo 4.279
Remote Deskiop CONNECHION........cor.......ew- 1.46 IMMEIALE..........oeeeeeeeeeeeeeeeen 6.4
REMOTE LED ..ot 1.10 Instrument settings........ 4.275,4.276,6.4,6.102
Remote to local switchover...............c.c.......... 5.4 scp)
Rename ..........cccoooovevevinciiiienne. 4.281,6.100 T 92
REPEAL COUNT -..vvvvvrssssvvvvvrrrrssn 4.177,6.35 VErsion .......ooeveveveveiiiiiiiiiiiiiiii 5.1
[ g o o L= USSR 6.35 Segment adress MOde........n.. 4186
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