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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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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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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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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 ZVL

R&S ZVL Documentation Map

Documentation Map

Standard Documentation

The following documentation is supplied with the instrument.

Quick Start Guide 1303.6538.62 - 07

The help systems are embedded in the instrument, offering quick,
context-sensitive reference to the information needed for
operation and programming. The help systems contain the
complete user documentation for the network analyzer including
all optional features. The instrument provides two help files for the
network analyzer modes and for the spectrum analyzer mode.

You can also transfer the help files RSZVLhelp.chm (network
analyzer mode plus basic functions) and RSFSLhelp.chm
(spectrum analyzer mode plus supplementary spectrum analyzer
options) to your PC and use them as standalone help files.

The quick start guide contains the data sheet (“Product Brochure”
and “Specifications”), describes everything that is needed to put
the instrument into operation and helps you get familiar with the
analyzer. The quick start guide gives an introduction to the
instrument’s functionality and provides procedures for typical
measurement tasks.

For an overview and a short description of R&S ZVL options refer
to section “Optional Extensions” in the “System Overview” chapter
at the end of the quick start guide.

The CD-ROM provides the complete user documentation for the
network analyzer:

e The online help system in two different HTML-based formats
(*.chm for transfer to the hard disk and WebHelp for viewing
from the CD).

e Printable (*.pdf) versions of the online help systems. The R&S
ZV/L operating manual describes the R&S ZVL instrument
including network analyzer mode. A separate manual
describes the spectrum analyzer mode (with option R&S ZVL-
K1) and the supplementary spectrum analyzer options.

e The quick start manual in printable form.
e The service manual in printable form.

e Links to different useful sites in the R&S internet.
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Glossary of Terms

A

Glossary of Terms

Active channel: Channel belonging to the active trace. The active channel is
highlighted in the channel list below the diagram. The active channel is not
relevant in remote control where each channel can contain an active trace.

Active marker: Marker that can be changed using the settings of the Marker menu
(Delta Mode, Ref. Mkr -> Mkr, Mkr Format). The active marker is also used for
the Marker Functions. It appears in the diagram with an enlarged marker
symbol and font size and with a dot placed in front of the marker line in the info
field.

Active menu: The menu containing the last executed command. If the softkey bar is
displayed (Nwa Setup - Display Config - Softkey Labels on), then the active
menu is indicated on top of the softkey bar.

Active trace (manual control): Trace that is selected to apply the settings in the
Trace menu. The active trace is highlighted in the trace list of the active
diagram area. It can be different from the active trace in remote control.

Active trace (remote control): One trace of each channel that has been selected as
the active trace (CALCulate[Ch]:PARameter:SELect <Trace Name>). Many
commands (e.g. TRACE...) act on the active trace. It can be different from the
active trace in manual control.

Cal pool: The cal pool is a collection of correction data sets (cal groups) that the
analyzer stores in a common directory. Cal groups in the pool can beapplied to
different channels and setups.

Calibration: The process of removing systematic errors from the measurement
(system error correction). See also TOSM.

Calibration kit: Set of physical calibration standards for a particular connector family.

Calibration standard: Physical device that has a known or predictable magnitude and
phase response within a given frequency range. Calibration standards are
grouped into several types (open, through, match,...) corresponding to the
different input quantities for the analyzer's error models.

Channel: A channel contains hardware-related settings to specify how the network
analyzer collects data. Each channel is stored in an independent data set. The
channel settings complement the definitions of the Trace menu; they apply to
all traces assigned to the channel.

Compression point: The x-dB compression point of an S-parameter is the stimulus
signal level where the magnitude of the measured quantity has dropped by x
dB compared to its value at small stimulus signal levels (small-signal value).

Confirmation dialog box: Standard dialog box that pops up to display an error
message or a warning. The current action can be either continued (OK) or
cancelled (Cancel) on closing the dialog box.

Crosstalk: The occurrence of a signal at the receive port of the analyzer which did not
travel through the test setup and the DUT but leaks through other internal
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paths. Crosstalk causes an isolation error in the measurement which can be
corrected by means of a calibration.

CW frequency: Continuous Wave frequency; fixed stimulus frequency.

Data trace: Trace filled with measurement data and updated after each sweep
(dynamic trace).

Diagram area: Rectangular portion of the screen used to display traces. Diagram
areas are arranged in windows; they are independent of trace and channel
settings.

Directivity error: Measurement error caused by a coupler or bridge in the analyzer's
source port causing part of the generated signal to leak through the forward
path into the receive path instead of being transmitted towards the DUT. The
directivity error can be corrected by means of a full one port calibration or one
of the two-port calibration methods (except normalization).

Discrete marker: The stimulus value of a discrete marker always coincides with a
sweep point so that the marker does not show interpolated measurement

values.
E
Excursion: Difference between the response values at a local maximum (minimum) of
the trace and at the two closest local minima (maxima) to the left and to the
right.
F

Forward: A measurement on a two-port DUT is said to be in forward direction if the
source signal (stimulus) is applied to port 1 of the DUT.

Isolation error: Measurement error caused by a crosstalk between the source and
receive port of the analyzer.

Limit check: Comparison of the measurement results with the limit lines and display of
a pass/fail indication.

Limit line: A limit line is a set of data to specify the allowed range for some or all
points of a trace. Typically, limit lines are used to check whether a DUT
conforms to the rated specifications (conformance testing).

Load match error: Measurement error caused by a mismatch of the analyzer's
receive (load) port causing part of the signal transmitted through the DUT to be
reflected off the receive port so that it is not measured there. The load match
error can be corrected by means of a two-port calibration (except
normalization).

Quick Start Guide 1303.6538.62 - 05 5


https://www.manualsplus.com/

R&S ZVL Glossary of Terms

Marker: Tool for selecting points on the trace and for numerical readout of measured
data. A marker is displayed with a symbol (a triangle, a crossbar or a line) on
the trace; its coordinates are shown in the marker info field.

Mathematical trace: Trace that is calculated according to a mathematical expression.
The expression is a mathematical relation between a data and a memory trace
of the active setup.

Measurement point: Result of the measurement at a specified stimulus value
(frequency).

Measurement result: Set of all measurement points acquired in a measurement (e.g.
a sweep). The measurement result is displayed in a diagram area and forms a
trace.

Memory trace: Trace that is associated to a data trace and stored in the memory.
Data traces and the associated memory traces share the same channel and
scale settings. Alternatively, memory traces can be imported from a file.

Partial measurement: Measurement at a specified stimulus value maintaining definite
hardware settings. Depending on the measurement type, several partial
measurements may be needed to obtain a measurement point. A full n-port S-
parameter measurement requires n partial measurements with n different drive
ports.

Peak: Local maximum or local minimum (dip) on the trace. In the Trace - Marker-> -
Marker Search menu, it is possible to define a minimum excursion that both
types of peaks must have to be considered valid.

Reflection tracking error: Frequency-dependent variation of the ratio of the reflected
wave to the reference wave at a test port when an ideal reflection coefficient (=
1) is measured. The reflection tracking error can be corrected by means of a
reflection normalization or one of the more sophisticated calibration methods.

Reverse: A measurement on a two-port DUT is said to be in reverse direction if the
source signal (stimulus) is applied to port 2 of the DUT.

Ripple test: A special type of limit test where the maximum difference between the
largest and the smallest response value of the trace must not exceed the
specified limit. This test is suitable e.g. to check whether the passband ripple
of a filter is within acceptable limits, irrespective of the actual transmitted power
in the passband.

Setup: A setup comprises a set of diagram areas with all displayed information that
can be stored to a NWA setup file (*.nwa). Each setup is displayed in an
independent window.

Source match error: Measurement error caused by a mismatch of the analyzer's
source port causing part of the signal reflected of the DUT to be reflected
again of the source port so that it is not measured there. The source match
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W

error can be corrected by means of a full one-port calibration or a two-port
calibration (except normalization).

Stimulus value: Value of the sweep variable (frequency) where a measurement is

Sweep:

Sweep

Sweep

Sweep

TOSM:

taken. Also termed sweep point.

Series of consecutive measurements taken at a specified sequence of
stimulus values = series of consecutive measurement points.

point: Value of the sweep variable (stimulus value: frequency) where a
measurement is taken.

range: Continuous range of the sweep variable (frequency) containing the
sweep points where the analyzer takes measurements. In a Segmented
Frequency sweep the sweep range can be composed of several parameter
ranges or single points.

segment: Continuous frequency range or single frequency point where the
analyzer measures at specified instrument settings (generator power, IF
bandwidth etc.). In the Segmented Frequency sweep type the entire sweep
range can be composed of several sweep segments.

A calibration type using four known standards (through, open, short, match),
also called SOLT or 12-term error correction model.

Trace: A trace is a set of data points that can be displayed together on the screen. The

trace settings specify the mathematical operations used to obtain traces from
the collected data. They complement the definitions of the Channel menu.
Each trace is assigned to a channel. The channel settings apply to all traces
assigned to the channel.

Trace point: Point on the screen which is an element of the displayed trace.

Transmission tracking error: Frequency-dependent variation of the ratio of the

transmitted wave to the reference wave at a test port when an ideal
transmission coefficient (= 1) is measured. The transmission tracking error can
be corrected by means of a transmission normalization or one of the more
sophisticated calibration methods.

Window: Rectangular portion of the screen showing all diagram areas of a particular

setup. Windows are limited by a blue frame with several icons. The analyzer
uses standard windows provided by the operating system.
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2007-12

This is to certify that:

Equipment type Stock No. Designation

ZVL3 1303.6509.03 Vector Network Analyzer 9 kHz - 3 GHz
ZVL3-75 1303.6509.75 Vector Network Analyzer 9 kHz - 3 GHz
ZVL6 1303.6509.06 Vector Network Analyzer 9 kHz - 6 GHz
ZVL13 1303.6509.13 Vector Network Analyzer 9 kHz - 13,6 GHz

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

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

- relating to electromagnetic compatibility (2004/108/EC)
Conformity is proven by compliance with the following standards:

EN 61010-1: 2001

EN 55011: 2007 + A2: 2007

EN 61326-1: 2006

EN 61326-2-1: 2006

EN 61000-3-2: 2006

EN 61000-3-3: 1995 + A1: 2001 + A2: 2005

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

ROHDE & SCHWARZ GmbH & Co. KG
Muhldorfstr. 15, D-81671 Minchen

Munich, 2009-06-25 Central Quality Management MF-QZ / Radde

1303.6509.xx CE E-3
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Rear Panel Tour

Input levels, AUX PORT

The maximum input levels and voltages of the input connectors at the front and rear
panel must not be exceeded.

When using the AUX PORT, watch the pin assignment carefully. A short-circuit may
damage the instrument.
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Connecting External Accessories

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

The IP address information is displayed in the Info — Setup Info dialog.
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I —
Remote Control in a LAN

e If the network does not support DHCP, or if the analyzer is set to use alternate
TCP/IP configuration, the addresses must be set manually.

By default, the analyzer is configured to use dynamic TCP/IP configuration and obtain
all address information automatically. This means that it is safe to establish a physical
connection to the LAN without any previous analyzer configuration.

Address selection

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

Manual TCP/IP configuration

To disable dynamic TCP/IP configuration and enter the TCP/IP address information
manually proceed as follows:

1. Obtain the IP address and subnet mask for the analyzer and the IP address for the
local default gateway from your network administrator. If needed, also obtain the
name of your DNS domain and the IP addresses of the DNS and WINS servers on
your network.

2. Press the SETUP front panel key to the left of the analyzer's display.
3. Inthe softkey menu opened, press General Setup — Network Address— DHCP: Off.
4. Enter your IP-Address and Subnet Mask.

To enter additional IP address information, you have to access the operating system of
the R&S ZVL.

1. Access Windows XP using an external keyboard; see Accessing Window XP's
Start Menu.

2. Open the Control Panel — Network Connections — Local Area Connection Status —
Local Area Connection Properties — Internet Protocol (TCP/IP) Properties dialog
and enter the complete address information, e.g.:
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Firmware Update

LXI
0 The LXI functionality including the home page is unavailable while the instrument is
operated without administrator rights.
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___________________________________________________________________________________________________________________________________________|

Reflection Measurements

Calibration x|

[¥ Same Connectar Type at All Parts |

ﬂ| Connector Ref Imp Calibration Kit |
1 NS00I - 500 2221 typical j

Import Kit... |

At least one of the used calibration kits contains default or typical data,
Please load or edit the characteristic data of the kit that vou actually use.

< Back | et > | Cancel | Help |

4. In the first dialog of the wizard, select the calibration kit (here: ZV-
Z21) and the test port connector (here: N 50 Q (f), corresponding to
a male calibration standard), and click Next.

If you have not yet imported the exact cal kit data of your calibration kit,
you can use the typical data as shown above. Typical data provide an
approximate description of a calibration kit mode. To import the actual
(accurate) data of your kit, press Import Kit... and select the appropriate
cal kit file.

Calibration x|

Measured Standards (1 of 1):
C=00 Port1: N 50 0 (f)
(7)) Shart(m) 0Hz .. 18 GHz in 2v-221 typ.

Med >

1| i

v Show heasurement Diagram Measured at Port 1(f). 2v-221 typical

¥ Keep Measurement Data for >Repeat Previous Cal< Abor Sweep |
< Back I Apply | Cancel | Help |

The next dialog of the calibration wizard shows that only a single
calibration standard needs to be measured.

5. Click the box Short (m)... to initiate the measurement of the
connected short standard.

The analyzer performs a calibration sweep and displays a message
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I —
Basic Tasks

Expand [ Compres
*xpn omp sh

Trace-» ¥

Marker-= ¥

Marker ¥ v s Marker 1., -4— Activate

Meas bl Marker 2.,
3
3
¥

Marker 3...
Ref Marker. . -—— Open dialog

Delta Mode
My - Ref Mkr

Farmat
Scale
Lines

All Mkrs CFF
Mkr Farmat
Mare Mkrs b
Coupled Mkrs
Discrete Mirs

-

-4—— Open submenu

Mhkr Properties. ..
Export Mhrs, ..

3. As soon as you reach the desired menu command (which must not
be one opening a submenu) press ENTER or press the rotary knob
to initiate an action or open a dialog.

After command execution or after closing the dialog, the menu bar is
deactivated and the cursor returns to the diagram/softkey area.

To Make a Selection in a Dialog...

1. Press a softkey or a menu item followed by three dots to open a
dialog.

2. Use the navigation keys and/or the rotary knob to access the
controls in the dialog.

i e Press Left Field or Right Field or the cursor keys to switch between
=

the control elements in a dialog.

Select Mkr: |1\-‘|arkerl j Stirﬁjlus: |3.DI][I15 GHz ﬂ:’

e a Name: IMkH @ Fnrmg: |Defau|t j
B8

Press the cursor keys to switch between several entries in a list of
alternative or independent settings.
Mode

v Marker On

¥ Fixed Marker
I Delta Mode
I Discrete Mode

I~ All Mkrs Coupled
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Basic Tasks

Press 0 to 9 once to enter the corresponding numbers.

liﬂl
Fw
[ ] [ ]

Press the keys repeatedly to select one of the other characters
assigned to the key.

e Wait 2 seconds to confirm an entry.
| . ’ | - ] e Use . or —to enter a dot or a hyphen.
L, a B
e Use the sign key to change from upper case to lower case and
vice versa.

e Use the checkmark key to enter a space.

e Use the BACK key to correct wrong entries, deleting the
character to the left of the current cursor position.

e Press ENTER to complete an entry.

e Press ESC CANCEL to close the popup dialog, discarding the
entries made.

3. To enter letters you can also use one of the following methods:

e If the active input field has a symbol, then use the analyzer's on-screen
keyboard.

Otherwise, use an external keyboard or a mouse and Windows XP's on-screen
keyboard.

Using the Analyzer's On-Screen Keyboard

The on-screen keyboard allows you to enter characters, in particular Iettersiithout an
external keyboard. It is available for all character input fields which have a E symbol.

Operation with front panel keys

—_

Place the cursor into a character data input field in a dialog or in the numeric entry
bar.

Press ENTER or the Checkmark key to open the on-screen keyboard.
Use the cursor keys or turn the rotary knob to move the cursor to a character.
Press ENTER or the rotary knob to select the character for the input string.

After completing the input string use the Right Field key to move to the OK button.

o g M w N

Press ENTER or the rotary knob to apply your selection and close the keyboard.

Operation with a mouse
1. Click the keyboard symbol to open the on-screen keyboard.

2. Click a sequence of characters and OK to apply your selection and close the
keyboard.
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Basic Tasks

dB Mag 40dBJ Ref-200dB Ch1l Invisible
Phase 45°) Ref0"

dB Mag 10dBY Ref0 dB Ch2 Math
Mema[Tre?] dB Mag 10dBY Ref0 dB Ch2

To change one of the parameters use one of the following methods:

Press the SCALE function key on the front panel.

Right-click the scale section in the trace list and select the parameters from the
context menu.

Select the parameters from the Trace — Scale menu.

Use the marker functions (MARKER —> function key).

Autoscale

The Autoscale function adjusts the scale divisions and the reference value so that the
entire trace fits into the diagram area. To access Autoscale, use one of the following
methods:

e Press the SCALE function key on the front panel.

e Right-click the scale section in the trace list and select Autoscale from the context
menu.

e Select Autoscale from the Trace — Scale menu.

Circular Diagrams

The radial scale of a circular (Polar, Smith or Inverted Smith) diagram can be changed
with a single linear parameter, the Ref Value. The reference value defines the radius of
the outer circumference.

e Increasing the Reference Value scales down the polar diagram.
e Decreasing the Reference Value magnifies the polar diagram.

The Reference Value is indicated in the scale section of the trace list.

Trc1 ERRl Folar 026 U/ Ref 13U
Tre3 Smith 0.2/ Ref1U

To change the Reference Value use one of the following methods:

Press the SCALE function key on the front panel.

Right-click the scale section in the trace list and select the parameter from the
context menu.

Select the parameter from the Trace — Scale menu.

Use the marker functions.

The Autoscale function also works for polar diagrams.

Using Marker Functions

Marker functions are a convenient tool for scaling (in particular: magnifying) diagrams
without entering explicit numeric values. You simply place a marker to a trace point
and use the marker values to change the sweep range or move the trace relative to the
vertical axis. A mouse makes it easier to activate (click) or move (drag and drop)
markers.
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[ Trace.

Trace-= b ‘
MY Marker Search b
Marker  #  Max Search
Meas b NextPeak
;S:;at : Start = Marker
lies . Stop = Marker

iCentker = Marker

Fef Yalue = Marker
Max = Marker
Min = Marker

Zero Delay. at Marker

To set the sweep range use one of the following methods:
e Define Start and Stop values

1. Create two normal markers, e.g. the markers Mkr 1 and Mkr 2, and place them to
the desired start and stop values of the sweep range.

2. Activate Mkr 1 and click Trace — Marker --> — Start = Marker.
3. Activate Mkr 2 and click Trace — Marker --> — Stop = Marker.
e Use a definite Span

1. Create a marker and set it to delta mode.

2. The analyzer automatically creates a reference marker in addition to the delta
marker.

3. Place the reference marker to the desired start value of the sweep range.
4. Set the value of the delta marker equal to the desired (positive or negative) span.

5. Activate the delta marker and click Trace — Marker --> — Span = Marker.

To move the trace relative to the vertical axis proceed as follows:

1. Create a normal marker, e.g. the marker Mkr 1, and place it to a particular trace
point. E.g. you can use the marker Search functions to locate a maximum or
minimum on the trace.

2. Click Trace — Marker --> — Max = Marker to move the trace towards the upper
diagram edge, leaving the values of the vertical divisions (Scale Div.) and the
overall vertical scale unchanged. Analogously, click Min = Marker to move the
trace towards the lower diagram edge, or click Ref Value = Marker to move the
trace towards the Reference Value.

|FE
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Basic Tasks

Enlarging the Diagram Area

The analyzer provides different tools for customizing the contents and size of the
diagram areas:

e Maximize allows you to enlarge the active diagram area to occupy the whole
window. A double-click on any point in the diagram area is equivalent to the
Maximize function.

e The Title, the Softkey Labels, the Status Bar and the Front Panel Keys are optional
display elements which you can hide in order to gain space for the diagram.

e Use the context menu of the diagram area or the Nwa-Setup — Display menu to
access the scaling functions above.

|FE
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Basic Concepts

RAW
WAVE QUANTITIES

Channel data flow
(for all traces of the channel)

OFFSET

* S - Parameters (no conv.)

yos!

= S - Parameters

Data Access Points:
1, 2 Import/Export Data
3 Apply cal pool data/ copy to cal pool

Trace data flow
(for individual traces)

TRACE
FORMAT

SMOO-
THING
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Basic Concepts

The basic properties of the Smith chart follow from this construction:

e The central horizontal axis corresponds to zero reactance (real impedance). The
center of the diagram represents Z/Z, = 1 which is the reference impedance of the
system (zero reflection). At the left and right intersection points between the
horizontal axis and the outer circle, the impedance is zero (short) and infinity
(open).

e The outer circle corresponds to zero resistance (purely imaginary impedance).
Points outside the outer circle indicate an active component.

e The upper and lower half of the diagram correspond to positive (inductive) and
negative (capacitive) reactive components of the impedance, respectively.

Example: Reflection coefficients in the Smith chart

If the measured quantity is a complex reflection coefficient ' (e.g. S11, S20), then the
unit Smith chart can be used to read the normalized impedance of the DUT. The
coordinates in the normalized impedance plane and in the reflection coefficient plane
are related as follows (see also: definition of matched-circuit (converted) impedances):

Z1Zy=(1+T)/(1-1)
From this equation it is easy to relate the real and imaginary components of the
complex resistance to the real and imaginary parts of I":

1-Re(IN)? — Im(I")?

X =Im(Z/Zy) =2 !m0)
[1- Re(D)]” + Im(T)?

R=Re(Z/Z,) = [1_ Re(r)]2 FIm(D)? )

in order to deduce the following properties of the graphical representation in a Smith
chart:

Real reflection coefficients are mapped to real impedances (resistances).
The center of the T" plane (" = 0) is mapped to the reference impedance Z,,
whereas the circle with |T'| = 1 is mapped to the imaginary axis of the Z plane.

e The circles for the points of equal resistance are centered on the real axis and
intersect at Z = infinity. The arcs for the points of equal reactance also belong to
circles intersecting at Z = infinity (open circuit point (1,0)), centered on a straight
vertical line.

[
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Basic Concepts

Inverted Smith chart construction

The inverted Smith chart is point-symmetric to the Smith chart:

The basic properties of the inverted Smith chart follow from this construction:

e The central horizontal axis corresponds to zero susceptance (real admittance). The
center of the diagram represents Y/Y, = 1, where Y, is the reference admittance of
the system (zero reflection). At the left and right intersection points between the
horizontal axis and the outer circle, the admittance is infinity (short) and zero
(open).

e The outer circle corresponds to zero conductance (purely imaginary admittance).
Points outside the outer circle indicate an active component.

e The upper and lower half of the diagram correspond to negative (inductive) and
positive (capacitive) susceptive components of the admittance, respectively.

Example: Reflection coefficients in the inverted Smith chart

If the measured quantity is a complex reflection coefficient ' (e.g. S11, S20), then the
unit inverted Smith chart can be used to read the normalized admittance of the DUT.
The coordinates in the normalized admittance plane and in the reflection coefficient
plane are related as follows (see also: definition of matched-circuit (converted)
admittances):

Y/Yo=(1-T)/(1+T)

From this equation it is easy to relate the real and imaginary components of the
complex admittance to the real and imaginary parts of I'

1-Re(I')? —Im(I")?
[1+ Re(D)]” +Im()?’

—2-Im(I")
[1+Re(D)] +Im()?

G=Re(Y/Y,) = B=Im(Y/Y,)=

in order to deduce the following properties of the graphical representation in an
inverted Smith chart:

Real reflection coefficients are mapped to real admittances (conductances).
The center of the T" plane (I" = 0) is mapped to the reference admittance Y,
whereas the circle with |T'| = 1 is mapped to the imaginary axis of the Y plane.

e The circles for the points of equal conductance are centered on the real axis and
intersect at Y = infinity. The arcs for the points of equal susceptance also belong to
circles intersecting at Y = infinity (short circuit point (—1,0)), centered on a straight
vertical line.
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Basic Concepts

Complex dimensionless quantities: Complex quantities with Real quantities:
S-parameters dimensions: Stability Factors
impedances, admittances
Inverted Smith W (reflection coefficients S;) - -
SWR v (reflection coefficients S;) - -
Group Delay v (transmission coefficients S;) - -

The default formats are activated automatically when the measured quantity is
changed.
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Measured Quantities

_il_sn

| = =1/Z
Z0i 1+ S|i

where i numbers the analyzer/DUT port. The transmission parameters are calculated
according to:

Y = j
=
2'\/20i 'ZOj _Sj '(ZOi +ZOj

j=U2 12 6=, 99

Example:

Y11 is the input admittance of a 2-port DUT that is terminated at its output with the
reference impedance Z, (matched-circuit admittance measured in a forward reflection
measurement).

You can also read the converted admittances in a reflection coefficient measurement
from the inverted Smith chart.
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System Overview

Optional R&S ZVL Extensions

While a particular measurement mode is active, the functionality of the other modes is
generally not available. The same applies to the remote-control commands. Basic
instrument functions, i.e. the softkeys associated with the FILE, SETUP, PRINT, and
MODE front panel keys and the related commands, are available in all operating

modes.

The R&S ZVL options listed below are described in detail in the reference chapters of
the NWA help system (NWA options) or in the separate SAN help system (SAN
options). For a complete list of options, accessories, and extras refer to the R&S ZVL

product brochure.

Option Option Type Functionality

ZVL-K2, NWA option Transformation of the trace to time domain in order to analyze the impulse
Distance-to-Fault response and locate faults and discontinuities on cables

ZVL-K3 NWA option Transformation of the trace to time domain in order to analyze responses,
Time Domain transformation back to the frequency domain

ZVL-K1, SAN option, Basis spectrum analyzer functions providing the frequency spectrum of the

Spectrum Analysis

measurement mode

measured RF signal. The option also provides a wide range of pre-configured
power measurements. For operation see the R&S ZVL-K1 Software Manual.

FSL-B6, SAN option TV trigger, especially for service in the analog TV field.

TV Trigger

FSK-BS, SAN option Gated sweep, especially for the modulation spectrum of GSM signals or bursted
Gated Sweep WLAN signals.

FSL-K7, SAN option Analog modulation analysis for amplitude, frequency or phase modulated
AM/FM/oM signals.

Measurement

Demodulator

FSL-K8, SAN option Bluetooth transmitter (TX) tests in line with the Bluetooth® RF test specification,
Bluetooth including EDR tests.

Measurements

FSL-K14, SAN option Spectrogram display and trace recording for general spectrum measurements.
Spectrogram

Measurements

FSL-K30, SAN option, Noise figure and noise temperature measurements, especially suited for

Noise Figure and
Gain

measurement mode

manufacturers of amplifiers.

Measurements)

FSL-K72, SAN option, Transmitter (TX) tests on 3GPP/FDD downlink signals including HSDPA and
WCDMA measurement mode HSUPA channels.

Measurements

(3GPP/FDD BTS)

FSL-K91, SAN option, Transmitter (TX) tests on WLAN signals in line with the WLAN standards IEEE
WLAN OFDM measurement mode 802.11a/b/glj.

Analysis

FSL-K93, SAN option, Transmitter (TX) tests on WLAN signals in line with standard IEEE 802.16-2004
WiMAX measurement mode and |IEEE 802.16e-2005 for mobile WiMAX-Signals including WiBro.
OFDM/OFDMA

Analysis

The following sections provide a short introduction to the software options.

Quick Start Guide 1303.6538.62-01
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Basic Measurement Tasks
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Basic Measurement Tasks
To Set up a Segmented Frequency Sweep...

» Press the Sweep key or click Channel - Sweep to access the Sweep submenu.

» Click Sweep Type - Define Segments to call up the dialog defining the individual sweep segments.
Proceed as described in Define Segments to customize your sweep range. Make sure to define at
least 2 distinct sweep frequencies.

» Use the controls in the Individual Settings panel to define the internal generator power, measurement
(IF) bandwidth and other measurement settings for each sweep segment.

» Close the Define Segments dialog.
» Click Sweep Type - Segmented Frequency.

If the active diagram is a Cartesian diagram, the x-axis is linearly scaled and ranges from the lowest to the
highest frequency in all segments.

1 —
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Advanced Tasks

Reference Plane

iAdapter Fault Adapter Match / Open
-—
PORT 2 ' ]
- I
38 mm 534 mm 432 mm 483 mm

To prepare the distance-to-fault measurement, first perform a full one-port calibration at PORT 2:

» Press the Preset key to restore standard analyzer settings, in particular a linear frequency sweep with
a relatively wide sweep range and a sufficiently large number of points.

» Click Trace — Meas — Distance-to-Fault to switch on the distance-to-fault measurement, display the
distance scale and select S22 as measured quantity.

» Click Trace — Meas — Distance-to-Fault — Full One-Port P2 Cal... to open the calibration wizard and
perform a full one-port calibration at the analyzer test port. Proceed in analogy to section
Manual_calibration, connecting the required Open, Short, and Match standards directly to PORT 2.

» Click Cable Type to open the Cable Type dialog. In the list of cables, select your cable type (RG
141A). Press OK to close the dialog.

» Adjust the Stop Distance to 3 m, according to the dimensions of your cables (approx. twice the total
length in order to view multiple reflections).

» Observe the measurement result in the diagram area (see Analysis of Distance-to-Fault Results). If
desired, vary the diagram scale (Trace — Scale...).

o If the second cable is of different type, you can still correctly locate the fault on the first cable using the
described settings. If your cable type is not in the list, you can easily add your own cable type with
arbitrary properties.

Analysis of Distance-to-Fault Results

The position of the spikes indicating faults and discontinuities is most easily monitored using markers
which are placed onto the peaks of the trace (Trace — Marker — Marker Search — Peak Search >). With a
matched termination at the end of the second cable, the following result is obtained:

Trc! 28] dBMag 10dB/ RefOdB  Cal RGI41A 1
527

— 0

iize]

Y
il

- ¥ \J\rﬂw ﬂ/w ) 1 M\Jl i kn N A it i
DL O TN
Wllkr 2 572.03390 mim -42.963 dB ]‘ U I|| v '
MWkr3 1.004237m  -26.758 dB

Ch1  Start 10 WHz ehdkrd 1461864 m -31.722dB Stop 5 GHz
Trc1 Start Om — Distance Ta Fault Stop 3m

The spikes can be interpreted as follows:

« Mkr 1 shows the position of the first adapter between the analyzer port and the first cable.

1 —
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Advanced Tasks

» If you wish to define the added network by an imported set of 2-port S-parameters, select the 2-Port
transformation network, click Read Data From File, and load the parameters from a 2-port (*.s2p)
Touchstone file.

» If you wish to define the added network by an equivalent circuit, select the circuit type and adjust the
parameters R, C, and L displayed in the right half of the dialog.

» Click Embed DUT and Close the dialog.

The traces of the active channel show the characteristics of the DUT including the virtual transformation
network inserted between port 1 of the analyzer and the DUT.

To remove areal transformation network from a port...

Suppose that your 2-port DUT has a real, known 2-port transformation network at port 1.

» Connect the DUT (including the transformation network) between test ports 1 and 2 of the analyzer so
that the transformation network is placed between port 1 of the analyzer and the DUT.

» Establish the necessary Channel settings (port configuration, sweep range and type etc.) and select
the measured quantities (Trace — Measure).

» Click Channel — Cal — Port Extension — Deembedding to open the Deembedding... dialog.

» In the dialog, select the Port connected to the physical transformation network (e.g. Port 1) and do one
of the following:

» If your transformation network is described by an imported set of 2-port S-parameters, select the 2-
Port transformation network, click Read Data From File, and load the data from a 2-port (*.s2p)
Touchstone file.

» If your transformation network can be described by an equivalent circuit, select the circuit type and
adjust the parameters R, C, and L displayed in the right half of the dialog.

» Click Deembed DUT and Close the dialog.

The traces of the active channel show the characteristics of the DUT without the effects of the removed
physical transformation network.

1 —
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@Active and inactive traces
The screen can display several diagram areas simultaneously, each with a variable number of traces.

* In an active diagram area one of these traces is the active trace. The active trace is highlighted in
the trace list on top of the diagram area (Trc 3 in the figure below):

dB Mag 40 dBf Ref-200dB Ch1 Invisible

FPhazse 45"/ Ref0”
dB Mag 10dB/ Ref0dB Ch2 Math
MemB[Trc7] dB Mag 10dB/ Ref0dB Ch2

< If aninactive area is selected as the active area, the trace that was active last time when the area
was active will again become the active trace. It is highlighted in the trace list of the inactive
diagram area as shown for Trc6 in the figure below:

Tre3 dB Mag 10dB) RefldB

dB Mag 10dB/ Ref0 dB

All settings in the Trace menu except the Trace Functions involving a memory trace apply to the active
trace in the active diagram area.

o In remote control each channel can contain an active trace. The active remote traces and the active
manual trace are independent of each other; see Active Traces in Remote Control.

Select Trace

Opens a box to select an arbitrary trace of the active setup as the active trace. This function is disabled if
only one trace is defined.

Remote The numeric suffix <Ch / Tr> appended to the first-level mnemonic of a command
control: selects a trace as active trace.
Add Trace

Creates a new trace in the current diagram area and assigns it to the current channel. The new trace is
created with the trace and channel settings of the former active trace but displayed with another color. The
former and the new active trace are superimposed but can be easily separated, e.g. by changing the
Reference Position.

The new trace is named Trc <n>, where <n> is the largest of all existing trace numbers plus one. The
name can be changed in the Trace Manager.

o To create a new trace in a new channel, use Channel — Channel Select — Add Chan + Trace.

Remote CALCul at e<Ch>: PARanet er : SDEFi ne <Trace Nane>, < Meas Par anet er >
control:
Dl SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED
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Add Trace + Diag. Area

Creates a new trace in a new diagram area and assigns the trace to the current channel. The new trace is
created with the trace and channel settings of the former active trace but displayed with another color.

The new trace is named Trc <n>, where <n> is the largest of all existing trace numbers plus one. The
name can be changed in the Trace Manager.

Remote control: CALCul at e<Ch>: PARan®et er : SDEFi ne <Trace Name>, < Meas Par ameter>

Dl SPI ay: W NDow<Whd>: STATe ON
DI SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED

Delete Trace

Deletes the current trace and removes it from the diagram area. Delete Trace is disabled if the setup
contains only one trace: In manual control, each setup must contain at least one diagram area with one
channel and one trace.

o To restore a trace that was unintentionally deleted, use Undo.

Remote control: CALCul at e<Ch>: PARanet er : DELet e <Trace Nanme>

Assign Diag Area

Assigns the active trace to another diagram area. A popup window offers a list of all areas available:

« Selecting one of the existing area numbers assigns the active trace to the existing diagram area:
The active trace is removed from the previous area and displayed in the new diagram area.

« Selecting New creates a new diagram area and assigns the active trace to the new area. The new
area is numbered <n>, where <n> is the largest of all existing area numbers plus one.

o Assign Diag. Area is disabled if the current setup contains only one area. To create an additional
area, click Display — Area Select — New Diag. Area.

o To go to another diagram area and activate the last active trace in this area, simply click a point
inside the new area.

Remote control: DI SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED <Tr ace Name>

Assign Channel

Assigns the active trace to another channel. A popup window offers a list of all channels available:
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« Selecting one of the existing channel names assigns the current trace to the existing channel.

« Selecting New creates a new channel and assigns the current trace to the new channel. The new
channel is named Ch <n>, where <n> is the largest of all existing channel numbers plus one. The
name can be changed in the Channel Manager.

Remote control: CALCul at e<Ch>: PARanet er : SDEFi ne <Trace Name>, < Meas Par ameter >

Trace Manager

Opens a dialog to perform the actions in the Trace Select menu systematically for all traces and diagram
areas.

Trace Manager i x|
MName fa | On | Meas Type Channel | Area | Scale |
_______ 187 [sar [par oz -1 -] B
Trc2 7 [s21 DAT  Ch -z - -

Add/Delete.. | Coupling.. |  SonTable.. | Close | Help |

All existing traces of the current setup are listed in a table with several editable (white) or non-editable
(gray) columns. Below the table the Trace Manager provides the following buttons:

* Add/Delete... opens a dialog to add a new trace or delete a trace.
« Coupling opens a dialog to define coupling criteria (channel, scale) for all traces in the table.
e Sort Table opens a dialog to change the order of the traces (rows) in the table.

@Columns in the Trace Manager table

« Name indicates the current trace name. The default names for new traces are Trc<n> where <n>
is a current number. Current numbers in the trace names are necessary to make automatic
assignments, e.g. decouple the channel settings in the Coupling dialog.

* Onindicates whether the trace is displayed on the screen (On) or invisible.
¢ Meas indicates the measured parameter.

* Type indicates whether the trace is a data trace (DAT), displaying the current measurement data,
or a memory trace (MEM).

« Channel indicates the channel of each trace.
* Areaindicates the diagram area of each trace.
* Scale shows which traces use common scaling and format settings.

@Rules for trace names

For trace names, the following restrictions apply:
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« The first character of a trace name can be either one of the upper case letters A to Z, one of the
lower case letters a to z, an underscore _ or a square bracket [ or ].

* For all other characters of a trace name, the numbers 0 to 9 can be used in addition.
Furthermore, trace names must be unique across different channels and windows.

The analyzer does not accept illegal trace names. If an illegal name is specified, the input field in the
Trace Manager turns red.

Remote CALCul at e<Ch>: PARanet er : SDEFi ne <Trace Nane>, < Meas Par anet er>
control:

Add/Delete

Opens a dialog to add a new trace or delete a trace.

Add new Trace Delete Trace
Channel: Area: Trace:

TR [ =] Delete |

Close | Help |

* Add creates a new trace and adds it to the list in the Trace Manager, assigning it to the channel
and diagram area selected in the drop-down lists. It is possible to create a New channel and/or
diagram area for the new trace.

* Delete deletes the selected trace, removing it from the list in the Trace Manager and from the
screen. This button is disabled if the setup contains only one trace: In manual control, each setup
must contain at least one diagram area with one channel and one trace.

Remote control: CALCul at e<Ch>: PARanet er : SDEFi ne <Trace Name>, < Meas Par ameter >
Dl SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED <Tr ace Nanme>
Dl SPI ay: W NDow<Whd>: TRACe<WhdTr >: EFEed <Trace Nane>
CALCul at e<Ch>: PARanet er : DELet e <Trace Nane>

Coupling

Selects common channel or scale settings for all traces in the Trace Manager dialog.

Scale

Decouple all |
Couple all | to: ICh1 vl Couple all | to: ITI’C3 vI

Close | Help |

The channel and scale coupling is set in two independent panels.

« Decouple All assigns independent channel or scale settings to all traces in the Trace Manager. If
the channel and trace names include numbers, the trace with the lowest number is assigned to
the channel with the lowest number and so forth. Measurement or data traces and their
associated memory traces are assigned to the same channel.
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» Eval Range... opens a dialog to define the range for the statistical and phase evaluation.

Statistical Evaluation

The Min/Max/Pk-Pk, Mean/Std Dev, and RMS commands in the Trace Statistics submenu display or hide
the maximum (Max), minimum (Min), the peak-to-peak value (Pk-PKk), arithmetic mean value (Mean), the
standard deviation (Std Dev), and the RMS value of all response values of the trace in the selected
evaluation range (Eval Range...).

Min: 1756754 |
Wi 123.3545° 1
PPk 299.0299° |
hean: -1BTES "
5Dew: 256680 ° |
RMS: -16.3608°

o Open the Nwa-Setup dialog and open the System Configuration dialog to toggle between non-
transparent and transparent info fields.

@Definition of statistical quantities

The statistical quantities are calculated from all response values in the selected evaluation range.
Suppose that the trace in the evaluation range contains n stimulus values x; and n corresponding
response values y, (measurement points).

e Mean is the arithmetic mean value of all response values:

Mean =1 >0
A
e Std. Deviation is the standard deviation of all response values:

1 18
Std. Dev. = \/—Z(y,- -=>y.)
13 [

=1

e Max. and Min. are the largest and the smallest of all response values y;.

RMS is the root mean square (effective value) of all response values:
15 4
RMS= [=3 y;
=
e P-Pis the peak-to-peak value and is equal to the difference Max. — Min.

o The definitions given above apply to all linear, scalar trace formats. For a dB Mag trace, the Mean,
Std. Dev. and RMS are calculated before logarithmation.

Remote CALCul at e<Chn>: STATI sti cs[: STATe]
control: CALCul at e<Chn>: STATi stics: RESult? MN | MAX | PEAK2P | MEAN |
STDDev | RMVS

CALCul at e<Chn>: STATi sti cs: MWPTpeak][ : STATe]
CALCul at e<Chn>: STATi sti cs: MSTDev|[ : STATe]
CALCul at e<Chn>: STATi sti cs: RV5[ : STATe]

Phase Delay/El. Length

Displays or hides the phase delay (Phs Dly) and the electrical length (El Len) of the trace in the selected
evaluation range (Eval Range...). The parameters are only available for trace formats that contain phase
information, i.e. for the formats Phase, Unwrapped Phase, and the polar diagram formats Polar, Smith,
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Inverted Smith. Moreover, the sweep type must be a frequency sweep.

Delay: 392784 ps
EL: 11.7748 mm:!

@Definition of phase parameters

The phase parameters are obtained from an approximation to the derivative of the phase with respect to
frequency in the selected evaluation range.

« Delay is the phase delay, which is an approximation to the group delay and calculated as follows:

__ &ijieg
360° A f

where Af is the width of the evaluation range and A® is the corresponding phase change. See
also note on transmission and reflection parameters below.

e EL is the electrical length, which is product of the phase delay times the speed of light in the
vacuum.

If no dispersion occurs the phase delay is equal to the group delay. For more information see
mathematical relations.

If a dispersive connector type (i.e. a waveguide; see Offset Model dialog) is assigned to a test port related
to a particular quantity, then the dispersion effects of the connector are taken into account for the
calculation of the phase delay and the electrical length.

o To account for the propagation in both directions, the delay and the electrical length of a reflection
parameter is only half the delay and the electrical length of a transmission parameter. The formula
for PD above is for transmission parameters. See also introduction to section Channel — Offset.

o The phase parameters are available only if the evaluation range contains at least 3 measurement
points.

o The phase evaluation can cause misleading results if the evaluation range contains a +360 deg phase
jump. The trace format Unwrapped Phase avoids this behavior.

Remote control: CALCul at e<Chn>: STATi sti cs[: STATe]

CALCul at e<Chn>: STATi stics: RESult? ELENgth | PDELay
CALCul at e<Chn>: STATi sti cs: EPDel ay[ : STATe]

Eval Range

Opens a dialog to define the range for the statistical and phase evaluation. The evaluation range is a
continuous interval of the sweep variable.

Evaluation Range x|
Evaluation IRange1 'I
Start: BO0KHY 1<
Stop: IB GHz é -

[~ Range Limit Lines On

Close Help
I |
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In frequency domain representation the diagram shows the measured trace as a function of the stimulus
frequency applied to the DUT. The trace corresponds to the results obtained during the frequency sweep,
however, the effect of a time gate is taken into account as long as the Time Gate function is active. The x-
axis corresponds to the sweep range (stimulus range) selected via Channel — Center / Span.

o In time domain representation, you can use the Time Gate settings in order to eliminate unwanted
responses in your signal. After switching back to the frequency domain, you will receive the frequency
response of your DUT without the contribution of the unwanted responses.

@Gated and ungated state of the frequency domain representation
The trace in the frequency domain depends on the state of the Time Gate:

« If the gate is disabled, the frequency domain (FD) trace corresponds to the sweep results prior to
the transformation.

« If the gate is enabled, the frequency domain trace shown is calculated from the time domain (TD)
trace which is gated and transformed back into the frequency domain.

« The analyzer uses modified window and time gate settings to calculate the gated FD trace:

i
Y
Meas.ured — A ] ¥ TAT Tranéfurmed . "
trace: FD ¥ ] | HL RN trace: TD rRATY | i
| L L L LA L L L
] 11 1
I T !
No Profiing (Rectangle) Steepest Edges (Rectangle)
p Cated '\," \IF\J AT Gated
trace: TD ] YUy trace: FD
L] |l || Ll T L] L LJ
[ 1

Mo Profiling [Rectangle]

« All windows are rectangular, however, the width and position of the time gate affect the gated
frequency domain trace. The window type selections in the Define Transform and Define Time
Gate dialogs are ignored. The selected windows are used again when the TD trace is displayed
(Time Domain: On).

» The rectangular No Profiling (Rectangle) windows minimize numerical inaccuracies near the
boundaries of the measured frequency span. In the limit where the effect of the time gate
vanishes (e.g. a gate of type Notch and a very small width), the time gated trace is equal to the
original measured trace.

Remote control: CALCul at e<Chn>: TRANsf or m Tl ME: STATe OFF

Time Domain

Selects the time domain representation for the active diagram area. The softkey is enabled if option ZVL-
K3, Time Domain, is available, and if a linear frequency sweep (Channel — Sweep — Sweep Type — Lin.
Frequency) is active. The analyzer automatically quits time domain representation as soon as a different
sweep type is selected.

In time domain representation the diagram shows the measurement results as a function of time. The
results are obtained by transforming the measured frequency sweep data into the time domain using an
appropriate mathematical transformation type and frequency window (Define Transform...). The sweep
range and the output power for the active channel is still displayed below the diagram; the displayed time
interval is shown in a second line:

Ch1 Start 300 kHz —Puwr 0 dEm Stop 8 GHz
Trc2 Start -1ns —Time Damain Stop 4 ns
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@Trace settings in time domain representation
While the time domain representation is active the trace settings behave as follows:

* The settings in the Stimulus Transform submenu configure the time axis.
¢ All Trace Formats including the circular diagrams are available.

e Limitlines can be defined like the limit lines for time sweeps.

« The bandfilter search functions are available for the transformed trace.

« If marker coupling is active, then the markers in the time domain and in the frequency domain are
coupled with each other.

The analyzer places no restriction on the measured quantities to be transformed into the time domain.
Impedances and admittances are first converted back into the equivalent S-parameter, transformed, and
restored after the transformation.

@Properties of the Chirp z-transformation

The Chirp z-transformation that the analyzer uses to compute the time domain response is an extension of
the (inverse) Fast Fourier Transform (FFT). Compared to the FFT, the number of sweep points is arbitrary
(not necessarily an integer power of 2), but the computation time is increased by approx. a factor of 2.

This increased computation time is usually negligible compared to the sweep times of the analyzer.

The following properties of the Chirp z-transformation are relevant for the analyzer settings:

« The frequency points must be equidistant. If a Log Frequency or Segmented Frequency sweep is
active, the measurement points are interpolated.

e The time domain response is repeated after a time interval which is equal to At = 1/Af, where Af is
the spacing between two consecutive sweep points in the frequency domain. For a sweep span of
4 GHz and 201 equidistant sweep points, Af =4 GHz/200 =2 * 10" Hz, so that At = 50 ns. At is
termed measurement range (in time domain) or unambiguous range.

Additional constraints apply if the selected Chirp z-transformation is a lowpass transformation.

Remote control: CALCul at e<Chn>: TRANsf or m Tl ME: STATe ON

Stimulus Transform

Opens a submenu to define the stimulus axis range for time domain representation.

Trace

Traces »
Data - Mem

Market-
Marker
Meas

IMath = Dataitem

IMath = Data-Mem
Farmat

Scale Show Data

Show Mem

* v v v v ~ R
A9

Lines

Trace Skatiskics »

Time Damain Transfarr Frequency Domain
* Time Cormain

Smoothing On e —
Smoothing Aperture, .. Stimulus Transform » Skart. .,
Stimulus Frequency  # Stop...

»
Impaort] Expart Daka —

Cefine Transform, ..

Shift Response Yalue. .. ) Span...
Shift: Stimulus Yl Time Gate

I SHMUlLE Yale. . Define Time Gate... Time
Max Hold On T # Distance

Restart Hold
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e Startis the lowest displayed time and corresponds to the left edge of the Cartesian diagram.

« Stop is the highest displayed time and corresponds to the right edge of the Cartesian diagram.
« Center corresponds to the center of the Cartesian diagram, i.e. (Start + Stop)/2.

e Span corresponds to the diagram width, i.e. (Stop Start).

e Time and Distance switch over between the x-axis scaling in time units or distance units.

o Use the paste marker list for convenient entry of Start and Stop values.

Distance units for transmission and reflection parameters

The interpretation of time and distance depends on the measurement type. For reflection measurements,
the time axis represents the propagation time of a signal from the source to the DUT and back. For
transmission measurement, it represents the propagation time from the source through the device to the
receiver. The Distance calculation is consistent with this interpretation:

* For reflection measurements (S-parameters S; or ratios with equal port indices) the distance
between the source and the DUT is half the propagation time multiplied by the velocity of light in
the vacuum times the velocity factor of the receiving port defined in the Channel Offset menu
(Distance = 1/2 * Time * ¢, * Velocity Factor). The factor 1/2 accounts for the return trip from the
DUT to the receiver.

« For transmission measurements, the distance is calculated as the propagation time times the
velocity of light in the vacuum times the velocity factor of the receiving port defined in the Channel
Offset menu (Distance = Time * ¢y * Velocity Factor).

© Due to the properties of the Chirp z-transformation the trace is periodic in time and repeats after an
unambiguous range of At = 1/Af, where Af is the spacing between two consecutive frequency points. To
extend the unambiguous range, either reduce the sweep span (Channel — Center / Span) or increase the
number of sweep points.

Remote control: CALCul at e<Chn>: TRANsf or m Tl ME: STARt
CALCul at e<Chn>: TRANsf or m Tl ME: STOP
CALCul at e<Chn>: TRANsf or m Tl ME: CENTer
CALCul at e<Chn>: TRANsf or m Tl ME: SPAN
CALCul at e<Chn>: TRANsf orm TI ME: XAXi s TI ME | DI STance

Stimulus Frequency

Opens a submenu to change the stimulus axis in the frequency domain. The settings are identical with the
Channel — Stimulus settings.

Remote control: [ SENSe<Ch>: ] FREQuency: STARt
[ SENSe<Ch>: ] FREQuency: STOP
[ SENSe<Ch>: ] FREQuency: CENTer
[ SENSe<Ch>: ] FREQuency: SPAN

Define Transform

The Define Transform dialog selects the transformation type and the frequency domain window which is
applied to the trace in order to optimize its time domain response.

|FE
Operating Manual 1303.6580.32-06 143


https://www.manualsplus.com/

R&S ZVL

x
- Twpe
& Band Pass Impulse
" Low Pass Impulse Low Pass Settings... |
© Low Pass Step
Impulse
~F - 7 X
FaVaYdll VV Fa) 4
vy ey |
UL I — A ﬂ In
¥ Wik’
Mo Frofiling (Rectangle) Laowe First Sidelobe (Hamming) i
[<] i 7

Arhitrary Sidelohe Lewvel: |32 dB ﬂ:l

Close I

Help |

GUI Reference

Trace Menu

The radio buttons in the Type panel select a band pass or low pass transform. To calculate a low
pass transform the sweep points must be on a harmonic grid (otherwise the analyzer will only be
able to calculate an approximate result and generate a warning). Low Pass Settings... opens a
dialog to establish or change a harmonic grid (not available for memory traces).

The Impulse panel shows the impulse response of a constant trace over a finite sweep range (i.e.
a rectangular function) that was filtered in the frequency domain using different windows. The
selected window is applied to the active trace. The analyzer always uses a No Profiling
(Rectangle) window to calculate the time-gated frequency domain trace, see background
information is section Frequency Domain.

If an Arbitrary Sidelobes (Dolph-Chebychev) window is selected, the Arbitrary Sidelobe Level
(sidelobe suppression) can be set below the Impulse Response diagrams.

For a comparison of the different transformation types and windows and for application examples please
also refer to the application note 1EZ44 _OE which is posted on the R&S internet.

© The frequency domain window is used to filter the trace prior to the time domain transformation. An

Remote control:

independent Time Gate can be used after the transformation in order to eliminate unwanted
responses.

CALCul at e<Chn>: TRANsf or m Tl Mg[ : TYPE]
CALCul at e<Chn>: TRANsf or m TI ME: STI Mul us
CALCul at e<Chn>: TRANsf or m TI ME: W NDow
CALCul at e<Chn>: TRANsf or m Tl ME: DCHebyshev

Band Pass and Low Pass Mode

The analyzer provides two essentially different types of time domain transforms:

Band pass mode : The time domain transform is based on the measurement results obtained in
the sweep range between any set of positive start and stop values. The sweep points must be
equidistant. No assumption is made about the measurement point at zero frequency (DC value).
The time domain result is complex with a generally undetermined phase depending on the delay
of the signal.

Low pass mode : The measurement results are continued towards f = 0 (DC value) and mirrored
at the frequency origin so that the effective sweep range (and thus the response resolution) is
more than doubled. Together with the DC value, the condition of equidistant sweep points implies
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that the frequency grid must be harmonic. Due to the symmetry of the trace in the frequency
domain, the time domain result is harmonic.

The band pass and low pass modes are compared below.

Transform Band pass Low pass
type
Advantages Easiest to use: works with any set of equidistant sweep Higher response resolution (doubled)
points Includes information about DC value
Real result

Impulse and step response

Restrictions No step response Needs harmonic grid
Undetermined phase
Use for... Scalar measurements where the phase is not needed Scalar measurements where the sign is of
DUTs that don't operate down to f = 0 (e.g. pass band or interest
high pass filters) DUT's with known DC value
Remote control: CALCul at e<Chn>: TRANsf or m TI ME[ : TYPE]

Impulse and Step Response

In low pass mode, the analyzer can calculate two different types of responses:

« The impulse response corresponds to the response of a DUT that is stimulated with a short pulse.

» The step response corresponds to the response of a DUT that is stimulated with a voltage
waveform that transitions from zero to unity.

The two alternative responses are mathematically equivalent; the step response can be obtained by
integrating the impulse response:

Integrate impulse response (.
=Y
Obtain step response

The step response is recommended for impedance measurements and for the analysis of discontinuities
(especially inductive and capacitive discontinuities). The impulse response has an unambiguous
magnitude and is therefore recommended for most other applications.

Remote control: CALCul at e<Chn>: TRANsf or m Tl ME: STI Mul us

Windows in the Frequency Domain

The finite sweep range in a frequency domain measurement with the discontinuous transitions at the start
and stop frequency broadens the impulses and causes sidelobes (ringing) in the time domain response.
The windows offered in the Define Transform dialog can reduce this effect and optimize the time domain
response. The windows have the following characteristics:

Window Sidelobe suppression Relative impulse Best for...
width
No Profiling 13 dB 1 -
(Rectangle)
Low First Sidelobe 43 dB 1.4 Response resolution: separation of closely
(Hamming) spaced responses with comparable amplitude

|FE
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Normal Profile 32dB 1.6 Good compromise between pulse width and
(Hann) sidelobe suppression
Steep Falloff 46 dB 1.9 Dynamic range: separation of distant responses
(Bohman) with different amplitude
Arbitrary Sidelobes User defined between 1.2 (at 32 dB sidelobe Adjustment to individual needs; tradeoff
(Dolph-Chebychev) 10 dB and 120 dB suppression) between sidelobe suppression and impulse

width

Remote control:  CALCul at e<Chn>: TRANsf or m TI ME: W NDow
CALCul at e<Chn>: TRANsf or m Tl ME: DCHebyshev

Low Pass Settings

The Low Pass Settings dialog defines the harmonic grid for low pass time domain transforms.

@Harmonic grid

A harmonic grid is formed by a set of equidistant frequency points f; (i = 1...n) with spacing Af and the
additional condition that f; = Af. In other words, all frequencies f; are set to harmonics of the start
frequency fy.
If a harmonic grid, including the DC value (f = 0) is mirrored to the negative frequency range, the result is
again an equidistant grid.
Af
P
—e o o O + ® ® e—=o >
f=0 f Positive frequencies

Negative frequencies

The point symmetry with respect to the DC value makes harmonic grids suitable for lowpass time domain
transformations.

Low Pass Settings

] 'f The current grid is not harmonic,
L3

Set Harmonic Grid and Keep:

[ Stop Frequency and Mumber af Paints ]

[ Frequency Gap and Number of Points |

[ Stop Frequency and Approximate Frequency Gap ]

OiC alue

Co— T

[ Close ] [ Help ]

The dialog can be used to change the present grid of sweep points, which may or may not be harmonic.
« The three buttons in the Set Harmonic Grid... panel provide alternative algorithms for calculation
of a harmonic grid, based on the current sweep points.

e The control elements in the DC Value panel define the measurement result at zero frequency and
in the interpolation/extrapolation range between f = 0 and f = f,;,. They are enabled after a
harmonic grid has been established.

@Defining the low frequency sweep points
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After calculating a harmonic grid, the analyzer must determine the value of the measured quantity at zero
frequency and possibly at additional points in the range between f = 0 and f = f,.

The following figure shows a scenario where the harmonic grid was calculated with fixed Stop Frequency
and Number of Points. The DC value and the values at the two additional red points must be extrapolated
or interpolated according to the measured sweep points (blue dots) and the properties of the DUT.

Interpolated
values

Er:-C value fioi Stop frequency

» If the properties of the DUT at f = 0 are sufficiently well known, then it is recommendable to enter
the DC value manually (Manual Entry) and let the analyzer calculate the remaining values (red
dots) by linear interpolation of the magnitude and phase(Examples: At f = 0 the reflection factor of
an open-ended cable is 1. It is —1 for a short-circuited cable and 0 for a cable with matched
termination. If a cable with known termination is measured, then these real numbers should be
entered as DC values. ).Clicking the Extrapolate button will initiate an extrapolation of the
measured trace towards f = 0 and overwrite the current DC value. This can be used for a
consistency check.

e Continuous Extrapolation initiates an extrapolation of the measured trace towards lower
frequencies, so that the missing values (green and red dots) are obtained without any additional
input. The extrapolation is repeated after each sweep.

Remote CALCul at e<Chn>: TRANsf or m Tl ME: LPASs KFSTop | KDFRequency |
control: KSDFr equency
CALCul at e<Chn>: TRANsf or m Tl ME: LPASs: DCSPar am
CALCul at e<Chn>: TRANsf or m Tl ME: LPASs: DCSPar am CONTi nuous
CALCul at e<Chn>: TRANsf or m Tl ME: LPASs: DCSPar am EXTRapol at e
CALCul at e<Chn>: TRANsf or m Tl ME: LPFRequency

Set Harmonic Grid

In the Set Harmonic Grid... panel of the Low Pass Settings dialog, a harmonic grid can be calculated in
three alternative ways:

Sek Harmonic Grid and Keep:

[ Stop Freguency and Mumber of Points ]

[ Frequency Gap and Mumber of Paoints ]

[ Stop Frequency and Approximate Frequency Gap ]

« Keep Stop Frequency and Number of Points calculates a harmonic grid based on the current stop
frequency (Channel — Center / Span — Stop) and the current number of sweep points (Channel —
Sweep — Number of Points). This may increase the step width, narrowing the unambiguous range
but improving the time domain resolution.

* Keep Frequency Gap and Number of Points calculates a harmonic grid based on the current stop
frequency (Channel — Center / Span — Stop) and the current frequency gap (the spacing between
the equidistant sweep points, i.e. the sweep Span divided by the Number of Points minus one) .
This leaves the unambiguous range unchanged but may lower the stop frequency and therefore
deteriorate the time domain resolution.

« Keep Stop Frequency and Approximate Frequency Gap calculates a harmonic grid based on the
current stop frequency (Channel — Center / Span — Stop), increasing the number of points
(Channel — Sweep — Number of Points) in such a way that the frequency gap remains
approximately the same. This leaves both the time domain resolution and the unambiguous range
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unchanged but may increase the sweep time, due to the additional sweep points introduced.
The three grids can be calculated repeatedly in any order; the analyzer always starts from the original set
of sweep points.
. @Visualization of the harmonic grid algorithms
The three types of harmonic grids have the following characteristics:

« Keep Stop Frequency and Number of Points means that the stop frequency and the number of
sweep points is maintained. The sweep points are re-distributed across the range between the
minimum frequency of the analyzer and the stop frequency; the step width may be increased.

Interpolated
values

|
DC value foi Stop frequency

» Keep Frequency Gap and Number of Points means that the number of sweep points and their

relative spacing is maintained. The entire set of sweep points is shifted towards lower frequencies
so that the stop frequency is decreased.

Frequency
a|
gap
& @ @ @ ? >
! !
Interpolatad i o
values | 4 L4

v

% L L @ ® @ ?
DC value i Stop frequency
« Keep Stop Frequency and Approximate Frequency Gap means that the stop frequency is

maintained and the number of sweep points is increased until the range between f,;, and the stop
frequency is filled. The frequency gap is approximately maintained.

Frequency
gap
& & L >
Interpolated
values
i & & [:] @ [:] >
DC value foir Stop frequency

o The figures above are schematic and do not comply with the conditions placed on the number of
sweep points and interpolated/extrapolated values.

© The harmonic grids can not be calculated for any set of sweep points. If the minimum number of
sweep points is smaller than 5, then the interpolation/extrapolation algorithm for additional sweep
points will not work. The same is true if the number of sweep points or stop frequency exceeds the
upper limit. Besides, the ratio between the sweep range and the interpolation range between f =0
and f = f;, must be large enough to ensure accurate results.
If the sweep range for the harmonic grid exceeds the frequency range of the current system error

correction, a warning is displayed.
o Finding the appropriate algorithm

The three types of harmonic grids have different advantages and drawbacks. The following table helps
you to find the appropriate grid.
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Grid type: Keep Sweep time Time domain resolution Unambiguous range
Stop freq. and no. of
points =» % 3
Freq. gap and no. of
points =» 3 -
Stop freq. and
approx. freq. gap N » -

Remote CALCul at e<Chn>: TRANsf or m Tl ME: LPASs KFSTop |

control: KDFRequency | KSDFrequency

Time Gate

Switches the time gate defined via Define Time Gate on or off. An active time gate acts on the trace in
time domain as well as in frequency domain representation. Gat is displayed in the trace list while the time
gate is active.

Trc! EEEEH Delay 1ns/ Ref0s  Gat

o The time gate is independent of the frequency window used to filter the trace prior to the time domain
transformation.

o In time domain representation, you can use the time gate settings in order to eliminate unwanted
responses in your signal. After switching back to the frequency domain, you will receive the frequency
response of your DUT without the contribution of the unwanted responses.

Remote control: CALCul at e<Chn>: FI LTer [ : GATE] : TI ME: STATe <Bool ean>

Define Time Gate

The Define Time Gate defines the properties of the time gate used to eliminate unwanted responses that
appear on the time domain transform.

Define. T

Type
(3) Band Pass

- ) N — Match
Center:  |1.4ng :: . ]' Span: [4.Zns :ij:] >

[ Show Gate Limits After Closing this Dialog

Start:

Gate Shape:
A Ty y Ty
4 hY / N
Fi \ f 3\
Fa FaY
Steep Edges (Hamming) Marmal Gate [Hann)
< i >

Arbitrary Sidelobe Level: _Z;-'_ | [ Close ] [ Help ]
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Traces 3
Data -= Mem

Marker-=
Marker
Meas
Farmat

IMath = Data e
[Math = Data-Mem

Show Data
Shicw Mer

Scale

* v v v v v L
<

Lines

Trace Statistics »

Smoothing On
Smoothing Aperture. ..

Import) Expart Data Import Data...
Expart Data...

Shift Response Yalue. ..
Shift Stimulus Yalue. ..

Export Formatted Data. ..

Max Hold On
Reestart Hold

« Import Data... calls up an Open File dialog to load a memory trace from a trace file.
» Export Data... calls up a Save As... dialog to store data or memory traces to a trace file.

« Export Formatted Data... calls up a Save As... dialog to store data or memory traces with their
current trace format and stimulus values to a trace file.

Import Data...

Calls up a dialog to load a memory trace from a trace file. Trace files are ASCII files with selectable file
format.

| Import Complex Data el |

=]« @Bk E-

| Lok in: |—3' Traces

l Mo ~ | Size | Type [ Date Moditied
| | =) Chni .cav 10KE CS5%File 0812200810
=) Test_complex.cay 10KE TSV File 08122008 10:
[Etesttrace_allchans.s1p 15 KB S1FFile 08.12.200810:
| I =
File name: i| |j
Files of type: IAII Trace Files j

[~ Import Data to New bam

Open I Cancel | Help

The loaded trace data is used to generate a memory trace which is coupled to the active data trace.
Import Data corresponds to a standard Open File dialog with an additional checkbox:

* Import Data to New Mem qualifies whether the loaded data overwrite the active memory trace
(box unchecked, analogous to Data -> Mem) or whether they are used to generate a new memory
trace (box checked, analogous to Data -> New Mem).

@Trace file import and import conditions

On loading data from a trace file, the analyzer displays a list box to select one of the traces stored in the
file. The example below shows a Touchstone (*.s2p) file, containing all four 2-port S-parameters; see
Trace File Formats.
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Coupling between the imported memory trace and the active data trace implies that the stimulus values of
the imported data and of the active trace must be compatible. Compatibility means that the Sweep Type of
the two traces must match; the position and number of the sweep points do not have to be the same.

The analyzer checks for compatibility before importing data. The Select Parameter box remains empty if
the selected files contains no compatible data.

© When a *.s1p file is opened the Select Parameter box indicates the 1-port (reflection) parameter S11,
irrespective of the actual S-parameter stored in the file.

o To import a trace file (*.snp or *.csv) you can also use the Windows Explorer and simply double-click
the file or drag and drop the file into the NWA application. The imported data generates a memory trace
which is coupled to the active data trace.

Remote control: MVEMdry: LOAD: TRACe "<trc_nane>","<fil e_name>"

Export Data...

Calls up a dialog to store data or memory traces to a trace file. Trace files are ASCI! files with selectable
file format.

Data export can serve many purposes, e.g.:

* To process and evaluate measurement data in an external application.
« To store measurement data and re-import it in a future measurement session.

Save in:| ) Traces x - Bk E-
MNa. « | Size | Type | Date Madified
= testtrace_allchans s1p 15KB S1PFile 0512200810
4| i =
Llignane: festacastp x|
Sawve as type: ITDuchstDne Files *s1p) j Customize Header |
Output Format: I ReaHmag j
Cantents: IAI:tive Trace j Iv Askto Ovenwrite
Decimal Separator: IPDini j
Field Separator: ISemicoIDn j

Save I Cancel | Help

Export Complex Data corresponds to a standard Save As... dialog with an additional panel to specify the
export options. The export options are remembered when the dialog is closed. The Dec. Separator export
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option is not available for Matlab (*.dat) file export. Touchstone files *.s<n>p contain either a single trace
(*.s1p) or the complete set of S-parameters of an n-port and use the point as Dec. Separator; see Trace
File Formats. Some of the following output options also depend on the trace format.

* Output Format selects the format for the exported trace data. In the Real-Imag format, each
complex measurement value is represented by its real and imaginary part. It is also possible to
store the linear magnitude and phase (Lin Mag-Phase) or dB magnitude and phase (dB Mag-
Phase) of each value.

« Content selects only the Active Trace or All Traces of (the) Active Channel (including all data and
memory traces) for data export to an ASCII (*csv) file.

* Dec. Separator selects either the Point or the Comma (if needed to process the exported data with
an external application) as a separator for decimal numbers exported to an ASCII (*.csv) file.

« Ask to Overwrite activates a message box to be displayed before an older trace file with the same
file name and directory is overwritten.

e Customize Header... opens the Customize Header dialog to define a custom header for the
generated trace file.

o Selecting an appropriate file format

Use a Touchstone file format to export a fixed number of S-parameter data traces to a file that can be
evaluated with applications such as Agilent's Microwave Design System (MDS) and Advanced Design
System (ADS). The data must be acquired in a frequency sweep.

- *.s1pfiles are intended for a 1-port S-parameter (the reflection coefficient S11) but can be used as
well to store any single S-parameter. Note that any S-parameter will be labeled S44 in the file and
in the Select Parameter box.

« *.s2pfiles are intended for a complete set of 2-port S-parameters. Data export fails if the active
channel does not contain the full set of 4 traces.

Use the ASCII (*.csv) format if you want to do one of the following:
« Import the created file into a spreadsheet application such as Microsoft Excel.

« Export an arbitrary number of traces, multiple traces with the same parameter or memory traces.
* Use export options.

Use a the Matlab (*.dat) format if you want to import and process the trace data in Matlab.
For more information see Trace File Formats.

Remote MVEMbr y: STORe: TRACe
control: "<trc_name>","<file_name>"[, UNFormatted,...]

Export Formatted Data...

Calls up a dialog to store data or memory traces with their current trace format and stimulus values to a
trace file using a *.csv or *.dat file format. Only the displayed values of the trace (e.g. the logarithmic
magnitude, if trace format dB Mag is selected) are exported. Therefore the trace file doesn't necessarily
contain the full (complex) information about the trace.

o The exported formatted values correspond to the results in the marker info field. For trace formats
involving Cartesian diagrams (dB Mag, Real, Imag...), the stimulus value and a single real
response value is exported. For circular diagrams, both the real and imaginary part of the response
value is exported. See also Complex vs. Formatted Data.

An exported formatted trace can be processed and evaluated in an external application. Re-import into the
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analyzer is only possible if the complex trace values are available.

[export Formattedpata 2]

| Sa\xein:lgﬂ Traces j = £F B~

l Na.. ~ | Size | Type [ Date Moditied
& Chnl csv 10KB CSv File 08.12.2008 103
= Test_complexcsv 10KB CSVFile 08.12.2008 103

File name: ITest_compIex.csv Ll

Sawve as type: |ASCII Files * cav) j Customize Header |
Dutput Farmat: |\-fﬁlue ;I

Contents: |.-’-\t:ti\.fe Trace ;I v Askto Overwrite
Decirmal Separatar; |P0int j

Field Separator; |Semico|0n j

Save I Cancel | Help

Export Formatted Data corresponds to a standard Save As... dialog with an additional panel to specify the
export Options. The Dec. Separator export option is not available for Matlab (*.dat) file export. Touchstone
files *.s<n>p contain either a single trace (*.s1p) or the complete set of S-parameters of an n-port and use
the point as Dec. Separator; see Trace File Formats; they are only available if complex trace values are
exported (trace formats Polar, Smith, Inverted Smith). Some of the following output options also depend
on the trace format.

« Output Format selects the format for the exported trace data. In the Re/Im format, each complex
measurement value is represented by its real and imaginary part. It is also possible to store the
linear magnitude and phase (lin Mag-Phase) or dB magnitude and phase (dB Mag-Phase) of each
value.

« Content selects only the Active Trace or All Traces of (the) Active Channel (including all data and
memory traces) for data export to an ASCII (*csv) file.

* Dec. Separator selects either the Point or the Comma (if needed to process the exported data with
an external application) as a separator for decimal numbers exported to an ASCII (*.csv) file.

» Ask to Overwrite activates a message box to be displayed before an older trace file with the same
file name and directory is overwritten.

e Customize Header... opens the Customize Header dialog to define a custom header for the
generated trace file.

o Selecting an appropriate file format

Use a Touchstone file format to export a fixed number of S-parameter data traces to a file that can be
evaluated with applications such as Agilent's Microwave Design System (MDS) and Advanced Design
System (ADS). The data must be acquired in a frequency sweep.

« *.s1pfiles are intended for a 1-port S-parameter (the reflection coefficient S44) but can be used as
well to store any single S-parameter. Note that any S-parameter will be labeled S;4 in the file and
in the Select Parameter box.

« *.s2pfiles are intended for a complete set of 2-port S-parameters. Data export fails if the active
channel does not contain the full set of 4 traces.
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Use the ASCII (*.csv) format if you want to do one of the following:

« Import the created file into a spreadsheet application such as Microsoft Excel.
« Export an arbitrary number of traces, multiple traces with the same parameter or memory traces.
* Use export options.

Use a the Matlab (*.dat) format if you want to import and process the trace data in Matlab.

For more information see Trace File Formats.

Remote control: MVEMory: STORe: TRACe "<trc_name>","<file_name>", FORMatted, ...

Customize Header

Adds a custom header to a trace file. The dialog is opened from the Export Complex Data or Export
Formatted Data dialogs.

Customize Header [ b |

¥ Apply Custom Header to File

¥ Instrument Info ¥ UserMNotes

W Date & Time ransmission coefficients fof DUT no, 1 1:;‘

¥ Cal Information

~Presdew

Rohde & Schwarz 2v0LE 2FPons -Wersion 2. 10_04 - 1303 6509k0E SH: 100;!
Diate: 2008-12-08 10:24:31

Transrmission coefficients for DUT no. 1

Data & Calibration Information:

Trcl 521 (Cal Off)

4| | _"LI
8], I Cancel | Help |

Select Apply Custom Header to File to insert the header in the Preview section at the beginning of the
generated trace file. The Instrument Info, Date & Time, and Cal Information are generated automatically.
The Cal Information contains the calibration for each exported trace. User Notes are additional, optional
comments.

o A preset does not change the custom header settings. Press the Use Default Directories button in the
System Configuration dialog (Nwa-Setup — System Config.) to reset the settings.

Remote control: MVEMory: STORe: TRACe: USER: Cl NFor nat i on
MVEMor y: STORe: TRACe: USER: DATE
MVEMor y: STORe: TRACe: USER: | | NFor nmat i on
MVEMor y: STORe: TRACe: USER: STATe
MVEMbr y: STORe: TRACe: USER: TEXT
MVEMbr y: STORe: TRACe: USER: TEXT: STATe

Trace File Formats

Trace files are ASCII files with selectable file format. The analyzer provides two classes of trace files:
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* Touchstone (*.s<n>p) files
* ASCII (*.csv) files
e Matlab (*.dat) files are ASCII files which can be imported and processed in Matlab.

The trace file formats complement each other; see Selecting an appropriate file format.

Touchstone files

All Touchstone files contain a header, a comment section, and the actual trace data:

#HZ S RI R 50.0000
I Rohde & Schwarz ZVL

I Measurement: S11
12003-07-07

|

60297750.000000 0.498113 -0.054290
80297000.000000 0.504888 -0.081229

The header consists of the following data elements:

# specifies beginning of header line (required at top of file). <Frequency unit> HZ / KHZ / MHZ | GHZ
allowed for imported files. The analyzer always uses HZ for exported data.

<Data file type> at present: S for S-parameter files.

<Data format> RI for Re/Im, MA for lin. Mag-Phase, DB for dB Mag-Phase. The data format for export
files can be selected in the Export Data dialog.

<Normalizing impedance> Impedance system in which the data was defined. The analyzer uses
50.0000 Q.

Comment lines start with the exclamation mark (!) and may contain any text used for documentation of the
trace data file. Any number of comment lines may be inserted before or after the header line.

The trace data section depends on the number of ports <n> and the data format. For real and imaginary
values (data format = RI) the trace data for each stimulus frequency is arranged as follows:

e 1-port files (*.s1p)

e Freq Re(S11) Im(S11)

* S11 can be replaced by an any S-parameter, so the *s1p format is suitable for exporting an

arbitrary data trace representing an S-parameter.

e 2-port files (*.s2p)

e Freq Re(S11) Im(S11) Re(S21) Im(S21) Re(S12) Im(S12) Re(S22) Im(S22)

e (all values arranged in 1 line)
The stimulus frequencies are arranged in ascending order. If a lin. Mag-Phase (MA) or dB Mag-Phase

(DB) data format is selected the real and imaginary S-parameter values Re(S;), Im(S;)) are replaced by lin
Mag(S;), phase(S;) or dB Mag(S;), phase(S;), respectively.

According to Touchstone file specifications, no more than four pairs of network data are allowed per data
line. The entries in the data lines are separated by white space, and a data line is terminated by a new line
character. All data sets are arranged in increasing order of frequency.

ASCII (*.csv) files

An ASCII file contains a header and the actual trace data:

freq;reTrc1_S21;imTrc1_S21;reMem2[Trc1]_S21;imMem2[Trc1]_S21;
300000.000000;0.000000;0.000000;0.000000;0.000000;
40499497.487437;0.000000;0.000000;0.000000;0.000000;
80698994.974874;0.494927;-0.065174;0.500833;-0.074866;
120898492.462312;0.497959;-0.111724;0.488029;-0.107375;
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e Marker Tracking causes the search to be repeated after each sweep.
« Def Peak defines the criteria for the peak search.
e Search Range... assigns a search range to each marker of the current trace.

o The search functions are available in all Cartesian and polar diagram types (see Trace — Format). In
polar diagrams (Polar, Smith, Inverted Smith), where complex values are displayed, the magnitude of the
response values provides the search criterion.

Max Search

Sets the active marker to the absolute maximum in the search range, i.e. to the largest of all response
values. If a complex trace format (e.g. a polar diagram) is active, the marker is set to the measurement
point with the maximum magnitude.

By default the search range coincides with the sweep range. If the active trace contains no markers, a
marker Mkr 1 is created to indicate the search result.

Remote control: CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e MAXi mum
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: RESul t ?
Min Search
Sets the active marker to the absolute minimum in the search range, i.e. to the smallest of all response

values. If a complex trace format (e.g. a polar diagram) is active, the marker is set to the measurement
point with the minimum magnitude.

By default the search range coincides with the sweep range. If the active trace contains no markers, a
marker Mkr 1 is created to indicate the search result.

Remote control: CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECute M Ni mum
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: RESul t ?

Peak Search >

Sets the active marker to the next peak with higher stimulus value. If the active trace contains no markers,
a marker Mkr 1 created to indicate the search result. The peak criteria are defined via Define Peak.

Remote control: CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e RPEak
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: RESul t ?

< Peak Search

Sets the active marker to the next peak with lower stimulus value. If the active trace contains no markers,
a marker Mkr 1 created to indicate the search result. The peak criteria are defined via Define Peak.

Remote control: CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e LPEak
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: RESul t ?

Target

Opens a submenu to search for a specific value on the trace.
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Trace

Trace-= # |

Marker-= M| Marker Search Ma Search

Marker 2 Mazx Search Min Search

Meas 2 Mext Peak Peak Search =

Format ~ F W < Peak Search

Scale 3 Shop = Marker Target Search

Lines 3 EiandFilter 3 Target Search =
Center = Marker [ —

< Target Search
Marker Trackin
Ref Walue = Marker €
Max = Marker

Min = Marker

Def Walue,..
Def Peak. .. Search Range. ..
Search Range...

Zero Delay at Marker

* Target Search activates the search for the target value.

e Target Search > activates the search for the target value to the right of the active marker.
e < Target Search activates the search for the target value to the left of the active marker.
» Def Value specifies the target value.

* Search Range confines the search to a subrange of the sweep.

Target Search

Activates the search and sets the active marker to the defined target value. If the active trace contains no
markers, a marker Mkr 1 is created to indicate the search result.

If the target value occurs at several stimulus values, the marker is placed to the search result with the
smallest stimulus value. The other measurement points with the same target value can be located using
the Target Search > function.

If the target is not found (e.g. because the active trace doesn't contain the target value), then the active
marker is not moved away from its original position.

Remote control: CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e TARGCet
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: RESul t ?

Target Search >

Activates the search to the right of the active marker position and sets the active marker to the defined
target value. The target search range is between the active marker position and the end (Stop) of the
sweep range. If the active trace contains no markers, a marker Mkr 1 is created to indicate the search
result, and the target search range starts at the beginning (Start) of the sweep range.

If the target value occurs at several stimulus values, the marker is placed to the search result with the
smallest stimulus value. The other measurement points with the same target value can be located using
Target Search > repeatedly.

If the target is not found (e.g. because the active trace doesn't contain the target value), then the active
marker is not moved away from its original position.

Remote control: CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e RTARget
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: RESul t ?
< Target Search

Activates the search to the left of the active marker position and sets the active marker to the defined
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target value. The target search range is between the (Start) of the sweep range and the active marker
position. If the active trace contains no markers, a marker Mkr 1 is created to indicate the search result,
and the target search range starts at the end (Stop) of the sweep range.

If the target value occurs at several stimulus values, the marker is placed to the search result with the
smallest stimulus value. The other measurement points with the same target value can be located using
Target Search > repeatedly.

If the target is not found (e.g. because the active trace doesn't contain the target value), then the active
marker is not moved away from its original position.

Remote control: CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e LTARget
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: RESul t ?

Def Value

Opens an dialog to select a marker for the target search and define the target value.

Yalue: |0 dB ﬂ:l

[~ On

Close Help
| |

It is possible to define up to ten different target values for each trace and assign them to the markers no. 1
to 10. The input fields in the Target Search dialog are used to select the markers and define the
associated search ranges:

Marker: |[EETEIR

« Marker selects one of the ten markers that can be assigned to the trace. If a selected marker does
not exist, it is created as soon as On is checked. A created marker is displayed in the center of the
search range.

* Value selects the target value to be assigned to the selected marker. The target Value is entered
with the unit of the active trace.

Remote control: CALCul at e<Chn>: MARKer <Mk>: TARget

Search Range...

Opens the Search Range Dialog to confine the target search to a subrange of the sweep.
Bandfilter

Opens a submenu to search for trace segments with a bandpass or bandstop shape and determine
characteristic filter parameters.

@Bandfilter search and filter parameters
Bandpass and bandstop regions can be described with the same parameter set:

* A bandpass region contains a local maximum around which the magnitude of the trace falls off by
more than a specified x dB Bandwidth.

* A bandstop region contains a local minimum around which the magnitude of the trace increases
by more than a specified x dB Bandwidth.
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The analyzer locates bandpass and bandstop regions and determines their position (Center frequency)
and shape (Bandwidth, LBE, UBE, Quality factor Q; see Show Results). For a meaningful definition of the
x dB Bandwidth criterion, the trace format must be dB Mag.

[Trace

Trace-= F

Marker-> #|  Marker Search Mazx Search

Marker b Max Search Min Search

Meas b MextPeak Peak Search =

Format < Peak Search

Start = Marker

Scale 3 Target 3
. Stop = Marker

Lines L4

Bandfilker Bandpass Search Ref to Max
Center = Marker _ |

PPV Bandpass Search Ref to Marker
arker Trackin
Ref Yalue = Marker 79 Bandstop Search Ref ko Max
Mfax = Marker Def Pesk.., v Bandfilker Tracking
Min = Marker Search Range...

Lewvel..,

ZermDelay at Marker |
i Search Range...

Search Result OFf

* Bandpass Search Ref to Max activates the search for a bandpass region in the active trace,
starting at the absolute maximum of the active trace within the search range.

« Bandpass Search Ref to Marker activates the search for a bandpass region in the active trace,
starting at the position of the active marker.

« Bandstop Search Ref to Max activates the search for a bandstop region in the active trace,
starting at the absolute minimum of the active trace within the search range.

< Bandfilter Tracking causes the bandfilter search to be repeated after each sweep.

* Level... sets the level defining the filter bandwidth.

e Search Range... confines the search to a subrange of the sweep.

« Search Result Off hides the display of the bandfilter parameters in the diagram area.

o Bandfilter mode can be selected for a broad range of measured quantities (Trace — Measure),
provided that the display format is dB Mag. To obtain real filter parameters, the measured quantity
must be a transmission S-parameter and a frequency sweep must be performed. For other
guantities (e.g reflection parameters), the Bandfilter functions are still useful to analyze general
trace properties. In some display formats (e.g. Phase) the bandfilter search is disabled.

Bandpass Search Ref to Max

Activates the search for a bandpass region on the active trace and activates bandfilter Tracking. A
bandpass region is the tallest peak in the search range with a minimum excursion specified by means of
the x dB Bandwidth parameter.

When Bandpass Search is activated the analyzer uses (or creates) the four markers Mkr 1 to Mkr 4 to
locate the bandpass region.
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S22 | Center ++ Maximﬁm

Level
(xdB
bandwidth

| Bandwidth

Lower _ | | Upper |
band edge band edge

e Mkr 1 indicates the maximum of the peak (Max).

« Mkr 2 indicates the point on the left edge of the peak where the trace value is equal to the
maximum minus x dB Bandwidth (Lower Band Edge, LBE).

« Mkr 3 indicates the point on the right edge of the peak where the trace value is equal to the
maximum minus x dB Bandwidth (Upper Band Edge, UBE).

* Mkr 4 indicates the center of the peak, calculated as the geometric mean value of the LBE and
UBE positions: feenter = sqrt (fiee * fuse)-

The band filter search results are displayed in the bandfilter info field.

o To search for a bandpass region in the vicinity of the active marker, use Bandpass Search Ref to
Marker. Use Bandfilter Tracking to select other search modes.

Remote control: CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: BW Dt h: MODE BPASs
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e BFI Lt er

Bandpass Search Ref to Marker

Activates the search for a bandpass region on the active trace and activates bandfilter Tracking, starting at
the position of the active marker. A bandpass region is the closest peak in the search range with a
minimum excursion specified by means of the x dB Bandwidth parameter.

In contrast to a Bandpass Search, the Bandpass Search Ref to Marker does not change the position of
the active markers. The band filter search results are displayed in the bandfilter info field.

o To search for a bandstop region in the vicinity of the active marker, use Bandfilter Tracking —
Bandstop Search Ref to Marker. Use Bandfilter Tracking to select other search modes.

Remote CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: BW Dt h: MODE BPRMar ker |
control: BSRMar ker
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e BFI Lt er

Bandstop Search Ref to Max

Activates the search for a bandstop region on the active trace and activates bandfilter Tracking. A
bandstop region is the lowest peak (local minimum) in the search range, provided that its level is at least
<x dB Bandwidth> below the maximum (passband value).
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When Bandstop Search is activated the analyzer uses (or creates) the four markers Mkr 1 to Mkr 4 to
locate the bandstop region.

= Lower Upper
| . - band edge
band eos l_ Bandwidth _J’ ‘

: K M
(x dB bandwidth) £ L

e Mkr 1 indicates the minimum of the peak (Min).

e Mkr 2 indicates the point on the left edge of the peak where the trace value is equal to the
maximum in the search range (passband value) minus x dB Bandwidth (Lower Band Edge, LBE).

e Mkr 3 indicates the point on the right edge of the peak where the trace value is equal to the
maximum in the search range (passband value) minus x dB Bandwidth (Upper Band Edge, UBE).

e Mkr 4 indicates the center of the peak, calculated as the geometric mean value of the LBE and
UBE pOSitionS: fcemer = Sqrt (fLBE * fUBE)-

The band filter search results are displayed in the bandfilter info field.

© Use Bandfilter Tracking to select other search modes.

Remote control: CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: BW Dt h: MODE BSTOP
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e BFI Lt er

Bandfilter Tracking

Causes the bandfilter search to be repeated after each sweep: When tracking mode is active the markers
typically change their horizontal and their vertical positions as the measurement goes on.

Tracking for the different bandfilter search modes is enabled or disabled in a selection box. Selecting a
search mode for tracking also activates this mode.

Bandfilter Tracking for Tra: x|

Off

Bandpass Refto Max

. Bandstop Fiefto bax
Bandpass Refto Marker i
Bandstop Refto Marker i
Bandpass Absolute Lewvel [
1

The search modes have the following effect:

« Bandpass Ref to Max / Bandstop Ref to Min: The bandpass / bandstop is the tallest / lowest peak
in the search range.

« Bandpass / Bandstop Ref to Marker: The bandpass / bandstop is the tallest / lowest peak in the
search range. The response value for the lower and upper band edges is calculated as the
response value at the active marker position plus / minus x dB, where x is equal to the <x dB
Bandwidth> value. To be valid the peak must be above / below the response value for the band
edges.
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« Bandpass / Bandstop Absolute Level: The bandpass / bandstop is the tallest/lowest peak in the
search range. To be valid, the peak must be above / below —x dB, where x is numerically equal to
the <x dB Bandwidth> value. The Lower Band Edge and Upper Band Edge values are given by
the frequencies where the trace is equal to —x dB.

Tracking is a toggle function: Selecting the function repeatedly switches the tracking mode on and off.

Remote control: CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: BW Dt h: MODE
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e BFI Lt er
CALCul at e<Chn>: MARKer <Mk>: SEARch: TRACKI ng

Level

Opens the numeric entry bar for the minimum excursion of the bandpass and bandstop peaks.

ﬂj Cloze |
* Abandpass peak must fall off on both sides by the specified x dB Bandwidth to be considered a
valid peak.

* A bandstop peak must be x dB Bandwidth below the maximum level in the search range
(bandpass value) to be considered a valid peak.

# dB Bandwidth:

Remote control: CALCul at e<Chn>: MARKer <Mk>: BW Dt h <Level >

Search Range...

Opens the Search Range Dialog to confine the bandfilter search to a subrange of the sweep.

Search Range x|

Marker: IMarker1 'l W On

todify Search Range

Search Range: ||EEEE
Start  [300 kHz 4

Stop: IE GHz 2

[~ Range LimitLines On

Close Help
| |

It is possible to define and store up to ten different search ranges for each trace. The bandfilter search is
performed using the markers Mkr 1, ..., Mkr 4, irrespective of the selected search range.

e Search Range Selects a search range for the bandfilter search. Full Span means that the search
range is equal to the sweep range. Besides, it is possible to store up to 10 customized search
ranges.

-  Start defines the beginning of the search range. Start must be smaller than the Stop value,
otherwise the search will not be initiated.

« Stop defines the end of the search range. Stop must be larger than the Start value, otherwise the
search will not be initiated.

* Range Limit Lines On displays two vertical lines indicating the Start and the Stop value of the
current bandfilter search range in the diagram area. This function is enabled as soon as one of the
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search ranges 1 to 10 is selected.

@Search range properties

In contrast to the marker properties defined in the Marker and Search menus, the ten search ranges are
valid for the entire setup. This means that, once defined, each of them can be used for any trace in the
setup, irrespective of the channel that the trace belongs to.

The default search range of each new marker is Full Span. The analyzer provides greatest flexibility in
defining search ranges. In particular, two search ranges may overlap or even be identical. The search is
confined to the part of the search range that belongs to the sweep range.

The following example shows how search ranges can be used to search a trace for several bandpass
regions.

Range 1 Range 3
Range 2

Remote control: CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: DOVai n: USER
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: DOVRi n: USER:; STARt
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: DOVRi n: USER: STOP

Search Result Off

Hides the info field with the results of a bandpass or a bandstop search and disables bandfiter Tracking.
The info field is displayed again (and tracking re-enabled) when a new bandfilter search is performed.

Eandpass Ref to Max Parameters tracking. .
Bandwigth: 932 103853 MHz
Center: 1813672673 GHz
LowerBandEdge: TRAFE2074-GHE
pper Band Edge: 2279724800 GHz
Quality Factor: 19458 U
Loss: 5604 dBE

@Bandfilter parameters
The info field contains the following search results:

e Bandwidth is the n-dB bandwidth of the bandpass/bandstop region, where n is the selected x dB
Bandwidth. The bandwidth is equal to the difference between the Upper Bandwidth Edge (UBE)
and the Lower Bandwidth Edge (LBE).

e Center is calculated as the geometric mean value of the LBE and UBE positions: fcenter = Sqrt (fLae
* fuse)-

* Lower Band Edge is the closest frequency below the center frequency where the trace is equal to
the center value minus n dB.

« Upper Band Edge is the closest frequency above the center frequency where the trace is equal to
the center value minus n dB.

« The Quality Factor is the ratio between the Center frequency and the 3-dB Bandwidth; it does not
depend on the selected x dB Bandwidth. The Quality Factor is not available for bandstop
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» Areference marker(Ref) defines the reference value for all delta markers.

« Adelta marker(A) indicates the coordinates relative to the reference marker.

* The stimulus value of a discrete marker always coincides with a sweep point.
A special set of markers Mk1 to Mkr4 is provided for bandfilter search mode.

The most common tasks to be performed with markers can be achieved using the Marker menu functions:

« Determine the coordinates of a measurement point on the trace. In polar diagrams where no x-
axis is displayed, markers can be used to retrieve the stimulus value of specific points.

« Determine the difference between two trace points or the relative measurement result (Delta
Mode).

« Convert a complex measurement result into other formats.
Markers also play an important role in performing the following advanced tasks:

» Change the sweep range and the diagram scale (Marker Funct.).
» Search for specific points on the trace (Search).

i MKR I |Trace

Trace-=
Marker-=

v Marker 1...

v Marker 2.,
Marker 3...

v + Ref Marker. ..

Marker

Meas
Faormak
Sicals

* v v vRAd v -

Lines
Delta Maode

Mkr -3 Ref.Mkr

All Mbrs OFF

Mkr Format 3
Mare Mkrs 3
Coupled Mkrs
Discrete Mkrs

Mkr Properties. ..
Expork Mkrs. ..

The Marker menu contains the following functions:

e Marker 1, 2, 3 creates the markers numbered 1, 2, and 3.

 Ref Marker... creates the reference marker which is used to measure relative values and
distances.

- Delta Mode activates the display of the active marker values relative to the reference marker.
« Ref.Marker -> Marker places the reference marker to the position of the active marker.

« All Mkrs Off removes all markers from all traces of the active setup.

« Mkr Format defines an output format for the (complex) marker values.

* More Mkrs opens a submenu to create the markers numbered 4 to 10.

e Coupled Mkrs couples the markers on different traces.

» Discrete Mkrs turns the active marker into a discrete marker and vice versa.

* Mkr Properties... opens a dialog with extended marker settings.

*  Export Mkrs... exports the marker values to an ASCII file.

@Toggle functions in the Marker menu

Some of the Marker functions toggle between two alternative states when they are pressed repeatedly:
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Trace
Trace-= F
Marker-> #
Marker [ v Marker 1...
Meas b Marker 2...
Forrnat » Marker 3...
Sicale b W« Ref Market..,
Lines 4
Delta Mode
Mk - Ref My
all Mkrs OFF
Mkr Format dB Mag
More Mkrs 3 Lin Mag
Coupled Mkrs Fhase
Discrete Mkrs Real
o Imag
Mkr Propetties. .. S
Export Mkrs... Delay

dB Mag and Phase
Lin Mag and Phase
Real and Imag
Default

RLC Ser
RLC Par

All marker formats are available irrespective of the measured quantity. The output values are calculated
by a simple conversion of a complex measurement result, where the marker format defines the conversion
rules. This flexibility in the calculation must be kept in mind when interpreting the results and physical units

displayed; see a

Iso Measured Quantities and Display Formats.

@Short description of marker formats

The formats of the markers assigned to a trace are independent of each other and of the trace format
settings. The following table gives an overview on how a complex marker value z = x + jy is converted.

Marker Format

Description

Formula

dB Mag Magnitude of z in dB |z] = sqrt (x* +y?)
dB Mag(z) = 20 * log|z| dB
Lin Mag Magnitude of z, unconverted |z] = sqrt (x* +y?)
Phase Phase of z @ (z) = arctan (y/x)
Real Real part of z Re(z) = x
Imag Imaginary part of z Im(z) =y
SWR (Voltage) Standing Wave Ratio SWR=(1+|z])/(1-|z])
Delay Group delay, neg. derivative of the phase response™ -d®(z)/dw
dB Mag and Phase Magnitude of z in dB and phase in two lines 20 * log|z| dB

arctan (Im(z) / Re(z) )

Lin Mag and Phase

Magnitude of z (unconverted) and phase in two lines

||
arctan (Im(z) / Re(z) )

Real and Imag Real and imaginary part of z in two lines X
y
Default (Trace) Marker format identical with trace format -
R+jX Unnormalized resistance and reactance; L or C in three lines R
(Smith diagram) X

L or C*
G+jB Unnormalized conductance and susceptance; L or C in three lines G
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Ch1  Start 10 MHz Pwr - 10 dBm Stop 6 GHz
Trcl Start O0m — Distance To Fault Stop 1.3m

The parameters of the impulse response and frequency-domain representation are related due to the
mathematical properties of the time-domain transform. In practice, this means that the sweep points may
have to be adjusted to the length of the transmission line and the expected distance-to-fault:

¢ The impulse-response resolution is proportional to the measured sweep range: The larger the
sweep range (span), the better the resolution.

* At fixed frequency span, the maximum distance that can be measured is proportional to the
number of sweep points (i.e. inversely proportional to the Frequency Step Size). The larger the
Number of Points, the longer the maximum distance between the calibrated reference plane (most
conveniently, PORT 2 of the analyzer) and the located fault.

e The R&S ZVL can automatically determine a suitable number of sweep points (Auto Number of
Points). Moreover it is possible to define which of the peaks will be considered as being due to a
fault, and to draw up and export a list of the detected peaks.

Trace

Trace-=
Market- >
Marker

Farmat

Sicale
Lines

Skark Diskance ...

Stop Distance ...

Impedance »
,qdp it 5 Stimulus Frequency 3
o r:.l.tanFce " 5 Auka Number of Points
ELIL7 LS Cable Type ...
Full One-Part PZ Cal...
w Fault Limit ...

W Show Fault Lisk
Export Fault List ...

«  Start Distance and Stop Distance define the distance window for the distance-to-fault
measurement.

«  Stimulus Frequency opens a submenu to define the frequency stimulus axis.

e Auto Number of Points adjusts the number of sweep points in order to provide an unambiguous
display of the fault locations.

e Cable Type opens a dialog to select a standard (predefined) cable type or add a cable with
arbitrary permittivity.
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* Full One-Port P2 Cal opens the calibration wizard to perform a full one-port calibration at port no.
2 and re-adjust the reference plane (distance zero).

e Fault Limit defines a minimum response value in dB for a trace maximum to be considered as
being due to a fault.

« Show Fault List displays a list of all peaks that fulfil the Fault Limit condition.
« Export Fault List opens a Save As... dialog to write the fault list data to an ASCII file.

Distance-to-Fault

Enables or disables the location of a discontinuity on a transmission line (with option R&S ZVL-K2). The
distance-to-fault measurement requires a linear frequency sweep (Channel — Sweep — Sweep Type — Lin.
Frequency). The analyzer automatically disables the distance-to-fault measurement as soon as a different
sweep type is selected.

@Default settings for distance-to-fault

The following settings are performed automatically when a distance-to-fault measurement is enabled
(Trace — Meas— Distance-to-Fault: On):
« The reflection coefficient S22 is selected as measured quantity.

¢ The stimulus axis shows a distance window. The start and stop distance is displayed below the
channel settings.

* The cable type (e.g. Ideal Air Line) is displayed in the trace list. A context menu opens the Cable
Type dialog.

* The number of points is increased, if necessary. See Auto Number of Points.

Remote control: CALCul at e<Chn>: TRANsf or m DTFaul t : STATe

Start Distance..., Stop Distance...

Defines the distance range (x-axis range) for the distance-to-fault measurement. The Start Distance and
the Stop Distance correspond to the left and right edge of the diagram area; they are shown below the
channel settings:

Ch1  Start 10 MHz Pwr -10 dBm Stop 3 GHz
Trc1  Start Om — Distance To Fault Stop 10m

@Distance trace settings
While a distance-to-fault measurement is active the trace settings behave as follows:

- Start Distance... and Stop Distance... configure the distance axis.

e dB Mag is the recommended Trace Format, although other formats are available.
e Limit lines can be defined like the limit lines for time sweeps.

« The marker and bandfilter search functions are available for the transformed trace.

Note that only the reflection coefficient S,, (and the corresponding impedance and admittance
parameters) are available as measured quantities.

Remote control: CALCul at e<Chn>: TRANsf or m DTFaul t : STARt
CALCul at e<Chn>: TRANsf or m DTFaul t : STOP
CALCul at e<Chn>: TRANsf or m DTFaul t : CENTer
CALCul at e<Chn>: TRANsf or m DTFaul t : SPAN
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Stimulus Frequency

Opens a submenu which gives access to the frequency stimulus axis settings for the active channel.

| Trace
Trace->
Market- =
Marker
s11
521
512
522

Format

]
]
]
]
]
]
]

Scale
Lines

v Distance -To-Fault

Define Distance -To-Fault  » Start Distance ...

Skop Distance ...

Imped 3
mp?f ance Stimulus Frequency » Center Frequency. ..
Admittance -
N 5 Auko Murnber of Points Frequency Span...
ERLIY FEE S Cable Type ... Stark Frequency...
Full Ore-Port PZ Cal... Stop Freguency...
v Fault Limit ...
v Show Fault List
Export Fault List ...

The stimulus frequency settings that the R&S ZVL uses for the distance-to-fault measurement are
identical with the general Channel — Stimulus settings. Previous settings are not restored when the
distance-to-fault measurement is switched off.

Remote control: [ SENSe<Ch>: ] FREQuency: STARt
[ SENSe<Ch>: ] FREQuency: STOP
[ SENSe<Ch>: ] FREQuency: CENTer
[ SENSe<Ch>: ] FREQuency: SPAN

Auto Number of Points

Adjusts the number of sweep points in a way that guarantees unambiguous display of the fault locations.

Since the behavior of the DUT is measured at discrete frequency points, the impulse response resulting
from a transformation to the time/distance domain is periodic. By settings the number of points to the
value shown below, the frequency interval between the measured points (Frequency Step Size) is small
enough to ensure that all faults in the distance domain belong to the same period.

The required number of points depends on the frequency span (fsiop — fstart), the stop distance dgop, and the
velocity factor v of the transmission line (see Cable Type). The analyzer sets the number of points N as
the nearest integer greater than or equal to the following expression:

26* dstop * (fstop - start) / (V * CO)

The minimum number of points set by Auto Number of Points is 201. If the calculated minimum number of
points is larger than the maximum number of points of the R&S ZVL, the analyzer generates a notice
message and also reduces the frequency span, at the expense of distance resolution.

o Use Auto Number of Points to reduce the number of points and speed up the measurement, e.g. after
setting a smaller frequency span or stop distance.

Remote control: CALCul at e: TRANsf orm DTFaul t : PO Nt s

Cable Type...

Opens a dialog to select a standard (predefined) cable type or add a cable type with arbitrary parameters.
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x|
Permittivity: 1.455 “elocity Factor: 0.621

Attenuation Range: 0.042 dB/m .. 0.254 dB/m
Awailable Cable Types... | Frequency Range: 100 MHz .. 3 GHz

OK I Cancel | Help |

The pull-down list in the Cable Type dialog contains an ideal air line (with a relative permittivity of 1, a
corresponding velocity factor of 1, and zero attenuation) and a wide range of standard cable types. Click
Available Cable Types to open a second dialog where you can view the parameters of the predefined
cable types and add new types.

x
Cahle Type Relative Welocity Aftenuation B
FPerrmittivity Factar
Ideal &ir Line 1.000 1.000 0 dEjm at 1 GHz
L454566-E17 1.485 0.821 Defined by Frequency Lisk _
L45466-E21 1.250 0.581 Defined by Frequency Lisk _
L45466-E23 1.250 0.881 Defined by Frequency Lisk _
L45466-E24 1.290 0.881 Defined by Frequency Lisk _
L45466-E25 1.290 0.5881 Defined by Frequency Lisk _
LOF12-50 1.290 0.881 Defined by Frequency Lisk _
LDF4-504 1.280 0.5881 Defined by Frequency Lisk _
LDF5-504 1.261 0.891 Defined by Frequency Lisk _
LDF&-50 1.261 0.891 Defined by Frequency Lisk _
LDF7-506 1.290 0.881 Defined by Frequency List | B
Add Type | Delete Type |
oK. I Cancel | Help |

In the Available Cable Types dialog, added cables must be defined with their relative permittivity €, and the
attenuation at a particular frequency or in a frequency range. The velocity factor 1/sqrt(¢;) is a measure for
the velocity of light in a dielectric with permittivity €, relative to the velocity of light in the vacuum; see
Length offset parameters: Definition. This parameter is needed to convert the propagation times in the
cable into distances. Permittivity and velocity factor are coupled parameters.

@Cable description files, *.rsc

The R&S ZVL provides a wide range of pre-installed cable types. The properties of each cable are stored
in an ASCII file with the default file extension *RSC, the cable type forming the file name, e.g.:

[P\ 5088-HFLR.rsc - Notepad
File Edit Format View Help
|”r:ab'le mode] mMame; 5088-HFLR

Description; Eutljen 2/8 inch
ocity; 264000000

Propagation wve
1;20;0. 0169
2;100;0.0312
3;200;0.0445
4:200;0.0545
3:600;0.079
6;894; 0, 0875
7:1960;0.1014
{8;1000;0,1037
G;1700;0.1381
10; 2000 0,151
11;2300;0,1631
1Z2;3000; 0,189

Pre-installed cable description files are stored in the C: \ R_S\ I nstr\ resour ces\ Nwa\ Cabl eTypes
directory. A new, user-defined cable type is stored under C: \ R_S\ I nstr\ user\ Nwa\ Cabl eTypes.
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o Use the MMEMory. .. commands to store or re-load all cable specifications including the user-defined
ones to/from a separate directory.

Remote control: CALCul at e: TRANsf or m DTFaul t : DEFi ne
CALCul at e: TRANsf or m DTFaul t : SELect
CALCul at e: TRANsf or m DTFaul t : DELet e

MVENMbr y: LOAD: CABLe
MVENMbr y: SAVE: CABLe

Attenuation Factors for Cables

The measured cables are assumed to be homogenuous so that the attenuation per length unit is constant.
This means that the attenuation can be expressed in units of dB/m or dB/ft, depending on the Distance
Unit selected in the System Configuration dialog. Due to the skin effect and various other factors, the
attenuation is generally frequency-dependent.

The Attenuation dialog defines the frequency dependence of the cable attenuation. A click on an entry in
the Attenuation column of the Available Cable Types dialog opens this dialog.

x
Fregquency Attenuation |
150 MHz 0.022 dBfm
450 MHz 0.033 dBfm
900 MHz 0.056 dBfm
1.5 GHz 0,074 dBfm

Add Freq | DeleteFreql
(0] I Cancel | Help |

For user-defined cables, the Frequency and Attenuation columns in the dialog are editable. The frequency
dependence can be defined in two alternative ways:

e Single reference frequency

If the cable attenuation is specified at a single frequency, the R&S ZVL calculates the attenuation
factor at the center frequency of the sweep range, assuming that Attenuation (f.onst) / Attenuation
(feenter) = SArt (feonst / feenter)- This frequency dependence accounts for the impact of the skin effect.

The impulse response trace is corrected with the calculated attenuation factor Attenuation (feenter).
* Frequency list

If the cable attenuation is specified at several frequency points, the R&S ZVL calculates the
attenuation factor f.eerat the center frequency of the sweep range by linear interpolation. If foener is
outside the specified frequency range, then the frequency dependence is linearly extrapolated,
using the two first or the last two specified frequency points.

The impulse response trace is corrected with the calculated attenuation factor Attenuation (feenter)-

It is recommended to specify the cable attenuation as accurately as possible. The correction due to the
attenuation factor is proportional to the measured distance between the fault and the reference plane: The
larger the distance, the larger the correction.
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Remote control: CALCul at e: TRANsf or m DTFaul t : DEFi ne

Full One-Port Cal...

Opens the calibration wizard to perform a full one-port calibration at port no. 2. The calibration serves
several purposes:

« Define the reference plane (zero distance).

« Normalize the trace (total reflection of the signal corresponds to a 0 dB peak).

« Avoid spurious effects, e.g. peaks on the impulse response trace that are not due to a fault.

If necessary, the analyzer also increases the number of points; see Auto Number of Points.

Remote SENSe: CORRect i on: COLLect : METHod: DEFi ne ' Test Full One Port',
control: FOPort, 2

SENSe: CORRect i on: COLLect : ACQui re: SELect ed OPEN, 2

SENSe: CORRect i on: COLLect: ACQuire: SELected SHORt, 2

SENSe: CORRect i on: COLLect : ACQui re: SELect ed MATCh, 2

SENSe: CORRect i on: COLLect : SAVE: SELect ed

Fault Limit...

Defines a minimum response value in dB for a trace maximum to be considered as being due to a fault.
The fault limit is defined relative to the 0 dB-line in the test diagram, i.e. the peak response value for total
reflection after proper calibration. The fault limit is handled like any other trace limit:

» Defining a fault limit overwrites the previously defined limit lines for the active trace. The fault limit
forms a new upper line segment which is displayed in the Define Limit Line dialog.

e If Trace — Lines — Show Limit Line is enabled, the fault limit is displayed as a horizontal limit line.

« If the limit check is enabled (Limit Check On), peaks above the fault limit can change their color,
and a PASS or FAIL message is displayed.

YA A

Remote control: CALCul at e: TRANsf or m DTFaul t : PEAK: THReshol d

Show Fault List

Displays a list of all peaks that fulfil the Fault Limit condition.

Fault | Trace | Distance | Peak Responze |

1 Trel 11 mm -12.90dB
2 Trel 104 mm -17.36 dB
3 Tred 195 mm 2218 dB

|FE
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segment the limit line is defined as a straight line connecting two points.

© Creating limit lines with minimum effort
Choose one of the following methods to efficiently create and handle limit lines:
* To define a limit line with only a few segments, use Add Segment and edit each segment in the
segment table individually.
« Use the multiselection feature to edit several limit line segments at the same time.

» Select a data or memory trace as a limit line (Import Trace) or import a trace stored in a file
(Import File).

» Save your limit lines to a file so you can re-use or modify them later sessions (Save Limit Line,
Recall Limit Line).

Define Limit Line for Trc3 x|
Fecall Limit Line... | Sawe Limit Line... | Tirport Trace.. Impart File... |
# | Tvpe | Start Stirmulus Stop Stimulus | Start Response | Stop Response |ﬁ|
Upper j 300 kHz 30.2985 MHz -993 dB -993 dB
2 Upper j 30.2985 MHz £0.297 MHz -993 dB -6.336296 dB
3 Upper j 60.297 MHz 90.2955 MHz -6.336296 dB -6.106153 B
4 Upper j 90.2955 MHz 120.294 MHz -6.106153 dB -6.018864 dB
5 Upper j 120.294 MHz 150.2925 MHz -6.018864 dB -6.183183 B
B Upper j 150.2925 MHz 180.291 MHz -6.183183 dB 5900931 dB  +|
Add Segment | Delete Segment Del All Segments |
Close | Help |

The Define Limit Line dialog contains a table to edit the individual segments of the limit line; see below.
The active trace is indicated in the title bar of the dialog. The three buttons below the table extend or
shorten the segment list.

« Add Segment adds a new segment to the list. The new segment is a copy of the previously active
segment and inserted after that segment. The current segment numbers are adapted. The
analyzer places no restriction on the number of segments in a limit line.

+ Delete Segment removes the selected segment from the list.
« Del All Segments clears the entire segment list so it is possible to define or load a new limit line.

The buttons to the right of the table are used to import and export limit line data.

e Recall Limit Line... calls up an Open File dialog to load a limit line from a limit line file. Limit line
files are ASCII files with the default extension *.limit and a special file format.

e Save Limit Line... calls up a Save As... dialog to store the current limit line configuration to a limit
line file. Limit line files are ASCII files with the default extension *.limit and a special file format.

¢ Import Trace

opens a box to select a trace that can be used to define a limit line.

The box contains all data or memory traces of the active channel. As soon as a trace is selected,
the Properties of Imported Segments dialogwith further global import options is opened.

* Import File
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Calls up a standard Import File dialog to load a limit line from a trace file. The limit line import is
analogous to the import of traces. Trace files are ASCII files with selectable file format. After the
trace file is selected, the Properties of Imported Segments dialogwith further global import options
is opened.

Imported traces are polygonal curves with n points and n — 1 segments. The number of points n is set via
Channel — Sweep — Number of Points. The n — 1 segments are appended to the current segment table for
further editing. Existing limit line segments are not overwritten.

o To import a limit line file (*.limit) you can also use the Windows Explorer and simply double-click the
file or drag and drop the file into the NWA application. You have to switch on the limit check separately.
Use the paste marker list for convenient entry of Start and Stop values.

@Columns in the segment table

The table contains an automatically assigned current number for each segment plus the following editable
columns:

* Type indicates whether the segment belongs to an Upper or a Lower limit line, or if the limit check
at the segment is switched Off. Switching off the limit check does not delete the segment but
changes its screen color.

e  Start Stimulus is the stimulus (x-axis) value of the first point of the segment (not necessarily
smaller than Stop Stimulus).

e Stop Stimulus is the stimulus (x-axis) value of the last point of the segment (not necessarily larger
than Start Stimulus).

e Start Response is the response (y-axis) value of the first point of the segment.
« Stop Response is the response (y-axis) value of the last point of the segment.

The limit line segment is calculated as a straight line connecting the two points (<Start Stimulus>, <Start
Response>) and (<Stop Stimulus>, <Stop Response>); see Rules for Limit Line Definition.

Remote control: CALCul at e<Chn>: LI M t: CONTr ol [ : DATA]
CALCul at e<Chn>: LI M t : DATA
CALCul at e<Chn>: LI M t: SEGrent <Seg>. ..
CALCul at e<Chn>: LI M t: UPPer. ..
CALCul at e<Chn>: LI M t: LOVer. ..
CALCul at e<Chn>: LI Mt : DELet e: ALL
CALCul at e<Ch>: LI M t : SEGvent : COUNt ?
MVEMory: STORe: LI M t
MVEMor y: LOAD: LI M t

Multi-Selection of Limit Line Segments

In the Define Limit Line dialog it is possible to edit several limit line segments at the same time. Selection
of two or more segments (use the left mouse key and the Shift key of an external keyboard) and a right-
click on the dark grey Seg. area opens a context menu:
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5Seq. Type Start Stimulus| Stop Stimulus

1|Upper = 300 kHz 8 GHz

Delete 5 ' Lowwet

clete Segments
4 d off
5 Add Response Offset... L.040148 GHz
Add Stimulus Offset...

Ade Ent D
: Start Response. .. : E

e Stop Response...

Skart Stimulus...
Stop Stimulus. ..

Merge Seqrents
The context menu provides the following functions:
* Modification of all entries in the segment table: Type, start and stop values for the stimulus and
response variable.

« Definition of an offset for response and stimulus values in analogy to the Properties of Imported
Segments dialog.

* Delete the selected segments.

« Merge the selected segments to a single new segment. The start and stop values of the new
segment are given by the start values of the first selected segment and the stop value of the last
selected segment. The type is taken from the first selected segment. The new segment replaces
the selected segments.

Remote control: CALCul at e<Chn>:LIMt: UPPer. ..
CALCul at e<Chn>:LIMt: LONr. ..

Rules for Limit Line Definition

The analyzer places very few restrictions on the definition of limit line segments. The following rules
ensure a maximum of flexibility:

* Segments don't have to be sorted in ascending or descending order (e.g. the Start Stimulus value
of segment no. n doesn't have to be smaller than the Start Stimulus value of segment no. n+1).

« Overlapping segments are allowed. The limit check in the overlapping area refers to the tighter
limit (the pass test involves a logical AND operation).

* Gaps between segments are allowed and equivalent to switching off an intermediate limit line
segment.

e Limit lines can be partially or entirely outside the sweep range, however, the limits are only
checked at the measurement points.

The following figure shows a limit line consisting of 3 upper and 2 lower limit line segments. To pass the
limit check, the trace must be confined to the shaded area.
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As a consequence of the limit line rules, the limit check will always pass a DUT if no limit lines are defined.
File Import Settings

The Properties of Imported Segments dialog appears before a trace is imported into the Define Limit Line
dialog.

Properties of Imported Segments from 511 in C= x|
Offsets Type
 Lower Limit
Stirnulus: |u Hz jj - of

oK I Cancel | Help |

The dialog assigns common properties to all limit line segments generated by the imported trace.

» Offsets contains two input fields to define constant offset values for all imported segments. The
Response offset shifts all segments in vertical direction, the Stimulus offset shifts them in
horizontal direction. The offsets are added to the start and stop values of all segments.

« Type defines whether the imported segments belong to the Upper or Lower limit line. A third option
is to import the segments but disable the limit check (Off).

Remote CALCul at e<Chn>: LI M t: LONer : FEED

control: <sti nmul us_of f set >, <response_of f set >[, <trace_nane>]
CALCul at e<Chn>: LI M t : UPPer : FEED
<stinul us_of fset >, <response_of f set >[, <t race_nane>]
MVEMory: LOAD: LI M t

File Format for Limit Lines

The analyzer uses a simple ASCII format to export limit line data. By default, the limit line file has the
extension *.limit and is stored in the directory shown in the Export Limit Line and Import Limit Line dialogs.
The file starts with a preamble containing the channel and trace name and the header of the segment list.
The following lines contain the entries of all editable columns of the list.

@Example of alimit line file

The limit line:

Seg. Type 5| Start Stimulus| Stop Stimulus | Start Response | Stop Response
1| Upper = 1GHz 3 GHz zdB 2dB
2| Lower = 3 GHz & GHz 3dB 4dB
3 Off - 300 kHz 1GH: 1dB 1dB

is described by the limit line file:

# version 1.00

+

# Channel 2

# Trace 2

en:Type; Start Stimulus[MHz]; Stop Stimulus [MHz]; Start Response[dB]; Stop Response[ds];
Upper;  1.000000000000000E+003; 3. 000000000000000E+003; 2.000000000000000E+000; 2. 00000000000000DE+000;
Lower;  3.000000000000000E-Q06; 8. 000000000000000E+003; 3.000000000000000E+000; 4. 000000000000000E+000;
off; 3.000000000000000E-001; 1.000000000000000E+003; 1.000000000000000E+000; jl. 000000000000000E+000;

Remote control: MVEMory: LOAD: LIMt "Trc_name","fil e_name"
MVEMory: STORe: LIMt "Trc_name","fil e_nane"

|FE
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i
Pecall Ripple Limit. | Seve Ripple Limit. |
# Fange On/Off Start Stimulus | Stop Stimulus | Ripple Limit
On > 100 MHz 4 GHz 2dB
2 On i 3 GHz 3 GHz 4199035 dB
3 On = 3 GHz 4.9000045 GHz 2dB
Add Range Delete Range Align All Banges | Del All Banges |
Cloge | Help |

The Define Ripple Limit dialog contains a table to edit the individual ripple check ranges; see below. The
active trace is indicated in the title bar of the dialog. The buttons below the table extend, shorten, or re-
order the range list.

« Add Range adds a new range to the list. The new range is and inserted after the previously
selected range. The current range numbers are adapted; the start and stop stimulus values are
set so that an overlap is avoided. Moreover, the ripple limit is estimated according to the
measured ripple of the trace in the created range. The analyzer places no restriction on the
number of ranges assigned to each trace.

« Del. Range removes the selected range from the list.

< Align All Ranges subdivides the entire sweep range into contiguous ripple limit ranges of equal
width. The ripple limits are estimated according to the measured ripple of the trace in the created
ranges.

« Del All Ranges clears the entire range list so it is possible to define or load a new ripple limit line.
The buttons to the right of the table are used to import and export limit line data.
e Recall Ripple Limit... calls up an Open File dialog to load a ripple limit line from a file. Ripple limit
files are ASCII files with the default extension *.ripple and a special file format.

e Save Ripple Limit... calls up a Save As... dialog to store the current ripple limit configuration to a
ripple limit file. Ripple limit files are ASCII files with the default extension *.ripple and a special file
format.

o To import a ripple limit file (*.limit) you can also use the Windows Explorer and simply double-click the
file or drag and drop the file into the NWA application. You have to switch on the limit check separately.
Use the paste marker list for convenient entry of Start and Stop values.

@Columns in the range table

The table contains an automatically assigned current number for each range plus the following editable
columns:

* Range On/Off indicates whether the ripple limit check in the range is enabled (On) or Off.
Switching off the ripple limit check does not delete the range but hides the entry in the info field.

e  Start Stimulus is the smallest stimulus (x-axis) value of the range.

e  Stop Stimulus is the largest stimulus (x-axis) value of the range.

* Ripple Limit is the maximum allowed difference between the largest and the smallest trace value
in the range.

The ripple limit range is displayed as two parallel, horizontal lines in the diagram. Stop Stimulus — Start
Stimulus is the length of both lines; Ripple Limit is their distance; see Rules for Limit Line Definition.
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Remote control: CALCul at e<Chn>: Rl PPl e: CONTr ol : DOVAI n
CALCul at e<Chn>: Rl PPl e: DATA
CALCul at e<Chn>: Rl PPl e: SEGrent <Seg>. . .
CALCul at e<Chn>: Rl PPl e: DELet e: ALL
MVEMbry: STORe: RI PPl e
MVEMbry: LOAD: RI PPl e

Multi-Selection of Ripple Limit Ranges

In the Define Ripple Limit dialog it is possible to edit several limit ripple ranges at the same time. Selection
of one or more ranges (use the left mouse key and the Shift key of an external keyboard) and a right-click
on the dark grey Seg. area opens a context menu:

# | Range On/DIf Start 5t

Range OnyOFf 3
Delete Ranges

3
24 add Response Offset,,,
4 &dd Stimulus Offset, .,

Ripplz Lirnit. ..

Start Stimulus, ..
Skop Stimulus. ..

Merge Ranges
The context menu provides the following functions:
* Modification of all entries in the range table: Range On/Off, stimulus start and stop values, ripple
limit.
« Definition of an offset for response and stimulus values in analogy to the Properties of Imported
Ranges dialog.
« Delete the selected ranges.

« Merge the selected ranges to a single new range. The start and stop values of the new range are
given by the start values of the first selected range and the stop value of the last selected range.
The first range also provides the ripple limit and the information whether the merged range is on
or off. The new, merged range replaces the selected ranges.

Remote control: CALCul at e<Chn>: RI PPl e: SEGVent <Seg>. . .

Rules for Ripple Limit Definition

The analyzer places very few restrictions on the definition of ripple limit ranges. The following rules ensure
a maximum of flexibility:

* Ranges do not have to be sorted in ascending or descending order (e.g. the Start Stimulus value
of range no. n doesn't have to be smaller than the Start Stimulus value of range no. n+1).

« Overlapping ranges are allowed. The limit check in the overlapping area is related to the tighter
limit (the pass test involves a logical AND operation).

* Gaps between ranges are allowed and equivalent to switching off an intermediate ripple limit
range.

* Ripple limit ranges can be partially or entirely outside the sweep range, however, the limits are
only checked at the measurement points.

The following figure shows a ripple limit test involving 3 ranges.
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Channel
Stimulus 3
Par B 3
Start Cal One-Port P1 J Calibration Lnit ...
Swesn 3 Repeat Frey Cal,,, One-Port P2 3 Mormalize {Short), ..
Chanrel Select ¥ Caofrection OFf Two-Pork P1 P2 » Full...
Port Extensions 3
Cal Managet...

Recall Last Cal Set

Cal Kits...

One-port calibrations can be performed automatically or manually.

e Calibration Unit 75 Q starts an automatic full one-port calibration. This function is enabled while
the Calibration Unit is connected.

The following menu commands calls up the start dialog of the calibration wizard to start a manual
calibration:

* Normalize (Short) initiates a normalization using a short standard.

¢ Full initiates a full one-port calibration.

Remote [ SENSe<Ch>:] CORRecti on: COLLect: AUTO ' ', <port_no> (for matching
control: analyzer and cal unit ports)
[ SENSe<Ch>: ] CORRect i on: COLLect : AUTO PORTs (for arbitrary pairs of ports)

[ SENSe<Ch>: ] CORRect i on: COLLect : METHod: DEFi ne

Two-Port P1 P2

Opens a submenu to select a two-port calibration at test ports PORT 1 and PORT 2:

Channel
Skimulus +
Pt B 4
Start Cal Cne-Port P1 ¥
Sweep 3 Repeat Prew Cal, .. Cne-Port P2 3
Channel Select ¥ Cotrection Off Two-Port PL P2+ [ (el fay A

Mormalize Forward. .

Part Extensions L4
Mormalize Backward. ..

Cal Manager... Mormalize Both Directions. ..

Recall Last Cal Set COne Path Two-Part...
TOSM...

Cal Kits...

One-port calibrations can be performed automatically or manually.

e Calibration Unit 75 Q starts an automatic tow-port TOSM calibration. This function is enabled
while the Calibration Unit is connected.

The following menu commands calls up the start dialog of the calibration wizard to start a manual
calibration:

e Normalization Forward... initiates a normalization in forward direction (using PORT 1 as a source
port and a through standard). This calibration type is preferable (compared to a normalization in
both directions), if only forward transmission parameters (S,1) are measured.

* Normalization Backward... initiates a normalization in backward (reverse) direction (using PORT 2
as a source port and a through standard). This calibration type is preferable (compared to a
normalization in both directions), if only reverse transmission parameters (S;,) are measured.

* Normalization Both Directions... initiates a normalization in forward and backward direction (using
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a through standard). This calibration type is preferable (compared to a unidirectional
normalization), if both transmission parameters (S,1 and S;,) are measured.

¢ One Path Two-Port initiates a full one-port calibration.
* TOSM initiates a Through-Open-Short-Match (12-term) calibration

Remote [ SENSe<Ch>: ] CORRecti on: COLLect: AUTO ' ', <port_no> (for matching
control: analyzer and cal unit ports)
[ SENSe<Ch>: ] CORRect i on: COLLect : AUTO PORTs (for arbitrary pairs of ports)

[ SENSe<Ch>: ] CORRect i on: COLLect : METHod: DEFi ne

Guided Calibration

The analyzer provides a calibration wizard for each calibration type. The guided calibration consists of the
following steps:

» Select Physical Port Connectors and calibration kits at all calibrated ports.

» Measure Standards: Acquire measurement data for all standards required for the selected calibration
type.

» Calculate the system error correction data (error terms) from the measurement data of the standards
and apply the result to the active channel.

o A successful calibration will supersede the previous calibration, discarding all previous system error
correction data. To keep older correction data you can transfer them into a Cal Pool using the Calibration
Manager.

The system error correction data determined in a calibration procedure are stored on the analyzer. You
can read these correction data using the remote control command [ SENSe<Ch>: ] CORRect i on: CDATa.
You can also replace the correction data of the analyzer by your own correction data sets.

Select Connectors

The first dialog of the calibration wizard displays a table to select the connectors and calibration kits for all
calibrated physical ports.

|FE
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¥ Same Connector Type atAll Ports

ﬂ| Connector Refl Imp Calibration Kit |
1185 rom [r] - 500 G5058EP >
2 1.85 mm [f) - 500 S5058EF j

Irpart Kit.. |

< Back | Mext > | Cancel Help

The table contains the following rows:

e Physical Port Number #

The ports (and therefore the number of table rows) are determined by the active calibration type
selected in the Start Cal submenu.

e Connector

provides a drop-down list to select the connector type An (f) behind the connector type denotes
female connectors, an (m) denotes male connectors. Symmetric (sexless) connectors (e.g. PC7)
are not labeled. User-defined connectors can be added or removed in the Available Connector
Types dialog, which is opened from the Channel — Cal — Cal Kits dialog. at the port and its gender.
If Same Connector at All Ports in Table is active, the connector types at all ports (but not their
gender) are always adjusted to the current selection. The default selection depends on the
analyzer model, e.g. on the reference impedance (50 Q /75 Q).

« RefImp shows the reference impedance for the selected connector.
* Calibration Kits

provides a drop-down list to select a calibration kit. The list contains all calibration kits available for
the selected connector type. The assignment of a calibration kit to a connector type must be the
same for all physical ports: If a calibration kit is changed, the analyzer automatically assigns the
new kit to all ports with the same connector type.

o Completness: The selected calibration kit must contain all standards needed for the active
calibration type. If it doesn't the analyzer displays an error message.

o Waveguide cutoff:If a user-defined waveguide connector is assigned to one of the calibrated
ports, then the start frequency of the active channel must be above the waveguide cutoff.
Otherwise the analyzer displays an error message.

Import Kit opens the Import Calibration Kit dialog to load and (if desired) activate a cal kit file.

Next > opens the second dialog of the wizard to continue the calibration procedure.

o

o If the calibrated channel has already been assigned to a cal group, the correction data overwrites the
cal group data, so the new calibration will affect all channels assigned to the cal group. The
network analyzer generates a notice message "New calibration will overwrite cal pool!" when
opening the calibration wizard.
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© Checks on switching to the next dialog

When the Next> buttonis pressed the analyzer checks the calibration kits and the matching of the
calibration standards and possibly displays a notice box (confirm with OK). This happens if one of the
calibration kits is described by ideal kit parameters or typical values.

Remote control: [ SENSe<Ch>: ] CORRect i on: COLLect : CONNect i on<port _no>

[ SENSe<Ch>:] CORRect i on: COLLect : SCONnect i on<port_no>
[ SENSe<Ch>:] CORRect i on: CKI T: <conn_t ype>: SELect "<Ckit_ Name>"

Measure Standards

The last dialog of the calibration wizard is used to perform the necessary measurements of standards and
to calculate the correction data.

Measured Standards (4 of 4):

= Port1:1.85 mm (m)
(7] Opent) 0Hz . B7GHz ing
(7] Short(f  OHz . 67 GHz ing
[ Match ) 0Hz . B? GHz indl
%) Port1:1.85 mm {m) - Port 2:1.85 mm ()
7] Through (mf) OHz .. 67 GH
| | i
¥ Show Measurament Diagram Measured between Por 1(m) and Port 2(f). 85058EF

¥ Keep Measurement Data for >Repeat Previous Cal< Aot Sweep

Cancel | Help |

The dialog displays the list of measured standards compiled in the previous dialog. The list is complete: All
standards must be measured to perform the selected calibrations.

Structure of the Measured Standards list
The list of measured standards has a tree structure.

« The first level contains all physical ports where one-port ¢=o (reflection) measurements are
required and all physical port combinations where two-port &> (transmission)
measurements must be performed.

e The second level contains check boxes for the standards to be measured at each port or
port combination.

» For a sliding match, a third level contains check boxes for the different positions of the
sliding element.

o To expand the list of a physical port symbol, click the symbol, to collapse the list, double-click
the symbol.

Calibrations using a match or sliding match

If the calibration kit contains a sliding match standard, the Sliding Match appears in the Measured
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Standards list whenever the selected calibration type requires a Match. A click on the node
expands the check boxes for the different positions of the load element. The number of different
positions is defined in the User Interface tab of the System Configuration dialog.

Cm3 Port1: NGB0

[ Openm) OHz ... 1000 GHz in N 50 01 deal Kit
() Short [m) OHz ... 1000 GHz in N 50 01 deal Kit
[ Match[m) 0Hz ... 1000 GHz in N 5001 deal Kit or
AP Sliding Match (m)0 Hz ... 1000 GHz in N 50 0 |deal Kit

[ Pasition 1

[ Pasition 2

[ Pasition 3

[ Pasition 4

[ Pasition 5

[ Position &

[ Position 7

The sliding match is a one-port standard consisting of an air line with a movable, low-reflection load
element (sliding load). This standard is used because a no perfect match is available over a wide
frequency range. However, a series of measurements at a given frequency with equal mismatch
and varying phase yields reflection factors that are located on a circle in the Smith chart. The
center of this circle corresponds to perfect match. The network analyzer determines and further
corrects this match point following |. Kasa's circle-fitting algorithm.

To obtain the reflection coefficient for a perfectly matched calibration standard, the sliding load
must be measured at least at 3 positions which should be unequally spaced to avoid overlapping
data points. Increasing the number of positions to 4 — 6 can improve the accuracy. Moreover it is
recommended to use the predefined load positions of the standard.

The calibration is valid (Apply is available) if either the match or three positions of the sliding match
have been measured. However, it is often desirable to acquire calibration data from both standards.
The analyzer combines the data in an appropriate manner:

« The match results are used up to the lower edge of the specified frequency range of the
sliding match (Min Freq).

« The sliding match results are used for frequencies above the Min Freq. In general, the
sliding match will provide better results than the match within its specified frequency range.

Checking one of the boxes in the list causes the analyzer to stop the measurement in all channels except
the active one and measure the standard according to the active channel settings. The progress of the
calibration sweep and the result can be monitored in the diagram. In case of an error (e.g. if the
measurement result shows that the calibration standard was not connected properly), Abort Sweep
immediately terminates the sweep.

When the sweep is completed, a green checkmark appears in the checkbox. Measurements can be
repeated as often as desired. Newer results overwrite older measurement data.

© Most channel settings remain valid for calibration sweeps.

© Checks for the calibration sweep

If the sweep range of the active channel exceeds the validity range of the standard model (defined by Min
Freq and Max Freq in the Add/Modify Standard dialog) the analyzer displays a notice box (confirm with
OK).

The dialog provides further controls:

e Show Measurement Diagram displays or hides the diagram to the right of the list of Measured
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Standards. Hiding the diagram leaves more space for displaying the characteristics of the
measured standards.

« Keep Measurement Data for >Repeat Previous Cal< causes the raw measurement data of the
standards to be stored after the calibration is completed. This enables the Repeat Prev Cal...
command, which can be used to optimize a previous calibration without repeating the
measurement of all standards. If Keep Measurement Data... is not active, then the raw
measurement data of the standards is deleted and the analyzer only stores the system error
correction data. Deleting the raw data saves disk space.

* Apply is enabled as soon as data has been acquired for all standards. The button starts the
calculation of the system error correction data and closes the calibration wizard. The current
instrument settings are stored with the correction data. To avoid incompatibilities, older system
error correction data is deleted unless it has been transferred into a Cal Pool using the Calibration
Manager.

o The Keep Measurement Data for >Repeat Previous Cal< setting is valid for the current calibration
only. To activate this function in general, use the parameter in the User Interface tab of the Sytem
Configuration dialog (menu Nwa-Setup — System Config).

© Checks during the calculation of correction data

Incompatibilities between the selected calibration type, the standards and the channel settings may cause
the calibration to be inaccurate. The analyzer auto-detects potential sources of errors and displays
appropriate, self-explanatory notice boxes.

Remote control: [ SENSe<Ch>: ] CORRect i on: COLLect [ : ACQui r e] : RSAVe
[ SENSe<Ch>: ] CORRect i on: COLLect[: ACQUi re] : SELect ed

[ SENSe<Ch>:] CORRect i on: COLLect : SAVE
[ SENSe<Ch>:] CORRect i on: COLLect: DELet e ["<cal _nane>"]

Calibration Labels

The following labels in the trace list inform you about the status or type of the current calibration.

Label Meaning

Cal The system error correction is applied without interpolation. This means that a set of measured
correction data is available at each sweep point.

Cal The system error correction is applied, however, the correction data for at least one sweep
int point is interpolated from the measured values. This means that the channel settings have
been changed so that a current sweep point is different from the calibrated sweep points. It is
not possible to disable interpolation.

Cav The system error correction uses variable calibration methods to calculate a measurement
parameter. This happens for example, if a Z-parameter is calculated from S-parameters which
are partly factory calibrated and partly normalized. This can also happen, if the analyzer uses a
one port calibration at port 1 and a normalization at port 2.

Ca? The system error correction is applied, however, the accuracy is questionable because of of
the following applies:

« The attenuator settings during the calibration differ from the attenuator settings during
the measurement.
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Delay = M Electrical Length = £, - 4/,
[
Electrical Length, Mechanical Length or Delay are coupled parameters. When one of them is
changed, the other two follow.

The velocity factor is 1/sqgrt(g;) and is a measure for the velocity of light in a dielectric with
permittivity €, relative to the velocity of light in the vacuum (velocity factor < 1). Permittivity and
velocity factor are coupled parameters.

For a non-dispersive DUT, the delay defined above is constant over the considered frequency
range and equal to the negative derivative of the phase response with respect to the frequency
(see mathematical relations). The length offset parameters compensate for a constant delay, which
is equivalent to a linear phase response.

If a dispersive connector type (i.e. a waveguide; see Offset Model dialog) is assigned to a test port
that is related to a particular quantity, then the phase of the quantity is calculated taking dispersion
effects into account.

Loss parameters: Definition

The loss L is the attenuation of a wave traveling through the offset transmission line. In logarithmic
representation, the loss can be modeled as the sum of a constant and a frequency-dependent part.
The frequency dependence is essentially due to the skin effect; the total loss can be approximated
by an expression of the following form:

Loss( )= [Loss(fw) - Lossm]- fi + Lose
ref

The DC loss Losspc, the reference frequency f.;, and the loss at the reference frequency Loss(f)
are empirical parameters for the transmission lines connected to each port which can be entered
into any of the dialogs in the Offset menu. For a lossless transmission line, both Losspc and
Loss(ff) are zero. In practice, Loss(f.e) often represents the dominant contribution so that Losspc
can be set to zero.

Offset parameters: Application and effect

Offset parameters can be particularly useful if the reference plane of the calibration cannot be
placed directly at the DUT ports, e.g. because the DUT has non-coaxial ports and can only be
measured in a test fixture. Offset parameters can also help to avoid a new complete system error
correction if a cable with known properties has to be included in the test setup.

A positive length offset moves the reference plane of the port towards the DUT, a negative offset
moves the reference plane away from the DUT. The offset parameters cannot compensate for a
possible mismatch in the test setup.

* A positive length offset moves the reference plane of the port towards the DUT, which is
equivalent to deembedding the DUT from a (perfectly matched) transmission line at that
port.

* A negative offset moves the reference plane away from the DUT, which is equivalent to
embedding the DUT into a (perfectly matched) transmission line at that port.

In contrast to the embedding/deembedding procedure, the offset parameters cannot compensate
for a possible mismatch in the test setup.

Each offset parameter is assigned to a particular port. The delay parameters affect the phase of all
measured quantities related to this port; the loss parameters affect their magnitude. An offset at
port 1 affects the S-parameters Sy4, S»4, S1o. Some quantities depend on the whole of all S-
parameters, so they are all more or less affected when one S-parameter changes due to the
addition of an offset length.
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o To account for the propagation in both directions, the phase shift of a reflection parameter due
to a given length offset is twice the phase shift of a transmission parameter. If, at a frequency of
300 MHz, the electrical length is increased by 250 mm (A4), then the phase of S, increases by 90
deg, whereas the phase of Sy, increases by 180 deg. Equivalent relations hold for the loss.

If the trace is displayed in Delay format, changing the offset parameters simply shifts the whole
trace in vertical direction. The sign of the phase shift is determined as follows:

« A positive offset parameter causes a positive phase shift of the measured parameter and
therefore reduces the calculated group delay.

* A negative offset parameter causes a negative phase shift of the measured parameter and
therefore increases the calculated group delay.

Channel
Stimulus »
Prar B 4
Stark Cal 3
Sweep 3 Repeat Frew cal, ..

Channel Select » Cotreckion Off

Part Extensions » Reset Lemgths
Cal Manager. .. Electrical Length. ..
Recall Last Cal Set Mechanical Length...
Delay...
Cal kits. .. 4
Auko Length

Auto OFfset

De- Embedding
Ermbedding

The offset parameters can be defined separately for each port.
* Reset Lengths restores the default values for all length offsets, i.e. it resets all values to zero. The
(de-)embedding parameters are left unchanged.
» Electrical Length defines electrical length offsets and loss parameters at all test ports.
« Mechanical Length defines mechanical length offsets and loss parameters at all test ports.
« Delay defines delay times and loss parameters at all test ports.

« Auto Length determines a length offset for the receiving port of the active measured quantity with
the condition that the residual group delay of the active trace is minimized.

« Auto Offset determines a length offset an loss for the receiving port of the active measured
quantity with the condition that the residual group delay of the active trace is minimized and the
measured loss is minimized as far as possible across the entire sweep range.

* De-Embedding and Embedding open configuration dialogs for (de-)embedding transformation

networks.
o

o The Zero Delay at Marker function overwrites the Offset parameters.

Remote control [ SENSe<Ch>: ] CORRect i on: OFFSet <port _no>[: STATe] <numeric
(for Reset _val ue>
Offsets):

Electrical Length

Opens a dialog to define the length offset parameters for the physical test ports as electrical lengths. The
dialog also contains the DC loss, the loss at the reference frequency Loss(f.s); and the reference
frequency f.f; see Loss parameters: Definition above.
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Electrical Length x|
Fortd Electrical Cne-Way Loss
Length atDC | atFreg | Freg
i 0m | Ode .| 0d8 .| 1GHz ]
2 [ nzsm L] 0w o sws b e
Select Cable Type.. | ¥ Same Offset Line Characteristics at All Forts
Close | Help |

The dialog provides the following additional control elements:

* Select Cable Type opens a dialog to use the parameters of a standard (predefined) cable type or
add a cable type with arbitrary parameters.

« If Same Offset Line Characteristics at All Ports is selected, the selected cable type is applied to all
ports.

Remote control: [ SENSe<Ch>: ] CORRect i on: EDELay<port_no>: ELENgt h
[ SENSe<Ch>: ] CORRect i on: LOSS<port _no>
[ SENSe<Ch>: ] CORRect i on: LOSS<port _no>: FREQuency
[ SENSe<Ch>: ] CORRect i on: LOSS<port no>: OFFSet

Mechanical Length

Opens a dialog to define length offset parameters for the physical test ports as mechanical lengths and
permittivities. The dialog also contains the DC loss, the loss at the reference frequency Loss(f.s); and the
reference frequency f.; see Loss parameters: Definition above.

x
Faort# kechanical Permittivity | Yelocity Oneay Loss
Length Factor atDC at Freq Freq
1 om .| 1.00062 099963 Ode ] OdB .| 1GHz L]
2 om ..] 1.00062 0.999639 08 | OdB | 1GHz L]
Select Cable Type.. | ¥ Same Offset Line Characteristics at All Ports
Close | Help I

The Mechanical Length dialog contains the three editable columns Mech. Length, Permittivity (g;) and
Velocity Fact 1/sqrt(e;); see Offset parameters: Definition above. Permittivity and velocity factor are
coupled parameters. The dialog provides the following additional control elements:

« Select Cable Type opens a dialog to use the parameters of a standard (predefined) cable type or
add a cable type with arbitrary parameters.

« If Same Offset Line Characteristics at All Ports is selected, the selected cable type is applied to all
ports.

o Select Same Offset Line Characteristics at All Ports to change the permittivity or velocity factor for all
ports by entering a single value.

Remote control: [ SENSe<Ch>: ] CORRect i on: EDELay<port _no>: DI STance
[ SENSe<Ch>: ] CORRect i on: EDELay<port_no>: Dl ELectric
[ SENSe<Ch>: ] CORRect i on: LOSS<port _no>
[ SENSe<Ch>: ] CORRect i on: LOSS<port _no>: FREQuency
[ SENSe<Ch>: ] CORRect i on: LOSS<port no>: OFFSet
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Delay

Opens a dialog to define the length offset parameters for the physical test ports as delays. The dialog also
contains the DC loss, the loss at the reference frequency Loss(f.); and the reference frequency f..f; see
Loss parameters: Definition above.

X
Port# Delay One-Way Loss
atDC | at Freg | Frag
i 05w Od8 . OdB . 1GHe .
| 2 [7we ] o il swe o 1o
Select Cable Type.. | v Same Offset Line Characteristics at.All Forts
Close | Help |

The dialog provides the following additional control elements:

e Select Cable Type opens a dialog to use the parameters of a standard (predefined) cable type or
add a cable type with arbitrary parameters.

< If Same Offset Line Characteristics at All Ports is selected, the selected cable type is applied to all
ports.

Remote control: [ SENSe<Ch>:] CORRect i on: EDELay<port _no>[: Tl Mg]
[ SENSe<Ch>: ] CORRect i on: LOSS<port _no>
[ SENSe<Ch>: ] CORRect i on: LOSS<port _no>: FREQuency
[ SENSe<Ch>: ] CORRect i on: LOSS<port no>: OFFSet

Auto Length

Adds an electrical length offset to the active test port with the condition that the residual delay of the active
trace (defined as the negative derivative of the phase response) is minimized across the entire sweep
range. If Delay is the selected trace format, the entire trace is shifted in vertical direction and centered
around zero. In phase format, the Auto Length corrected trace shows the deviation from linear phase. The
effect of a dispersive connector type (i.e. a waveguide; see Offset Model dialog) assigned to the receiving
port of the measured quantitiy is taken into account.

If the active trace shows an S-parameter S;;, then Auto Length adds a length offset at port i.

@ Preconditions for Auto Length, effect on measured quantities and exceptions

Auto Length is enabled if the measured quantity contains the necessary phase information as a
function of frequency, and if the interpretation of the results is unambiguous:

» Afrequency sweep must be active.

* The measured quantity must be an S-parameter, a converted impedance or a converted
admittance.

The effect of Auto Length on S-parameters is to eliminate a linear phase response as described
above. The magnitude of the measured quantity is not affected. Converted admittances or
impedances are calculated from the corresponding Auto Length corrected S-parameters. Stability
factors are not derived from a single S-parameter, therefore Auto Length is disabled.

o Use Zero Delay at Marker to set the delay at a special trace point to zero.

Remote control: [ SENSe<Ch>: ] CORRect i on: EDELay<port _no>: AUTO ONCE
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Auto Offset

Determines all offset parameters such that the residual group delay of the active trace (defined as the
negative derivative of the phase response) is minimized and the measured loss is minimized as far as
possible across the entire sweep range. Auto Offset involves a two-step procedure:

« An Auto Length correction modifies the phase of the measured quantity, minimizing the residual
group delay. The magnitude of the measured quantity is not affected.

« The auto loss correction modifies the magnitude of the measured quantity, leaving the (auto
length-corrected) phase unchanged.

@ Preconditions for Auto Offset, effect on measured quantities and exceptions

Auto Offset is enabled if the measured quantity contains the necessary phase information as a
function of the frequency, and if the interpretation of the results is unambiguous:

» Afrequency sweep must be active.

e The measured quantity must be an S-parameter, a converted impedance or a converted
admittance.

The effect of Auto Offset on S-parameters is to eliminate a linear phase response and account for a
loss as described above. Converted admittances or impedances are calculated from the
corresponding Auto Offset corrected S-parameters. Stability factors are not derived from a single S-
parameter, therefore Auto Offset is disabled.

Calculation of loss parameters

The loss is assumed to be given in terms of the DC loss Losspc, the reference frequency f., and
the loss at the reference frequency Loss(f.). The formula used in the Auto Loss algorithm is similar
to the formula for manual entry of the loss parameters (see Loss parameters: Definition). The result
is calculated according to the following rules:

« The reference frequency f. is kept at its previously defined value (default: 1 GHz).

« The DC loss c is zero except for S-parameters with maximum dB magnitude larger than —
0.01 dB.

« Auto Offset for S-parameters centers the corrected dB magnitude as close as possible
around 0 dB.

The resulting offset parameters are displayed in the Electrical Length, Mechanical Length, and
Delay dialogs.

Remote control: [ SENSe<Ch>: ] CORRect i on: LOSS<port _no>: AUTO ONCE

Deembedding and Embedding

The Embedding... and Deembedding... dialogs define virtual networks (transformation networks) to be
added to/removed from the measurement circuit for a DUT.

@Embedding a DUT into a matching network

To be integrated in application circuits, high-impedance components like Surface Acoustic Wave (SAW)
filters are often combined with a matching network. To obtain the characteristics of a component with an
added matching network, both must be integrated in the measurement circuit of the network analyzer. The
figure below shows a 2-port DUT that is combined with a real matching circuit consisting of a serial
capacitor and a shunt inductor.
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I |

The idea of virtual embedding is to simulate the matching network and avoid using physical circuitry so
that the analyzer ports can be directly connected to the input and output ports of the DUT. The matching
circuit is taken into account numerically. The analyzer measures the DUT alone but provides the
characteristics of the DUT, including the desired matching circuit. This method provides a number of
advantages:

« The measurement uncertainty is not impaired by the tolerances of real test fixtures.
« There is no need to fabricate test fixtures with integrated matching circuits for each type of DUT.

e Calibration can be performed at the DUT's ports. If necessary (e.g. for compensating for the effect
of a test fixture) it is possible to shift the calibration plane using length offset parameters.

@Deembedding a DUT

Deembedding and embedding are inverse operations: A deembedding problem is given if an arbitrary real
network connected to the DUT is to be virtually removed in order to obtain the characteristics of the DUT
alone. Deembedding is typically used for DUTs which are not directly accessible because they are
inseparably connected to other components, e.g. for MMICs in a package or connectors soldered to an
adapter board.

To be numerically removed, the real network must be described by a set of S-parameters or by an
equivalent circuit of lumped elements. Deembedding the DUT effectively extends the calibration plane
towards the DUT ports, enabling a realistic evaluation of the DUT without the distorting network.
Deembedding can be combined with length offset parameters.

The simplest case of one-port deembedding can be depicted as follows:

Actual measurement f Actual measurement [
calibration plane calibration plane

— Real L . FpuUT

i Network | | i
| | I
l » l‘ \-.I
Extension of calibration plane Measuremeant results
due to deembedding after deembedding

The embedding/deembedding function in the Virtual Transform menu has the following characteristics:

«  Two-port networks can be applied to any of the DUT ports 1 or 2.
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« Transformation networks can be defined by a set of S-parameters stored in a Touchstone file or
by an equivalent circuit with lumped elements.

» The same networks are available for embedding and deembedding.

Channel
Stimulus 3
Puar By »
Start Cal »
Sweep 3 Repeat Prev Cal...

Channel Select ¥ Correction OFF

Reset Lengths

Cal Manager. .. Electrical Length. ..
Recall Last Cal Set Mechanical Length. ..
Delay...
Cal Kits.., 4
Auto Length

Auko Offset

De- Embedding
Embedding

« De-embedding opens the configuration dialog and activates or deactivates deembedding.
« Embedding opens the configuration dialog and activates or deactivates embedding.

Embedding/Deembedding

Selects a 2-port transformation network for (de-)embedding, defines its parameters, assigns it to a
physical port and enables (de-)embedding. The two dialogs for deembedding and embedding are identical
except for their inverse effect.

x4
Fort: |1 'l [~ Deembed DUT

Transformation Metwork:

-

cl: 1pF =l

pi: [iomo :Ilj

- [roH =

Fart:

2-Fort Data
Defined by lumped elements... Bead Data From File.. |

setioldesl Thraugh |

Close I Help |

The dialogs contain the following control elements:

« Port is the analyzer port for the added or removed circuit. The transformation networks are
defined such that the analyzer test port is connected to the left of the circuit; the DUT port is on
the right side.

e (De-)embed DUT enables or disables the (de-)embedding function.
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« Transformation Network contains all available 2-port networks (see below). Networks are either
defined by lumped elements or by means of imported S-parameter data. The active network
appears in inverse colors. The element parameters (C, R, L) for the selected network are
displayed on the right side.

« Read Data From File... is enabled as long as the 2-Port Data network is active. This network is
defined by its S-parameters stored in a two-port Touchstone file (*.s2p). No additional parameters
are required.

e Setto Ideal Through is enabled as long as the 2-Port Data network is active. An imported S-
parameter set is replaced by the S-parameters of an ideal through connection, which eliminates
the transformation network.

@Circuit models for 2-port networks

The lumped element 2-port transformation networks for (de-)embedding consist of the following two basic
circuit blocks:

* A capacitor C connected in parallel with a resistor.

e Aninductor L connected in series with a resistor.
The 2-port transformation networks comprise all possible combinations of 2 basic blocks, where one block

represents a serial, the other a shunt element. In the default setting the resistors are not effective, since
the serial Rs are set to 0 Q, the shunt Rs are set to 10 MQ.

« The first network is defined by its S-parameters stored in an imported two-port Touchstone file
(*.s2p). No additional parameters are required.

WA DuT
1 2-Part 2
Data

The following networks are composed of a serial C or L (as seen from the test port), followed by a shunt C
or L. They are named Serial C, Shunt C / Serial C, Shunt L / Serial L, Shunt C / Serial L, Shunt L.

WA DUT WA DUT  wMA DUT WA DuT

NN

* The following networks are composed of a shunt C or L (as seen from the analyzer port), followed
by a serial C or L. They are named Shunt C, Serial C / Shunt C, Serial L / Shunt L, Serial C/
Shunt L, Serial L.
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Note:

e The calibration unit is intended for direct connection to ZVB network
analyzers following the procedure described above. You can also connect the
unit before switching on the analyzer. Do not connect the unit to other USB
hosts, e.g. a PC, or insert any USB hubs between the analyzer and the unit,
as this may cause damage to the unit or the host.

* You can connect only one calibration unit at a time. However, you can
simultaneously connect a cal unit and another device (mouse, USB memory
stick etc.) to the USB connectors of the analyzer.

¢ An unused calibration unit may remain connected to the USB port while the
network analyzer is performing measurements. It must be disconnected
during a firmware update.

e It is safe to connect or disconnect the calibration unit while the network
analyzer is operating. Never connect or disconnect the unit while data is
being transferred between the analyzer and the unit. Never connect the unit
during a firmware update.

Performing an Automatic Calibration

After connection and initialization, you can use the calibration unit as follows:

» Connect the analyzer ports you wish to calibrate (one/two ports for a one/two-port calibration) to
arbitrary ports of the calibration unit. If you connect just one cal unit port, terminate the other port with
a 50 Q match.

» Perform the automatic calibration for the selected number of ports using the S-Parameter Wizard or
the Start Calibration menu.

» Remove the test cables from the unit, connect your DUT instead and perform calibrated
measurements.

© The assignment between the analyzer ports and the cal unit ports is detected automatically. If auto-
detection fails (e.g. because of a high attenuation in the signal path), connect matching port numbers and
click Default Port Assignment at the beginning of the calibration process.

©  Accuracy considerations

To ensure an accurate calibration, please observe the following items:

Unused ports of the calibration unit must be terminated with a 50 Q match.
No adaptors must be inserted between the calibration unit and the test ports.

After connecting the unit to the USB port, allow for a sufficient warm-up time (see
"Specifications") before starting the calibration.

Highest accuracy is achieved if the input power at the cal unit ports is approx. —10 dBm. This
corresponds to the source power of the R&S ZVL after a preset of the instrument. If the test
setup contains a large attenuation, increase the source power to compensate for the
attenuation.
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i Attention!

The maximum RF input power of the calibration unit is beyond the
RF output power range of the analyzer, so there is no risk of
damage if the device is directly connected to the test ports. If you
use an external power amplifier, make sure that the maximum RF
input power of the calibration unit quoted in the data sheet is never
exceeded.

The calibration type depends on the number of ports. If a single port is calibrated, the analyzer uses full
one-port calibration. For 2 ports, the analyzer provides the following options:

e A TOSM calibration for the two ports.

e One or two full one-port calibrations.

Remote [ SENSe<Ch>:] CORRecti on: COLLect: AUTO
control [ SENSe<Ch>:] CORRecti on: COLLect : AUTO. CKI T
: [ SENSe<Ch>: ] CORRect i on: COLLect : AUTG PORTs
[ SENSe<Ch>:] CORRect i on: COLLect : AUTO PORTs: CONNect i on?

Calibration Procedure

The automatic calibration is started on clicking Calibration Unit in the Start Calibration menu. The
Calibration Unit dialog shows the parameters of the cal unit, the port assignment, and the progress of the
calibration procedure.

Calibration Unit x|

2%-781, Order: 1164.0515.30, Ser: 100007

Found Fort Assignment:
ZvL13: 1 | 2

Cal Unit: 1 j i j

Detect Port Assignment Default Port Assignment |

Factory Characterization
Frequency Range: 300 kHz..8 GHz

Calibration in Progress:

Ahort

In the dialog, you can:
» Detect the current Port Assignment between the analyzer and the connected calibration unit.

* Restore the Default Port Assignment (port 1/ 2 of the analyzer to port 1 / 2 of the cal unit). This is
important if the automatic detection of the port assignment fails.

e Start the necessary calibration sweeps. The calibration is started automatically if automatic port
detection is successful and the cal unit temperature is within the validity range.
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Calibration Kits x|
Calibration Kits in Use:
Conn Type Kit Narme Label Adtr ‘
ZCANBO 0 i RO
Add Kit... | N750 ZCAMN 750 |~ RO
PC 35 PC 3.5 Ideal Kit |~ RO
Wiew / Modify Kit... | FCT PC 7 Ideal Kit © RO
292 mm 2.92 mm Ideal Kit 1=l [=T8]
Copy Kitto... | 2.4 mm 2.4 mm ldeal Kit i RO
1.85 mm BE0S8EP - RO
Delete Kit.. | 7-16 80354 i RO
Export Kit |
Awail Conn Types.. | Fead only (Attr: RO} kits cannot be modified. Create a copy to modify.
Ok | Cancel | Help |

The Calibration Kits dialog contains a series of buttons, each of them opening a dialog:
* Import Kit imports a cal kit file containing the parameters for a new calibration kit. It is possible to
load several kits, so the analyzer asks whether to set the imported calibration kit active.
* Add Kit combines different standards to form a new calibration kit.

« View/ Modify Kit adds or deletes standards in an imported or user-defined calibration kit and/or
changes their parameters.

« Copy Kit to... creates a copy of the selected calibration kit. The cal kit data is stored in the internal
memory and can be exported to a cal kit file using Export Kit.

« Delete Kit removes an imported or user-defined kit from the list of Calibration Kits in Use.
*  Export Kit exports calibration kit data to a cal kit file.
e Avail Conn Types adds or deletes connector types.

The Calibration Kits in Use: table is used to select a calibration kit for each connector type. The pull-down
lists contain all kits for the individual connector types.

Remote control: [ SENSe<Ch>:] CORRecti on: CKI T: <conn_t ype>: SELect ' <ckit_nane>'
[ SENSe<Ch>:] CORRect i on: CKI T: SELect ' <conn_type>', '<ckit_nanme>'

Cal Kit Parameter Types

The analyzer uses three types of parameters to describe the calibration standards. The parameter type is
the same for all standards in a kit and therefore annexed to the kit name:

Mew_Kit
85032B/E
58032F
850548
§50540

M 50 & Ideal kit
ZCAM S0 0
Z¥-221 bypical

« Universal parameters (no label) describe calibration kit models with highly standardized
components so that the parameters are valid for all calibration kits of the model.

» Typical parameters (labelled typical) approximately describe a calibration kit model. To correct for
deviations between the standards, each kit of the model is individually measured and delivered
with an additional, kit-specific parameter set. Therefore each typical parameter set <kit_name>
typical is complemented by an additional parameter set <kit_name> containing optimized
parameters for an individual kit.

* ldeal parameters (labelled Ideal Kit) describe an idealized calibration kit for each connector type;
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see below.

© Make sure to use universal or individual parameter sets if you need to obtain high-precision results.
The precision of the calibration kit parameters determine the accuracy of the system error correction and
of the measurements. The calibration wizard displays a warning if you use a typical or ideal parameter set
to calibrate a channel.

Calibration kits can be obtained as network analyzer accessories; refer to the data sheet for the relevant
ordering information. The name of all parameter sets is equal to the name of the corresponding calibration
kit model.

@Ideal parameters

All ideal kits contain the following standards:

Standard (Gender) R (Load) Electrical Length (Offset)
Open (f, m) = Q) 0 mm (Delay: 0 s)
Short (f, m) 0Q 0 mm

Offset Short (f, m) 0Q 10 mm

Match (f, m) Z, (reference impedance of the connector type) 0 mm

Sliding Match (f, m) - 0 mm

Reflect (f, m) = Q 0 mm

Through (ff, mm, mf) - 0 mm

Line (ff, mm, mf) - 10 mm
Attenuation (ff, mm , mf) - 0 mm

Symm. Network (ff, mm, mf) - 0 mm

The following additional parameters are used:

« Characteristic impedance: Z, (reference impedance of the connector type)
e Loss: 0dB/sqrt(GHz) (0 GQ/s)
« Allinductance and capacitance parameters are set to zero.

Cal Kit Files

Calibration kit files can be used to store the parameters of a particular calibration kit, to reuse the data and
to exchange calibration kits from one network analyzer to another.

@Cal kit file contents
Cal kit files are independent of the current setup and contain the following information:

« Name and label of the calibration kit
«  Connector type including all connector type parameters (name, polarity, offset model, reference
impedance)

e Type, gender and label of all standards in the kit together with the circuit model parameters
(offsets, load) or S-parameter tables (.snp file) that are necessary to determine its magnitude and
phase response.

« To export cal kit data, the analyzer uses a specific binary file format *.calkit.

« Three different import file formats are supported: ZVL-specific binary cal kit files (*.calkit), ZVR-
specific binary cal kit files (*.ck), cal kit files in Agilent-specific ASCII formats (*.csv, *.prn; see
notes below).
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By default cal kit files are stored in the C:\R_S\Instr\user\Nwa\Calibration\Kits directory.

o To import a ZVL-specific or ZVR-specific cal kit file (*.ck or *.calkit) you can also use the Windows
Explorer and simply double-click the file or drag and drop the file into the NWA application. The imported
cal kit file is automatically set active.

mgm mporting older ZVR cal kit files
(9]

On loading some older ZVR-specific *.ck files, e.g. the ZV-Z23 cal kit file, the ZVL generates the
message File does not comply with instrument calibration kit file format. The files must be
converted using a ZVR network analyzer equipped with a firmware version V3.52 or higer. Proceed

as follows:

» Onthe ZVR, press CAL — CAL KITS — MODIFY KITS — INSTALL NEW KIT to import the *.ck
file.

» Press CREATE INST FILE in the same submenu to export the *.ck file in a ZVL-compatible
format.

» Import the converted file into the ZVL.
*.csv cal kit files: VNA Cal Kit Manager 2.1

The VNA Cal Kit Manager is a free, Windows-based software tool intended to import, edit, and
export *csv cal kit files. The software is available for download at
http://www.vnahelp.com/products.html. The decimal separator used by the VNA Cal Kit Manager
V2.1 depends on the language version of the Windows operating system: Cal kit files generated on
an English operating system contain dots, the ones generated on a German system contain
commas.

The network analyzer expects the dot as a separator and displays an error message when a *.csv
file with commas is loaded. Please install the VNA Cal Kit Manager V2.1 on an appropriate (e.g.
Englisch) Windows version to avoid trouble.

*.prn cal kit files: PNA Cal Kit Editor

The network analyzer can import and process cal kit files created with the PNA Cal Kit Editor. The
files use the extension *.prn; the data format is identical to the *.csv format.

The decimal separator used by the PNA Cal Kit Editor depends on the language version of the
Windows operating system: Cal kit files generated on an English operating system contain dots,
the ones generated on a German system contain commas.

The network analyzer expects the dot as a separator and displays an error message when a *.prn
file with commas is loaded. Please install the PNA Cal Kit Editor on an appropriate (e.g. Englisch)
Windows version to avoid trouble.

Remote control: MVEMbry: LOAD: CKI T "fil e_name"
MMVEMory: STORe: CKIT "kit_nane", "file_nane"
[ SENSe<Ch>: ] CORRect i on: CKI T: I NSTal | "<fil e_name>"

Add or View / Modify Calibration Kit

Combines different standards to form a new calibration kit, assigning a connector type and further
attributes (name, labels). This dialog is opened from the Calibration Kits dialog: If the Add Kit... button is
selected, the dialog title is Add Calibration Kit; if the View / Modify Kit... button is selected, the dialog title is
View / Modify Calibration Kit. The functionality of both dialog versions is the same.

o If Add Kit is used for a predefined calibration kit, the View / Modify Standard... button can be used to
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open the View / Modify Standard in <kit_name> dialog check the standard parameters. All other
controls are inactive.

Yiew Calibration Kit |
Connectar Type: W 50 0
Name: [ZCANED 0 & Lebel | 8|
#hfilent bode: Stanclard Lakel =
Open () -
| Open (m) B
Copy Standards fratm... | Short (f)
Short (m) o
AddStandard. | [{Match
| Match (m) oL
Yiew Standard... | Feflect ()
Reflect {m) o
Delete Standard | (| Through i ol
oK I Cancel | Help |

In its upper part the Add or View / Modify Calibration Kit dialog contains several controls to do the
following:

» Select a predefined or user-defined Connector Type.

e Insert the (unique) Name of the new kit and assign a Label.

* Qualify whether or not the Offset and Load parameters for the standards are defined and
displayed in Agilent Mode.

o Assigning a label to user-defined calibration kits is optional. However, the label is displayed in many
dialogs and can provide useful information about the kit, e.g. its serial number.

The table in the center of the dialog lists all standards in the new kit together with either their gender or
their port assignment (see Restrict Port Assignment) and the label (if defined). Clicking a standard opens
the View / Modify Standard in <kit_name> dialog where it is possible to change the parameters. Four
buttons can be used to change the entries in the list.

e Copy Standards from... opens a dialog to copy standards from another calibration kit to the new
kit.

» Add Standard... selects, defines and adds a new standard to the kit. A calibration kit may only
contain a single standard of each type.

« View / Modify Standard... displays or changes the properties of the selected standard.

+ Delete Standard removes the selected standard from the list and from the calibration kit.

o Use Copy Standards from... to avoid the (re-)definition of their properties. Standards are copied
together with their parameters and their label, which you can modify once they belong to the new kit.

Copy Standards from

Copies standards together with their parameters from a calibration kit in use to a new calibration kit. This
dialog is opened from the View Calibration Kit dialog (Copy Standards from... button).
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Copy Standards from

Kit Mame:

Select Standards
o Al

 Single: IOpen(f) j

DK I Cancel | Help |

In the dialog, it is possible to select one of the calibration kits in use (Kit Name) and select either all or a
single standard to be copied. A calibration kit may only contain a single standard of each type.

Available Connector Types

Displays and modifies the list of available connector types. This dialog is opened from the Calibration Kits
dialog (Avail Conn Types... button).

Available Connector Types |
Conn Type Sexless | OffsetModel Fef lmp |
ME00 TEM 500
M 750 TEM 70
PC35 TEM 500
PC? [ TEM b0 Q0
2.92 mm TEM 500
2.4 mm TEM 500
1.85 mm TEM b0 Q0

| 718 TEM 500
Delete Typel
OK. | Cancel | Help |

The list shows the available connector types with their name (Conn Type), polarity (Sexless) and
reference impedance (Ref Imp). The Offset Model describes the mode of wave propagation in the
transmission lines of the standards associated with the connector type. The buttons below are used to add
and delete user-defined connector types. Deleting a connector type will also delete all calibration or
adapter kits assigned to it.

@Impact of reference impedance

The reference impedance (Ref Imp) Z, for the connectors is a critical value that represents an input value
for various parameter conversions. Z, enters into:

e The calculation of the S-parameters for the calibration standards associated with the connector
type, provided that they are derived from a circuit model (Add/Modify Standard dialog).
¢ The calculation of impedance and admittance parameters.

@Storing connector type settings

Calibration kits and connector types are global resources; the parameters are stored independently and
available irrespective of the current setup. The connector type settings are always stored together with the
associated calibration kit parameters. It is possible to export and import the connector settings using
Export Kit... and Import Kit... in the Calibration Kits dialog.

The name, polarity and reference impedance of a user-defined connector can be changed in the table.
The I button in the Offset Model column opens the Offset Model dialog to define the propagation mode in
detail.
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o After assigning a calibration or adapter kit to a user-defined connector type, you can still change its
name, offset model and reference impedance. Switching between sexed and sexless will delete all
kits assigned to the connector type.

Remote control: [ SENSe<Ch>: ] CORRect i on: CONNect i on
[ SENSe<Ch>: ] CORRect i on: CONNect i on: DELet e

Offset Model Dialog

Defines the mode of wave propagation in the lines of the standards associated with the connector type.
This dialog is opened from the Available Connector Types dialog (- button in the table).

Offset Model of UserConnl x|
Line Type ——— Farameters
% TEM (e.g. Cosvdal) Relative Petmitivity sr: |1.00062 =
 Waveguide
Cutoff Freguency fic; 0Hz fl-

Ok I Cancel | Help |

The Parameters to be selected depend on the Line Type:

« If the calibration kit standards contain lines with transverse electric propagation mode (TEM), then
the Relative Permittivity €, of the dielectric can be defined. The default permittivity is the value for
air. TEM-type lines have not cutoff frequency.

« If the calibration kit standards contain waveguides, then the lowest frequency where a wave
propagation is possible (Cutoff Frequency f.) can be defined. The default cutoff frequency if 0 Hz
(propagation at all frequencies). No relative permittivity is needed for waveguides.

o The impedance for waveguides is frequency-dependent. If a waveguide line type is selected, various
dialogs (e.g. Add Standard...) will indicate varies instead of a definite impedance value.

@Impact of offset model parameters

The offset model parameters are used for the calculation of the S-parameters for the calibration standards
associated with the connector type, provided that they are derived from a circuit model (Add/Modify
Standard dialog).

* For TEM-type lines, the relative permittivity €, is needed for the conversion of and ZVR-type Loss
(in units of dB/sqgrt(GHz)) into an Agilent-type Offset Loss (in units of GQ/s) and vice versa (see
Offset andLoad parameters). The Electrical Length and Delay values in the Modify Offset dialog
are directly entered and therefore independent of ¢,.

« For waveguides, the low frequency cutoff frequency f. is important because no wave propagation
is possible at frequencies below f.. If a standard is measured in order to acquire calibration data,
the analyzer checks the low frequency cutoff. If the start frequency of the sweep range is below f;
, then the calibration wizard generates and error message.

The offset model parameters are not used except in the context of calibration. The offset
parameterdefinitions (seeMechanical Length) are based on independent g,values.

Remote control: [ SENSe<Ch>: ] CORRect i on: CONNect i on
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Add or View / Modify Standard

Defines, displays or modifies the properties of the calibration standards in a particular calibration kit. This
dialog is opened from the Add or View / Modify Calibration Kit dialog (Add Standard... or View / Modify
Standard... buttons). Depending on the title, some control elements may not be active.

@For an overview of calibration standards and their properties refer to section Calibration standard
types below.

Add Standard to NewKit1 {N 50 0} x|

Gender lﬁ ’rS-Parametersmei

&+ Circuit Model
Lahel: Fiestrict Part Assignment | £ anp File Read File.. |
r Circuit Model

Type: |[S]<E0]

0GO/s
|

L T
w0 0-10E-15F
+ 0 10E-27 FfHz

f 500 0-10E-12H + 0 10E-36 FfHz*
+0-10E-24 H/Hz + 1 -10E-45 FiHz
+ 0-10E-33 H/Hz

+010E-42 HyHz
r
Os hin Fre: IU Hz fl'
Modity Ofisst. | Modity Load.. | Max Frag: [1000 GHz 4

oK I Cancel | Help |

In its upper part the Add Standard or View / Modify Standard dialog contains several controls to do the
following:

« Select a standard Type and its Gender (for polarized/not sexless connector types and if the port
assignment is not restricted) and assign a Label.

» Restrict Port Assignment
e Select S-Params From

Qualify whether the standard is described by a Circuit Model from which the analyzer can
calculate the S-parameters or by a table of measured or simulated S-parameters stored in a
Touchstone file. Pressing the Read Data from File... button opens a file selection dialog where the
appropriate file type (*.s1p for one-port standards and *.s2p for two-port standards) is
automatically selected.

o The Sliding Match and Attenuation are special standard types which must be described by a
circuit model. The controls in the S-Params From panel are disabled.

For two-port standards described by a *.s2p file, the implicit ports 1 and 2 (given by the order of S-
parameters Re(S11) Im(S11) Re(S21) Im(S21) Re(S12) Im(S12) Re(S22) Im(S22)in the
file) are assigned to the test ports that the analyzer actually calibrates as follows: Port 1 is always
assigned to the lower-numbered calibrated test port, port 2 to the other (higher-numbered)
calibrated test port.

o Assigning a label to standards is optional. However, the label is displayed in many dialogs and can
provide useful information about the standard, e.g. its serial number.

If Circuit Model is selected in the S-params From panel, then the controls in the central panel of the dialog
are enabled. The circuit diagram is adjusted to the selected standard type. The following parameters can
be set:
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« Frequency range (Min. Freq. to Max. Freq) for which the circuit model is valid. During calibration,
the analyzer checks whether the sweep range is contained in the validity range of all measured
standards and possibly generates a warning (see Measure Standards dialog).

e Offset and Load parameters of the circuit model.
© The impedance for waveguides is frequency-dependent. If a waveguide line type is selected in the
Offset Model dialog, the circuit model indicates varies instead of a definite impedance value.

Remote control: [ SENSe<Ch>:] CORRecti on: CKI T: <std_t ype>
[ SENSe<Ch>:] CORRect i on: CKI T: <conn_t ype>: <std_t ype>
MVEMor y: LOAD: CKI T: SDATa

Restrict Port Assignment

Opens a dialog to define whether the standard can be connected to any port of the analyzer or to just one
port (for one-port standards) or a pair of ports (for two-port standards).

Restrict Port Assignmenk x|

Standard can be connected

to Port ardl Part I 'l
Ok I Cancell Help |

The port assignment is displayed in the Add or View / Modify Calibration Kit dialogs.

@Port assignment and gender
The standards are handled differently, depending on their port assignment:

« If the port assignment is not restricted, the gender belongs to the definition of polarized standards.
When the connector type and calibration kit is selected in the calibration wizard, the analyzer
checks whether the kit contains the necessary standard types and whether the standards have
the right gender.

- Standards with restricted port assignment are assumed to have the right gender (the one required
for this port). In the View Modify Standard dialog, the Gender: input field is disabled. In the
calibration wizard, the analyzer checks whether the kit contains the necessary standard types for
the required ports. Instead of the gender, the port assignment is stored in the calibration kit file.

This approach simplifies the definition of standards and helps to avoid inconsistencies.

Remote control: [ SENSe<Ch>: ] CORRecti on: CKI T: <std_t ype>

Modify Offset

Specifies the offset parameters for the transmission lines of a particular calibration standard. This dialog is
opened from the Add or View / Modify Standard... dialog (Modify Offset... button).
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x|
Open i) Open ()
Delay: D Electrical Length:
Z0: 500 Char Impedance: [50 0
Offset Loss: IU GOYs Loss: IU dBAGHz

Q. I Cancel | Help | Q. I Cancel | Help |

The offset parameters depend on whether or not the circuit model is defined in Agilent Mode (see
Add/Modify Calibration Kit dialog):

If Agilent Mode is active, then the standard is characterized by its Delay (in s), its characteristic
impedance Z, (in Q) and its Offset Loss (in GQ/s).

If Agilent Mode is switched off, then the standard is characterized by the ZVR-compatible
parameters Electrical Length (in m or foot (ft), depending on the Distance Unit selected in the
System Configuration dialog), its Char. Impedance (in Q) and its Loss (in dB/sqrt(GHz)). The loss
is zero and not editable as long as the electrical length is zero.

Both parameter sets are closely related. The Electrical Length is proportional to the Delay; Z, corresponds
to the Char. Impedance. Moreover the analyzer converts an Agilent-type Offset Loss into a ZVR-type Loss
and vice versa using the Relative Permittivity & for the connector type defined in the Offset Model... dialog.

@Offset parameters

The offset parameters have the following physical meaning:

The Delay is the propagation time of a wave traveling through the standard. The Electrical Length
is equal to the Delay times the speed of light in the vacuum and is a measure for the length of
transmission line between the standard and the actual calibration plane. For a waveguide with
permittivity and mechanical length L the following relations hold:

Delay = M Electrical Length = Zy. - /£,
[
The default delay is 0 s, the default step width is 1 ns, corresponding to a step width of 299.792 mm
for the electrical length. The relations hold for one-port and 2-port standards.

Z, is the Characteristic Impedance of thestandard. If the standard is terminated with Z,, then its
input impedance is also equal to Z,. Zyis not necessarily equal to the reference impedance of the
system (depending on the Connector Type) or the terminal impedance of the standard. The
characteristic impedance of the standard is only used in the context of calibration.

The default characteristic impedance is equal to the reference impedance of the system.

The Loss is the energy loss along the transmission line due to the skin effect. For resistive lines
and at RF frequencies the loss is approximately proportional to the square root of the frequency.

In Agilent mode the Offset Loss is expressed in units of Q/s at a frequency of 1 GHz. The following
formula holds:

Loss /[dB] 2, /[C2]

G (970 = 4.3429/[dB ] delay /]3]

To determine an offset loss value experimentally, measure the delay in seconds and the loss in dB
at 1 GHz and use the formula above.

The default Loss or Offset Loss is zero.
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-1 The impedance for waveguides is frequency-dependent. If a waveguide line type is selected in the
Offset Model dialog, the Char. Impedance field is disabled and indicates "varies" instead of a
definite impedance value. Moreover no Loss or Offset Loss can be set.

@Offset parameters and standard types

Offset parameters are used to describe all types of standards except the Sliding Match and the
Attenuation.

e The Sliding Match is a one-port standard with variable load parameters (sliding load) and
unspecified length. The reference impedance is fixed and equal to the characteristic impedance of
the connector type. No load and offset parameters need to be set.

e The Attenuation is a two-port standard which is fully matched in both directions (the reflection
factor at both ports is zero). No load and offset parameters need to be set.

Remote control: [ SENSe<Ch>:] CORRecti on: CKI T: <conn_t ype>: <std_t ype>

Modify Load

Specifies the load parameters for a particular calibration standard describing its terminal impedance. This
dialog is opened from the Add or View / Modify Standard... dialog (Modify Load... button).

x|
Open ()

R c L
& Dpen [0-10E-15F 0-10E-12H
(. Shor 0-10E-27 F/H 0-10E-24 H/H
© Match . 47z i 24 R f
CR + |010E-36 FH # | [+ |010E-33 HyHe? 3
B0 0 + [0 10E-45 FHz £ ||+ [0-10E-42 HH= 2

Ok I Cancel | Help |

The circuit model for the load consists of capacitance C which is connected in parallel to an inductance L
and a resistance R, both connected in series.

* Rs the constant resistive contribution. It is possible to select a special value (Open for = © so
that the inductance coefficients are irrelevant, Short for 0 Q, Match for the reference impedance of
the current connector type) or set any resistance R.

« The fringing capacitance C and the residual inductance L are both assumed to be frequency-
dependent and approximated by the first four terms of the Taylor series around f = 0 Hz.

@Load parameters and standard types

Load parameters are used to describe all types of standards except a Through, a Sliding Match, aLineand
an Attenuation.

* The Through standard is a through-connection between two ports with minimum loss which is
taken into account by the Offset Parameters.

« The Sliding Match is a one-port standard with variable load parameters (sliding load), so there is
no fixed load model.

« The Line standard is a line of variable length with minimum loss which is taken into account by the
Offset Parameters.

« The Attenuation is a two-port standard which is fully matched in both directions (the reflection
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over the continuous frequency range. In a Cartesian diagram, the x-axis is a linear frequency axis.

* Log Frequency is analogous to Lin. Frequency, however, the frequency is swept in equidistant
steps on a logarithmic scale. In a Cartesian diagram, the x-axis is a logarithmic frequency axis.

e Segmented Frequency is analogous to Lin. Frequency but uses a sweep range that can be
composed of several continuous frequency ranges or single frequency points defined via Define
Segments. A valid segment list must be defined before activating Segment Frequency.

Lin Frequency

In a Lin. Frequency sweep the stimulus frequency is swept in equidistant steps over the continuous
frequency range. The frequency range (sweep range) is defined with the Stimulus settings. The step width
between two consecutive sweep points is constant and given by <Span>/(n - 1) where n is the specified
Number of Points (n > 1). The internal generator power can be set, if so desired, in the Power Bandwidth
Average submenu.

A Lin. Frequency sweep corresponds to the analysis of a signal over the frequency, as obtained e.g. by
means of a spectrum analyzer. This is the default sweep type. In a Cartesian diagram the measurement
result is displayed as a trace over a linear frequency scale (spectral representation). The following
example shows a Lin. Frequency sweep with a stimulus range between 4.5 GHz and 6 GHz, the forward
transmission parameter S12 as measured quantity, and a dB Mag scaled y-axis.

!
AN
/
.'( ey U
e Y
‘.\ W
\;\
Start 300 kHz Pwr -10 dBm Stop 4 GHz
Chi1]

Remote control: [ SENSe<Ch>:] SWEep: TPYE LI Near
[ SENSe<Chn>: ] FUNCti on[: ON] " XFRequency:..."

Log Frequency

In a Log. Frequency sweep the stimulus frequency is swept on a logarithmic scale over the continuous
frequency range. The frequency range (sweep range) is defined with the Stimulus settings. The sweep
points are calculated from the Span and the specified Number of Points (n > 1) with the condition that the
step width is constant on the logarithmic scale. The internal generator power can be set, if so desired, in
the Power Bandwidth Average submenu.

Log Frequency sweeps are suitable for the analysis of a DUT over a large frequency range, e.g. over
several octaves. In a Cartesian diagram the measurement result is displayed as a trace over a logarithmic
frequency scale. The following example shows a Log. Frequency sweep with a stimulus range between 50
MHz and 6 GHz, the forward transmission parameter S12 as measured quantity, and a dB Mag scaled y-
axis
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21 o Mag 10 dB/ Ref dB ]
:
= ]
Y
I
b W
: : 7
I?"W E6 187 1E8 }éf
Start 300 kHz Pur 10 dBm Stop 4 GHz
]

Remote control: [ SENSe<Ch>: ] SWEep: TPYE LOGarithm c
[ SENSe<Chn>: ] FUNCti on[: ON] " XFRequency:..."

Segmented Frequency

In a Segmented Frequency sweep the sweep range can be composed of several continuous, non-
overlapping frequency sub-ranges or single frequency points. The sub-ranges are termed sweep
segments and defined in the Define Segments dialog. The segment list must contain at least 2 distinct
frequency points before a Segmented Frequency sweep can be started.

Instrument settings such as the internal generator power, the measurement (IF) bandwidth, the selectivity
of the measurement filter, the frequency band of the local oscillator, and the measurement time can be set
independently for the individual segments.

Due to this flexibility Segmented Frequency sweeps are suitable for any detailed analysis of a DUT at
specified frequencies. In a Cartesian diagram the measurement result is displayed as a trace over a linear
frequency scale ranging from the lowest to the highest frequency point of all segments. The following
example shows a Segmented Frequency sweep with 3 segments in the stimulus range between 50 MHz
and 6 GHz, the forward transmission parameter S12 as measured quantity, and a dB Mag scaled y-axis.
In the frequency ranges between the sweep segments the trace is displayed as a straight line.

[
]
/]
T /
T
: | ™~
\
- -70
]“\ m'\/\lw
B3 start 300 kHz Pwr Seg Stop 4 GHz

-1 The segmented sweep is not compatible with automatic calibration using a Calibration Unit.

Remote control: [ SENSe<Ch>: ] S\Eep: TPYE SEGWent
[ SENSe<Chn>: ] FUNCti on[: ON] " XFRequency:..."

Define Segments

Opens a dialog to define all channel settings for a Segmented Frequency sweep and to import and export
segmented sweep settings.
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Define Segments : x|
#‘ On‘ Start Stap Faints |
1 10Hz 1 GHz em
2~ 1 GHz 3GHz 201
3V 3 GHz 6 GHz 2m

Individual Setti
Add U e Shaw Paint List.._|
! MName
Delete | [~ Power [~ MeasDelay Import... |
I Meas Bandwidth [~ Attenuator 1
Delete Al | [~ Selectivity [~ Attenuator 2 e |
Ok I Cancel | Help |

The Define Segments dialog contains a table to edit the individual segments of the sweep range. Sweep
segments must not overlap, however, two adjacent segments can have one common point; see Columns
in the Define Limit Line table.

Below the table, three groups of controls provide additional settings. Refer to the following sections below:
e Inserting and Deleting Segments

e Individual Settings
« Point List, Segment Import and Export

@Columns in the Define Limit Line table

The table contains an automatically assigned current number for each segment plus the following editable
or non-editable columns:

# On | Start Stop Points
19,999999995 GHz 20

Z v 19.999999995 GHz 20 GHz 201

« On provides check boxes to activate or deactivate each individual segment. Sweep points
belonging to inactive segments only are not measured and not listed in the Point List.

e Startis the stimulus (x-axis) value of the first point of the segment. If the segment contains more
than one Point, then Start must be smaller than the Stop value. If a Start value equal to or larger
than the current Stop value is set, Stop is adjusted to the new Start value plus 1 Hz.

« Stop is the stimulus (x-axis) value of the last point of the segment. If the segment contains more
than one Point, then Stop must be larger or equal than the Start value. If a Stop value equal to or
smaller than the current Start value is set, Start is adjusted to the new Stop value minus 1 Hz.

« Points is the number of sweep points in the segment. A single segment can consist of only one
point, however, the entire sweep range must contain at least 2 distinct frequency points. If Points
is set to 1, then the Stop frequency is set equal to the Start frequency.

e The remaining columns show the channel settings for each segment. They are displayed only if
they are selected in the Individual Segment Settings panel.

© When a new segment is defined or when the stimulus range of a segment is modified, the analyzer
automatically checks whether it is compatible with the existing segments. The Start and Stop
values of the existing segments are modified so that there is no overlap between any of the
segments. If this is not possible (e.g. because of the limited frequency range of the analyzer), the
entry of the new Start or Stop value is denied.

o Use the paste marker list for convenient entry of Start and Stop values.
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Remote The commands in the [ SENSe<Chn>: ] SEGvent ... subsystem define all sweep
control: segment settings.

Inserting and Deleting Segments

Three buttons on the left side below the table in the Define Segments dialog extend or shorten the
segment list:

¢ Insert New Segment

adds a new segment to the list. The new segment is inserted after the active segment. The
segment numbers (#) of all segments after the new segment are adapted.

To avoid overlapping segments, the new segment ranges from the Stop value of the previously
active segment to either the Start valueof the next segment or the maximum frequency of the
analyzer. The analyzer places no restriction on the number of segments in a sweep range.

» Delete Segment removes the selected segment from the list.

« Del All Segments clears the entire segment list so it is possible to define or load a new segmented
sweep range.

Remote control: [ SENSe<Chn>: ] SEGvent <Seg>: | NSer t
[ SENSe<Chn>: ] SEGvent <Seg>: DELet e
[ SENSe<Chn>: ] SEGvent <Seg>: DELet e: ALL

Individual Settings

The options in the Individual Settings panel can be used to vary the channel settings of every individual
segment in the list.

Individual Settings

[~ Mame

I~ Power I~ MeasDelay
[~ Meas Bandwicth [~ Attenuatar 1
[~ Selactivity [~ Aftenuator 2

The first sweep segment is created with the channel settings defined for general sweep types. When any
further sweep segment created, it uses the channel settings of the previously active segment. Each
selected (checked) option adds a column to the segment list.

« Name adds a column to assign a name to each segment. A segment name is a string that may
contain letters, numbers and special characters.

» Power defines the internal source Power for each individual sweep segment.

* Meas Bandwidth defines the Meas Bandwidth for each individual sweep segment.

« Filter Type defines the Filter Type(selectivity) of the IF filter used for each sweep segment.

* MeasDelay sets a delay time allowing the DUT to settle before the hardware settings of the
analyzer are changed and a new partial measurement is started. This setting is not available on
R&S ZVL13 analyzers.

« Attenuator 1/2 select the attenuation factors for the received waves b1 and b2, respectively.
Remote control: [ SENSe<Chn>:] SEGvent <Seg>: PONér [ : LEVel ]

[ SENSe<Chn>: ] SEGvent <Seg>: BW Dt h[ RESol ut i on]
[ SENSe<Chn>: ] SEGVent <Seg>: BW Dt h[ RESol ut i on] : SELect
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[ SENSe<Chn>: ] SEGvent <Seg>: DEFi ne

[ SENSe<Chn>: ] SEGvent <Seg>: | NSer t

[ SENSe<Chn>: ] SEGvent <Seg>: SWEep: DVELI

[ SENSe<Chn>: ] SEGvent <Seg>: ATTenuat i on<Pt >

Point List, Segment Import and Export

The buttons on the right side below the table in the Define Segments dialog are used to retrieve the
position of the defined sweep points import and export limit line data.

* Show Point List

opens a list of all active sweep points and their channel settings.

T — —

Pnt# Segment  Frequency | Power Bandw Sel | LO | Swp Tm | #
1| Low_Freq 300 KHz |-10dBm | 10 kHz |Norm | 5RF 43,709 ms
|Low_Freq | 2.79925MHz |-10dBm | 10 kHz |Morm | =RF |43.70%9 ms
[Low_Freq | 5.2985MHz |-10dBm | 10kHz |Marm | =RF |43.709 ms
|Low_Freq | 7.7977SMHz |-10dBm | 10 kHz |Morm | >RF |43.709 ms
|Low_Freq | 10,297 MHz -10dBm | 10 kHz |Marm | =RF |43.709 ms
|Low_Freq | 12,79625 MHz |-10dBm | 10 kHz |Morm | >RF [43.709 ms
|Low_Freq | 15.2955MHz -10dBm | 10kHz |Morm | =RF |43.709 ms
|Low_Freq | 17.79475 MHz |-10dBm | 10 kHz |Morm | >RF |43.709 ms
[Low_Freq | 20,294 MHz |-10dBm | 10kHz |Morm | =RF 43,709 ms

by o

R T RS R = VR, I S VR A

Points in inactive sweep segments (i.e. segments that are not switched On in the segment table)
are not shown. The table provides a check of the settings made and can not be edited.

* Import Segment List... calls up an Open File dialog to load a sweep segment list from a sweep
segment file. Sweep segment files are ASCII files with the default extension *.seglist and a special
file format.

« Export Segment List... calls up a Save As... dialog to store the current sweep segments to a
sweep segment file. Sweep segment files are ASCII files with the default extension *.seglist and a
special file format.

o To import a segment list file (*.seglist) you can also use the Windows Explorer and simply double-click
the file or drag and drop the file into the NWA application. You must enable the segmented sweep
separately.

Remote control: MVEMory: LOAD: SEGVent <Ch_no>, "fil e_nane"
MVEMor y: STORe: SEGvent <Ch_no>, "fil e_nane"

File Format for Sweep Segments

The analyzer uses a simple ASCII format to export sweep segment data. By default, the sweep segment
file extension is *.seglist. The file starts with two comment lines containing the version and a third line
reproducing the header of the segment list. The following lines contain the entries of all columns of the
segment list, including the Individual Segment Settings that may be actually hidden.

@Example of a sweep segment file

The segmented sweep range:
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Channel

Skimulus
Puar B
Cal

1=u] Sweep Type »
Number of Points, .,
Frequency Step Size. ..

IMeas Delay. ..

Channel Select

Restart
Single (&l Chans)
Define Restart. .

Trigger ld * Free Run

External...
Trigger Setkings. ..

Average On
Average Factor. ..
Restart Average |

* Free Run is the default trigger mode. A new measurement is started immediately without waiting
for a trigger signal and without fixed time reference.

* The External trigger signal is applied to the EXT TRIGGER / GATE IN connector on the rear
panel.

« Trigger Settings opens a dialog to specify the operation that the analyzer carries out after
receiving a trigger event.

Free Run
In Free Run mode a new measurement is started immediately without waiting for a trigger event and
without fixed time reference. The Trigger Settings are not valid.

Free Run means that a measurement in Continuous Sweep mode is repeated as fast as possible.

Remote control: TRI Gger[: SEQuence] : SOURce | Mvedi at e

External

In External trigger mode the measurement is triggered by an external TTL signal applied to the BNC
connector EXT TRIGGER / GATE IN on the rear panel. No additional setting for signal routing is required.

Selecting External... opens a dialog to select whether the rising or the falling edge of the external trigger
signal provides the trigger event.

External Trigger x|

Triggeron

* Rising Edge

" Falling Edge

Close Help
| I

© The period of the external trigger signal should be adjusted to the triggered measurement sequence.
If the analyzer receives a trigger event while the last sequence is still running, the trigger event is
skipped and a message Trigger event missed is displayed.

Remote control: TRI Gger [ : SEQuence] : SOURce EXTer nal
TRI Gger [ : SEQuence] : SLOPe
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Nwa-Setup Menu

Lineup 3 2 IR i

Stack

Tile Horizontally

Tile Vertically
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styles of the individual display elements. User-defined color schemes can be saved to a file for later reuse.

Define User Color Scheme x|
Element: IElackground j
Properties
Caolar: || ||
Trace Style: ISDIid j
Trace Width: [l 2l

[~ Use same Calar far all Markers: |
v Keep Trace Color over Reassignment of Diagram Area

Fecall... | Sawe.. | Close I Help |

The following control elements change the current color scheme:

e The screen element to be modified is selected from the Element drop-down list. The list contains
the background and all traces, text elements and lines in the diagrams.

« Color opens a standard color dialog to assign a color to the selected element. Use the What's
This? help button 2lin the dialog to obtain detailed information.
e Trace Style and Trace Width are enabled if the selected element is a trace.

* Use same Color for all Markers allows to select a common marker color, which is independent of
the trace colors. To define the common color, select the Same Color for all Markers element.

* Keep Trace Color over Reassignment of Diagram Area controls the color of traces that are
assigned to another diagram area or created together with a new diagram areas; see background
information below.

@Effects of Keep Trace Color...

The analyzer assigns trace colors according to a predefined scheme, starting with the colors that are
easiest to distinguish. On one hand it is advantageous to use the colors at the beginning of the scheme.
On the other hand, it is often desirable to use different colors in different diagram areas so that any trace
that is moved from one diagram area to another can keep its color.

Keep Trace Color... changed between these two alternative color modes as shown below.

Keep Move trace to another diagram Add Trace + Diag. Area (Trace — Trace Select...)

Trace area (Trace Manager)

Color

- Trace color changed according to Color scheme of the new diagram area is independent, restarts with the
the new diagram area's color first colors. Consequently the new trace is displayed with a color that has
scheme been already used.

v Trace keeps its color Color scheme of the new diagram area continues color scheme of the

previously active area. The new trace is displayed with a new color.

See also program example for DI SPI ay: CMAP<EI enent >: TRACe: COLor [ : STATe] .
Two buttons at the bottom of the dialog are used to save or recall user-defined color schemes.

e Save... opens a Save As... dialog to select a color scheme file and save the current settings. Color
scheme files are non-editable files with the extension *ColorScheme; the default directory is
C:\R_S\Instr\user\Nwa\ColorSchemes.

e Recall... opens an Open File... dialog to load and apply a color scheme saved before.
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The two check boxes in the User Settings panel switch the instrument messages or transparent
info fields on or off. The Instrument Messages setting is also valid if the instrument is remote-
controlled. With transparent info fields the grid and traces underneath are still visible.

Dialog Transparency varies the transparency of all dialogs on a scale between 0% and 100%. 0%
transparency means that dialogs completely hide the diagram area in the background. With a
maximum transparency of 100%, the dialogs are still visible but clearly show the underlying traces
and display elements.

Keep Measurement Data for >Repeat Previous Cal< causes the raw measurement data of the
standards to be stored after the calibration is completed. This function is equivalent to the
parameter in the Measured Standards dialog of the calibration wizard (see detailed description
there) but applies to all calibrations.

No of Sliding Match Positions defines the maximum number of different positions to be measured
if a sliding match standard (sliding load) is used for calibration. The different positions appear in
the Measure Standards dialog of the calibration wizard. A sliding match calibration is valid after
three calibration sweeps at different match positions; however, calibration sweeps at additional
positions can still improve the accuracy. In general 4 to 6 positions are recommended.

Unit of Length selects the physical unit for lengths/distances,e.g. for distance-to-fault
measurements. The selected unit (metric units/m or feet) is also used as a default length unit for
remote control; see e.g. CALCul at e<Chn>: TRANsf or m DTFaul t : CENTer .

e Presets

The tab specifies whether a Preset affects the Active Setup or all open setups (Instrument). A
preset does not change any of the properties listed in the Resets tab of the System Configuration
dialog.

In the Preset Configuration panel, it is possible to specify whether the Preset command will
perform a factory preset or restore the settings stored to a user preset file. A user preset file is an
arbitrary setup (.zvx) file, to be stored using the Nwa File — Save Network Analysis... command. If
the current user preset file is not found (e.g. because it was deleted or moved), the analyzer
performs a factory preset.

o In remote control, a user-defined preset must be initiated using the commands in the
SYSTem:PRESet:USER... subsystem. *RST and SYSTem:PRESet always restore the
factory preset settings.

¢ Resets

Provides several buttons to reset global instrument settings and properties. Global settings (e.g.
the data related to global resources) are not affected by an instrument Preset.

Use Default Directories also resets the custom header for trace files.
« Remote Settings
Specifies the Remote Language for the analyzer.

« The DEFAULT language corresponds to the instrument control commands reported in this
help system; see SCPI Command Lists.

« PNA, HP8510, HP8720, HP8753 denote command sets for network analyzers from other
manufacturers.

The ID String and the OPT String of the analyzer are adjusted to the selected Remote Language.
The strings can be queried via *| DN? and * OPT?, respectively.

» If the DEFAULT language is activated, the factory ID string Rohde&Schwarz,ZVL<Max.
Freq.-Ports>Port,<Serial_no>,<FW_Version> (e.g. Rohde&Schwarz,ZVL6-
2Port,1145101010100001,1.70.5) is set. The bit order for transferred binary data is
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FILE Key

The following table shows all softkeys available in the file menu. It is possible that your instrument
configuration does not provide all softkeys. If a softkey is only available with a special option, model or
(measurement) mode, this information is delivered in the corresponding softkey description.

Submenu / Command Submenu / Command Command

Save Save File

Select Path

Select File

Edit File Name

Edit Comment

Select Items Select Items

Enable All Items

Disable All ltems

Delete File

Recall Recall File

Select Path

Select File

Edit File Name

Edit Comment

Select Items Select ltems

Enable All Items

Disable All ltems

Delete File

Startup Recall

File Manager ¥ Edit Path

New Folder

Copy
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SETUP Key

LAN Reset

GPIB Y GPIB Address

ID String Factory

ID String User

GPIB Language

Display Update On/Off

More V¥

GPIB Terminator LFEOI/EOI

*IDN Format Leg./ZVL

I/O Logging On/Off

Time+Date
Meas Display ¥ Display Pwr Save On/Off
More V¥ Monitor Int/Ext
Soft Frontpanel
Open Start Menu
More ¥
Firmware Update V¥ Firmware Update
Option Licenses ¥ Install Option

Shutdown Off/Standby

Preset Network

Preset Spectrum

System Info ¥ Hardware Info

Versions+Options

System Messages

Clear All Messages
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SETUP Key

Class A
LX! hardware trigger bus

Class B
IEEE 1588 synchronization

Class C

" Ethernet LAN interface
. Web server

" VXI-11 protocol

. IV] instrument driver

e Class C instruments are characterized by a common LAN implementation, including an ICMP
ping responder for diagnostics. The instruments can be configured via a web browser; a LAN
Configuration Initialize (LCI) mechanism resets the LAN configuration. The LXI class C
instruments shall also support automatic detection in a LAN via the VXI-11 discovery protocol and
programming by means of IVI drivers.

e Class B adds IEEE 1588 Precision Time Protocol (PTP) and peer-to-peer communication to the
base class. IEEE 1588 allows all instruments on the same network to automatically synchronize to
the most accurate clock available and then provide time stamps or time-based synchronization
signals to all instruments with exceptional accuracy.

e Class A instruments are additionally equipped with the eight-channel hardware trigger bus (LVDS
interface) defined in the LXI standard.

Instruments of classes A and B can generate and receive software triggers via LAN messages and
communicate with each other without involving the controller.

The network analyzer complies with LXI class C. In addition to the general class C features described
above, it provides the following LXI-related functionality:

e Integrated LXI menu for LXI activation and reset of the LAN configuration (LAN Configuration

Initialize, LCI)

©  The LXI functionality requires a Windows XP operating system that has been upgraded to service
pack 2. Please contact your Rohde & Schwarz service representative if your network analyzer's
operating system needs an upgrade. To check the version of your operating system, open the
System — General dialog in the Control Panel.
To upgrade an R&S ZVL which already supports LXI to a newer firmware version, the old LXI
version must be de-installed first. This is done automatically by the setup file. Do not prevent de-
installation to avoid problems.
After a firmware update, use the standby key to shut-down and re-start the instrument in order to
enable the full LXI functionality.
The LXI functionality including the home page is unavailable while the instrument is operated
without administrator rights.

@ For information about the LXI standard refer to the LXI website at http://www.Ixistandard.org. See
also "News from Rohde & Schwarz, article 2006/l - 190".

LXI Browser Interface

The instrument's LXI browser interface works correctly with all W3C compliant browsers. Typing the
instrument's host name or IP address in the address field of the browser on your PC, e.g.

http://10.113.10.203

|FE
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SETUP Key

opens the Instrument Home Page (welcome page).

LX1

Instrument Properties

» Lan Configuration

Status
Help Instrument Model Rohde & Schwarz ZVL Vector Network Analyzer
Manufacturer Rohde & Schwarz GmbH & Co. KG
R8s Saly Serial Humber 000000
VORIl SEIWaEC O Description Rohde & Schwarz Vector Metwork Analyzer | ZVL
/oooooa
LXI Class c
LXI Version 12
Host Name 10.110.10.118
MAC Address D0ED:33:5A26:43
TCP/IP Address 10.110.10.118
Firmware Revision 3.00
Current Time Thursday, 2009/03/26, 12:22:46

Current Time source  Operating System
VISA resource string TCPIP:10.110.10.118::inst0:INSTR

Device Indicator | INACTIVE (press to toggle) |

Status

Mo error

©® 2008 ROHDE&SCHWARZ. All rights reserved.

The instrument home page displays the device information required by the LXI standard including the
VISA resource string in read-only format. The Device Indicator toggle button causes the LXI symbol in the
status bar of the analyzer to blink (if active). A green LXI status symbol indicates that a LAN connection
has been established; a red symbol indicates that no LAN cable is connected. The Device Indicator setting
is not password-protected.

[NR A AW nn] X rocar
The navigation pane of the browser interface contains the following control elements:

* Lan Configuration opens the LAN Configuration page.

e  Status displays information about the LXI status of the instrument.

* Glossary opens a document with a glossary of terms related to the LXI standard.
« www.rohde-schwarz.com opens the Rohde & Schwarz homepage.

LAN Configuration

The Lan Configuration web page displays all mandatory LAN parameters and allows their modification.
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<R%:)I'III!E&SGHVN\HZ D ‘_

Lxi . LAN Parameters

Home
p Lan Configuration

Advanced Config
Ping Client Hostname
Status

10.110.10.118

Domain
Help
Description Rohde & Schwarz Vector Network Analyzer /.

Glossary
TCPIP [DHCP < Ato P Addresi =]
www.rohde-schwarz.com Mode DHER-GNANIE M

IP Address 10.110.10.118

Subnet
Mask
Default
Gateway
DNS
Server(s)

Dynamic " Disabled
DNS @ Enabled

255.255.00
10.110.0.0

10.0.23.15% 10.0.2.166

| Submit I (Pazzword reguired’)

Status

Mo error

© 2008 ROHDEASCHWARZ. All rights reserved.

The TCP/IP Mode configuration field controls how the IP address for the instrument gets assigned (see
also Assigning an IP Address). For the manual configuration mode, the static IP address, subnet mask,
and default gateway are used to configure the LAN. The automatic configuration mode uses DHCP server
or Dynamic Link Local Addressing (Automatic IP) to obtain the instrument IP address.

©  Changing the LAN configuration is password-protected. The default password reads Lxi Wbl f c
(notice upper and lower case characters). This password can be changed in the LXI configuration
menu. This password is restored by a Lan Reset (LCI).

The subentries of the Lan Configuration menu open other pages:

* Ping Client provides the ping utility to verify the connection between the instrument and other
devices.

e Advanced LAN Configuration provides LAN settings that are not declared mandatory by the LXI
standard.

|FE
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ROHDE&SCHWARZ

LxI LAN Parameters

Home

b Lan Configuration
IP Configuration

Ping Client Negotiation | Auto Detect =l
Status " Dizabled
ICKP Pi
"0 & Enabled
Help VXI-11 " Disabled
Discovery  Enabled
Glossary
www.rohde-schwarz.com =
i —] (Fassword
| submit | required!}

Status

Mo error

® 2008 ROHDE&SCHWARZ. All rights reserved.

The Advanced LAN Configuration parameters are used as follows:

« The Negotiation configuration field provides different Ethernet speed and duplex mode settings. In
general, the Auto Detect mode is sufficient.
* ICMP Ping must be enabled to use the ping utility.

e VXI-11 is the protocol that is used for discovery of the instrument in the LAN. According to the
standard, LXI devices must use VXI-11 to provide a discovery mechanism; other additional
discovery mechanisms are permitted.

Ping

Ping is a utility that verifies the connection between the analyzer and another device. The ping command
uses the ICMP echo request and echo reply packets to determine whether the LAN connection is
functional. Ping is useful for diagnosing IP network or router failures.

The ping utility is not password-protected. To initiate a ping between the analyzer and a second connected
device,

» Enable ICMP Ping on the Advanced LAN Configuration page (enabled after an LCI).

» Enter the IP address of the second device without the ping command and without any further
parameters into the Destination Address field (e.g. 10.113.10.203).

» Click Submit.
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Remote Control Operation

After the GPIB Explorer is started, the interface for the connection to the instrument can be selected in a
dialog:

Mo connection bo instrumenk il

— Connect via ...

Hel
" NT named pipe i

™ GPIE address IED
{* RSIE address |12?.EI.EI.1 T —

11 AISA ITEF'IF'::'IE?.EI.EI.'I::INSTH
™ MT Pipe & [COM Parzer)

" NT Pipe B [COM Parser) Cancel
" ER200 |89.1D.11.23:5555

Lk

v |lze SRO

The following options are provided:
= NT named pipe (not supported at present)

= GPIB address (for connection to controllers equipped with a National Instrument GPIB interface
using the GPIB bus connector)

= RSIB address (for LAN connection via RSIB protocol, requires an appropriate IP or local host
address; see LAN Connection sections in Chapter 1)

= VXI-11/VISA (for LAN connections via the VXI-11 protocol; requires an installed VISA library)

= NT pipe A/B (only for local connection on the analyzer, recommended for remote test on the
instrument)

= EB200 (not supported at present)

(8] A connection requires the default settings "Rohde & Schwarz" (for the SCPI command set)
and "Use SRQ: On". Select Nwa-Setup — Setup Info to look up the IP address information of
your analyzer.

After the connection is established, the GPIB explorer displays a tree view of all commands included in the
current firmware version of the network analyzer. The programs can be selected for execution by a single
mouse click.
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Remote Control Operation

While remote control is active, operation via the front panel is disabled with the exception of two softkeys.
The instrument settings are optimized for maximum measurement speed; the display is switched off:

NN Display OnfOFF!

Remote Control Active
Display Off

Display
On,/ Off

The two softkeys in the remote screen are used to modify or quit the remote state:

« Display Update On/Off switches the display on or off; see background information below.

* Local switches the instrument back to local state.

@ Display On/Off states

Switching on the display means that the analyzer shows the measurement screen with the current setups,
diagram areas and traces without leaving the remote state. In this operating mode, it is possible to
observe the screen while a remote control script is executed and the control elements on the front panel

are still disabled:

w Display OnfCFF!

Tre! Al Folar 02 U7 RefiU

Ch1 Start 200 kHz

Pwr -10 dBm

Stop B GHz

Display
On/ Off

Go to
Local

Switching on the display is ideal for program test purposes but tends to slow down the measurement.
Therefore it is recommended to switch off the display in real measurement applications where a tested

program script is to be executed repeatedly.
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Messages

Example:
SENSe This mnemonic identifies the command system SENSe.

For commands of lower levels, the complete path has to be specified, starting on the left

with the highest level, the individual key words being separated by a colon ":

Example:
SENSe: FREQuency: STARt 1GHZ

This command is located on the third level of the SENSe system. It defines the start
frequency of the sweep.

SEMSe

BANDwidth FREGuency

STARL STOP

The following rules simplify and abbreviate the command syntax:
= Multiple mnemonics

Some mnemonics occur on several levels within one command system. Their effect depends on
the structure of the command, i. e. on the position in the command header they are inserted in.

Example:
SQURce: FREQuency: CW | GHzZ

This command contains the key word SOURce in the first command level. It defines the frequency
for sweep types operating at fixed frequency.
TRI Gger : SOURce EXTer nal

This command contains the key word SOURce in the second command level. It defines the trigger
source “external trigger”.

= Optional mnemonics

Some command systems permit certain mnemonics to be optionally inserted into the header or
omitted. These mnemonics 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 mnemonics.

Example:
TRI Gger [ : SEQuence] : SOQURce EXTer nal

This command defines the trigger source “external trigger”. The following command has the same
effect:

TRI Gger : SOURce EXTer nal
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Status Reporting System
NTR bit =0: the EVEN! bit is not set.

This part can be overwritten and read at will. Reading the PTRansition register is nondestructive.
» EVENt

The EVENH part indicates whether an event has occurred since the last reading, it is the "memory"
of the condition part. It only indicates events passed on by the transition filters. It is permanently
updated by the instrument. This part can only be read by the user. Reading the register clears it.
This part is often equated with the entire register.

= ENABIle

The ENABIe part determines whether the associated EVENT bit contributes to the sum bit (cf.
below). Each bit of the EVENT part is ANDed with the associated ENABIe bit (symbol '&"). The
results of all logical operations of this part are passed on to the sum bit via an OR function
(symbol '+').

= ENAB bit =0: The associated EVENT bit does not contribute to the sum bit.
= ENAB bit =1: If the associated EVENT bit is "1", the sum bit is set to "1" as well.
This part can be overwritten and read by the user at will. Its contents are not affected by reading.
As shown in the graphical overview, the status information is of hierarchical structure.

= STB, SRE The register STatus Byte (STB) defined in IEEE 488.2 and its associated mask register
Service Request Enable (SRE) form the highest level of the status reporting system. The STB
provides a rough overview of the instrument status, collecting the information of the lower-level
registers.

= ESR, SCPI registers
The STB receives its information from the following registers:

= The standard IEEE 488.2 Event Status Register (ESR) with the associated mask register
standard event status enable (ESE).

= The STATus:OPERation and STATus:QUEStionable registers which are defined by SCPI
and contain detailed information on the instrument.

= |ST, PPE The IST flag ("Individual STatus"), like the SRQ, combines the entire instrument status in
a single bit. The PPE is associated to the IST flag. It fulfills an analogous function for the IST flag
as the SRE does for the service request.

= Qutput buffer contains the messages the instrument returns to the controller. It is not part of the
status reporting system but determines the value of the MAV bit in the STB and thus is
represented in the overview.

The sum bit is obtained from the EVENt and ENABIe part for each register. The result is then entered into
a bit of the CONDition part of the higher-order register.

The instrument automatically generates the sum bit for each register. Thus an event can lead to a service
request throughout all levels of the hierarchy.
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________________________________________________________________________________________________________________________________________|
Special Terms and Notation

with <numeric_value>=01to 15
possible command syntax: CONT:AUX:C 1

* NAN (Not A Number) is generally used to represent missing data, e.g. if a portion of a trace has not
been acquired yet. It is also returned after invalid mathematical operations such as division by zero.
As defined in the SCPI standard, NAN is represented as 9.91 E 37.

* INV (invalid) is returned e.g. if a limit check is performed without defining the appropriate tolerance
values.

« Upper/lower case

Upper/lower case characters characterize the long and short form of the mnemonics in a
command. The short form consists of all upper-case characters, the long form of all upper
case plus all lower case characters. On the ZVL, either the short form or the long form are
allowed; mixed forms will generally not be recognized. The instrument itself does not
distinguish upper case and lower case characters.

e Special characters

e | A vertical stroke in the parameter list characterizes alternative parameter settings. Only one of the
parameters separated by | must be selected.

« Example: The following command has two alternative settings:
FORMat [ : DATA] ASCii | REAL

* [ ]Key words in square brackets can be omitted when composing the command header (see SCPI
Command Structure and Syntax). The complete command must be recognized by the instrument for
reasons of compatibility with the SCPI standard. Parameters in square brackets are optional as well.
They may be entered in the command or omitted.

» { } Braces or curly brackets enclose one or more parameters that may be included zero or more
times.

* Numeric suffixes

Symbols in angular brackets (<Ch>, <Chn>, <Mk>,...) denote numeric suffixes. Numeric
suffixes are replaced by integer numbers to distinguish various items of the same type.
The analyzer provides numeric suffixes for channels, traces, ports, markers etc. If
unspecified, a numeric suffix is replaced by 1.

The marker suffix must be in the range between 1 and 10, the number of ports depends
on the analyzer model. No restrictions apply to channel, trace, and diagram area suffixes.

In remote control, one active trace can be selected for each channel; see Active Traces in
Remote Control. This concept simplifies the remote control command syntax, because it
allows the active trace in a particular channel to be referenced by means of the channel
suffix. To keep the syntax transparent, <Ch> is used for channel settings (it denotes the
configured channel), whereas <Chn> is used for trace settings (it denotes the active trace
in the channel).
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|

Common Commands

Command Parameters | Short
Description

indicated. Bit 6 (MSS mask bit) remains 0. This command determines under which Enable

conditions a service request is triggered. The query *SRE? returns the contents of the

service request enable register in decimal form. Bit 6 is always 0.

*STB? STatus Byte query reads the contents of the status byte in decimal form. Status Byte

Query; query only

*TRG TRiGger triggers all actions waiting for a trigger event. In particular *TRG generates a Trigger;

manual trigger signal (Manual Trigger). This common command complements the

commands of the TRIGger subsystem.

no query

*TST? self TeST query triggers selftests of the instrument and returns an error code in Self Test Query;
decimal form. query only

*WAI WAIt to continue prevents servicing of the subsequent commands until all preceding
commands have been executed and all signals have settled (see also command
synchronization and *OPC).

Wait to continue;
no query
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|
Instrument-Control Commands

CALCulate<Chn>:DATA SCORr1 | ... | SCORr27

CALCulate<Chn>:DATA SDATa, <data>

Reads the current response values of the active data trace, reads or writes error terms, or reads or writes
a memory trace.

<Chn> Channel number used to identify the active trace. If unspecified the numeric suffix
is setto 1.

Parameters See list of parameters below.

Range [def. The data format is parameter-dependent; see below. The unit is the default unit of

unit] the measured parameter; see CALCul at e<Ch>: PARanet er : SDEFi ne.

*RST value -

<data> Unformatted trace data in ASCII or block data format, depending on

FORMat [ : DATA] setting. This parameter is only used for writing memory traces;
see example 2 below.

SCPI, Confirmed, command (for memory traces or error terms) or query.
Command

Types

Example 1: *RST; SWE:POIN 20

Create a trace with 20 sweep points, making the created trace the active trace of
channel 1 (omitted optional mnemonic SENSe1l).

CALC:DATA? FDAT

Query the 20 response values of the created trace. In the FDATa setting, 20
comma-separated ASCII values are returned.

CALC:DATA:STIM?

Query the 20 stimulus values of the created trace. 20 comma-separated ASCI|
values are returned.

CALC2:PAR:SDEF 'Trc2', 'S11'

Create a second trace in a new channel no. 2.
CALC:DATA:ALL? FDAT

Query the response values of all traces. 40 comma-separated ASCII values are

returned.
Example 2: *RST; SWE:POIN 3
Write memor . . . .
trace y Create a data trace '"Trc1' with 3 sweep points, making the created trace the active

trace of channel 1 (omitted optional mnemonic SENSe1l).
TRAC:COPY 'MemTrc1','Trc1"; :CALC:PAR:SEL 'MemTrc1'

Copy the data trace to a memory trace and select the memory trace as an active
trace.

CALC:DATA SDAT, 1,2, 3,4, 5,6
Write numbers (1,2), (3,4), (5,6) to the memory trace.
CALC:DATA? SDAT

Query the memory trace. The responseis 1, 2, 3, 4, 5, 6.
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FORM REAL,32

Change the data format to 4-byte block data.

CALC:DATA SDAT, #224123456789012345678901234

Write 24 bytes (= 4 * 2 * 3 bytes) of data to the memory trace.

The following parameters are related to trace data (see also Data Flow diagram):

FDATa | Formatted trace data, according to the selected trace format (CALCul at e<Chn>: FORMat ). 1 value per trace point for
Cartesian diagrams, 2 values for polar diagrams.

SDATa | Unformatted trace data: Real and imaginary part of each measurement point. 2 values per trace point irrespective of the
selected trace format. The trace mathematics is not taken into account.

MDATa | Unformatted trace data (see SDATa) after evaluation of the trace mathematics.

The following parameters denote the error terms generated during a calibration:

Error Term Description Receive Ports (S-parameter)
SCORr1, ... SCORr12 | 2-port error terms; see [SENSe<Ch>:]CORRection:DATA. | 1 and 2 (S11, S12, S21, S22)
SCORr 13 Directivity 3 (S33)
SCORr 14 Source match 3 (S33)
SCORr 15 Reflection tracking 3 (S33)
SCORr 16 Isolation 3 (S31)
SCORr 17 Load match 3 (S31)
SCORr 18 Transmission tracking 3(S13)
SCORr 19 Isolation 1(S13)
SCORr 20 Load match 1(813)
SCORr 21 Transmission tracking 1(S13)
SCORr 22 Isolation 3(832)
SCORr 23 Load match 3(832)
SCORr 24 Transmission tracking 3(S32)
SCORr 25 Isolation 2 (S23)
SCORr 26 Load match 2 (S23)
SCORR27 Transmission tracking 2 (S23)

o Use the generalized command [ SENSe<Ch>: ] CORRect i on: COLLect : CDATa to read or write error
terms for arbitrary analyzer ports.

CALCulate<Chn>:DATA:NSWeep? SDATa, <Trace_Hist_Count>

Reads the response values of a trace acquired in single sweep mode (I NI Ti at e<Ch>: CONTi huous
OFF). The trace can be any of the traces acquired during the single sweep cycle.

<Chn> Channel number used to identify the active trace.

SDATa Read unformatted sweep data (fixed parameter): Returns the real and
imaginary part of each measurement point (2 values per trace point
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irrespective of the selected trace format).

<Trace_Hist_Count> Number of sweep to be read. 1 denotes the last sweep acquired, 2
denotes the second-last and so forth.

Range [def. unit] 1 to sweep count defined via [ SENSe<Ch>: ] SWEep: COUNt [-]

*RST value -

SCPI, Command Types Device-specific, query only

Example (see also SWE:COUN 10

Sweep History):
weep History) Define the number of sweeps (10) to be measured in single sweep

mode.
INIT: CONT OFF; INIT

Activate single sweep mode and start a single sweep in channel no. 1.
CALC: DATA: NSWP SDAT, 5

Query the results of the 5" sweep.

CALCulate<Chn>:DATA:STIMulus?

Reads the stimulus values of the active data or memory trace.

<Chn> Channel number used to identify the active trace.

Parameters -

Range [def. unit] The data is transferred in the data format defined via FORMat[:DATA]. The unit
is the default unit of the sweep variable (Hz or dBm or s).

*RST value -

SCPI, Command Device-specific, query only

Types

Example: See CALCul at e<Chn>: DATA?

CALCulate<Chn>:DLINe...

This subsystem controls the horizontal line used to mark and retrieve response values (display line).

CALCulate<Chn>:DLINe <numeric_value>

Defines the position (response value) of the horizontal line.

<Chn> Channel number used to identify the active trace. If unspecified the numeric suffix
is setto 1.

Parameters See list of parameters below.

Range [def. The data is transferred in the data format defined via FORMat[:DATA]. The unit is

unit] the default unit of the measured parameter; see

CALCul at e<Ch>: PARanet er : SDEFi ne.
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*RST value -

SCPI, Device-specific, command or query.
Command

Types

Example: *RST; CALC:DLIN 10

Define the position of the horizontal line in the default dB Mag diagram at +10
dBm.

CALC:DLIN:STAT ON

Display the defined horizontal line.

CALCulate<Chn>:DLINe:STATe <Boolean>

Switches the horizontal line on or off.

<Chn> Channel number used to identify the active trace.
<Boolean> ON | OFF - Horizontal line on or off.

*RST value OFF

SCPI, Command Types Device-specific, command or query.

Example: See CALC. DLIN.

CALCulate<Chn>:FORMat...

This subsystem determines a post-processing of the measured data in order to obtain various display
formats.

CALCulate<Chn>:FORMat MLINear | MLOGarithmic | PHASe | UPHase | POLar |
SMITh | ISMith | GDELay | REAL | IMAGinary | SWR | COMPIlex | MAGNitude

Defines how the measured result at any sweep point is post-processed and presented in the graphical
display.

Note: The analyzer allows arbitrary combinations of display formats and measured quantities; see Trace -
Format and CALCulate<Chn>:PARameter commands. Nevertheless, it is advisable to check which
display formats are generally appropriate for an analysis of a particular measured quantity; see
Measured Quantities and Display Formats.

<Chn> Channel number used to identify the active trace. If unspecified the numeric

suffix is set to 1.

Parameters See list of parameters below.
*RST value MLOGarithmic

SCPI, Command Confirmed, command or query
Types

Example: CALCA: PAR SDEF ' Ch4Tr1', 'S11'
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Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11. The trace becomes the active trace in channel 4.

CALC4:FORM MLIN; DISP:WIND:TRAC:FEED 'CH4TR1"'

Calculate the magnitude of S11 and display it in a linearly scaled Cartesian
diagram.

Assume that the result at a sweep point is given by the complex quantity z = x + jy. The meaning of the
parameters is as follows (see also table in CALCul at e<Chn>: MARKer <Mk>: FORMat description):

M| Near Calculate the magnitude of z, to be displayed in a Cartesian diagram with a linear scale
M.OGari t hmi c Calculate the magnitude of z, displayed in a Cartesian diagram with a logarithmic scale
PHASe Phase of z, displayed in a Cartesian diagram with a linear vertical axis

UPHase Unwrapped phase of z, displayed in a Cartesian diagram with a linear vertical axis
POLar Magnitude and phase, displayed in a polar diagram

SM Th Magnitude and phase, displayed in a Smith chart

ISMth Magnitude and phase, displayed in an inverted Smith chart

GDELay Group delay, displayed in a Cartesian diagram

REAL Real part (x), displayed in a Cartesian diagram

| MAG nary Imaginary part (y), displayed in a Cartesian diagram

SVR Standing Wave Ratio (SWR), displayed in a Cartesian diagram

ZVR McowPl ex X, Y, displayed in a polar diagram

ZVR M MAGN t ude | Magnitude (sqrt(x® + y?)), displayed in a Cartesian diagram with a logarithmic scale

CALCulate<Chn>:FILTer[:GATE]...

This subsystem defines the properties of the time gate optimize the time domain response (with option

ZVL-K3, Time Domain).

CALCulate<Chn>:FILTer[:GATE]. TIME:CENTer <numeric_value>

Defines the center time of the time gate.

<Chn>
<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace

Center time of the time gate

-99.8999999 s to +99.8999999 s. The increment (parameters UP or
DOWN) is 0.1 ns. [s]

1.5E-009 s

Confirmed, command or query

*RST; CALC: TRAN: TI ME: STAT ON; CALC: FI LT: TI ME: STAT ON

Reset the instrument and enable the time domain representation and the
time gate.
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CALC: FI LT: TI ME: CENT 0; SPAN 5ns

Set the center time to 0 ns and the time span to 5 ns.

CALCulate<Chn>:FILTer[:GATE]: TIME:DCHebyshev <numeric_value>

Sets the sideband suppression for the Dolph-Chebyshev time gate. The command is only available if a
Dolph-Chebyshev time gate is active (CALCul at e<Chn>: FI LTer [ : GATE] : TI ME: W NDow
DCHebyshev).

<Chn> Channel number used to identify the active trace

<numeric_value> Sideband suppression

Range [def. unit] 10 dB to 120 dB. The increment (parameters UP or DOWN) is 10 dB. [dB]
*RST value 32dB

SCPI, Command Device-specific, command or query

Types

Example: *RST; CALC: FILT: TI ME: WND DCH

Reset the instrument and select a Dolph-Chebyshev time gate for filtering
the data in the frequency domain.

CALC: FI LT: TI ME: DCH 25
Set the sideband suppression to 25 dB.

CALCulate<Chn>:FILTer[:GATE]: TIME:SHAPe MAXimum | WIDE | NORMal |
MINimum

Selects the time gate to be applied to the time domain transform.

o Use the generalized command CALCul at e<Chn>: FI LTer [ : GATE] : TI ME: W NDow if you wish to
select a Dolph-Chebychev time gate.

<Chn> Channel number used to identify the active trace

Parameters MINimum — Steepest edges (rectangle)
WIDE — Normal gate (Hann)
NORM - Steep edges (Hamming)
Maximum — Maximum flatness (Bohman)

*RST value WIDE

SCPI, Command Device-specific, command or query
Types

Example: *RST; CALC: FI LT: Tl ME: SHAP?

Reset the instrument and query the type of time gate used. The response is
W DE.
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CALCulate<Chn>:FILTer[:GATE]. TIME:SHOW <Boolean>

Enables or disables permanent display of the gate limits.

<Chn>

<Boolean>

*RST value
SCPI, Command Types

Example:

Channel number used to identify the active trace

ON - Time gate permanently displayed
OFF — Time gate hidden
OFF []

Device-specific, command or query

See CALCul at e<Chn>: Fl LTer [ : GATE] : TI ME: CENTer

CALCulate<Chn>:FILTer[:GATE]: TIME:SPAN <span>

Defines the span of the time gate.

<Chn>

<span>
Range [def. unit]
*RST value

SCPI, Command Types

Example:

Channel number used to identify the active trace

Span of the time gate.
2E-012 s to 200 s. The increment (parameters UP or DOWN) is 0.1 ns. [s]
5E-009 s

Confirmed, command or query

See CALCul at e<Chn>: Fl LTer [ : GATE] : TI ME: CENTer

CALCulate<Chn>:FILTer[:GATE]: TIME:STARt <start>

Defines the start time of the time gate.

<Chn>

<start>

Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace

Start time of the time gate.

—100 s to +99.999999999998 s. The increment (parameters UP or DOWN) is
0.1 ns. [s]
-1E-009 s

Confirmed, command or query

*RST; CALC: TRAN: TI ME: STAT ON; : CALC. FILT: Tl ME: STAT ON

Reset the instrument and enable the time domain representation and the
time gate.

CALC: FILT: TI ME: STAR 0; STOP 10ns; SHOW ON

Set the start time to 0 ns and the stop time to 10 ns and display the time gate
permanently.

Note: If the start frequency entered is greater than the current stop frequency
(CALCul at e<Chn>: FI LTer [ : GATE] : TI ME: STOP), the stop frequency is set to the start
frequency plus the minimum frequency span (CALCul at e<Chn>: FI LTer [ : GATE] : TI ME: SPAN).
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CALCulate<Chn>:FILTer[:GATE].TIME:STATe <Boolean>

Determines whether the time gate for trace no. <Chn> is enabled.

<Chn>

<Boolean>

*RST value

SCPI,
Command
Types
Example:

Channel number used to identify the active trace

ON — Time gate enabled
OFF — Time gate disabled
OFF []

Confirmed, command or query

*RST; CALC. TRAN: Tl ME: STAT?; CALC:. FI LT: TI ME: STAT?

Reset the instrument, activating a frequency sweep, and query whether the default
trace is displayed in the time domain and whether the time gate is enabled. The
response is 0;0.

CALCulate<Chn>:FILTer[:GATE]:TIME:STOP <numeric_value>

Defines the stop time of the time gate.

<Chn>
<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace

Stop time of the time gate.

—99.999999999998 s to +100 s. The increment (parameters UP or DOWN)
is 0.1 ns. [s]

+4E-009 s

Confirmed, command or query

See CALCulate<Chn>:FILTer[:GATE]. TIME:STARt.

Note: If the stop frequency entered is smaller than the current start frequency
(CALCul at e<Chn>: FI LTer [ : GATE] : TI ME: STARt), the start frequency is set to the stop
frequency minus the minimum frequency span
(CALCul at e<Chn>: FI LTer [ : GATE] : TI ME: SPAN).

CALCulate<Chn>:FILTer[:GATE]: TIME[: TYPE] BPASs | NOTCh

Selects the time gate filter type, defining what occurs to the data in the specific time region.

<Chn>

Parameters

*RST value
SCPI, Command

Channel number used to identify the active trace

BPASs — Band pass filter: pass all information in specified time region and
reject all else

NOTCh — Notch filter: reject all information in specified time region and pass
all else.

BPASs

Confirmed, command or query
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*RST; CALC: FI LT: TI ME: STAT ON
Reset the instrument and enable the tine gate.
CALC: FILT: TI ME NOTCh

Select a notch filter in order to reject unwanted pulses.

CALCulate<Chn>:FILTer[:GATE]: TIME:WINDow RECT | HAMMing | HANN |
BOHMan | DCHebyshev

Selects the time gate to be applied to the time domain transform.

<Chn>

Parameters

*RST value
SCPI, Command Types

Example:

Channel number used to identify the active trace

RECT — Steepest edges (rectangle)

HANN — Normal gate (Hann)

HAMMing — Steep edges (Hamming)

BOHMan — Minimum flatness (Bohman)

DCHebyshev — Arbitrary gate shape (Dolph-Chebychev)
HANN

Confirmed (with some device-specific parameters), command or query

See CALCul at e<Chn>: Fl LTer [ : GATE] : TI ME: DCHebychev

CALCulate<Chn>:GDAPerture...

This subsystem defines parameters for the group delay calculation.

CALCulate<Chn>:GDAPerture:SCOunt <steps>

Defines the number of aperture steps for the group delay calculation.

<Chn>

<steps>

Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace. If unspecified the numeric
suffix is set to 1.

Aperture steps

1 to 10000
10

Device-specific (last keyword), with query

*RST; CALC. FORvat CDELay

Select group delay format for the default trace.
CALC:GDAP:SCO 12

Select 12 aperture steps for the calculation of the delay at each sweep point.
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CALCulate<Chn>:LIMit...

This subsystem defines the limit lines and controls the limit check.

CALCulate<Chn>:LIMit:CONTrol[:DATA] <start>,<stop>{,<start>,<stop>}

Defines the stimulus values of the limit line and/or creates new limit line segments.

@Rules for creating segments

The following rules apply to an active trace with n existing limit line segments:
= An odd number of values is rejected; an error message —109,"Missing parameter..." is generated.
= An even number of 2*k values updates or generates k limit line segments.

= For n >k the stimulus values of all existing limit line segments no. 1 to k are updated, the existing
limit line segments no. k+1, ..., n are deleted.

» For n <k the stimulus values of the limit line segments no. 1 to n are updated, the limit line
segments n+1, ..., k are generated with default response values (see
CALCul at e<Chn>: LI M t: UPPer[: DATA], CALCul ate<Chn>:LIMt:LONr[: DATA] ).

© The generated segments are upper or lower limit line segments, depending on the
CALCulate<Chn>:LIMit: SEGMent<Seg>:TYPE setting.
CALCul at e<Chn>: LI M t : CONTr ol [ : DATA] does not overwrite the type setting.

o To define additional new limit line segments without overwriting the old segments use
CALCul at e<Chn>: LI M t : DATA.

<Chn> Channel number used to identify the active trace.

<start>, Pair(s) of frequency values.

<stop>

Range [def. Almost no restriction for limit segments; see Rules for Limit Line Definition. [Hz. For
unit] distance-to-fault traces the default unit is the length unit defined via UNI T: LENG h.]
*RST value -

A segment that is created implicitly, e.g. by means of

CALCul at e<Chn>: LI M t : UPPer [ : DATA] or

CALCul at e<Chn>: LI M t : LOAer [ : DATA, ], covers the maximum sweep range of
the analyzer.

SCPI, Confirmed, with query.
Command

Types

Example: *RST; CALC:LIM:CONT 1 GHZ, 2 GHZ

Define an upper limit line segment in the stimulus range between 1 GHz and 2 GHz,
using default response values.

CALC:LIM:DISP ON

Show the limit line segment in the active diagram.
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CALCulate<Chn>:LIMit:CONTrol:SHIFt <offset>

Shifts the limit line in horizontal direction.

<Chn> Channel number used to identify the active trace.
<offset> Amount that the limit line is shifted.
Range [def. Almost no restriction for limit segments; see Rules for Limit Line Definition. [Hz.
unit] For distance-to-fault traces the default unit is the length unit defined via
UNI T: LENG h.]]
*RST value -
SCPI, Device-specific, no query.
Command
Types
Example: *RST, CALC:LIMCONT 1 GiZ, 2 G&Z

Define a limit line segment in the stimulus range between 1 GHz and 2 GHz, using
default response values.

CALC. LI M CONT: SHI F 1; CALC: LI M CONT?

Shift the segment by 1 Hz. The modified limit line segment extends from
1000000001 (Hz) to 2000000001 (Hz).

CALCulate<Chn>:LIMit:DATA <type>, <start stim>, <stop stim>, <start resp>,
<stop resp>{,<type>, <start stim>, <stop stim>, <start resp>, <stop resp>}

Defines the limit line type, the stimulus and response values for a limit line with an arbitrary number of limit
line segments.

o In contrast to CALCulate<Chn>:LIMit:CONTrol[:DATA], this command does not overwrite existing limit
line segments. The defined segments are appended to the segment list as new segments.

<Chn> Channel number used to identify the active trace.
<type> Identifier for the type of the limit line segment.
Range [def. 0 — Limit line segment off, segment defined but no limit check performed
unit] 1 — Upper limit line segment
2 — Lower limit line segment
<start stim>, Stimulus and response values of the first and last points of the limit line segment.

<stop stim>,
<start resp>,
<stop resp>

Range [def. Almost no restriction for limit segments; see Rules for Limit Line Definition. [no unit

unit] entries accepted, the default unit is Hz. For distance-to-fault traces the default unit
is the length unit defined via UNI T: LENG: h.]

*RST values — (no limit line defined after *RST)

SCPI, Device-specific, with query.

Command

Types

Example: *RST; CALC:LIM:CONT 1 GHZ, 1.5 GHZ

Define an upper limit line segment in the stimulus range between 1 GHz and 1.5
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GHz, using default response values.
CALC:LIM:DATA 1,1500000000, 2000000000,2,3

Define an upper limit line segment in the stimulus range between 1.5 GHz and 2
GHz, assigning response values of +2 dBm and +3 dBm.

CALC:LIM:DISP ON

Show the limit line segment in the active diagram.

CALCulate<Chn>:LIMit:DELete:ALL

Deletes all limit line segments.

<Chn> Channel number used to identify the active trace.
*RST value -

SCPI, Command Device-specific, no query.

Types

Example: *RST; CALC:LIM:CONT 1 GHZ, 1.5 GHZ

Define an upper limit line segment in the stimulus range between 1 GHz and 1.5
GHz, using default response values.

CALC:LIM:DATA 1,1500000000, 2000000000,2,3

Define an upper limit line segment in the stimulus range between 1.5 GHz and 2
GHz, assigning response values of +2 dBm and +3 dBm.

CALC:LIM:DEL:ALL

Delete both created limit line segments.

CALCulate<Chn>:LIMit:DISPlay[:STATe] <Boolean>

Displays or hides the entire limit line (including all segments) associated with the active trace.

<Chn> Channel number used to identify the active trace.
<Boolean> ON | OFF - Limit line on or off.

*RST value OFF

SCPI, Command Device-specific, command or query.

Types

Example: *RST; CALC:LIM:CONT 1 GHZ, 2 GHZ

Define an upper limit line segment in the stimulus range between 1 GHz and 2
GHz, using default response values.

CALC:LIM:DISP ON

Show the limit line segment in the active diagram.
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CALCulate<Chn>:LIMit:FAIL?

Returns a 0 or 1, to indicate whether or not the limit check has failed.

=

o Use CALCul at e<Chn>: CLI M t s: FAI L? to perform a composite (global) limit check.

<Chn> Channel number used to identify the active trace.
Response 0] 1 -0 represents pass, 1 represents fail.

*RST value 0

SCPI, Command Confirmed, query only.

Types

Example: *RST; CALC:LIM:CONT 1 GHZ, 2 GHZ

Define an upper limit line segment in the stimulus range between 1 GHz and 2
GHz, using default response values.

CALC:LIM:STAT ON; FAIL?

Switch the limit check on and query the result.

CALCulate<Chn>:LIMit:LOWer[:DATA] <start resp>, <stop resp>{, <start resp>,
<stop resp>}

Defines the response (y-axis) values of the lower limit line and/or creates new limit line segments.

© The commands CALCul at e<Chn>: LI M t: LOAer [ : DATA] and
CALCul at e<Chn>: LI M t: UPPer [ : DATA] use a fixed numbering scheme for limit line
segments: Upper limit line segments are assigned odd numbers (1, 3, 5,...), lower limit line
segments are assigned even numbers (2, 4, 6,...).

@Rules for creating segments

The following rules apply to an active trace with n existing upper and n existing lower limit line segments:
= An odd number of values is rejected; an error message —109,"Missing parameter..." is generated.
= An even number of 2*k values updates or generates k lower limit line segments.

= For n >k the response values of all existing lower limit line segments no. 2, 4, ...,2*k are updated,
the existing upper and lower limit line segments no. 2*k+1, ..., 2*n are deleted. The existing upper
limit line segments no. 1, 3, 2*k—1 are not affected.

= For n <k the response values of the lower limit line segments no. 2, 4 to 2*n are updated, the
lower limit line segments 2*n+2, 2*n+4,..., 2*k are generated with default stimulus values (see
CALCul at e<Chn>: LI M t : CONTr ol [ : DATA] . In addition, the missing upper limit line segments
2*n+1, 2*n+3,..., 2*k—1 are generated with default stimulus and response values

<Chn> Channel number used to identify the active trace.

<start resp>, Pair(s) of response values.

<stop resp>

Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition. [dB]
*RST value -

The response value of a segment that is created implicitly, e.g. an upper limit
line segment, is —20 dB.
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Confirmed, with query.

CALC:LIM:LOW -10, 0, 0, -10

Define the following lower and (default) upper limit line segments:

Seq. | Type Start Stimulus | Stop Stimulus | Start Response | Stop Response
1 300 kHz & GHz -20 dB -20dB
Z | Lower - 300 kHz 8 GHz -10dB 0de
3| Upper = 300 kHz & GHz -20 dB -20dB
4 |Lower = 300 kHz 8 GHz aode -10de

CALC:LIM:DISP ON
Show the limit line segments in the active diagram.

CALCulate<Chn>:LIMit:LOWer:FEED <stimulus offset>,<response offset>[,<trace

name>|

Generates a lower limit line using the stimulus values of a data or memory trace and specified offset

values.

<Chn>

<stimulus
offset>

Range [def.
unit]
*RST value

<response
offset>
Range [def.
unit]

*RST value
<trace name>

SCPI,
Command
Types
Example:

Channel number used to identify the active trace. This trace provides the stimulus

data for the limit line unless another trace <trace_name> is specified.

Stimulus offset value, used to shift all imported limit line segments in horizontal
direction.

-1000 GHz to +1000 GHz [Hz. For distance-to-fault traces the default unit is the
length unit defined via UNI T: LENG h.]]

0 Hz

Response offset value, used to shift all imported limit line segments in vertical

direc;tion. ‘
-10"“ dB to +10"* dB [dB]

0dB

Name of the selected trace as used e.g. in

CALCul at e<Ch>: PARanet er : SDEFi ne. If no trace name is specified the
analyzer uses the active trace no. <Chn>.

Device-specific, no query.

CALC:LIM:LOW:FEED 1 GHZ, -10

Use the stimulus values of the active trace, shifted by 1 GHz to the right and
decreased by 10 dB, to create a lower limit line.

CALC:LIM:LOW:SHIF -3; CALC:LIM:CONT:SHIF 1 GHz

Shift the limit line by an additional —3 dB in vertical and by 1 GHz in horizontal
direction. If an upper limit line exists it is also shifted.
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CALCulate<Chn>:LIMit:LOWer:SHIFt <offset>

Shifts all lower and upper limit line segments assigned to the active trace in vertical direction.

© This command is identical with CALCulate<Chn>:LIMit:UPPer:SHIFt.

<Chn> Channel number used to identify the active trace.

<offset> Response offset value for all limit line segments.

Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition.
[dB]

*RST value -

SCPI, Command Device-specific, no query.

Types

Example: See CALCul at e<Chn>: LI M t : LOWer : FEED.

CALCulate<Chn>:LIMit:LOWer:STATe <Boolean>

Switches the lower limit check on or off. Lower limit line segments are assigned even numbers; see
CALCul at e<Chn>: LI M t : LOAér [ : DATA] . The command does not affect segments with odd numbers.

o Use CALCul at e<Chn>: LI M t: STATe to switch on or off the entire limit check, including upper and
lower limit lines.

<Chn> Channel number used to identify the active trace.
<Boolean> ON | OFF - Limit check on or off.

*RST value OFF

SCPI, Command Types Confirmed, command or query.

Example: CALC:LIM:LOW -10, 0, 0, -10

Define the following lower and (default) upper limit line segments:

5eq. | Type Start Stimulus | Stop Stimulus | Start Response  Stop Response

1 300 kHz 8 GHz 20 dB -20dB

2 |Lower - 300 kHz 8GHz -10de 0de
3 Upper - 300 kHz 3 aHz -20 dB -20dB
4 | Lower - 300 kHz 8 GHz 0de -10dB

CALC:LIM:LOW:STAT ON; CALC:LIM:FAIL?

Switch the limit check on and query the result.

CALCulate<Chn>:LIMit: RDOMain:COMPlex S | SINV | Y | Z | YREL | ZREL

Deletes the existing limit line and (re-)defines the physical units of the response values of the limit line.
The units of the stimulus values are defined via CALCul at e<Chn>: LI M t : CONTr ol : DOV&i n.

o This command is complemented by CALCul at e<Chn>: LI M t : RDOWai n: FORMat and
CALCul at e<Chn>: LI M t : RDOVai n: SPAC ng.

<Chn> Channel number used to identify the active trace.
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Parameters Keyword for the physical unit of the response values.
Range [def. unit] The parameters form four groups:

= S and SINV select relative units (dB) for the limit line.
= Y selects admittance units (S/Siemens).
= Z selects impedance units (Q).

= YREL and ZREL select dimensionless numbers (U).
[-]
*RST value -

SCPI, Command Types Device-specific, no query.

CALCulate<Chn>:LIMit:RDOMain:FORMat COMPlex | MAGNitude | PHASe | REAL |
IMAGinary | SWR | GDELay |L | C

Deletes the existing limit line and (re-)defines the physical units of the response values of the limit line.
The units of the stimulus values are defined via CALCul at e<Chn>: LI M t : CONTr ol : DOMai n.

o This command is complemented by CALCul at e<Chn>: LI M t : RDOVAai n: COVPl ex and
CALCul at e<Chn>: LI M t: RDOVRi n: SPAC ng.

<Chn> Channel number used to identify the active trace.
Parameters Keyword for the physical unit of the response values.
Range [def. unit] The parameters form four groups:

= COMPIex, REAL, IMAGinary, and SWR select dimensionless
numbers (U) for the limit line.

= MAGNitude selects relative units (dB).
= PHASe selects phase units (deg).

= GDELay selects time units (s).

= L selects inductance units (H/Henry).

= C selects capacitance units (F/Farad).
[-]
*RST value -

SCPI, Command Device-specific, no query.
Types
CALCulate<Chn>:LIMit:RDOMain:SPACing LINear | LOGarithmic | dB | SIC

Deletes the existing limit line and (re-)defines the physical units of the response values of the limit line.
The units of the stimulus values are defined via CALCul at e<Chn>: LI M t : CONTr ol : DOMai n.

o This command is complemented by CALCul at e<Chn>: LI M t : RDOVhai n: COVPl ex and
CALCul at e<Chn>: LI M t: RDOVAai n: FORMAat .

<Chn> Channel number used to identify the active trace.
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*RST value
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Keyword for the physical unit of the response values.
The analyzer uses dB units, irrespective of the parameter selected.

-]

SCPI, Command Types Device-specific, no query.

CALCulate<Chn>:LIMit:SEGMent<Seg>:AMPIlitude:STARt <response>

Changes the start response value (i.e. the response value assigned to the start stimulus value) of a limit
line segment. A segment must be created first to enable this command (e.g CALC: LI M DATA).

o To define the response values of several limit line segments with a single command, use
CALCul at e<Chn>: LI M t: LOAér [ : DATA] or CALCul at e<Chn>: LI M t: UPPer [ : DATA] .

<Chn>
<Seg>

<response>
Range [def.
unit]

*RST value

SCPI,
Command
Types
Example:

Channel number used to identify the active trace.
Segment number

Response value
Almost no restriction for limit segments; see Rules for Limit Line Definition.
[dB]

The default response values of a segment that is created by defining its stimulus
values only (e.g. by means of CALCul at e<Chn>: LI M t: CONTr ol [ : DATA] ), is —
20 dB.

Device-specific, with query.

CALC:LIM:DATA 1,1500000000, 2000000000,2,3

Define an upper limit line segment (segment no. 1) in the stimulus range between
1.5 GHz and 2 GHz, assigning response values of +2 dBm and +3 dBm.

:CALC:LIM:SEGM:AMPL:STAR 5; STOP 5; CALC:LIM:SEGM:TYPE LMIN

Change the segment to a lower limit line segment with a constant response value
of +5 dB.

CALC:LIM:DATA?

Query the type, the stimulus and response values of the created segment with a
single command. The response is 2, 1000000, 2000000, 5, 5.

CALCulate<Chn>:LIMit: SEGMent<Seg>:AMPlitude:STOP <response>

Changes the stop response value (i.e. the response value assigned to the stop stimulus value) of a limit
line segment. A segment must be created first to enable this command (e.g CALC:. LI M DATA).

o To define the response values of several limit line segments with a single command, use
CALCul at e<Chn>: LI M t: LOAér [ : DATA] or CALCul at e<Chn>: LI M t: UPPer [ : DATA] .

1 —
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<Chn> Channel number used to identify the active trace.

<Seg> Segment number

<response> Response value

Range [def. Almost no restriction for limit segments; see Rules for Limit Line Definition.
unit] [dB]

*RST value —

The default response values of a segment that is created by defining its stimulus
values only (e.g. by means of CALCul at e<Chn>: LI M t : CONTr ol [ : DATA] ), is —

20 dB.
SCPI, Device-specific, with query.
Command
Types
Example: See CALCul at e<Chn>: LI M t : SEGVent <Seg>: AMPI i t ude: STARt .

CALCulate<Chn>:LIMit:SEGMent<Seg>:COUNt?

Queries the number of limit line segments.

<Chn> Channel number used to identify the active trace.

<Seg> Limit line segment number. This suffix is ignored; the command counts all ranges.
Response 0]1]...- number of (enabled or disabled)) limit line segments.

*RST value 0

SCPI, Device-specific, query only.

Command

Types

Example: CALC:LIM:DATA 1,1500000000, 2000000000,2,3

Define an upper limit line segment (segment no. 1) in the stimulus range between
1.5 GHz and 2 GHz, assigning response values of +2 dBm and +3 dBm.

CALC:LIM:SEGM:COUNT?
Query the number of segments. The response is 1.

CALCulate<Chn>:LIMit: SEGMent<Seg>:STIMulus:STARt <start>

Changes the start stimulus value (i.e. the largest or smallest stimulus value) of a limit line segment. A
segment must be created first to enable this command (e.g CALC: LI M DATA).

o To define the stimulus values of several limit line segments with a single command, use
CALCul at e<Chn>: LI Mt : CONTr ol [ : DATA] .

<Chn> Channel number used to identify the active trace.

<Seg> Segment number

<start> Frequency value.

Range [def. Almost no restriction for limit segments; see Rules for Limit Line Definition. In
unit] particular, the start value can be larger than the stop value
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CALCul at e<Chn>: LI M t : SEGVent <Seg>: STI Mul us: STOP.
[Hz. For distance-to-fault traces the default unit is the length unit defined via

UNI T: LENG: h.]
*RST value -
A segment that is created implicitly, e.g. by means of
CALCul at e<Chn>: LI M t : UPPer [ : DATA] or
CALCul at e<Chn>: LI M t: LONer [ : DATA, ], covers the maximum sweep range of
the analyzer.
SCPI, Device-specific, with query.
Command
Types
Example: CALC: LI M DATA 1, 1500000000, 2000000000, 2, 3

Define an upper limit line segment (segment no. 1) in the stimulus range between 1.5
GHz and 2 GHz, assigning response values of +2 dBm and +3 dBm.

CALC: LI M SEGM STI M STAR 1GHZ;, STOP 2 GHiZ; CALC. LIM SEGV TYPE LM N

Change the segment to a lower limit line segment with a stimulus range between 1
GHz and 2 GHz.

CALC:LIM:DATA?

Query the type, the stimulus and response values of the created segment with a single
command. The response is 2, 1000000, 2000000, 2, 3.

CALCulate<Chn>:LIMit:SEGMent<Seg>:STIMulus:STOP <stop>

Changes the stop stimulus value (i.e. the largest or smallest stimulus value) of a limit line segment. A
segment must be created first to enable this command (e.g CALC: LI M DATA).

o To define the stimulus values of several limit line segments with a single command, use
CALCul at e<Chn>: LI M t: CONTr ol [ : DATA] .

<Chn> Channel number used to identify the active trace.

<Seg> Segment number

<stop> Frequency value.

Range [def. Almost no restriction for limit segments; see Rules for Limit Line Definition. In
unit] particular, the stop value can be smaller than the start value

CALCul at e<Chn>: LI M t : SEGVent <Seg>: STI Mul us: START.
[Hz. For distance-to-fault traces the default unit is the length unit defined via

UNI T: LENG h.]
*RST value -
A segment that is created implicitly, e.g. by means of
CALCul at e<Chn>: LI M t: UPPer [ : DATA] or
CALCul at e<Chn>: LI Mt : LOWer [ : DATA, ], covers the maximum sweep range of
the analyzer.
SCPI, Device-specific, with query.
Command
Types
Example: See CALCul at e<Chn>: LI M t : SEGVent <Seg>: STI Ml us: STARt .
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CALCulate<Chn>:LIMit:SEGMent<Seg>:TYPE LMIN | LMAX | OFF

Selects the limit line type for a limit line segment. This can be done before or after defining the stimulus
and response values of the segment, however, a segment must be created first to enable this command

(e.g CALC: LI M DATA).

© The type command overwrites the CALCulate<Chn>:LIMit:DATA settings and is overwritten by them.
It is not affected by the other commands in the LIMit subsystem defining stimulus and response
values of limit lines.

<Chn>

<Seg>
Parameters
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.
Segment number

Limit line type

LMAX (upper limit line segment), LMIN (lower limit line segment), OFF (limit
check switched off, limit line segment not deleted) [-]

LMAX

Device-specific, with query.

*RST; CALC:LIM:UPP 1 GHZ, 2 GHZ

Define an upper limit line segment in the stimulus range between 1 GHz and 2
GHz, using default response values.

CALC:LIM:SEG:TYPE LMIN

Turn the defined limit line segment into a lower limit line segment.

CALCulate<Chn>:LIMit:STATe

Switches the limit check (including upper and lower limits) on or off.

o Use CALCul at e<Chn>: LI M t : UPPer : STATe or CALCul at e<Chn>: LI M t : LOAér : STATe to
switch on or off the individual limit checks for upper or lower limit lines.

<Chn>

<Boolean>
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.

ON | OFF - Limit check on or off.
OFF

Confirmed, command or query.

*RST; CALC:LIM:CONT 1 GHZ, 2 GHZ

Define an upper limit line segment in the stimulus range between 1 GHz and 2
GHz, using default response values.

CALC:LIM:STAT ON; CALC:LIM:FAIL?
Switch the limit check on and query the result.

1 —
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CALCulate<Chn>:LIMit:UPPer[:DATA] <start resp>,<stop resp>{,<start
resp>,<stop resp>}

Defines the response (y-axis) values of the upper limit line and/or creates new limit line segments.

© The commands CALCul at e<Chn>: LI M t: LOAer [ : DATA] and
CALCul at e<Chn>: LI M t: UPPer [ : DATA] use a fixed numbering scheme for limit line
segments: Upper limit line segments are assigned odd numbers (1, 3, 5,...), lower limit line
segments are assigned even numbers (2, 4, 6,...).

@Rules for creating segments

The following rules apply to an active trace with n existing upper and n existing lower limit line segments:
= An odd number of values is rejected; an error message —109,"Missing parameter..." is generated.
= An even number of 2*k values updates or generates k upper limit line segments.

= For n >k the response values of all existing upper limit line segments no. 1, 3, ...,2*k—1 are
updated, the existing upper and lower limit line segments no. 2*k+1, ..., 2*n are deleted. The
existing lower limit line segments no. 2, 4, 2*k are not affected.

= For n <k the response values of the upper limit line segments no. 1, 3 to 2*n—1 are updated, the
upper limit line segments 2*n+1, 2*n+3,..., 2*k—1 are generated with default stimulus values (see
CALCul at e<Chn>: LI M t : CONTr ol [ : DATA] . In addition, the missing lower limit line segments
2*n+2, 2*n+4,..., 2*k are generated with default stimulus and response values

<Chn> Channel number used to identify the active trace.

<start resp>, Pair(s) of response values.

<stop resp>

Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition. [dB]
*RST value -

The response value of a segment that is created implicitly, e.g. an lower limit
line segment, is —20 dB.

SCPI, Command Confirmed, with query.
Types
Example: CALC:LIM:UPP -10, 0, 0, -10

Define the following upper and (default) lower limit line segments:

Seq. | Type Start Stimulus | Stop Stimulus Start Response| Stop Response

1 300 kHz 8 GHz -10de 0de

2 |Lower = 300 kHz 8 GHz -20dB -20de
3 Upper - 300 kHz & GHz ode -10dB
4 | Lower - 300 kHz 8 GHz -20de -20de

CALC:LIM:DISP ON

Show the limit line segments in the active diagram.

CALCulate<Chn>:LIMit:UPPer:FEED

Generates an upper limit line using the stimulus values of a data or memory trace and specified offset
values.

<Chn> Channel number used to identify the active trace. This trace provides the
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stimulus data for the limit line unless another trace <trace_name> is

specified.

<stimulus_offset> Stimulus offset value, used to shift all imported limit line segments in
horizontal direction.

Range [def. unit] -1000 GHz to +1000 GHz [Hz. For distance-to-fault traces the default unit is
the length unit defined via UNI T: LENG h.]

*RST value 0 Hz

<response_offset> Response offset value, used to shift all imported limit line segments in vertical
direction.

Range [def. unit] -10"“ dB to +10'* dB [dB]

*RST value 0dB

<trace_name> Name of the selected trace as used e.g. in

CALCul at e<Ch>: PARan®et er : SDEFi ne. If no trace name is specified the
analyzer uses the active trace no. <Chn>.

SCPI, Command Device-specific, no query.
Types
Example: CALC:LIM:UPP:FEED 1 GHZ, 10

Use the stimulus values of the active trace, shifted by 1 GHz to the right and
increased by 10 dB, to create an upper limit line.

CALC:LIM:UPP:SHIF 3; CALC:LIM:CONT:SHIF 1 GHz

Shift the limit line by an additional 3 dB in vertical and by 1 GHz in horizontal
direction. If a lower limit line exists it is also shifted.

CALCulate<Chn>:LIMit:UPPer:SHIFt <offset>

Shifts all lower and upper limit line segments assigned to the active trace in vertical direction.

© This command is identical with CALCul at e<Chn>: LI M t: LOWer : SHI Ft .

<Chn> Channel number used to identify the active trace.

<offset> Response offset value for all limit line segments.

Range [def. unit] Almost no restriction for limit segments; see Rules for Limit Line Definition.
[dB]

*RST value -

SCPI, Command Device-specific, no query.

Types

Example: See CALCul at e<Chn>: LI M t : UPPer : FEED.

CALCulate<Chn>:LIMit:UPPer:STATe <Boolean>

Switches the upper limit check on or off. Upper limit line segments are assigned odd numbers; see
CALCul at e<Chn>: LI M t : UPPer [ : DATA] . The command does not affect segments with even
numbers.
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© Use CALCul at e<Chn>: LI M t: STATe to switch on or off the entire limit check, including upper and
lower limit lines.

<Chn> Channel number used to identify the active trace.
<Boolean> ON | OFF - Limit check on or off.

*RST value OFF

SCPI, Command Types Confirmed, command or query.

Example: CALC:LIM:UPP -10, 0, 0, -10

Define the following upper and (default) lower limit line segments:

5eq. | Type Start Stimulus | Stop Stimulus | Start Response | Stop Response

1 300 kHe & GHe -10dB 0de
2 |Lower - 300 kHz 8GHz -20de -20de
3 Upper - 300 kHz 8 GHz 0de -10 dg
4 | Lower - 300 kHz & GHz -20 dB -20 dB

CALC:LIM:UPP:STAT ON; CALC:LIM:FAIL?

Switch the limit check on and query the result.

CALCulate<Chn>:MARKer<Mk>...

This subsystem controls the marker functions. The commands are device-specific and beyond what is
specified in the SCPI subsystem SOURce: MARKer .

CALCulate<Chn>:MARKer<Mk>: AOFF

Removes all markers from all traces of the active setup. The removed markers remember their properties
(stimulus value, format, delta mode, number) when they are restored (CALC<Chn>:MARK<Mk> ON). The
marker properties are definitely lost if the associated trace is deleted.

<Chn> Channel number used to identify the active trace. If unspecified the numeric
suffix is set to 1.

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may
be set to any value.

*RST value -

SCPI, Command Device-specific, no query.

Types

Example: Suppose that the active setup contains an active trace no. 1.

CALC: MARK1 ON; MARK2 ON
Create markers 1 and 2 and assign them to the trace no. 1.
CALC:MARK:AOFF

Remove both markers.
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CALCulate<Chn>:MARKer<Mk>:BWIDth <x_dB_Bandwidth>

Sets the bandfilter level for a bandfilter search or returns the results. The command is only available after
a bandfilter search has been executed (CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e
BFI Lt er ; see example below).

<Chn>
<Mk>

<x_dB_Bandwidth>

Range [def. unit]

*RST value

Response for
query:
<Bandwidth>

<Center_Stimulus>

<Q>

<Loss>

<LBE>
<UBE>
Range [def. unit]

*RST value

SCPI, Command
Types
Example:

Operating Manual 1303.6580.32-05

Channel number used to identify the active trace.

Marker number in the range 1 to 10. This numeric suffix is ignored and may
be set to any value because the bandfilter search functions always use
markers Mkr1 to Mkr4.

x dB Bandwidth parameter. The x dB Bandwidth is the difference between
the band edges and the center response value of a bandfilter peak; it must be
negative for a bandpass search and positive for a bandstop search.

For bandpass: —100.00 dB to —0.01 dB, the increment (UP/DOWN) is 0.3 dB.
[dB]

For bandstop: +0.01 dB to +100.00 dB, the increment (UP/DOWN) is 0.3 dB.
[dB]

-3 dB

Search result in the format <Bandwidth>, <Center_Stimulus>, <Q>, <Loss>,
<LBE>, <UBE> where:

n-dB bandwidth of the bandpass/bandstop region, where n is the selected x

dB Bandwidth (setting command CALCul at e<Chn>: MARKer <Mk>: BW Dt h
<x dB Bandwi dt h>).

Stimulus frequency at the center of the bandpass/bandstop region (the
stimulus value of marker no. 4).

Quality factor, i.e. the ratio between the center frequency and the 3-dB
bandwidth. The Quality Factor is not available for bandstop measurements;
where the command returns a dash (-).

Loss at the center of the bandpass/bandstop region (the response value of
marker no. 4 at the time of the bandfilter search).

Lower band edge

Upper band edge

Depending on the measurement parameter. [units depending on the sweep
type and the marker format; see CALCul at e<Chn>: MARKer <Mk>: FORMat ]

Device-specific, query only.

CALC:MARK:FUNC:BWID:MODE BST

Select a bandstop filter search.
CALC: MARK: FUNC: EXEC BFI L

Initiate the bandpass filter search for the current trace. Create markers 1 to 4.
CALC: MARK: SEAR: BFI L: RES ON

Display the marker info field in the diaram area.
CALC:MARK:BWID 6

Select a 6-dB bandwidth for the bandstop.
CALC. MARK: BW D?
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Query the results of the bandfilter search. An error message is generated if
the bandfilter search fails so that no valid results are available.

CALCulate<Chn>:MARKer<Mk>:COUPIled[:STATe] <Boolean>

Couples the markers of all traces in the active setup to the markers of trace no. <Chn>, provided that they
have the same sweep type (SENSe<Chn>: FUNCt i on).

<Chn> Channel number used to identify the active trace. The effects of marker coupling
depend on the active trace number; see Coupled Markers in the GUI Reference
chapter.

<Mk> Marker number in the range 1 to 10. This suffix is ignored because the command
affects all markers.

<Boolean> ON | OFF - Enables or disables marker coupling.

*RST value OFF

SCPI, Device-specific, command or query.

Command

Types

Example:

Suppose that the active setup contains two traces Trc1 and Trc2, assigned to
channels no. 1 and 2, respectively.

:CALCL: PAR SEL ' TRC1'; CALCIL: MVARK1 ON; MARK2 ON

Select Trc1 as the active trace and create the two markers no. 1 and 2. The
default position for both markers is the center of the sweep range.

CALCL1: MARK: COUP ON

Create two markers no. 1 and 2 on Trc 2 and couple them to the markers of Trc 1.

CALCulate<Chn>:MARKer<Mk>:DELTa[:STATe] <Boolean>

Switches the delta mode for marker <Mk> on trace no. <Chn> on or off. The marker must be created
before using CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON. If the active trace contains no reference
marker, the command also creates a reference marker.

<Chn> Channel number used to identify the active trace.
<Mk> Marker number in the range 1 to 10.

<Boolean> ON | OFF - Enables or disables the delta mode.
*RST value OFF

SCPI, Command Device-specific, command or query.

Types

Example:

Suppose that the active setup contains an active trace no. 1.
CALC. MARK ON

Create marker no. 1 and set it to the center of the sweep range.
CALC: MARK: DELT ON
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Create a reference marker at the center of the sweep range and set marker 1

to delta mode.

CALCulate<Chn>:MARKer<Mk>:FORMat DEFault | MLINear | MLOGarithmic |
PHASe | POLar | COMPlex | GDELay | REAL | IMAGinary | SWR | LINPhase |
LOGPhase | IMPedance | ADMittance | MDB | MLPHase | MDPHase

Defines the output format for the (complex) value of marker <Mk> on trace no. <Chn>.

Note: The formats of the markers assigned to a trace are independent of each other and of the trace
format settings; see CALCul at e<Chn>: FORMat .
Channel number used to identify the active trace.

<Chn>
<Mk>

Parameters
*RST value

SCPI, Command

Types
Example:

Marker number in the range 1 to 10.

See list of parameters below.
DEFault

Device-specific, command or query

Suppose that the active setup contains an active trace no. 1.

CALC. MARK QON; CALC: MARK: FORW?

Create marker 1, assign it to the trace no. 1 and query its format. The analyzer

returns the format of the active trace.

Assume that the marker result is given by the complex quantity z = x + jy. The meaning of the parameters

is as follows:

DEFaul t The format of the trace no. <Chn> (MLOG after *RST); see CALCul at e<Chn>: FORMAat .
M| Near |z| = sqrt (x2 +y2)

M.OGarithmc ||zl =sqrt(x2+y2)

ZvR MnDB dB Mag(z) = 20 * log|z| dB

PHASe @ (z) = arctan (Im(z) / Re(z) )

PCLar X, ¥ (Real and Imag)

ZVR M oowPl ex

GDELay Group Delay, —d ¢ (z)/dw

REAL X

| MAG nary y

SWR Standing Wave Ratio, SWR = (1 +|z|)/ (1 —|z|)

LI NPhase Lin Mag and Phase, |z|, arctan ( Im(z) / Re(z) )

ZVR MM Phase

LOGPhase dB Mag and Phase, 20 * log|z| dB, arctan ( Im(z) / Re(z) )
ZVR MMDPhase

| MPedance R, X, L or C (depending on sign(X))

ADM tt ance G, B, L/C (depending on sign(X))
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CALCulate<Chn>:MARKer<Mk>:FUNCtion:BWIDth <x dB Bandwidth>

Defines the bandfilter level, i.e. the minimum excursion for the bandpass and bandstop peaks.

=

o Use CALCul at e<Chn>: MARKer <NVk>: BW Dt h to set the x dB Bandwidth and query the results of a
bandfilter search. Note the sign convention for input values.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may be set
to any value because the bandfilter search functions always use markers Mkr1 to
Mkr4.

<x dB x dB Bandwidth parameter.

Bandwidth>

Range [def. unit] 0.01 dB to 100.00 dB, the increment (UP. DOWN) is 0.3 dB. [dB]
*RST value 3 dB.

SCPI, Device-specific, command or query.
Command

Types

Example: See CALCul at e<Chn>: MARKer <Mk>: BW Dx h.

CALCulate<Chn>:MARKer<Mk>:FUNCtion:BWIDth:MODE BPASs | BSTop |
BPRMarker | BSRMarker | BPAB | BSAB

Selects the bandfilter search mode.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may be set
to any value because the bandfilter search functions always use markers Mkr1 to
Mkr4.

Parameters Bandfilter search type:

BPASSs: Bandpass Search Ref to Max
BSTop: Bandstop Search Ref to Max
BPRMarker: Bandpass Search Ref to Marker
BSRMarker: Bandstop Search Ref to Marker
BPAB: Bandpass Absolute Level

BSAB: Bandstop Absolute Level

*RST value BPASs

SCPI, Device-specific, command or query.
Command

Types

Example: See CALCul at e<Chn>: MARKer <Mk>: BW Dt h.

CALCulate<Chn>:MARKer<Mk>:FUNCtion:CENTer

Sets the center of the sweep range equal to the stimulus value of the marker <Mk> on trace no. <Chn>.

<Chn> Channel number used to identify the active trace.

1 —
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<Mk> Marker number in the range 1 to 10.
Range [def. unit] —[-]

*RST value -

SCPI, Command Device-specific, no query.

Types

Example: *RST; CALC:MARK ON

Create marker 1 in the center of the current sweep range and assign it to
trace no. 1.

CALC:MARK:FUNC:CENT
Leave the sweep range unchanged.

CALCulate<Chn>:MARKer<Mk>:FUNCtion:DELTa[:STATe] <Boolean>

Switches the delta mode for marker <Mk> on trace no. <Chn> on or off.

Note: This command is the ZVR-compatible equivalent of
CALCul at e<Chn>: MARKer <Mk>: DELTa[ : STATe] .

<Chn> Channel number used to identify the active trace.
<Mk> Marker number in the range 1 to 10.

<Boolean> ON | OFF - Enables or disables the delta mode.
*RST value OFF

SCPI, Command Types Device-specific, command or query.

CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER <numeric_value>

Assigns a search range no. <numeric_value> to marker no <Mk> and selects the search range, e.g. in
order to define the start and stop values.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10.

<numeric_value> Number of the search range.

Range [def. unit] 0 — fixed full span search range (equal to the sweep range)
1 to 10 — user-definable search ranges; see example

*RST value 0 (reserved for full span search range)

SCPI, Command Types Device-specific, command or query.

Example: CALC1:MARK1:FUNC:DOM:USER 2

Select the search range no. 2, assigned to marker no. 1 and trace no. 1.
CALC:MARK:FUNC:DOM:USER:STARt 1GHz

Set the start frequency of the search range to 1 GHz.
CALC:MARK:FUNC:DOM:USER:STOP 1.2GHz

Set the stop frequency of the search range to 1.2 GHz.

1 —
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CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER:STARt <numeric_value>

Defines the start value of the search range selected with
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: DOVRi n: USER <nuneri c_val ue>.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10.

<numeric_value> Beginning of the search range.

Range [def. unit] Maximum allowed sweep range, depending on the instrument model and on
the sweep type. [Hz, dBm or s, depending on the sweep type]

*RST value 0 Hz

SCPI, Command Device-specific, command or query.

Types

Example: See CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER <numeric_value>

CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER:STOP <numeric_value>

Defines the stop value of the search range selected with
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: DOVRi n: USER <nuneri c_val ue>.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10.

<numeric_value> End of the search range.

Range [def. unit] Maximum allowed sweep range, depending on the instrument model and on
the sweep type. [Hz, dBm or s, depending on the sweep type]

*RST value 0 Hz

SCPI, Command Device-specific, command or query.

Types

Example: See CALCulate<Chn>:MARKer<Mk>:FUNCtion:DOMain:USER <numeric_value>

CALCulate<Chn>:MARKer<Mk>:FUNCtion:EXECute MAXimum | MINimum | RPEak
| LPEak | NPEak | TARGet | LTARget | RTARget | BFILter

Selects a search mode for marker no. <Mk> and initiates the search. The marker must be created before
using CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON (exception: bandfilter search).

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10. For a bandfilter search (BFI Lt er ) this
numeric suffix is ignored and may be set to any value because the bandfilter
search functions always use markers Mkr1 to Mkr4.

Parameters See list of parameters below.
*RST value -

SCPI, Device-specific, no query.
Command

Types

Example:
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Suppose that the active setup contains an active trace no. 1.
CALC: MARK ON

Create marker 1 and assign it to trace no. 1.

CALC. MARK: FUNC: EXEC MAX; RES?

Move the created marker to the absolute maximum of the trace and query the
stimulus and response value of the search result.

The analyzer provides the following search modes:
Mode Find...

MAXi mum| Absolute maximum in the search range (see CALCul at e<Chn>: MARKer <Mk>: FUNCY i on: DOVRi n: USER
<nuneri c_val ue>)

M Ni mum| Absolute maximum in the search range

RPEak Next valid peak to the right of the current marker position
LPEak Next valid peak to the left

NPEak Next highest or lowest value among the valid peaks (next peak)

TARGet | Target value (see CALCul at e<Chn>: MARKer <Mk>: TARget )

RTARget | Next target value to the right of the current marker position

LTARget | Next target value to the left

BFI Lt er | Bandfilter search. The results are queried using CALCul at e<Chn>: MARKer <Mk>: BW Dt h.

CALCulate<Chn>:MARKer<Mk>:FUNCtion:RESult?

Returns the result (stimulus and response value) of a search started by means of
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e. The search must be executed before the
command is enabled.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may be set
to any value.

Response Search result in the format <Stimulus value>, <Response_value>.

Range [def. Depending on the measurement parameter. [unit depending on the sweep type and

unit] the marker format; see CALCul at e<Chn>: MARKer <Mk>: FORMat |

*RST value -

SCPI, Device-specific, query only.

Command

Types

Example: See CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e.

CALCulate<Chn>:MARKer<Mk>:FUNCtion[:SELect] MAXimum | MINimum | RPEak
| LPEak | NPEak | TARGet | LTARget | RTARget | BFILter

Selects a search mode for marker no. <Mk>, which can then be initiated using one of the
CALCul at e<Chn>: MARKer <Mk>: SEARch. .., CALCul at e<Chn>: MARKer <Mk>: MAXi num or

CALCul at e<Chn>: MARKer <Mk>: M Ni numfunctions. The marker must be created before using
CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON.
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Note: This command is not needed expect for compatibility with ZVR programs. Use
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e to select a search mode and at the same
time initiate the search. The CALCul at e<Chn>: MARKer <Mk>: SEARch. . .,
CALCul at e<Chn>: MARKer <Mk>: MAXi num or CALCul at e<Chn>: MARKer <Mk>: M Ni mum
functions also select the search mode.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10. For a bandfilter search (BFI Lt er ) this
numeric suffix is ignored and may be set to any value because the bandfilter
search functions always use markers Mkr1 to Mkr4.

Parameters See list of parameters below.

*RST value -

SCPI, Device-specific, command or query.
Command

Types

The analyzer provides the following search modes:

Mode Selected search mode

MAXi mum| Absolute maximum in the search range (see CALCul at e<Chn>: MARKer <Mk>: FUNCY i on: DOVRi n: USER
<nuneri c_val ue>)

M Ni mum| Absolute maximum in the search range

RPEak Next valid peak to the right of the current marker position
LPEak Next valid peak to the left

NPEak Next highest value among the valid peaks

TARGet | Target value (see CALCul at e<Chn>: MARKer <Mk>: TARget )

RTARget | Next target value to the right of the current marker position

LTARget | Next target value to the left

BFI Lt er | Bandfilter search. Bandfilter search. The results are queried using CALCul at e<Chn>: MARKer <Mk>: BW Dt h.

CALCulate<Chn>:MARKer<Mk>:FUNCtion:STARt

Sets the beginning (start) of the sweep range equal to the stimulus value of the marker <Mk> on trace no.
<Chn>.

<Chn> Channel number used to identify the active trace.
<Mk> Marker number in the range 1 to 10.

Range [def. unit] —[-]

*RST value -

SCPI, Command Device-specific, no query.

Types

Example: *RST; CALC:MARK ON

Create marker 1 in the center of the current sweep range and assign it to
trace no. 1.

CALC:MARK:FUNC:STAR

Divide the sweep range in half, starting at the current marker position.
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CALCulate<Chn>:MARKer<Mk>:FUNCtion:STOP

Sets the end (stop) of the sweep range equal to the stimulus value of the marker <Mk> on trace no.
<Chn>.

<Chn> Channel number used to identify the active trace.
<Mk> Marker number in the range 1 to 10.

Range [def. unit] —-[-]

*RST value -

SCPI, Command Device-specific, no query.

Types

Example: *RST; CALC:MARK ON

Create marker 1 in the center of the current sweep range and assign it to
trace no. 1.

CALC:MARK:FUNC:STOP

Divide the sweep range in half, ending at the current marker position.

CALCulate<Chn>:MARKer<Mk>:FUNCtion:TARget <numeric_value>

Defines the target value for the target search of marker no. <Mk>, which can be activated using
CALCul at e<Chn>: MARKer <Mk>: FUCTi on: EXECut e TARGCet .

Note: This command is the ZVR-compatible equivalent of CALCul at e<Chn>; MARKer <Mk>: TARget .

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10.

<numeric_value> Target search value of marker no. <Mk>.

Range [def. unit] Depending on the format of the active trace (CALCul at e<Chn>: FORMat ). For

a dB Mag trace the range is =300 dB to +200 dB, the increment (UP. DOWN)
is 0.1 dB. [dB, deg etc., depending on the trace format]

*RST value Depending on the trace format; 0 dB for a dB Mag trace.
SCPI, Command Device-specific, command or query.
Types

CALCulate<Chn>:MARKer<Mk>:MAXimum
Selects a search mode for marker no. <Mk> and initiates a maximum search. The marker must be created
before using CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON.

Note: This command is the ZVR-compatible equivalent of
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e MAXi nmum

<Chn> Channel number used to identify the active trace.
<Mk> Marker number in the range 1 to 10.

Range [def. unit] -[-]

*RST value -

SCPI, Command Types Device-specific, no query.
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CALCulate<Chn>:MARKer<Mk>:MINimum

Selects a search mode for marker no. <Mk> and initiates a minimum search. The marker must be created
before using CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON.

Note: This command is the ZVR-compatible equivalent of
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e MAXi nmum

<Chn> Channel number used to identify the active trace.
<Mk> Marker number in the range 1 to 10.

Range [def. unit] -[-]

*RST value -

SCPI, Command Types Device-specific, no query.

CALCulate<Chn>:MARKer<Mk>:MODE CONTinuous | DISCrete

Sets marker no. <Mk> to continuous or discrete mode. The marker doesn't have to be created before
(CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON), the mode can be assigned in advance.

<Chn> Channel number used to identify the active trace.
<Mk> Marker number in the range 1 to 10.
Parameters CONTinuous — marker can be positioned on any point of the trace, and its

response values are obtained by interpolation.
DISCrete — marker can be set to discrete sweep points only.

*RST value CONT

SCPI, Command Device-specific, command or query.
Types

Example:

Suppose that the active setup contains an active trace no. 1.
CALC: MARK: MODE DI SC; MARK2 CONT

Create marker 1 in discrete mode and marker 2 in continuous mode.
CALC: MARK ON; MARK2 ON

Display the two markers. Due to the different modes the horizontal position can
be different.

CALCulate<Chn>:MARKer<Mk>:REFerence:MODE CONTinuous | DISCrete

Sets the reference marker to continuous or discrete mode. The marker doesn't have to be created before
(CALCul at e<Chn>: MARKer <Mk>: REFer ence[ : STATe] ON), the mode can be assigned in advance.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may be
set to any value.

Parameters CONTinuous — marker can be positioned on any point of the trace, and its
response values are obtained by interpolation.
DISCrete — marker can be set to discrete sweep points only.
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*RST value CONT

SCPI, Command Device-specific, command or query.
Types

Example:

Suppose that the active setup contains an active trace no. 1.
CALC: MARK: REF: MODE DI SC; : CALC: MARK2: REF: MODE CONT

Create the reference marker in discrete mode and marker 2 in continuous
mode.

CALC. MARK: REF ON; : CALC. MARK2 ON

Display the two markers. Due to the different modes the horizontal position can
be different.

CALCulate<Chn>:MARKer<Mk>:REFerence[:STATe] <Boolean>

Creates the reference marker and assigns it to trace no. <Chn>.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may be
set to any value.

<Boolean> ON | OFF - Creates or removes the marker.

*RST value OFF

SCPI, Command Device-specific, command or query.

Types

Example:

Suppose that the active setup contains an active trace no. 1.
CALC. MARK: REF ON, CALC. MARK ON

Create the reference marker and marker 1 and assign them to trace no. 1. The
default position of both markers is the center of the sweep range.

CALCulate<Chn>:MARKer<Mk>:REFerence: TYPE NORMal | FIXed

Sets the reference to normal or fixed mode. The marker must be created before using
CALCul at e<Chn>: MARKer <Mk>: REFer ence[ : STATe] ON.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may
be set to any value.

Parameters NORMal — response value changes according to the measurement result.
FIXed — marker keeps its current response value.

*RST value NORMal

SCPI, Command Device-specific, command or query.

Types

Example: CALC. MARK: REF ON; CALC. MARK: REF: TYPE FI X

Create the reference markerand display it in the center of the sweep range
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as a fixed marker.
CALC: MARK: REF: X 1GHz

Shift the marker horizontally. The response value remains fixed.

CALCulate<Chn>:MARKer<Mk>:REFerence:X <numeric_value>

Defines the stimulus (in Cartesian diagrams: x-axis) value of the reference marker, which can (but doesn't
have to) be displayed using CALCul at e<Chn>: MARKer <\Vk>: REFer ence[ : STATe] ON.

<Chn>
<Mk>

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.

Marker number in the range 1 to 10. This numeric suffix is ignored and may
be set to any value.

Stimulus value of the reference marker.
—-9.9E+11 Hz to +9.9E+11 Hz [Hz]
O Hz

Device-specific, command or query.

Suppose that the active setup contains an active trace no. 1 and that the
sweep range for a frequency sweep starts at 1 GHz.

CALC. MARK: REF ON

Create the reference marker and display it in the center of the sweep range.
CALC:MARK:REF:X 1GHz

Set the reference marker to the beginning of the sweep range.

CALCulate<Chn>:MARKer<Mk>:REFerence:Y?

Returns the response (in Cartesian diagrams: y-axis) value of the reference marker. The reference marker
must be created before using CALCul at e<Chn>: MARKer <Mk>: REFer ence[ : STATe] ON.

<Chn>
<Mk>

Response
Range [def. unit]

*RST value

SCPI,
Command
Types
Example:

Channel number used to identify the active trace.

Marker number in the range 1 to 10. This numeric suffix is ignored and may be
set to any value.

Response value of the reference marker.
Depending on the measured quantity. [unit depending on the marker format; see
CALCul at e<Chn>: MARKer <Mk>: FORMVaL ]

Device-specific, query only.

Suppose that the active setup contains an active trace no. 1.
CALC: MARK: REF ON
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Create the reference marker and display it in the center of the sweep range.
CALC:MARK:REF:Y?

Query the measurement value at the reference marker position.

CALCulate<Chn>:MARKer<Mk>SEARch:BFILter:RESult[:STATe] <Boolean>

Shows or hides the bandfilter search results in the diagram area.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10. This numeric suffix is ignored and may be set to
any value.

<Boolean> ON - Show the bandfilter search results. If no bandfilter search has been initiated

before (CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e BFI Lt er),
nothing is displayed.
OFF - hide the bandfilter search results.

*RST value OFF

SCPI, Device-specific, command or query.
Command

Types

Example:

See CALCul at e<Chn>: MARKer <Mk>: BW Dt h.

CALCulate<Chn>:MARKer<Mk>:SEARch[:IMMediate]

Initiates a search according to the search function selected with
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on[ : SELect ] . The marker must be created before using
CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON.

Note: Together with CALCul at e<Chn>: MARKer <Mk>: FUNCt i on[ : SELect] this command is the ZVR-
compatible equivalent of CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e . ...
<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10. For a bandfilter search (BFI Lt er ) this
numeric suffix is ignored and may be set to any value because the bandfilter
search functions always use markers Mkr1 to Mkr4.

Range [def. - [

unit]

*RST value -

SCPI, Device-specific, no query.
Command

Types

CALCulate<Chn>:MARKer<Mk>:SEARch:LEFT

Selects a search mode for marker no. <Mk> and initiates a search for the next valid peak to the left. The
marker must be created before using CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON.
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Note: This command is the ZVR-compatible equivalent of
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e LPEak.

<Chn> Channel number used to identify the active trace.
<Mk> Marker number in the range 1 to 10.

Range [def. unit] -[-]

*RST value -

SCPI, Command Types Device-specific, no query.

CALCulate<Chn>:MARKer<Mk>:SEARch:NEXT

Selects a search mode for marker no. <Mk> and initiates a search for the next highest or lowest value
among the valid peaks. The marker must be created before using
CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON.

Note: This command is the ZVR-compatible equivalent of
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e NPEak.

<Chn> Channel number used to identify the active trace.
<Mk> Marker number in the range 1 to 10.

Range [def. unit] -[-]

*RST value -

SCPI, Command Types Device-specific, no query.

CALCulate<Chn>:MARKer<Mk>:SEARch:RIGHt
Selects a search mode for marker no. <Mk> and initiates a search for the next valid peak to the right. The
marker must be created before using CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON.

Note: This command is the ZVR-compatible equivalent of
CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e RPEak.

<Chn> Channel number used to identify the active trace.
<Mk> Marker number in the range 1 to 10.

Range [def. unit] - [

*RST value -

SCPI, Command Types Device-specific, no query.

CALCulate<Chn>:MARKer<Mk>:SEARch:TRACking <Boolean>

Enables or disables the marker tracking mode for marker no. <Mk>. Tracking mode causes the active
minimum/maximum or target search of the active marker to be repeated after each sweep. A marker must
be created and a search mode must be active (CALCul at e<Chn>: MARKer <Mk>: FUNCt i on: EXECut e

. .. ) to use this command.

o If the current search mode is a bandfilter search this command enables or disables bandfilter tracking.

<Chn> Channel number used to identify the active trace.
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Marker number in the range 1 to 10. For a bandfilter search (BFI Lt er ) this
numeric suffix is ignored and may be set to any value because the bandfilter
search functions always use markers Mkr1 to Mkr4.

ON | OFF - Enables or disables the marker tracking mode.
OFF

Device-specific, command or query.

Suppose that the active setup contains an active trace no. 1.
CALC: MARK ON; FUNC: EXEC MAXi mum

Create marker no. 1 and assign them to trace no. 1. Activate a maximum search
for marker no. 1.

CALC: MARK: SEAR: TRAC ON

Enable the tracking mode for the created marker.

CALCulate<Chn>:MARKer<Mk>[:STATe] <Boolean>

Creates the marker numbered <Mk> and assigns it to trace no. <Chn>.

<Chn>
<Mk>

<Boolean>
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.

Marker number in the range 1 to 10. If unspecified the numeric suffix is set
1.

ON | OFF - Creates or removes the marker.
OFF

Device-specific, command or query.

Suppose that the active setup contains an active trace no. 1.
CALC: MARK ON; MARK2 ON

to

Create markers 1 and 2 and assign them to trace no. 1. The default position of both markers is

the center of the sweep range.

CALCulate<Chn>:MARKer<Mk>:TARget <numeric_value>

Defines the target value for the target search of marker no. <Mk>, which can be activated using
CALCul at e<Chn>: MARKer <Mk>: FUCTi on: EXECut e TARCet .

<Chn>
<Mk>

<numeric_value>
Range [def. unit]

*RST value

Channel number used to identify the active trace.
Marker number in the range 1 to 10.

Target search value of marker no. <Mk>.

Depending on the format of the active trace (CALCul at e<Chn>: FORMat ). For
a dB Mag trace the range is —300 dB to +200 dB, the increment (UP. DOWN)

is 0.1 dB. [dB, deg etc., depending on the trace format]
Depending on the trace format; 0 dB for a dB Mag trace.
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SCPI, Command Device-specific, command or query.
Types
Example: CALC: MARK ON

Create marker no. 1 and display it in the center of the sweep range.
: CALC: MARK: TARG - 10; FUNC: EXEC TARG

Define a target search value of —10 dB and start the target search.
CALC:MARK:X?

Query the stimulus value corresponding to the target search result.

CALCulate<Chn>:MARKer<Mk>:TYPE NORMal | FIXed

Sets marker no. <Mk> to normal or fixed mode. The marker must be created before using
CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10.

Parameters NORMal - response value changes according to the measurement result.
FIXed — marker keeps its current response value.

*RST value NORMal

SCPI, Command Device-specific, command or query.

Types

Example: CALC. MARK ON; CALC. MARK: TYPE FI X

Create marker 1and display it in the center of the sweep range as a fixed
marker.

CALC: MARK: X 1GHz

Shift the marker horizontally. The response value remains fixed.

CALCulate<Chn>:MARKer<Mk>:X <numeric_value>

Defines the stimulus (in Cartesian diagrams: x-axis) value of the marker no. <Mk>, which can (but doesn't
have to) be created using CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10.

<numeric_value> Stimulus value of marker no. <Mk>.

Range [def. unit] —9.9E+11 Hz to +9.9E+11 Hz [HZz] (for frequency sweeps)

*RST value 0 Hz

SCPI, Command Device-specific, command or query.

Types

Example: Suppose that the active setup contains an active trace no. 1 and the sweep range for a
frequency sweep starts at 1 GHz.
CALC: MARK ON

Create marker no. 1 and display it in the center of the sweep range.
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CALC:MARK:X 1GHz

Set the marker to the beginning of the sweep range.

CALCulate<Chn>:MARKer<Mk>:Y?

Returns the response (in Cartesian diagrams: y-axis) value of marker no. <Mk>. The marker must be
created before using CALCul at e<Chn>: MARKer <Mk>[ : STATe] ON.

<Chn> Channel number used to identify the active trace.

<Mk> Marker number in the range 1 to 10.

Response Response value of marker no. <Mk>.

Range [def. unit] Depending on the measured quantity. [unit depending on the marker format; see
CALCul at e<Chn>: MARKer <Mk>: FORMVat ]

*RST value -

SCPI, Device-specific, query only.

Command

Types

Example: Suppose that the active setup contains an active trace no. 1.

CALC: MARK ON

Create marker no. 1 and display it in the center of the sweep range.
CALC:MARK:Y?

Query the measurement value at the marker position.

CALCulate<Chn>:MATH...

This subsystem permits processing of measured data in numerical expression format. The operators are -,
/ and use of constants and data arrays are permitted.

CALCulate<Chn>:MATH:FUNCtion NORMal | SUBTract | DIVide

Defines a simple mathematical relation between the active trace and the active memory trace to calculate
a new mathematical trace and displays the mathematical trace.

© This command places some restrictions on the mathematical expression and the operands. Use
CALCulate<Chn>:MATH[:EXPRession]:SDEFine to define general expressions.

<Chn> Channel number used to identify the active trace. If unspecified the numeric suffix
is set to 1.

NORMal Math. trace = active data trace

SUBTract Math. trace = data — memory

DIVide Math. trace = data / memory

*RST value NORMal

SCPI, Confirmed, with query.
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Command
Types

Example: *RST; CALC:MATH:MEM

Copy the current state of the default trace Trcl to a memory trace named
'Mem2[Trc1]'. The memory trace is not displayed.

CALC:MATH:FUNC DIV

Define a mathematical trace, dividing the data trace by the stored memory trace.
The mathematical trace is displayed instead of the active data trace.

CALC:MATH:STAT?

The response is 1 (mathematical mode switched on, mathematical trace
displayed).

CALCulate<Chn>:MATH: MEMorize

Copies the current state of the active data trace to a memory trace. If a mathematical trace is active, the
data trace associated with the mathematical trace is copied. The memory trace is named
Mem<n>[<Data_Trace>] where <n> counts all data and memory traces in the active setup in chronological
order, and <Data_Trace> is the name of the associated (copied) data trace.

The exact function of the command depends on the number of memory traces associated with the active
data trace:

< If no memory trace is associated to the active trace, a new memory trace is generated.

» If several memory traces are associated with the active trace, the current measurement data

overwrites the last generated or changed memory trace.

o To copy a trace to the memory without overwriting an existing memory trace or define a memory trace
name, use TRACe:COPY <memory_trc>,<data_trc>. To copy an active mathematical trace use
TRACe:COPY:MATH <memory_trc>,<data_trc>

<Chn> Channel number used to identify the active trace.
*RST value -

SCPI, Command Device-specific, no query

Types

Example: *RST; CALC:MATH:MEM

Copy the current state of the default trace Trcl to a memory trace named
'Mem2[Trc1]". The memory trace is not displayed.

DISP:WIND:TRAC2:FEED 'Mem2[Trc1]'

Display the created memory trace in the active diagram area (diagram area no.

1).

CALCulate<Ch>:PARameter...

This subsystem assigns names and measurement parameters to traces. The commands are device-
specific.
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CALCulate<Ch>:PARameter:CATalog?

Returns the trace names and measurement parameters of all traces assigned to a particular channel.
<Ch> Channel number. If unspecified the numeric suffix is set to 1.

Response String parameter with comma-separated list of trace names and measurement
parameters, e.g. ' CH4TR1, S11, CH4TR2, S12' . The measurement parameters are
returned according to the naming convention of
CALCulate<Ch>:PARameter:SDEFine. The order of traces in the list reflects their
creation time: The oldest trace is the first, the newest trace is the last trace in the list.

*RST value -

SCPI, Device-specific, query only.
Command

Types

Example: CALC4:PAR:SDEF 'Ch4Tr1', 'S11'

Create channel 4 and a trace named Ch4Tr1 to measure the input reflection
coefficient S11.

CALC4:PAR:CAT?

Query the traces assigned to channel 4. If Ch4Trl is the only trace assigned to
channel 4, the response is ' CHATR1, S11' .

CALCulate<Ch>:PARameter:DEFine '<string>', S11 | S12 | S21 | S22

Creates a trace and assigns a channel number, a name and a measurement parameter to it. The trace is
not displayed. To display a trace defined via CALCul at e<Ch>: PARanet er : DEFi ne, a window must be
created (DI SPl ay: W NDow<Whd>[ : STATe] ON) and the trace must be assigned to this window

(DI SPI ay: W NDow<Whd>: TRACe: FEED); see example below.

Traces must be selected to become active traces; see CALCul at e: PARanet er : SELect .

© This command has been implemented for compatibility reasons. The parameter names in this
command differ from ZVL conventions; moreover the parameter list is not complete. The
alternative command CALCulate<Ch>:PARameter:SDEFine uses a complete parameter list with
compatible names.
<Ch> Channel number. <Ch> may be used to reference a previously defined channel. If
<Ch> does not exist, it is generated with default channel settings.

'<string>' Trace name, e.g. 'Trc4'. See Rules for trace names in the Trace Manager
description.

S11, S12, S21, Measurement parameter

S22

*RST value -

SCPI, Device-specific, no query. CALCul at e<Ch>: PARanet er : CATal og? returns a list

Command of all defined traces.

Types

Example: CALC4:PAR:DEF 'Ch4Tr1', S11
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Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11.

DISP:WIND:STAT ON

Create diagram area no. 1.
DISP:WIND:TRAC:FEED 'CH4TR1'

Display the generated trace in diagram area no. 1.

CALCulate<Ch>:PARameter:DELete '<string>'

Deletes a trace with a specified trace name and channel.

<Ch> Channel number.

'<string>' Trace name, e.g. 'Trc4'. See Rules for trace names in the Trace Manager
description.

*RST value -

SCPI, Command Device-specific, no query.

Types

Example: CALC4:PAR:SDEF 'Ch4Tr1', 'S11'

Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11.

CALC4:PAR:CAT?

Query the traces assigned to channel 4. If Ch4Trl is the only trace assigned to
channel 4, the response is 'CH4TR1,S11".
CALC4:PAR:DEL 'CH4TR1'

Delete the created trace.

CALCulate<Ch>:PARameter:MEASure '<string>', 'S11' | 'Y-S11'| ... | 'Z-S11"

Assigns a measurement parameter to an existing trace.

Note: To create a nhew trace and at the same time assign the attributes, use
CALCul at e<Ch>: PARanet er : SDEFi ne . To display the trace, create a window
(DI SPI ay: W NDow<Whd>[ : STATe] ON) and assign the trace to this window
(DI SPI ay: W NDow<Whd>: TRACe: FEED); see example below.

Traces must be selected to become active traces; see CALCul at e: PARanet er : SELect .

CALCul at e<Ch>: PARan®et er: CATal og? returns a list of all defined traces. You can open the trace
manager (DI SPI ay: MENU: KEY: EXECut e ' Trace Manager' ) to obtain an overview of all channels
and traces, including the traces that are not displayed.

<Ch> Channel number of an existing channel containing the referenced trace.
'<string>' Trace name, e.g. 'Trc4'. See Rules for trace names in the Trace Manager
description.
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'S11Y ... Measurement parameter (string variable); see list of in the
CALCul at e<Ch>: PARanet er : SDEFi ne command description.
*RST value -
SCPI, Device-specific, with query (see 'S11',... parameter description above).
Command
Types
Example: CALC4:PAR:SDEF 'Ch4Tr1", 'S11'
Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient Sy;.
CALC4:PAR:MEAS 'Ch4Tr1', 'S12'
Change the measurement parameter of the trace and measure the transmission
coefficient Sy».
CALC4:PAR:MEAS? 'Ch4Tr1'
Query the measured quantity. The response is 'S12'.
CALCulate<Ch>:PARameter:SDEFine '<string>', 'S11' | ... | 'Y-S11'| ... | 'Z-S11' | ...

Creates a trace and assigns a channel number, a name and a measurement parameter to it. The trace
becomes the active trace in the channel but is not displayed.

o To display the trace defined via CALCul at e<Ch>: PARanet er : SDEFi ne, create a window
(Dl SPI ay: W NDow<Whd>[ : STATe] ON) and assign the trace to this window
(Dl SPI ay: W NDow<Whd>: TRACe: FEED); see example below.
CALCul at e<Ch>: PARanet er : MEASUr e changes the measurement parameter of an existing
trace.

To select an existing trace as the active trace, use CALCul at e: PARan®et er : SELect . You can open the
trace manager (DI SPI ay: MENU: KEY: EXECut e ' Trace Manager' ) to obtain an overview of all
channels and traces, including the traces that are not displayed.

o In FW versions <V1.90, traces created with CALCul at e<Ch>: PARanet er : SDEFi ne must be
selected explicitly (CALCul at e: PARanet er : SELect ) in order to become active traces.
<Ch> Channel number. <Ch> may be used to reference a previously defined channel. If

<Ch> does not exist, it is generated with default channel settings.

'<string>' Trace name, e.g. 'Trc4'. See Rules for trace names in the Trace Manager
description.

'S11Y ... Measurement parameter (string variable); see list of parameters below.

*RST value -

SCPI, Device-specific, no query. CALCul at e<Ch>: PARanet er : MEASuUr e?

Command ' <Trc_nane>' queries the measurement parameter of the trace.

Types CALCul at e<Ch>: PARanet er : CATal og? returns a list of all defined traces.

Example: CALC4:PAR:SDEF 'Ch4Tr1", 'S11'

Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11.

DISP:WIND2:STAT ON
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Create diagram area no. 2.
DISP:WIND2:TRAC:FEED 'CH4TR1'

Display the generated trace in diagram area no. 2.

The measurement parameter is selected by means of the following keywords (the selection depends on
the number of test ports of the analyzer, e.g. S44 is not available on 2-port analyzers):

's11' ] ' s12' | Normal mode S-parameters S<out><in>, where <out> and <in> denote the output and input port
numbers of the DUT.
| Y-S11 | ... 2SI S-parameters converted to matched-circuit admittances and impedances with port numbers like for
T normal mode S-parameters.
KFAC2L' | ' KFACLZ' | Stability factor K (for unbalanced ports only)
MJF121" | " MUF112" | Stability factor p4 (for unbalanced ports only)

" MUF221" | ' MUR212' |

Stability factor p, (for unbalanced ports only)

*Selecting a parameter Y...<n><m> or Z...<n><m> sets the range of port numbers to be considered for
the Y and Z-parameter measurement to <n>:<m>.

CALCulate<Ch>:PARameter:SELect <string>

Selects an existing trace as the active trace of the channel. All trace commands without explicit reference
to the trace name act on the active trace (e.g. CALCul at e<Ch>: FORMat ).
CALCul at e<Ch>: PARanet er: SELect is also necessary if the active trace of a channel has been

deleted.
<Ch>

<string>

*RST value

SCPI, Command
Types
Example:

Channel number.

Trace name, e.g. 'Trc4'. See Rules for trace names in the Trace Manager
description.

Device-specific, with query (returns the name of the active trace).

CALC4:PAR:SDEF 'Ch4Tr1', 'S11'

Create channel 4 and a trace named Ch4Tr1 to measure the input reflection
coefficient S11. The trace is the active trace in channel 4.

CALC4:PAR:SDEF 'Ch4Tr2', 'S22'

Create another trace named Ch4Tr2 to measure the output reflection coefficient
S22. Again this new trace becomes the active trace in channel 4.

CALC4:PAR:SEL 'Ch4Tr1'
Select the first trace Ch4Trl as the active trace.
CALC4:FORM MLIN

Calculate the magnitude of S11 and display it in a linearly scaled Cartesian
diagram.
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CALCulate<Chn>:PHOLd

This subsystem controls the max hold (peak hold) function.

CALCulate<Chn>:PHOLd MAX | OFF

Enables, disables, or restarts the max hold function.

<Chn> Channel number used to identify the active trace.
Parameters MAX - Enable the max hold function
OFF - Disables the max hold function
*RST value OFF
SCPI, Command Types Device-specific, command or query.
Example: *RST; CALC:PHOL MAX

Reset the instrument and enable the max hold function.
CALC:PHOL OFF; PHOL MAX

Restart max hold.

CALCulate<Chn>:RIPPle...

This subsystem defines the ripple limits and controls the ripple check.

CALCulate<Chn>:RIPPle:DATA <type>, <start_stim>, <stop_stim>,
<limit>{,<type>, <start_stim>, <stop_stim>, <limit>}

Adds and enables/disables an arbitrary number of ripple limit ranges, assigning the stimulus values and
the ripple limits.

o This command does not overwrite existing ripple limit ranges. The defined ranges are appended to
the range list as new ranges.

<Chn> Channel number used to identify the active trace.

<type> Identifier for the type of the ripple limit range.

Range [def. 0 — Ripple limit range off, range defined but no limit check result displayed. The

unit] result is still available via CALCul at e<Chn>: Rl PPl e: SEGVent <Seg>: RESul t ?
1 — Ripple limit range on (with limit check)

<start_stim>, Stimulus values of the first and last points of the ripple limit range and associated

<stop_stim>, ripple limit.

<limit>

Range [def. Almost no restriction for limit ranges; see Rules for Limit Line Definition. [no unit

unit] entries accepted, the default unit is Hz. For distance-to-fault traces the default unit
is the length unit defined via UNI T: LENG h.]

*RST values — (no ripple limit line defined after *RST)

SCPI, Device-specific, with query.

Command
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Types
Example: *RST; CALC:RIPP:DATA 1,1500000000, 2000000000,3, 1, 2000000000, 3000000000, 5

Define and enable a ripple limit range in the stimulus range between 1.5 GHz and 2
GHz, assigning a ripple limit of +3 dBm. Define and enable a second ripple limit
range in the stimulus range between 2 GHz and 3 GHz, assigning a ripple limit of
+5 dBm.

CALC:RIPP:DISP ON

Show the ripple limit ranges in the active diagram.

CALCulate<Chn>:RIPPle:DELete:ALL

Deletes all ripple limit ranges.

<Chn> Channel number used to identify the active trace.

*RST value -

SCPI, Device-specific, no query.

Command

Types

Example: *RST; CALC:RIPP:DATA 1,1500000000, 2000000000,3, 1, 2000000000, 3000000000, 5

Define and enable a ripple limit range in the stimulus range between 1.5 GHz and 2
GHz, assigning a ripple limit of +3 dBm. Define and enable a second ripple limit
range in the stimulus range between 2 GHz and 3 GHz, assigning a ripple limit of +5
dBm.

CALC:RIPP:DEL:ALL

Delete both created ripple limit ranges.

CALCulate<Chn>:RIPPle:DISPlay[:STATe] <Boolean>

Displays or hides all ripple limit lines (including all ranges) associated to the active trace.

<Chn> Channel number used to identify the active trace.
<Boolean> ON | OFF - Limit line on or off.

*RST value OFF

SCPI, Command Device-specific, command or query.

Types

Example: *RST; CALC:RIPP:DATA 1,1500000000, 2000000000,3

Define and enable a ripple limit range in the stimulus range between 1.5 GHz
and 2 GHz, assigning a ripple limit of +3 dBm.

CALC:RIPP:DISP ON

Show the ripple limit range in the active diagram.
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CALCulate<Chn>:RIPPle:FAIL?

Returns a 0 or 1, to indicate whether or not the global ripple limit check has failed.

=

o Use CALCul at e<Chn>: RI PPl e: SEGVent <Seg>: RESul t ? to query the result for a single ripple
limit range.

<Chn> Channel number used to identify the active trace.

Response 0| 1 - 0 represents pass (or a disabled limit check), 1 represents fail in at least
one ripple limit range.

*RST value 0

SCPI, Command Device-specific, query only.

Types

Example: *RST; CALC:RIPP:DATA 1,1500000000, 2000000000,3

Define and enable a ripple limit range in the stimulus range between 1.5 GHz
and 2 GHz, assigning a ripple limit of +3 dBm.

CALC:RIPP:STAT ON; FAIL?

Switch the limit check on and query the result.

CALCulate<Chn>:RIPPle:RDOMain:FORMat COMPlex | MAGNitude | PHASe |
REAL | IMAGinary | SWR | GDELay |L | C

Deletes the existing ripple limit ranges and (re-)defines the physical unit of the ripple limit. The units of the
stimulus values are defined via CALCul at e<Chn>: RI PPl e: CONTr ol : DOVai n.

<Chn> Channel number used to identify the active trace.
Parameters Keyword for the physical unit of the response values.
Range [def. unit] The parameters form four groups:

= COMPIex, REAL, IMAGinary, and SWR select dimensionless numbers
(V) for the ripple limit.

= MAGNitude selects relative units (dB).
= PHASe selects phase units (deg).

= GDELay selects time units (s).

= L selects inductance units (H/Henry).

= C selects capacitance units (F/Farad).

-]

*RST value -

SCPI, Command Device-specific, no query.

Types

Example *RST; CALC:RIPP:DATA 1,1500000000, 2000000000,3

Define and enable a ripple limit range in the stimulus range between 1.5 GHz
and 2 GHz, assigning a ripple limit of +3 dBm.

CALC:RIPP:RDOM:FORM COMP
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Delete the ripple limit range, select complex units for the ripple limit.

CALCulate<Chn>:RIPPle:SEGMent<Seg>:COUNt?

Queries the number of ripple limit ranges.

<Chn> Channel number used to identify the active trace.

<Seg> Ripple limit range number. This suffix is ignored; the command counts all ranges.
Response 0]1]...- number of (enabled or disabled)) ripple limit ranges.

*RST value 0

SCPI, Device-specific, query only.

Command

Types

Example: *RST; CALC:RIPP:DATA 1,1500000000, 2000000000,3, 1, 2000000000, 3000000000, 5

Define and enable a ripple limit range in the stimulus range between 1.5 GHz and 2
GHz, assigning a ripple limit of +3 dBm. Define and enable a second ripple limit
range in the stimulus range between 2 GHz and 3 GHz, assigning a ripple limit of +5
dBm.

CALC:RIPP:SEGM:COUNT?

Query the number of ranges. The response is 2.

CALCulate<Chn>:RIPPle:SEGMent<Seg>:LIMit <limit_value>

Defines the ripple limit for ripple limit range no. <Seg>. A range must be created first to enable this
command (e.g CALCul at e<Chn>: Rl PPl e: DATA).

o To define several ripple limit ranges with a single command, use CALCul at e<Chn>: Rl PPl e: DATA.

<Chn> Channel number used to identify the active trace.

<Seg> Segment number

<limit_value> Limit value, to be defined in accordance with the selected format
(CALCul at e<Chn>: RI PPl e: RDOVAi n: FORMAt ).

Range [def. unit] Almost no restriction for limit ranges; see Rules for Limit Line Definition.
[HZ]

*RST value — (no ripple limit line defined after *RST)

SCPI, Command Device-specific, with query.

Types

Example: See CALCulate<Chn>:RIPPle:SEGMent<Seg>:STIMulus:STARL.

CALCulate<Chn>:RIPPle:SEGMent<Seg>:RESult?

Returns the result of the ripple limit check in the previously defined limit range no. <Seg>.
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© Use CALCul at e<Chn>: RI PPl e: FAI L? to query the result for global ripple limit check.

<Chn>

<Seg>
Response:
<Fail>,
<Limit>

*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.

Ripple limit range number

0| 1 - 0 represents pass, 1 represents fail
Measured ripple in the limit range. A result is returned even if the limit check in
the range no. <Seg> is disabled; see example below.

— (areset deletes all ripple limit ranges)

Device-specific, query only

*RST; CALC:RIPP:DATA 1,1500000000, 2000000000,3

Define and enable a ripple limit range in the stimulus range between 1.5 GHz
and 2 GHz, assigning a ripple limit of +3 dBm.

CALC:RIPP:STAT ON; SEGM:RES?

Enable the limit check and query the result for the created range. Possible
response: 0,0.3529814004.

CALC:RIPP:DATA 0,2500000000, 3000000000,3

Define a second ripple limit range with disabled limit check (no limit check
results are displayed in the diagram area).

CALC:RIPP:SEGM2:RES?
Query the result for the second range. Possible response: 0, 1. 149071925.

CALCulate<Chn>:RIPPle:SEGMent<Seg>:STIMulus:STARt <start_value>

Changes the start stimulus value (i.e. the smallest stimulus value) of a ripple limit range. A range must be
created first to enable this command (e.g CALCul at e<Chn>: Rl PP| e: DATA).

=

o To define several ripple limit ranges with a single command, use CALCul at e<Chn>: Rl PPl e: DATA.

<Chn>
<Seg>

<start_value>
Range [def. unit]

*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace.
Ripple limit range number

Frequency value.

Almost no restriction for limit ranges; see Rules for Limit Line Definition.
[Hz. For distance-to-fault traces the default unit is the length unit defined via
UNI T: LENG: h.]

— (no ripple limit line defined after *RST)

Device-specific, with query.

*RST; CALC:RIPP:DATA 1,1500000000, 2000000000,3

Define and enable a ripple limit range in the stimulus range between 1.5 GHz
and 2 GHz, assigning a ripple limit of +3 dBm.

CALC: RI PP: SEGMt STI M STAR 1GHZ;, STOP 2.5 G, :CALC.RIPP. SEGM LI M 5

Change the range to a stimulus range between 1 GHz and 2.5 GHz and a limit
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of 5 dB.
CALC:RIPP:SEGM:STAT OF

Disable the limit check in the modified stimulus range.

CALCulate<Chn>:RIPPle:SEGMent<Seg>:STIMulus:STOP <stop_value>

Changes the stop stimulus value (i.e. the largest stimulus value) of a ripple limit range. A range must be
created first to enable this command (e.g CALCul at e<Chn>: Rl PP| e: DATA).

& To define several ripple limit ranges with a single command, use CALCul at e<Chn>: Rl PPl e: DATA.

<Chn> Channel number used to identify the active trace.

<Seg> Segment number

<stop_value> Frequency value.

Range [def. unit] Almost no restriction for limit ranges; see Rules for Limit Line Definition.
[Hz. For distance-to-fault traces the default unit is the length unit defined via
UNI T: LENG h.]

*RST value — (no ripple limit line defined after *RST)

SCPI, Command Device-specific, with query.

Types

Example: See CALCulate<Chn>:RIPPle:SEGMent<Seg>:STIMulus:STARL.

CALCulate<Chn>:RIPPle:SEGMent<Seg>[:STATe] <Boolean>

Enables or disables the limit check in the ripple limit range no. <Seg>.

<Chn> Channel number used to identify the active trace.

<Seg> Segment number

<Boolean> ON | OFF - Limit check on or off. A result is available even if the limit check is
disabled; see example for CALCul at e<Chn>: Rl PPl e: SEGvent <Seg>: RESul t ?.

*RST value — (no ripple limit line defined after *RST)

SCPI, Device-specific, command or query.

Command

Types

Example: See CALCulate<Chn>:RIPPle:SEGMent<Seg>:STIMulus:STARL.

CALCulate<Chn>:RIPPle:STATe <Boolean>

Switches the global ripple limit check on or off. This check covers all traces in the active setup.

o Use CALCul at e<Chn>: RI PPl e: SEGVent <Seg>[: STATe] to switch the limit check for a single
ripple limit range on or off.

<Chn> Channel number used to identify the active trace.
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<Boolean> ON | OFF - Limit check on or off.
*RST value OFF

SCPI, Command Types Device-specific, command or query.
Example: See CALCulate<Chn>:RIPPle:FAIL?

CALCulate<Chn>:SMOothing...

This subsystem provides the settings for trace smoothing.

CALCulate<Chn>:SMOothing:APERture <numeric_value>

Defines how many measurement points are averaged to smooth the trace.

<Chn> Channel number used to identify the active trace. If unspecified the numeric
suffix is set to 1.

<numeric_value> Smoothing aperture.

Range [def. unit] 0.05% to 100%. A smoothing aperture of n % means that the smoothing

interval for each sweep point i with stimulus value x; is equal to [x; —

span*n/200, x; + span*n/200], and that the result of i is replaced by the

arithmetic mean value of all measurement points in this interval. [%]
*RST value 1

SCPI, Command Device-specific, command or query.
Types
Example: *RST; CALC:SMO ON

Activate smoothing for the default trace.
CALC:SMO:APER 0.5

Reduce the smoothing aperture to 0.5 %.

CALCulate<Chn>:SMOothing[:STATe] <Boolean>

Enables or disables smoothing for trace no. <Chn>.

<Chn> Channel number used to identify the active trace.
<Boolean> ON | OFF - Smoothing on or off.

*RST value OFF

SCPI, Command Types Device-specific, command or query.

Example: See CALCulate<Chn>:STATistics:SMOothing:APERture
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CALCulate<Chn>:STATistics...

This subsystem evaluates and displays statistical and phase information of the trace.

CALCulate<Chn>:STATistics:DOMain:USER <numeric_value>

Selects one out of 10 evaluation ranges to be configured with the
CALCul at e<Chn>: STATi sti cs: DOWai n: USER STARt and
CALCul at e<Chn>: STATi sti cs: DOVai n: USER STOP commands.

<Chn>

<numeric_value>
Range [def. unit]

*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace. If unspecified the numeric
suffix is set to 1.

Number of the evaluation range.

1 to 10. In addition, 0 denotes the (non-configurable) Full Span evaluation
range. [-]
0

Device-specific, command or query.

*RST; CALC:STAT:DOM:USER?

Query the default evaluation range. The response is zero, i.e. the evaluation
range is equal to the complete sweep range

CALC:STAT:DOM:USER 1; :CALC:STAT:DOM:USER:STARt 1GHZ; STOP 2GHZ

Select evaluation range no. 1 and define the evaluation range between 1
GHz and 2 GHz.

CALCulate<Chn>:STATistics:DOMain:USER:STARt <numeric_value>

Defines the start value of the evaluation range selected via
CALCul at e<Chn>: STATi st i cs: DOVai n: USER.

<Chn>

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command Types

Example:

Channel number used to identify the active trace.

Start value of the evaluation range.
—1000 GHz to 999.999999999 GHz. [HZ]
Lowest frequency of the analyzer, depending on the analyzer model.

Device-specific, command or query.

See CALCulate<Chn>:STATistics:DOMain:USER

CALCulate<Chn>:STATistics:DOMain:USER:STOP <numeric_value>

Defines the stop value of the evaluation range selected via
CALCul at e<Chn>: STATi st i cs: DOVai n: USER.

<Chn>

<numeric_value>

Channel number used to identify the active trace.

Stop value of the evaluation range.
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Range [def. unit] —999.999999999 GHz to 1000 GHz. [HZ]

*RST value Highest frequency of the analyzer, depending on the analyzer model.
SCPI, Command Types Device-specific, command or query.

Example: See CALCulate<Chn>:STATistics:DOMain:USER

CALCulate<Chn>:STATistics:EPDelay[:STATe] <Boolean>

Displays or hides the Phase Delay/El Length results in the diagram area of trace no. <Chn>.

<Chn> Channel number used to identify the active trace.
<Boolean> ON | OFF - Statistical info field on or off.

*RST value OFF

SCPI, Command Types Device-specific, command or query.

Example: See CALCulate<Chn>:STATistics:[:STATe]

CALCulate<Chn>:STATistics:MMPTpeak[:STATe] <Boolean>

Displays or hides the Min/Max/Peak-Peak results in the diagram area of trace no. <Chn>.

<Chn> Channel number used to identify the active trace.
<Boolean> ON | OFF - Statistical info field on or off.

*RST value OFF

SCPI, Command Types Device-specific, command or query.

Example: See CALCulate<Chn>:STATistics:[:STATe]

CALCulate<Chn>:STATistics:MSTDev[:STATe] <Boolean>

Displays or hides the Mean/Std Dev results in the diagram area of trace no. <Chn>.

<Chn> Channel number used to identify the active trace.
<Boolean> ON | OFF - Statistical info field on or off.

*RST value OFF

SCPI, Command Types Device-specific, command or query.

Example: See CALCulate<Chn>:STATistics:[:STATe]
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CALCulate<Chn>:STATistics:RESult? MEAN | STDDev | MAX | MIN | RMS | PTPeak
| ELENgth | PDELay | ALL

Returns a single statistical parameters of the trace no. <Chn> or all parameters. It is not necessary to
display the info field (CALCulate<Chn>:STATistics[:STATe] ON) before using this command.

<Chn> Channel number used to identify the active trace.

Parameters MEAN - Return arithmetic mean value of all response values of the trace in the
entire sweep range (or in the evaluation range defined in manual control)
STDDev — Return standard deviation of all response values
MAX — Return the maximum of all response values
MIN — Return the minimum of all response values
RMS — Return the root mean square of all response values
PTPeak — Return the peak-to-peak value (MAX — MIN)
ELENgth — Return the electrical length
PDELay — Return the phase delay
ALL — Return all statistical values, observing the order used above

Range [def. The data is returned as a comma-separated list of real numbers. The unit is the

unit] default unit of the measured parameter; see
CALCul at e<Ch>: PARanet er : SDEFi ne but also depends on the trace format
(linear or logarithmic scale, see CALCul at e<Chn>: FORMat ) . If a polar trace format
is selected, then the statistical parameters are calculated from the linear magnitude
of the measurement parameter. [-]

*RST value -

SCPI, Device-specific, query only.
Command

Types

Example: *RST; CALC:STAT:RES? MAX

Calculate and return the maximum of the default trace showing an S-parameter on a
dB Mag scale.

:CALC:FORM POL; STAT:RES? MAX

Display the trace in a polar diagram and re-calculate the maximum. The result
corresponds to the previous result but is converted to a unitless linear value.

CALCulate<Chn>:STATistics:RMS[:STATe] <Boolean>

Displays or hides the RMS results in the diagram area of trace no. <Chn>.

<Chn> Channel number used to identify the active trace.
<Boolean> ON | OFF - Statistical info field on or off.

*RST value OFF

SCPI, Command Types Device-specific, command or query.

Example: See CALCulate<Chn>:STATistics:[:STATe]
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CALCulate<Chn>:STATistics[:STATe] <Boolean>

Displays or hides all statistical results in the diagram area of trace no. <Chn>.

© You can display or hide the Min/Max/Peak-Peak, Mean/Std Dev, RMS, and the Phase Delay/El
Length results separately; see example below.

<Chn> Channel number used to identify the active trace.
<Boolean> ON | OFF - Statistical info field on or off.

*RST value OFF

SCPI, Command Device-specific, command or query.

Types

Example: *RST; CALC:STAT:MMPT ON

Reset the instrument, hiding all statistical results. Display the Min/Max/Peak-
Peak results.

CALC:STAT:MSTD ON

Display the Mean/Std Dev results in addition.
CALC:STAT:RMS ON

Display the RMS results in addition.
CALC:STAT:EPD ON

Display the Phase Delay/El Length results in addition.
CALC:STAT OFF

Hide all results.

CALCulate<Chn>:TRANsform...

This subsystem converts measured data from one representation to another and controls the
transformation into the time domain (with option ZVL-K3, Time Domain).

CALCulate<Chn>:TRANsform:COMPlex S| Y | Z

Converts S-parameters into matched-circuit (converted) Y-parameters or Z-parameters and vice versa,
assuming that port no. i is terminated with Zy; so that the three parameter sets are equivalent and the
following formulas apply:

1+, e 5 _
Z<Mb<ix};‘;'= UI_SM = Coul r= Cin e,
£ pudr vy i
Loy Ly;
7 q .
Zcour:(ix)g;‘ = &s < _(Zﬂj +ZD;‘)= i,
Cputradnr i
SN WY
¥ o 1+ 5 ¥
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o -JZus 'Ztlj - Sa;" (Zos + an)

<Chn>

S|Y|P
*RST value

SCPI, Command
Types
Example:

=1Z, i#J,

Channel number used to identify the active trace. If unspecified the numeric
suffix is set to 1.

S-parameters, Y-parameters, Z-parameters
— (The initial representation of the trace is determined by means of
CALCul at e<Ch>: PARanet er : SDEFi ne)

Device-specific, command or query.

*RST; CALC. PAR:MEAS ' Trcl'", '"Y-S22'

Select the converted admittance Y<—S22 as measurement parameter of the
default trace.

CALC:TRAN:COMP S
Convert the converted Y-parameter into an S-parameter.

CALCulate<Chn>:TRANsform:TIME:CENTer <numeric_value>

Defines the center time of the diagram in time domain.

<Chn>
<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace

Center time of the diagram in time domain

-99.99999999999 s to +99.99999999999 s. The increment (parameters UP

or DOWN) is 0.1 ns. [s]
1.5E-009 s

Confirmed, command or query

*RST; CALC: TRAN: TI ME: STAT ON

Reset the instrument, activating a frequency sweep, and enable the time

domain transformation for the default trace.
CALC: TRAN: TI ME: CENT 0; SPAN 5ns

Set the center time to 0 ns and the time span to 5 ns.

Note: If the x-axis is scaled in distance units (CALCul at e<Chn>: TRANsf or m Tl ME: XAXi s
Dl STance), then the center value is entered in m or foot (ft), depending on the Distance Unit

selected in the System Configuration dialog. The range and default value changes accordingly.

CALCulate<Chn>:TRANsform:TIME:DCHebyshev <numeric_value>

Sets the sideband suppression for the Dolph-Chebyshev window. The command is only available if a
Dolph-Chebyshev window is active (CALCul at e<Chn>: TRANsf or m TI ME: W NDow DCHebyshev).

Operating Manual 1303.6580.32-05

407


https://www.manualsplus.com/

R&S ZVL

Command Reference

<Chn>

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Instrument-Control Commands

Channel number used to identify the active trace

Sideband suppression
10 dB to 120 dB. The increment (parameters UP or DOWN) is 10 dB. [dB]
32dB

Device-specific, command or query

*RST; CALC: TRAN: TI ME: W ND DCH

Reset the instrument and select a Dolph-Chebyshev window for filtering the
data in the frequency domain.

CALC: TRAN: Tl ME: DCH 25
Set the sideband suppression to 25 dB.

CALCulate<Chn>:TRANsform:TIME:LPASs KFSTop | KDFRequency |

KSDFRequency

Calculates the harmonic grid for low pass time domain transforms according to one of the three alternative

algorithms.
<Chn>

Parameters

*RST value
SCPI, Command Types

Example:

Channel number used to identify the active trace

KFSTop — Keep stop frequency and number of points
KDFRequency — Keep frequency gap and number of points
KSDFRequency — Keep stop frequency and approximate frequency gap

Device-specific, no query (the command causes an event)

See CALCul at e<Chn>: TRANsf or m Tl MVE[ : TYPE]

CALCulate<Chn>:TRANsform:TIME:LPASs:DCSParam <numeric_value>

Defines the DC value for low pass transforms. The command is enabled only if the sweep points are on a
harmonic grid (to be set explicitly or using CALCul at e<Chn>: TRANsf or m Tl ME: LPASS).

<Chn>

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace

DC value of the measured quantity
Depending on the measured quantity (-1 to +1 for S-parameters)
0

Device-specific, command or query

*RST; CALC: TRAN: TI ME: STAT ON

Reset the instrument, activating a frequency sweep with S;;
as nmeasured quantity, and enable the tinme domain
transformation for the default trace.

CALC: TRAN: TI ME LPAS; TI ME: STI M STEP
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Select a low pass step transformation.
CALC: TRAN: TI ME: LPAS KFST

Calculate a harmonic grid, keeping the stop frequency and the number of
points.

CALC: TRAN: TI ME: LPAS: DCSP 0. 2
Set the DC value.
CALC: TRAN: TI ME: LPAS: DCSP: EXTR; CALC: TRAN: Tl ME: LPAS: DCSP?

Extrapolate the measured trace, overwrite the defined DC value, and query the
new value.

CALC: TRAN: Tl ME: LPAS: DCSP: CONT ON

Switch over to continuous extrapolation (e.g. because you noticed a
discrepancy between the manually entered DC value and the extrapolation and
assume the extrapolation to be more trustworthy).

CALCulate<Chn>:TRANsform:TIME:LPASs:DCSParam:CONTinuous <Boolean>

Determines whether continuous extrapolation for the DC value is enabled.

<Chn>

<Boolean>

*RST value
SCPI, Command Types

Example:

Channel number used to identify the active trace

ON — Continuous extrapolation enabled
OFF — Continuous extrapolation disabled

OFF []
Device-specific, command or query

See CALCul at e<Chn>: TRANsf or m Tl ME: LPASs: DCSPar am

CALCulate<Chn>:TRANsform:TIME:LPASs:DCSParam:EXTRapolate

Extrapolates the measured trace towards f = 0 and overwrites the current DC value
(CALCul at e<Chn>: TRANsf or m Tl ME: LPASs: DCSPar am). The command is relevant for low pass time

domain transforms.
<Chn>

Parameters
*RST value

SCPI, Command Types

Example:

Channel number used to identify the active trace

None

Device-specific, no query (the command causes an event)

See CALCul at e<Chn>: TRANsf or m Tl ME: LPASs: DCSPar am

CALCulate<Chn>TRANsform:TIME:LPFRequency

Calculates the harmonic grid for low pass time domain transforms, keeping the stop frequency and the

number of points.
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© Use CALCul at e<Chn>: TRANsf or m Tl ME: LPASs if you wish to use one of the other algorithms for

calculating the grid.
<Chn>

Parameters
*RST value

SCPI, Command Types

Example:

Channel number used to identify the active trace

None

Device-specific, no query (the command causes an event)

See CALCul at e<Chn>: TRANsf or m Tl MVE[ : TYPE]

CALCulate<Chn>:TRANsform:TIME:SPAN <numeric_value>

Defines the time span of the diagram in time domain.

<Chn>

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command Types

Example:

Channel number used to identify the active trace

Time span of the diagram in time domain.
2E-012 s to 200 s. The increment (parameters UP or DOWN) is 0.1 ns. [s]
5E-009 s

Confirmed, command or query

See CALCul at e<Chn>: TRANsf or m Tl ME: CENTer

Note: If the x-axis is scaled in distance units (CALCul at e<Chn>: TRANsf or m TI ME: XAXi s
Dl STance), then the span is entered in m; the range and default value changes accordingly.

CALCulate<Chn>:TRANsform:TIME:STARt <numeric_value>

Defines the start time of the diagram in time domain.

<Chn>
<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number used to identify the active trace

Start time of the diagram.

—100 s to +99.999999999998 s. The increment (parameters UP or DOWN) is
0.1 ns. [s]
-1E-009 s

Confirmed, command or query

*RST; CALC: TRAN: TI ME: STAT ON

Reset the instrument, activating a frequency sweep, and enable the time
domain transformation for the default trace.

CALC: TRAN: Tl ME: STAR 0; STOP 10 ns

Set the start time to 0 ns and the stop time to 10 ns.

Note: If the start frequency entered is greater than the current stop frequency
(CALCul at e<Chn>: TRANsf or m TI ME: STOP), the stop frequency is set to the start frequency
plus the minimum frequency span (CALCul at e<Chn>: TRANsf or m Tl ME: SPAN).
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If the x-axis is scaled in distance units (CALCul at e<Chn>: TRANsf or m TI ME: XAXi s
Dl STance), then the start value is entered in m; the range and default value changes accordingly.

CALCulate<Chn>:TRANsform:TIME:STATe <Boolean>

Determines whether the time domain transformation for trace no. <Chn> is enabled.

<Chn> Channel number used to identify the active trace
<Boolean> ON - Time domain representation active

OFF — Frequency domain representation active
*RST value OFF []
SCPI, Command Confirmed, command or query
Types
Example: *RST; CALC:TRAN:TIME:STAT?

Reset the instrument, activating a frequency sweep, and query whether the
default trace is displayed in the time domain. The response is 0.

CALCulate<Chn>:TRANsform:TIME:STIMulus STEP | IMPulse

Selects the type of stimulus to be simulated in the low pass transformation process.
<Chn> Channel number used to identify the active trace

Parameters IMPulse — Impulse response, in bandpass or lowpass mode
STEP - Step response, only in lowpass mode (a bandpass mode setting
CALCul at e<Chn>: TRANsf or m Tl ME[ : TYPE] BPASs is automatically changed

to lowpass)
*RST value IMP
SCPI, Confirmed, command or query
Command
Types
Example: See CALCul at e<Chn>: TRANsf or m Tl ME[ : TYPE]

CALCulate<Chn>:TRANsform:TIME:STOP <numeric_value>

Defines the stop time of the diagram in time domain.

<Chn> Channel number used to identify the active trace

<numeric_value> Stop time of the diagram.

Range [def. unit] —99.999999999998 s to +100 s. The increment (parameters UP or DOWN)
is 0.1 ns. [s]

*RST value +4E-009 s

SCPI, Command Confirmed, command or query

Types

Example: See CALCulate<Chn>:TRANsform:TIME:STARL.
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Note: If the stop frequency entered is smaller than the current start frequency
(CALCul at e<Chn>: TRANsf or m Tl ME: STARt ), the start frequency is set to the stop frequency
minus the minimum frequency span (CALCul at e<Chn>: TRANsf or m Tl ME: SPAN).
If the x-axis is scaled in distance units (CALCul at e<Chn>: TRANsf or m TI ME: XAXi s
Dl STance), then the stop value is entered in m; the range and default value changes accordingly.

CALCulate<Chn>:TRANsform:TIME[: TYPE] BPASs | LPASs

Selects the time domain transformation type.

<Chn>

Parameters

*RST value

SCPI,
Command
Types
Example:

Channel number used to identify the active trace

BPASs — Band pass impulse (only impulse response; a step response
CALCul at e<Chn>: TRANsf or m TI ME: STI Mul us STEP is automatically
changed to impulse response)

LPASs — Low pass (impulse or step response, depending on

CALCul at e<Chn>: TRANsf or m TI ME: STI Mul us setting)

BPASs

Confirmed, command or query

*RST;, CALC: TRAN: TI ME: STAT ON

Reset the instrument, activating a frequency sweep, and
enable the tinme domain transformation for the default trace.

CALC: TRAN: TI ME LPAS; TI ME: STI M STEP
Select a low pass step transformation.
CALC: TRAN: Tl ME: LPAS KFST

Calculate a harmonic grid, keeping the stop frequency and the number of points.

CALCulate<Chn>:TRANsform:TIME:WINDow RECT | HAMMing | HANN | BOHMan |

DCHebyshev
Selects the window type for filtering the data in the frequency domain prior to the time domain
transformation.
<Chn> Channel number used to identify the active trace
Parameters RECT - No profiling (rectangle)
HANN — Normal profile (Hann)
HAMMing — Low first sidelobe (Hamming)
BOHMan — Steep falloff (Bohman)
DCHebyshev — Arbitrary sidelobes (Dolph-Chebychev)
*RST value HANN
SCPI, Command Types Confirmed (with some device-specific parameters), command or query
Example: See CALCul at e<Chn>: TRANsf or m Tl ME: DCHebychev
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CALCulate<Chn>:TRANsform:TIME:XAXis TIME | DISTance

Switches over between the x-axis scaling in time units or distance units.

<Chn> Channel number used to identify the active trace

TIME x-axis scaled in time units

DISTance x-axis scaled in distance units (Distance = Time * ¢y * Velocity Factor)
*RST value OFF []

SCPI, Command Device-specific, command or query

Types

Example: *RST; CALC: TRAN: TI ME: STAT ON

Reset the instrument, activating a frequency sweep, and enable the time
domain transformation for the default trace.

CALC: TRAN: TI ME: XAX DI ST

Convert the x-axis scaling to distance units.

CALCulate<Chn>:TRANSform:DTFault...

This subsystem controls the distance-to-fault measurement (with option ZVL-K2, Distance-to-Fault).

CALCulate<Chn>:TRANsform:DTFault: CENTer <distance>

Defines the center distance of the distance-to-fault diagram.

<Chn> Channel number used to identify the active trace

<distance> Center distance

Range [def. unit] —4.999 m to +9.999 m. The increment (parameters UP or DOWN) is 1 mm. [m or
foot (ft), depending on the Distance Unit selected in the System Configuration
dialog]

*RST value 5m

SCPI, Device-specific, command or query

Command

Types

Example: CALC:TRAN:DTF:CENT 3; SPAN 5

Define a distance range between —0.5 m and +5.5 m.
CALC:TRAN:DTF:STAR?; STOP?

Query the distance range. The response is 0. 5; 5. 5.

CALCulate<Ch>:TRANsform:DTFault:DEFine '<cable name>', <permittivity>,
<attenuation>, <frequency>

Adds a new, user-defined cable.
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<Ch>

‘<cable name>"'
<permittivity>
Range [def. unit]
*RST value
<attenuation>
Range [def. unit]

*RST value
<frequency>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Instrument-Control Commands

Channel number. Note that the cable type is channel-specific (rather than
trace-specific).

Cable name to identify the cable, string parameter
Permittivity of the cable
1to 100 [-]

Attenuation per length unit
0 dB/m to 1000 dB/m [dB/m or dB/ft, depending on the Distance Unit selected
in the System Configuration dialog]

Frequency reference for the attenuation value
0 Hzto 6 GHz

Device-specific, command or query

CALC:TRAN:DTF:DEF 'User 1', 1.1, 0.2, 1GHz

Add a new cable named User 1 with permittivity 1.1 and an attenuation of 0.2
dB/m at 1 GHz.

CALC:TRAN:DTF:SEL 'User 1'

Select the added cable for the distance-to-fault measurement.
CALC:TRAN:DTF:DEL 'User 1'

Delete the added cable.

CALCulate<Ch>:TRANsform:DTFault:DELete '<cable name>'

Deletes a previously defined cable identified by its name.

<Ch>

'<cable name>'
*RST value

SCPI, Command
Types
Example:

Channel number. Note that the cable type is channel-specific (rather than
trace-specific).

Cable name used to identify the cable

Device-specific, command or query

See CALCulate<Chn>:TRANsform:DTFault:DEFine

CALCulate<Chn>:TRANsform:DTFault:PEAK:COUNt?

Returns the number of peaks on the active distance trace which are above the fault limit
(CALCul at e<Chn>: TRANsf or m DTFaul t : PEAK: THReshol d).

<Chn>

Response
*RST value

SCPI, Command Types

Channel number used to identify the active trace

Number of peaks, integer value
N/a

Device-specific, query only
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Example: See CALCulate<Chn>:TRANsform:DTFault:PEAK: THReshold

CALCulate<Chn>:TRANsform:DTFault:PEAK:DATA<nr>?

Returns the distance and peak response values of the detected fault no. <nr>. If the number of detected
faults (CALCul at e<Chn>: TRANsf or m DTFaul t : PEAK: COUNt ?) is smaller than <nr>, an error
message is returned.

<Chn> Channel number used to identify the active trace

<nr> Current number of the fault. Faults are numbered according to their distance
(fault no. 1 has the smallest distance)

Response Distance and peak response value of the fault, separated by a comma; see
example.

*RST value N/a

SCPI, Command Device-specific, query only

Types

Example: See CALCulate<Chn>:TRANsform:DTFault:PEAK:THReshold

CALCulate<Chn>:TRANsform:DTFault:PEAK:STATe <Boolean>

Enables or disables the fault limit check.

<Chn> Channel number used to identify the active trace.
<Boolean> ON | OFF - Limit check on or off.

*RST value OFF

SCPI, Command Types Device-specific, command or query.

Example: See CALCulate<Chn>:TRANsform:DTFault:PEAK:THReshold

CALCulate<Chn>:TRANsform:DTFault:PEAK:THReshold

Starts the automatic calculation of the number of points.

<Chn> Channel number used to identify the active trace
Parameters N/a

*RST value -

SCPI, Device-specific, query only

Command

Types

Example: *RST; : CALC. TRAN: DTF: STAT ON

Enable distance-to-fault measurement with default settings.
CALC: TRAN: DTF: PEAK: THR —20

Specify a fault limit of —20 dB relative tor the absolute maximum of the active trace
in channel 1.

FE
Operating Manual 1303.6580.32-05 415


https://www.manualsplus.com/

R&S ZVL Command Reference

Instrument-Control Commands
CALC: TRAN: DTF: PEAK: STAT ON

Enable the fault limit check for the active trace.
CALC: TRAN: DTF: PEAK: COUN?

Query the number of detected faults. The network analyzer responds with an
integer number, e.g. 2.

CALC:TRAN:DTF:PEAK:DATA2?

Query the distance and peak response values of the second detected fault.
Possible response: 0.09615384615,-18.07471664 (for a distance of
0.09615384615 units of length and a peak response value of -18.07471664 dB).

CALCulate<Chn>:TRANsform:DTFault;:POINts

Starts the automatic calculation of the number of points.

<Chn> Channel number used to identify the active trace
Parameters N/a

*RST value -

SCPI, Command Types Device-specific, no query

Example: See CALCulate<Chn>:TRANsform:DTFault:STATe

CALCulate<Ch>:TRANsform:DTFault:SELect '<cable name>'

Selects a standard cable or a previously defined cable identified by its name.

<Ch> Channel number. Note that the cable type is channel-specific (rather than
trace-specific).

'<cable name>' Cable name used to identify the cable

*RST value —

SCPI, Command Device-specific, command or query

Types

Example: See CALCulate<Chn>:TRANsform:DTFault:DEFine

CALCulate<Chn>:TRANsform:DTFault:SPAN <numeric_value>

Defines the span of the distance-to-fault diagram.

<Chn> Channel number used to identify the active trace

<numeric_value> Distance span

Range [def. unit] 1 mm to +15 m. The increment (parameters UP or DOWN) is 1 mm. [m or foot
(ft), depending on the Distance Unit selected in the System Configuration
dialog]

*RST value 10m

SCPI, Command Device-specific, command or query
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Types
Example: See CALCulate<Chn>:TRANsform:DTFault:CENTer

CALCulate<Chn>:TRANsform:DTFault:STARt <numeric_value>

Defines the start distance of the distance-to-fault diagram.

<Chn> Channel number used to identify the active trace

<numeric_value> Start distance

Range [def. unit] -5 m to +9.999 m. The increment (parameters UP or DOWN) is 1 mm. [m or
foot (ft), depending on the Distance Unit selected in the System Configuration
dialog]

*RST value Om

SCPI, Command Device-specific, command or query

Types

Example: See CALCulate<Chn>:TRANsform:DTFault:CENTer

Note: If the start frequency entered is greater than the current stop frequency
(CALCul at e<Chn>: TRANsf or m DTFaul t : STOP), the stop frequency is set to the start
frequency plus the minimum frequency span (CALCul at e<Chn>: TRANsf or m DTFaul t : SPAN).

CALCulate<Chn>:TRANsform:DTFault:STATe <Boolean>

Enables or disables the distance-to-fault measurement. In contrast to manual control, the number of points
is not automatically re-adjusted (CALCul at e<Chn>: TRANsf or m DTFaul t : PO Nt s).

<Chn> Channel number used to identify the active trace

<Boolean> ON - Distance-to-fault measurement active
OFF - Distance-to-fault measurement active

*RST value OFF []

SCPI, Command Device-specific, command or query

Types

Example: *RST; :CALC:TRAN:DTF:STAT ON; :SWE:POIN?

Enable distance-to-fault measurement with default settings. The number of
sweep points is equal to the default value 201.

CALC:TRAN:DTF:POIN; :SWE:POIN?

Adjust the number of sweep points to the default channel settings. For an R&S
ZVL network analyzer, the result is 519.

CALC:TRAN:DTF:STAR -1; STOP 5

Select a distance range between -1 m and +5 m.
CALC:TRAN:DTF:SEL 'RG214'

Select a RF214 cable type for the distance-to-fault measurement.
FREQ:SPAN 2GHz; :CALC:TRAN:DTF:POIN; :SWE:POIN?

Reduce the frequency span, re-calculate the number of points. The query
returns 201.
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CORR:COLL:METH:DEF 'DTF Cal', FOPort, 2
CORR:COLL:ACQ:SEL OPEN, 2
CORR:COLL:ACQ:SEL SHOR, 2
CORR:COLL:ACQ:SEL MATC, 2
CORR:COLL:SAVE:SEL

Perform a full one-port calibration for the distance-to-fault measurement.

Command Reference
|

Instrument-Control Commands

CALCulate<Chn>:TRANsform:DTFault:STOP <numeric_value>

Defines the stop distance of the distance-to-fault diagram.

<Chn>

<numeric_value>
Range [def. unit]

*RST value

SCPI, Command

Types
Example:

Channel number used to identify the active trace

Stop distance
—4.999 m to +10 m. The increment (parameters UP or DOWN) is 1 mm. [m or

foot (ft), depending on the Distance Unit selected in the System Configuration

dialog]
+10 m

Device-specific, command or query

See CALCulate<Chn>:TRANsform:DTFault: CENTer

Note: If the stop frequency entered is smaller than the current start frequency

(CALCul at e<Chn>: TRANsf or m DTFaul t : STARt), the start frequency is set to the stop

frequency minus the minimum distance span of 1 mm
(CALCul at e<Chn>: TRANsf or m DTFaul t : SPAN).

CALCulate<Ch>:TRANsform:VNETworks...

This subsystem defines the circuit models for single ended and balanced port (de-)embedding and
activates the (de-)embedding function.

The circuit models are referenced by means of predefined character data parameters.

Circuit models for embedding/deembedding:

Parameter H Circuit model H Capacitances H Resistances H Inductances
FIMPort File import, no circuit model - - -
CSL Serial C, shunt L C1 R1, R2 L1
LSC Serial L, shunt C C1 R1, R2 L1
CsC Serial C, shunt C C1,C2 R1, R2 -
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LSL Serial L, shunt L — R1, R2 L1, L2
SLC Shunt L, serial C C1 R1, R2 L1
SCL Shunt C, serial L C1 R1, R2 L1
SCC Shunt C, serial C C1,C2 R1, R2 -
SLL Shunt L, serial L - R1, R2 L1, L2

CALCulate<Ch>:TRANsform:VNETworks:SENDed:DEEMbedding<Ph_pt>:PARame
ters:C<no>CSL | LSC | CSC | SLC | SCL | SCC,<numeric_value>

Specifies the capacitance values C1, C2 in the different circuit models for deembedding.

<Ch>
<Ph_pt>

<no>

Range [def. unit]

Parameters
*RST value

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types

Example:

Channel number
Physical port number

Number of capacitance in circuit model. If unspecified the numeric suffix is set
to 1.

1 to 2 [-] The number of capacitances depends on the selected circuit model.

Possible circuit models (character data); see circuit models.
— (see command type description below)

Capacitance C<no> for the specified circuit model.
—1mF to 1 mF [F]. The increment is 1 fF (107'° F).
1 pF (107" F)

Device-specific, command or query. In the query form, the <numeric_value>
parameter must be omitted. The command returns the capacitance value for
the specified circuit model.

*RST; CALC: TRAN: VNET: SEND: DEEM PAR: C2? CSC

Query the default capacitance C2 for the Serial C, shunt C circuit model. The
response is 1E-012 (1 pF).

CALC:TRAN:VNET:SEND:DEEM:PAR:C2 CSC, 2.2E-12

Increase the capacitance to 2.2 pF.

CALCulate<Ch>:TRANsform:VNETworks:SENDed:DEEMbedding<Ph_pt>:PARame
ters:L<no>CSL | LSC |LSL | SLC | SCL | SLL,<numeric_value>

Specifies the inductance values L1, L2, L3 in the different circuit models for deembedding.

<Ch>
<Ph_pt>

<no>

Channel number.
Physical port number

Number of inductance in circuit model. If unspecified the numeric suffix is set
to 1.
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Operating Manual 1303.6580.32-05 419


https://www.manualsplus.com/

R&S ZVL

Command Reference

Range [def. unit]

Parameters
*RST value

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types

Example:

Instrument-Control Commands

1 to 3 [-] The number of inductances depends on the selected circuit model.

Possible circuit models (character data); see circuit models.
— (see command type description below)

Inductance L<no> for the specified circuit model.
—1H to 1 H [H]. The increment is 1 pH (107" H).
1nH (10 H)

Device-specific, command or query. In the query form, the <numeric_value>
parameter must be omitted. The command returns the inductance value for the
specified circuit model.

*RST, CALC: TRAN: VNET: SEND: DEEM PAR: L1? SLL

Query the default inductance L1 for the Shunt L, serial L circuit model. The
response is 1E-009 (1 nH).

CALC:TRAN:VNET:SEND:DEEM:PAR:L1 SLL, 2.2E-9

Increase the inductance to 2.2 nH.

CALCulate<Ch>:TRANsform:VNETworks:SENDed:DEEMbedding<Ph_pt>:PARame
ters:R<no>CSL | LSC | CSC | LSL | SLC | SCL | SCC | SLL,<numeric_value>

Specifies the resistance values R1, R2, R3 in the different circuit models for deembedding.

<Ch>
<Ph_pt>

<no>

Range [def. unit]

Parameters
*RST value

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types

Example:

Channel number.
Physical port number

Number of resistance in circuit model. If unspecified the numeric suffix is set to
1.

1 to 3 [-] The number of resistances depends on the selected circuit model.

Possible circuit models (character data); see circuit models.
— (see command type description below)

Resistance R<no> for the specified circuit model.
—-10 MQ to 10 MQ [Q]. The increment is 1 mQ (10~ Q).

0 Q for all resistances connected in series with an inductance
10 MQ for all resistances connected in parallel with a capacitance

Device-specific, command or query. In the query form, the <numeric_value>
parameter must be omitted. The command returns the resistance value for the
specified circuit model.

*RST, CALC: TRAN: VNET: SEND: DEEM PAR: R1? CSL; R2? CSL

Query the default resistances for the Serial C, shunt L circuit model. The
response is 10000000; 0.

CALC:TRAN:VNET:SEND:DEEM:PAR:R2 CSL, 2.2E+3

Increase the resistance R2 to 2.2 kQ.

CALCulate<Ch>:TRANsform:VNETworks:SENDed:DEEMbedding<Ph_pt>[:STATe]
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<Boolean>

Instrument-Control Commands

Enables or disables the deembedding function. It is allowed to change the circuit model and its
parameters while deembedding is enabled.

<Ch>
<Ph_pt>

<Boolean>

*RST value

SCPI, Command
Types
Example:

Channel number.
Physical port number

ON — Deembedding active
OFF — Deembedding inactive
OFF []

Device-specific, command or query

CALC: TRAN: VNET: SEND: DEEM TND CSL

Select the Serial C, shunt L circuit model for deembedding.
CALC: TRAN: VNET: SEND: DEEM PAR R2 CSL, 2. 2E+3; CALC: TRAN: VNET: SEND: DEEM ON

Increase the resistance R2 for the Serial C, shunt L circuit model to 2.2 kQ and
enable deembedding.

CALCulate<Ch>:TRANsform:VNETworks:SENDed:DEEMbedding<Ph_pt>:TNDefini
tion FIMPort | CSL | LSC | CSC | LSL | SLC | SCL | SCC| SLL

Selects the circuit model for deembedding.

<Ch>
<Ph_pt>

Parameters
*RST value

SCPI, Command Types

Example:

Channel number.
Physical port number

Possible circuit models (character data); see circuit models.
CSL

Device-specific, command or query.

See CALCul at e<Ch>: TRANsf or m VNETwor ks: SENDed: DEEMbeddi ng[ : STATe]

CALCulate<Ch>:TRANsform:VNETworks:SENDed:EMBedding<Ph_pt>:PARameter
S:C<no>CSL | LSC | CSC | SLC | SCL | SCC,<numeric_value>

Specifies the capacitance values C1, C2 in the different circuit models.

<Ch>
<Ph_pt>

<no>

Range [def. unit]

Parameters
*RST value

Channel number.
Physical port number

Number of capacitance in circuit model. If unspecified the numeric suffix is set
to 1.

1 to 2 [-] The number of capacitances depends on the selected circuit model.

Possible circuit models (character data); see circuit models.
— (see command type description below)
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<numeric_value> Capacitance C<no> for the specified circuit model.

Range [def. unit] —1mF to 1 mF [F]. The increment is 1 fF (107"° F).

*RST value 1 pF (107 F)

SCPI, Command Device-specific, command or query. In the query form, the <numeric_value>
Types parameter must be omitted. The command returns the capacitance value for

the specified circuit model.

Example: *RST; CALC: TRAN: VNET: SEND: EMB: PAR: C2? CSC

Query the default capacitance C2 for the Serial C, shunt C circuit model. The
response is 1E-012 (1 pF).

CALC:TRAN:VNET:SEND:EMB:PAR:C2 CSC, 2.2E-12

Increase the capacitance to 2.2 pF.

CALCulate<Ch>:TRANsform:VNETworks:SENDed:EMBedding<Ph_pt>:PARameter
S:L<no>CSL | LSC | LSL | SLC | SCL | SLL,<numeric_value>

Specifies the inductance values L1, L2, L3 in the different circuit models.

<Ch> Channel number.

<Ph_pt> Physical port number

<no> Number of inductance in circuit model. If unspecified the numeric suffix is set
to 1.

Range [def. unit] 1 to 3 [-] The number of inductances depends on the selected circuit model.

Parameters Possible circuit models (character data); see circuit models.

*RST value — (see command type description below)

<numeric_value> Inductance L<no> for the specified circuit model.

Range [def. unit] —1H to 1 H [H]. The increment is 1 pH (107"* H).

*RST value 1 nH (10° H)

SCPI, Command Device-specific, command or query. In the query form, the <numeric_value>

Types parameter must be omitted. The command returns the inductance value for the

specified circuit model.

Example: *RST; CALC: TRAN: VNET: SEND: EMB: PAR: L1? SLL

Query the default inductance L1 for the Shunt L, serial L circuit model. The
response is 1E-009 (1 nH).

CALC:TRAN:VNET:SEND:EMB:PAR:L1 SLL, 2.2E-9

Increase the inductance to 2.2 nH.

CALCulate<Ch>:TRANsform:VNETworks:SENDed:EMBedding<Ph_pt>:PARameter
S:R<no>CSL |LSC | CSC |LSL | SLC | SCL | SCC | SLL,<numeric_value>

Specifies the resistance values R1, R2, R3 in the different circuit models.

<Ch> Channel number.
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<Ph_pt>

<no>

Range [def. unit]

Parameters
*RST value

<numeric_value>
Range [def. unit]
*RST value

SCPI, Command
Types

Example:

Instrument-Control Commands

Physical port number

Number of resistance in circuit model. If unspecified the numeric suffix is set to
1.

1 to 3 [-] The number of resistances depends on the selected circuit model.

Possible circuit models (character data); see circuit models.
— (see command type description below)

Resistance R<no> for the specified circuit model. ’
—10 MQ to 10 MQ [Q]. The increment is 1 mQ (107 Q).

0 Q for all resistances connected in series with an inductance
10 MQ for all resistances connected in parallel with a capacitance

Device-specific, command or query. In the query form, the <numeric_value>
parameter must be omitted. The command returns the resistance value for the
specified circuit model.

*RST; CALC: TRAN: VNET: SEND: EMB: PAR: R1? CSL; R2? CSL

Query the default resistances for the Serial C, shunt L circuit model. The
response is 10000000; 0.

CALC:TRAN:VNET:SEND:EMB:PAR:R2 CSL, 2.2E+3
Increase the resistance R2 to 2.2 kQ.

CALCulate<Ch>:TRANsform:VNETworks:SENDed:EMBedding<Ph_pt>[:STATe]

<Boolean>

Enables or disables the embedding function. It is allowed to change the circuit model and its parameters
while embedding is enabled.

<Ch>
<Ph_pt>

<Boolean>

*RST value

SCPI, Command
Types
Example:

Channel number.
Physical port number

ON — Embedding active
OFF — Embedding inactive

OFF [-]

Device-specific, command or query

CALC: TRAN: VNET: SEND: EMB: TND CSL

Select the Serial C, shunt L circuit model for embedding.
CALC: TRAN: VNET: SEND: EMB: PAR. R2 CSL, 2. 2E+3; CALC: TRAN: VNET: SEND: EVB ON

Increase the resistance R2 for the Serial C, shunt L circuit model to 2.2 kQ
and enable embedding.

CALCulate<Ch>:TRANsform:VNETworks:SENDed:EMBedding<Ph_pt>:TNDefinitio
n FIMPort | CSL | LSC | CSC | LSL | SLC | SCL | SCC | SLL

Selects the circuit model for sembedding.
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'<Ch_name>'
*RST value
SCPI, Command Types

Example:

Instrument-Control Commands
Channel name, e.g. 'Channel 4.
'Cht'
Device-specific, command or query.

See CONFi gur e: CHANnel <Ch>: CATal og?

CONFigure:CHANnel<Ch>:NAME:ID? '<Ch_name>'

Queries the channel num

ber (numeric suffix) of a channel with kown channel name. A channel name must

be assigned before (CONFi gur e: CHANnel <Ch>NAME ' <Ch_nane>').
CONFi gur e: CHANnel <Ch>: CATal og? returns a list of all defined channels with their names.

<Ch>

'<Ch_name>'
*RST value

SCPI, Command
Types
Example:

Channel number. This suffix is not relevant and may be omitted (the command
returns the right channel number).

Channel name, e.g. 'Channel 4.

Device-specific, command or query.

See CONFi gur e: CHANnel <Ch>: CATal og?

CONFigure:CHANnNel<Ch>[:STATe] <Boolean>

Creates or deletes chann

el no. <Ch> and selects it as the active channel.

CONFi gur e: CHANnel <Ch>: NAME defines the channel name.

© A channel created wi
trace assigned so

th CONFi gur e: CHANnel <Ch>[ : STATe] ON can be configured but has no
that no measurement can be initiated. Use

CALCul at e<Ch>: PARanet er : SDEFi ne "<Trace_name>, " <Par amet er >" to create a new
channel and a new trace.

In remote control i

t is possible to remove all channels. This is in contrast to manual control where

at least one channel with one diagram area and one trace must be available.

<Ch>

<Boolean>

*RST value

SCPI, Command
Types

Example:

<Ch>

<Boolean>

Number of the channel to be created or deleted.

ON - Create channel no. <Ch>. If the channel no. <Ch> exists already, it is not
modified but selected as the active channel
OFF - Delete channel no. <Ch>.

ON for channel no. 1 (created on *RST), OFF for all other channels.

Device-specific, command or query.
See CONFigure:CHANnel<Ch>:CATalog?

Number of the channel to be created or deleted.

ON - Create channel no. <Ch>. If the channel no. <Ch> exists already, it is not
modified but selected as the active channel
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parameters SOLid | DASHed | DOTTed | DDOTted | DDDotted.

<trace_width> Optional trace width, only for traces (<Element> > 12).

Range [def. unit] 1t0 20 []

*RST values *RST does not affect the color settings; see also description of the Preset
command.

SCPI, Command Confirmed (with device-specific numeric suffix and parameters), command or

Types query. The query returns three values between 0 and one, separated by

commas, corresponding to the red, green, and blue color content.

Example: *RST; DISP:CMAP:MARK ON; CALC:MARK ON

Create diagram area no. 1 (with default trace showing the S-parameter S,4) and
a marker Mkr 1.

CALC:PAR:SDEF 'TRC2', 'S11"; DISP:WIND:TRAC2:FEED 'TRC2'

Create a new trace named TRC2 and display the trace in diagram area no. 1.
Note that the new trace automatically becomes the active trace.

CALC:MARK2 ON

Assign a marker Mkr 2 to the trace. Both markers are displayed with the same
color.

DISP:CMAP13:RGB 1,0,0; DISP:CMAP14:RGB 0,1,0

Color the first trace red, the second trace green.
DISP:CMAP6:RGB?

Query the marker color. The marker color depends on the settings made in
previous sessions; it is not reset. A possible response is 0,0,0 for black markers.

DISP:CMAP:MARK OFF

Change the marker colors: Mkr 1 turns red, Mkr 2 turns green.

The numeric suffixes <Element> denote the following display elements:

<Element> H Display Element

1 Background

2 Text

3 Selected Text

4 Grid

5 Reference Line

6 Same Color for all Markers

7 Horizontal Line / Vertical Range Lines
8 Diagram Title
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9 Limit Fail Trace Color
10 Limit Line Type Off

11 Limit Line Type Upper
12 Limit Line Type Lower
13 Trace 1

14 Trace 2

15 Trace 3

16 Trace 4

17 Trace 5

18 Trace 6

19 Trace 7

20 Trace 8

21 Trace 9

22 Trace 10

23 Trace 11

24 Trace 12

25 Trace 13

26 Trace 14

27 Trace 15

28 Trace 16

Instrument-Control Commands

DISPlay:CMAP<Element>:TRACe:COLor[:STATe] <Boolean>

Defines the trace color schemes in different diagram areas.
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<Element>

<Boolean>

*RST value

SCPI, Command
Types
Example:

Instrument-Control Commands

Numeric suffix, not used in this command. Implemented for compatibility with
DISPlay:CMAP<Element>:RGB.

OFF — Independent color scheme in new diagram area. Moved traces change
their color.

ON — Color scheme in new diagram area continues the previous color scheme.
Moved traces keep their color.

*RST does not affect the color settings; see also description of the Preset
command.

Device-specific, command or query

*RST; DISP:CMAP13:RGB 1,0,0

Create diagram area no. 1 (with default trace showing the S-parameter S,,) and
color the trace red.

DISP:CMAP:TRAC:COL OFF; DISP:WIND2:STAT ON

Select independent color schemes for new diagram areas. Create a new
diagram area no. 2.

CALC:PAR:SDEF 'TRC2', 'S11'; DISP:WIND2: TRAC2:FEED 'TRC2'

Create a new trace named TRC2 and display the trace in a new diagram area
no. 2. The new trace is red like the first trace.

DISP:CMAP:TRAC:COL ON; DISP:WIND3:STAT ON

Continue the same color scheme in new diagram areas. Create a new diagram
area no. 3.

CALC:PAR:SDEF 'TRC3', 'S22'; DISP:WIND3:TRAC3:FEED 'TRC3'

Create a new trace named TRC3 and display the trace in a new diagram area
no. 3. The new trace is not red.

DISPlay:MENU:KEY:EXECute '<menu_key>"'

Executes the function of a key with a specified name and switches to the local screen.

© You can use this command to execute part of your measurement task manually; see Combining
Manual and Remote Control. Menu keys that initiate events are executed immediately, because no
additional input is necessary. However, DI SPI ay: MENU: KEY: EXECut e can be used as well for manual
entries in numeric entry bars, dialogs or wizards.

'<menu_key>'

*RST value

SCPI,
Command
Types
Example:

Name of the key as shown in the analyzer's softkey bar (case-sensitive string
variable, may contain blanks but no dots). If the name is not unique, the complete
menu path can be specified, e.g. "Trace:Format:Phase'. Menus, submenus and
menu function must be separated by colons.

Device-specific, no query

*RST; DISP:MENU:KEY:EXEC 'S11'; EXEC 'Trace:Format:Phase'
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Assign the S-parameter S, to the default trace, open the local analyzer screen,
then display the phase of the measured quantity. The commands are executed
immediately without any manual entry.

DISP:MENU:KEY:EXEC 'Start'

Open the numeric input bar for the start frequency of the sweep. The frequency
can be entered manually.

DISP:MENU:KEY:EXEC 'About Nwa'

Display information about your network analyzer and the firmware version. The
info box is closed when you click the analyzer screen or if you send another
command.

DISPlay:MENU:KEY:SELect '<menu_key>"'

Activates the menu or submenu of the specified key.

'<menu_key>' Name of the key as shown in the analyzer's softkey bar (case-sensitive
string variable).

*RST value -

SCPI, Command Device-specific, no query

Types

Example: *RST; DISP:MENU:KEY:SEL 'S11'

Open the Trace — Meas menu in order to select a measured quantity.

DISPlay:PSAVe:HOLDoff <holdoff time>

Sets the holdoff time for the powersave mode of the display.

<holdoff time> Holdoff time for the powersave mode.

Range [def. unit] 1 to 60 minutes, the resolution is 1 minute. The entry is dimensionless.
*RST value 15

SCPI, Command Types Device-specific, command or query

Example: *RST; DISP:PSAV:HOLD 30

Sets the holdoff time to 30 minutes.

DISPlay:PSAVe[:STATe] <Boolean>

This command switches on or off the powersave mode of the display. With the powersave mode activated
the display including backlight is completely switched off after the elapse of the response time (see
DISPlay:PSAVe:HOLDoff command).
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© This mode is recommended for preserving the display especially if the instrument is exclusively
operated via remote control.

<Boolean> ON | OFF - Switching the power-save mode on or off.
*RST value OFF

SCPI, Command Types Device-specific, command or query

Example: *RST; DISP:PSAVe ON

Switches on the powersave mode.

DISPlay[:WINDow<Wnd>]:MAXimize <Boolean>

Maximizes all diagram areas in the active setup or restores the previous display configuration.

<Wnd>

<Boolean>

*RST value

SCPI,
Command
Types
Example:

Number of the diagram area to become the active diagram area.
Dl SPI ay: W NDow<Whd>: MAXi i ze acts on all diagrams of the current setup,
however, the diagram no. <Wnd> is displayed on top of the others.

ON | OFF - Maximize all diagram areas or restore the previous display
configuration.

OFF

Device-specific, command or query (returns whether or not the diagrams are
maximized).

*RST; DISP:WIND2:STAT ON
Create diagram areas no. 1 (with default trace) and 2 (with no trace).
DISP:WIND2:MAXimize ON

Maximize the diagram areas, placing area no. 2 on top.

DISPlay[:WINDow<Wnd>]:STATe <Boolean>

Creates or deletes a diagram area, identified by its area number <Wnd>.

<Wnd>
<Boolean>
*RST value

SCPI, Command
Types

Example:

Number of the diagram area to be created or deleted.
ON | OFF - Creates or deletes diagram area no. <Wnd>.

Device-specific, command or query (returns whether or not a particular
diagram area exists).

CALCA: PAR: SDEF ' Ch4Tr1', 'Si11'

Create channel 4 and a trace named Ch4Trl to measure the input reflection

coefficient S11.
DISP:WIND2:STAT ON

Operating Manual 1303.6580.32-05

432


https://www.manualsplus.com/

R&S ZVL

Command Reference

Instrument-Control Commands

Create diagram area no. 2.
DISP:WIND2:TRAC9:FEED 'CH4TR1'

Display the generated trace in diagram area no. 2, assigning the trace
number 9 to it.

DISPlay[:WINDow<Wnd>]:TITLe:DATA '<string>"'

Defines a title for diagram area <Wnd>.

<Wnd>

' <string>"'

*RST value

SCPI, Command
Types
Example:

Number of the diagram area.

String variable for the title. The length of the title is practically unlimited but
should be kept short enough to be displayed in the diagrams.

Device-specific, command or query

*RST; : DI SP: WND: Tl TL: DATA ' S21 Test Di agrami

Define a title for the default diagram area. The title is displayed below the top of
the diagram area.

DISP:WIND:TITL OFF; TITL:DATA?

Hide the title. The title is no longer displayed but still defined so it can be
displayed again.

DISPlay[:WINDow<Wnd>]:TITLe[:STATe] <Boolean>

Displays or hides the title for area number <Wnd>, defined by means of
DI SPl ay: W NDow<Whd>: Tl TLe: DATA.

<Wnd> Number of the diagram area.
<Boolean> ON | OFF - Displays or hides the title.
*RST value ON

SCPI, Command Types Device-specific, command or query
Example: See DI SPl ay: W NDow<Wad>: Tl TLe: DATA.

DISPlay[:WINDow<Wnd>]: TRACe<WndTr>:DELete

Releases the assignment between a trace and a diagram area, as defined by means of
Dl SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED <Tr ace_Nane> and expressed by the <WndTr>
suffix. The trace itself is not deleted; this must be done via CALCul at e<Ch>: PARanet er : DELet e

<Trace_Nane>.
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<Wnd> Number of an existing diagram area (defined by means of
DI SPl ay: W NDow<Whd>: STATe ON).
<WndTr> Trace number used to distinguish the traces of the same diagram area <Wnd>.
*RST value -
SCPI, Command Device-specific, no query.
Types
Example: CALCA: PAR SDEF ' Ch4Tr1', 'S11'

Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11.

DISP:WIND2:STAT ON

Create diagram area no. 2.

DISP:WIND2:TRAC9:FEED 'CH4TR1'

Display the generated trace in diagram area no. 2, assigning the trace number 9
to it.

DISP:WIND2:TRAC9:DELete

Release the assignment between trace no. 9 and window no. 2. The trace can
still be referenced with its trace name Ch4Trl.

DISPlay[:WINDow<Wnd>]: TRACe<WndTr>:EFEed '<trace_name>'

Assigns an existing trace (CALCul at e<Ch>: PARanet er : SDEFi ne <Tr ace_Nane>) to a diagram area
<Wnd>, and displays the trace. Use DI SPI ay[ : W NDow<Whd>] : TRACe<WhdTr >: FEED to assign the
trace to a diagram area using a numeric suffix (e.g. in order to use the

Dl SPI ay[ : W NDow<Whd>] : TRACe<WhdTr >: Y: OFFSet command).

© You can open the trace manager (DI SPI ay: MENU: KEY: EXECut e ' Trace Manager') to obtain an
overview of all channels and traces, including the traces that are not displayed.
<Wnd> Number of an existing diagram area (defined by means of
DI SPl ay: W NDow<Whd>: STATe ON).

<WndTr> Trace number. This suffix is ignored; the trace is referenced by its name.
'<trace_name>' String parameter for the trace name, e.g. 'Trc4".

*RST value -

SCPI, Command Device-specific, no query.

Types

Example: CALCA: PAR: SDEF ' Ch4Tr1', ' S1il'

Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11.

DISP:WIND2:STAT ON

Create diagram area no. 2.
DISP:WIND2:TRAC:EFE 'CH4TR1'

Display the generated trace in diagram area no. 2. No trace number is
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assigned.

DISPlay[:WINDow<Wnd>]: TRACe<WndTr>:FEED '<trace_name>"'

Assigns an existing trace (CALCul at e<Ch>: PARanet er : SDEFi ne <Tr ace_Nane>) to a diagram area,
using the <WndTr> suffix, and displays the trace. Use DI SPI ay[ : W NDow<Whd>] : TRACe: EFEed to
assign the trace to a diagram area without using a numeric suffix.

© A trace can be assigned to a diagram only once. If a attempt is made to assign the same trace a
second time (e.g. by typing DI SP: W ND2: TRAC8: FEED ' CHATR1' after executing the program
example below) an error message —114,"Header suffix out of range is generated.

You can open the trace manager (Dl SPI ay: MENU: KEY: EXECut e ' Trace Manager') to obtain
an overview of all channels and traces, including the traces that are not displayed.
<Wnd> Number of an existing diagram area (defined by means of
DI SPl ay: W NDow<Whd>: STATe ON).

<WndTr> Trace number used to distinguish the traces of the same diagram area
<Wnd>.

'<trace_name>' String parameter for the trace name, e.g. 'Trc4".

*RST value -

SCPI, Command Device-specific, no query.

Types

Example: CALCA: PAR SDEF ' Ch4Tr1', 'S11'

Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11.

DISP:WIND2:STAT ON
Create diagram area no. 2.
DISP:WIND2:TRAC9:FEED 'CH4TR1'

Display the generated trace in diagram area no. 2, assigning the trace
number 9 to it.

DISPlay[:WINDow<Wnd>]: TRACe<WndTr>:SHOW DALL | MALL | '<trace_name>',
<Boolean>

Displays or hides an existing trace, identified by its trace name (CALCul at e<Ch>: PARanet er : SDEFi ne
<Tr ace_Nane>), or a group of traces.

© You can open the trace manager (DI SPI ay: MENU: KEY: EXECut e ' Trace Manager' ) to obtain an
overview of all channels and traces, including the traces that are not displayed.
<Wnd> Number of a diagram area. This suffix is ignored; the command affects traces
in all diagram areas.

<WndTr> Trace number. This suffix is ignored; the trace is referenced by its name.

|FE
Operating Manual 1303.6580.32-05 435


https://www.manualsplus.com/

R&S ZVL Command Reference

|
Instrument-Control Commands

DALL All data traces

MALL All memory traces

'<trace_name>' Single trace identified by its trace name (string parameter), e.g. 'Trc4'.
*RST value -

<Boolean> ON | OFF — display or hide trace(s)

*RST value 1 (for the default trace 'Trc1")

SCPI, Command Device-specific, command or query. The query must be sent with the first
Types parameter; see example below.

Example: *RST; : Dl SP: TRAC: SHOW? ' Trcl'

Reset the analyzer, creating the default trace 'Trc1'. The trace is displayed;
the query returns 1.

CALC4:PAR:SDEF 'Ch4Tr1', 'S11'

Create channel 4 and a trace named Ch4Tr1 to measure the input reflection
coefficient Sy;.

DISP:WIND2:STAT ON; :DISP:WIND2:TRAC:FEED 'CH4TR1'

Create diagram area no. 2 and display the generated trace in the diagram
area.

DISP:TRAC:SHOW DALL, OFF

Hide both traces in both diagrams.
DISP:TRAC:SHOW? DALL

Query whether all data traces are displayed. The response 0 means that at
least one trace is hidden.

DISPlay[:WINDow<Wnd>]: TRACe<WndTr>:X:OFFSet <offset>

Shifts the trace <WndTr> in horizontal direction, leaving the positions of all markers unchanged.

<Wnd> Number of an existing diagram area (defined by means of
Dl SPI ay: W NDow<Whd>: STATe ON).
<WndTr> Existing trace number, assigned by means of
Dl SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED.
<offset> Stimulus offset value.
Range [def. —1000 GHz to +1000 GHz [Hz, for frequency sweeps]. The range and unit depends
unit] on the sweep type ([ SENSe<Ch>: ] SWEep: TYPE).
*RST value 0.
SCPI, Device-specific, with query.
Command
Types
Example: *RST; : DI SP: W ND: TRAC: X: OFFS 1MHZ; : DI SP: W ND: TRAC: Y: OFFS 10

Create the default trace and shift it horizontally by 1 MHz, vertically by 10 dB.
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DISPlay[:WINDow<Wnd>]: TRACe<WndTr>:Y:OFFSet <Magnitude>[,<Phase>,
<Real>, <Imaginary>]

Modifies all points of the trace <WndTr> by means of an added and/or a multiplied complex constant. The
response values M of the trace are transformed according to:

M, = M, 100emie20E L JPuse 180 Real » +j < Tmag >

<Wnd>

<WndTr>

<Magnitude>
Range [def. unit]
*RST value

<Phase>
Range [def. unit]
*RST value

<Real>,
<Imaginary>

Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Number of an existing diagram area (defined by means of
Dl SPI ay: W NDow<Whd>: STATe ON).

Existing trace number, assigned by means of
Dl SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED.

Multiplied magnitude factor
—300 dB to + 300 dB [dB]
0dB

Multiplied phase factor, optional for setting command but returned by query
-3.4*10%° deg to +3.4*10% deg [deg]
0 deg

Real and imaginary part of added complex constant, optional for setting
command but returned by query

-3.4*10°° to +3.4*10%° []
0.

Device-specific, with query.

*RST; : DI SP: WND: TRAC: X: OFFS 1MHZ; : DI SP: W ND: TRAC: Y: OFFS 10

Create the default trace and shift it horizontally by 1 MHz, vertically by 10 dB.
DISP:WIND:TRAC:Y:OFFS?

Query all response offset values. The response is 10,0,0,0.

DISPlay[:WINDow<Wnd>]: TRACe<WndTr>:Y[:SCALe]:AUTO ONCE],

'<trace_name>']

Displays the entire trace in the diagram area, leaving an appropriate display margin. The trace can be
referenced either by its number <WndTr> or by its name <trace_name>.

<Wnd>

<WndTr>

ONCE

'<trace_name>'

Operating Manual 1303.6580.32-05

Number of an existing diagram area (defined by means of
DI SPI ay: W NDow<Whd>: STATe ON). This suffix is ignored if the optional
<trace_name> parameter is used.

Existing trace number, assigned by means of
DI SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED. This suffix is ignored if the
optional <trace_name> parameter is used.

Activate the autoscale function.

Optional string parameter for the trace name, e.g. "Trc4'. If this optional
parameter is present, both numeric suffixes are ignored (trace names must be
unique across different channels and windows).
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*RST value -

SCPI, Command Confirmed, no query.

Types

Example: *RST; DISP:WIND:TRAC:Y:PDIV?; RLEV?

Query the value between two grid graticules and the reference value for the
default trace. The response is 10;0.

DISP:WIND:TRAC:Y:AUTO ONCE; PDIV?; RLEV?
or: DISP:WIND:TRAC:Y:AUTO ONCE, 'Trc1'; PDIV?; RLEV?

Autoscale the default trace and query the scaling parameters again. In general
both values have changed.

DISPlay[:WINDow<Wnd>]: TRACe<WndTr>:Y[:SCALe]:BOTTom <lower_value>|,
'<trace_name>']

Sets the lower (minimum) edge of the diagram area <Wnd>.

<Wnd> Number of an existing diagram area (defined by means of
DI SPI ay: W NDow<Whd>: STATe ON). This suffix is ignored if the optional
<trace_name> parameter is used.

<WndTr> Existing trace number, assigned by means of
DI SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED. This suffix is ignored if the
optional <trace_name> parameter is used.

<lower_value> Value and unit for the lower diagram edge.

Range [def. unit] Range and unit depend on the measured quantity, see Units for DISPlay...
Commands.

*RST value Depending on the measured quantity. The default lower edge for a dB Mag
diagram is —80 dB.

'<trace_name>' Optional string parameter for the trace name, e.g. 'Trc4'. both numeric suffixes
are ignored (trace names must be unique across different channels and
windows).

*RST value -

SCPI, Command Confirmed, with query.

Types

Example: CALCA: PAR SDEF ' Ch4Tr1', 'S11'

Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11.

DISP:WIND2:STAT ON
Create diagram area no. 2.
DISP:WIND2:TRAC9:FEED 'CH4TR1'

Display the generated trace in diagram area no. 2, assigning the trace number 9
to it.

DISP:WIND2:TRAC9:Y:BOTT -40; TOP 10
or: DISP:WIND2:TRAC:Y:BOTT -40, 'CH4TR1'; TOP 10, 'CH4TR1"'
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Scale the diagram between -40 dB and +10 dB.

DISPlay[:WINDow<Wnd>]: TRACe<WndTr>:Y[:SCALe]:PDIVision <divisions>[,
'<trace_name>']

Sets the value between two grid graticules (value per division) for the diagram area <Wnd>. When a new
PDIVision value is entered, the current RLEVel is kept the same, while the top and bottom scaling is
adjusted for the new PDIVision value.

<Wnd> Number of an existing diagram area (defined by means of
DI SPl ay: W NDow<Whd>: STATe ON). This suffix is ignored if the optional
<trace_name> parameter is used.

<WndTr> Existing trace number, assigned by means of
DI SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED. This suffix is ignored if the
optional <trace_name> parameter is used.

<divisions> Value and unit for the vertical diagram divisions.

Range [def. unit] Range and unit depend on the measured quantity, see Units for DISPlay...
Commands.

*RST value Depending on the measured quantity. The default reference level for an S-

parameter displayed in a dB Mag diagram is 10 dB.

'<trace_name>' Optional string parameter for the trace name, e.g. "Trc4'. If this optional
parameter is present, both numeric suffixes are ignored (trace names must be
unique across different channels and windows).

*RST value -

SCPI, Command Confirmed, with query.

Types

Example: CALCA: PAR SDEF ' Ch4Tr1', *'S11'

Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11.

DISP:WIND2:STAT ON

Create diagram area no. 2.
DISP:WIND2:TRAC9:FEED 'CH4TR1'

Display the generated trace in diagram area no. 2, assigning the trace number 9
to it.

DISP:WIND2:TRAC9:Y:PDIV 5
or: DISP:WIND2:TRAC:Y:PDIV 5, 'CH4TR1"

Set the value per division to 5 dB.

DISPlay[:WINDow<Wnd>]: TRACe<WndTr>:Y[.:SCALe]:RLEVel <level>],
'<trace_name>']

Sets the reference level (or reference value) for a particular displayed trace. Setting a new reference level
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does not affect the value of PDIVision. The trace can be referenced either by its number <WndTr> or by
its name <trace_name>.

<Wnd> Number of an existing diagram area (defined by means of
DI SPl ay: W NDow<Whd>: STATe ON). This suffix is ignored if the optional
<trace_name> parameter is used.

<WndTr> Existing trace number, assigned by means of
DI SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED. This suffix is ignored if the
optional <trace_name> parameter is used.

<level> Value and unit for the reference level (or reference value, if the trace does not
show a level).

Range [def. unit] Range and unit depend on the measured quantity, see Units for DISPlay...
Commands.

*RST value Depending on the measured quantity. The default reference level for an S-

parameter displayed in a dB Mag diagram is 0 dB.

'<trace_name>' Optional string parameter for the trace name, e.g. "Trc4'. If this optional
parameter is present, both numeric suffixes are ignored (trace names must be
unique across different channels and windows).

*RST value -

SCPI, Command Confirmed, with query.

Types

Example: CALCA: PAR: SDEF ' Ch4Tr1', ' S11'

Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11.

DISP:WIND2:STAT ON
Create diagram area no. 2.
DISP:WIND2:TRAC9:FEED 'CH4TR1'

Display the generated trace in diagram area no. 2, assigning the trace number 9
to it.

DISP:WIND2:TRAC9:Y:RLEV -10
or: DISP:WIND2:TRAC:Y:RLEV -10, 'CH4TR1'

Change the reference level to —10 dB.

DISPlay[:WINDow<Wnd>]: TRACe<WndTr>:Y[:SCALe]:RPOSition <reference>|,
'<trace_name>']

Sets the point on the y-axis to be used as the reference position as a percentage of the length of the y-
axis. The reference position is the point on the y-axis which should equal the RLEVel.

<Wnd> Number of an existing diagram area (defined by means of
DI SPl ay: W NDow<Whd>: STATe ON). This suffix is ignored if the optional
<trace_name> parameter is used.

<WndTr> Existing trace number, assigned by means of
DI SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED. This suffix is ignored if the
optional <trace_name> parameter is used.
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<reference> Value of the reference position in percent. The top of the y-axis is defined to
have a reference position of 100%, while the bottom of the y-axis is defined to
have a reference position of 0%.

Range [def. unit] 0 to 100 [PCT].
*RST value 80 PCT.
'<trace_name>' Optional string parameter for the trace name, e.g. "Trc4'. If this optional

parameter is present, both numeric suffixes are ignored (trace names must be
unique across different channels and windows).

*RST value -

SCPI, Command Confirmed, with query.

Types

Example: CALCA: PAR: SDEF ' Ch4Tr1', 'S11'

Create channel 4 and a trace named Ch4Trl to measure the input reflection
coefficient S11.

DISP:WIND2:STAT ON
Create diagram area no. 2.
DISP:WIND2:TRAC9:FEED 'CH4TR1'

Display the generated trace in diagram area no. 2, assigning the trace number 9
to it.

DISP:WIND2:TRAC9:Y:RPOS 50
or: DISP:WIND2:TRAC:Y:RPOS 50, 'CH4TR1'

Set the reference position to the center of the diagram area.

DISPlay[:WINDow<Wnd>]: TRACe<WndTr>:Y[:SCALe]: TOP <upper_value>|,
'<trace_name>']

Sets the upper (maximum) edge of the diagram area <Wnd>.

<Wnd> Number of an existing diagram area (defined by means of
DI SPl ay: W NDow<Whd>: STATe ON). This suffix is ignored if the optional
<trace_name> parameter is used.

<WndTr> Existing trace number, assigned by means of
DI SPI ay: W NDow<Whd>: TRACe<WhdTr >: FEED. This suffix is ignored if the
optional <trace_name> parameter is used.

<upper_value> Value and unit for the upper diagram edge.

Range [def. unit] Range and unit depend on the measured quantity, see Units for DISPlay...
Commands.

*RST value Depending on the measured quantity. The default upper edge for a dB Mag

diagram is +20 dB.

'<trace_name>' Optional string parameter for the trace name, e.g. "Trc4'. If this optional
parameter is present, both numeric suffixes are ignored (trace names must be
unique across different channels and windows).

*RST value -
SCPI, Command Confirmed, with query.
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FORMat[:DATA] ASCii | REAL [,<Iength>]

Selects the format for numeric data transferred to and from the analyzer.

© The format setting is only valid for commands and queries whose description states that the response
is formatted as described by FORMat [ : DATA] . In particular, it affects trace data transferred by
means of the commands in the TRACe: . . . system.

ASCII Numeric data is transferred as ASCII bytes. The numbers are separated by commas
as specified in IEEE 488.2.

REAL Data is transferred in a definite length block as IEEE floating point numbers of the
specified <length>. See block data format.

o If binary data is transferred to the analyzer, the receive terminator should be set
to EOI (SYSTem COWLUNI cat e: GPI B[ : SELF] : RTERm nat or EQ ) to
avoid inadvertent interruption of the data transfer.

<length> The optional <length> parameter is needed for REAL format only. It defines the length
of the floating point numbers in bits. Valid values are 32 and 64.

*RST value ASCII. The default length of REAL data is 32 bits (single precision).

SCPI, Confirmed, command or query

Command

Types

Example: FORM REAL, 32

Select real data format.

SYST:COMM:GPIB:RTER EOI

Set the terminator to EOI.

(During a calibration) ... CORR:CDAT? 'REFLTRACK',1,0

Query a system error correction term. The data is transferred in a definite length block
which can be written to a file; the analyzer displays the message <no_of bytes> bytes
binary data received.

FORMat:DEXPort:SOURce FDATa | SDATa | MDATa

Defines the format for traces retrieved with the ZVR-compatible command
TRACe[ : DATA] [ : RESPonse] [ : ALL] ?

© This command is not relevant for results read with the CALCul at e: DATA. . . commands.

Parameters See list of parameters below.

Range [def. unit] Depending on the measured parameter and format. The unit is the default unit of
the measured parameter; see CALCul at e<Ch>: PARanet er : SDEFi ne.

*RST value SDATa

SCPI, Device-specific, command or query.
Command
Types
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MVEM NAME ' C:\R S\instr\user\Print.bnp'; Hcor
Select a file name and start printing to the file Print. bnp.
HcoP: NEXT

Save the hardcopy output into the file Print_001.bmp.

HcoP: NEXT

Save the hardcopy output into the file Print_002.bmp.

Aborts a running hardcopy output.

Parameters
*RST value

SCPI, Command Types

Example:

None.

Confirmed, no query
HCOP: ABOR

Abort printing.

HCOPy:CMAP<Element>:DEFault<numeric_value>

Resets the colors for a hardcopy to the selected default settings.

<Element>
<numeric_value>

*RST value
SCPI, Command Types

Example:

Numeric suffix, not used in this command.

DEFault1 — SCREEN COLORS, but background white
DEFault2 — OPTIMIZED COLOR SET

DEFault3 — USER DEFINED color set

Confirmed, no query
HCOP: CVAP: DEF2

Selects the optimized color set for the color settings of a hardcopy.

HCOPy:CMAP<Element>:HSL <hue>,<sat>,<lum>

Defines the color table in user defined colors. To each numeric suffix of CMAP is assigned one or several
picture elements which can be modified by varying the corresponding color setting.

<Element>

<hue>
<sat>
<lum>

Number of the display element. The display elements corresponding to the
numbers 1 to 27 are listed below.

saturation
brightness

FE
Operating Manual 1303.6580.32-05 445


https://www.manualsplus.com/

R&S ZVL Command Reference

Instrument-Control Commands

Range [def. unit] 0 to 1 for all parameters.
*RST value -
Note: The values set are not changed by *RST.
SCPI, Command Confirmed, no query
Types
Example: HCOP: CMAP2: HSL 0.3,0.8,1.0

Changes the grid color.

The numeric suffixes <Element> denote the following display elements:

<Element> H Display Element

1 Background

2 Grid

3 Function field + status field + data entry text
4 Function field LED on

5 Function field LED warn

6 Enhancement label text

7 Status field background

8 Trace 1

9 Trace 2

10 Trace 3

11 Marker

12 Lines

13 Measurement status + limit check pass
14 Limit check fail

15 Reserved

16 Reserved

1 —
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17 Table selected field text
18 Table selected field background
19 Reserved

20 Reserved

21 Reserved

22 Reserved

23 Reserved

24 Reserved

25 Reserved

26 Logo

27 Trace 4

HCOPy:CMAP<Element>:PDEFined BLACk | BLUE | BROWnN | GREen | CYAN |
RED | MAGenta | YELLow | WHITe | DGRAY | LGRAY | LBLUe | LGREen | LCYan |
LRED | LMAGenta

Defines the color table in user defined colors using predefined color values. To each numeric suffix of
CMAP is assigned one or several picture elements which can be modified by varying the corresponding
color setting.

<Element> Number of the display element. For details on the CMAP assignment refer to
HCOPy : CMAP<EI enent >: HSL.

Range [def. unit] 1to 27

BLACK ... Predefined colors.

LMAGenta

*RST value -
Note: The values set are not changed by *RST.

SCPI, Command Confirmed, no query

Types

Example: HOOP: CVAP2: PDEF GRE

HCOPy:DESTination<config>'MMEM' | 'SYST:COMM:PRIN' | 'SYST:COMM:CLIP'

Selects the printer output medium (Disk, Printer or Clipboard) associated with configuration 1 or 2.
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© The type of instrument is selected with SYSTem:COMMunicate:PRINter:SELect, which will
automatically select a default output medium. Therefore the HCOPy:DESTination command should
always be sent after setting the device type.

<config>
'MMEM'

'SYST:COMM:PRIN'

'SYST:COMM:CLIP

*RST value

SCPI, Command
Types
Example:

1| 2 - Printer configuration to be used for the hardcopy output. If there is no
suffix, configuration 1 is automatically selected.

Directs the hardcopy to a file. The MVEMor y: NAME command defines the file
name. All formats can be selected for HCOPy:DEVice:LANGuage.

Directs the hardcopy to the printer. The printer is selected with the

SYSTem COMMUNI cat e: PRI Nt er : SELect command.

GDI should be selected for HCOPy:DEVice:LANGuage.

Directs the hardcopy to the clipboard. EWMF should be selected for
HCOPy:DEVice:LANGuage.

Note: *RST does not overwrite the printer destination.

Confirmed, command or query.

SYST:COMM:PRIN:SEL2 'LASER on LPT1"'

Selects the printer and output medium for device 2.
HCOP:DEST2 'SYST:COMM:PRIN'

Selects the printer interface as device 2.

HCOPy:DEVice:COLor <Boolean>

Selects between color and monochrome hardcopy of the screen.

<Boolean>

*RST value
SCPI, Command Types

Example:

ON - Selects the color hardcopy mode.
OFF - Selects the monochrome hardcopy mode.

OFF
Confirmed, command or query
HCOP: DEV: COL ON

Select color hardcopy.

HCOPy:DEVice:LANGuage GDI | WMF | EWMF | BMP

Selects a file format for printer files. Selecting the format is recommended to ensure that the file defined
via MMEMor y: NAME can be read or imported by an external application. See also HCOPy:DESTination

command.

GDI Graphics Device Interface:
Default format for the output to a printer configured under Windows. Must be
selected for the output to the printer interface.
Can be used for the output to a file. The printer driver configured under Windows is
used in this case and a printer—specific file format is thus generated.

WMF, EWMF Windows Metafile and Enhanced Metafile Format:
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Data formats for output files which can be integrated in corresponding programs for
documentation purposes at a later time. WMF can only be used for output to a file
and EWMF also for the output to the clipboard.

BMP, JPG, Windows Bitmap:

PNG Data format for output to files only.
*RST value -

SCPI, Confirmed, command or query.
Command

Types

Example: HCOP: DEV: LANG BMP

Sel ect Wndows bitmap format for printer files.
MVEM NAME ' C:\ Scr eenshot s\ PLOT1. BMP

Define a printer file name and specify an existing directory
(without creating the file).

HCOP:DEST 'MMEM'; HCOP

Select 'Print to file' and create the printer file specified before.

HCOPy:ITEM:ALL

Selects the complete screen to be output. The hardcopy output is always provided with comments, title,
time and date. As an alternative to the whole screen, e.g. only traces
(HCOPy: | TEM W NDow:. TRACe: STATe command) can be output.

*RST value After a reset, the complete information is printed.
SCPI, Command Types Confirmed, no query.

Example: Hoop: | TEM ALL

Select the complete information to be printed.
HCOoP
Start printing.

HCOPy:ITEM:LOGO[:STATe] <Boolean>

Qualifies whether or not the printed output contains the logo. The default R&S logo (file Logo.gif) is stored
in the Resources\Images subdirectory of the NWA program directory and can be replaced by another
logo.

<Boolean> ON | OFF - Logo is included or excluded.
*RST value OFF

SCPI, Command Device-specific, command or query
Types

Example: Hoop: | TEM ALL

FE
Operating Manual 1303.6580.32-05 449


https://www.manualsplus.com/

R&S ZVL Command Reference

Instrument-Control Commands

Select the complete information to be printed.
HCOP: | TEM LOGO ON;, HCOP

Include the logo in the printed output and start
printing.

HCOPy:ITEM:WINDow<numeric_suffix>: TEXT <string>

Defines the comment text for the printout.

<numeric_suffix> The numeric suffixes <1|2> are irrelevant for this command.

<string> Text with a maximum of 100 characters; line feed by means of character
@.

*RST value -

SCPI, Command Device-specific, command or query

Types

Example: HOOP: | TEM W ND: TEXT ' conment '

HCOPy:ITEM:WINDow<numeric_suffix>:TRACe:STATe <Boolean>

Selects the output of the currently displayed trace.

Both the HCOPy: | TEM W NDow: TRACe: STATe command and the HCOPy:ITEM:ALL command enable
the output of the whole screen.

<numeric_suffix> The numeric suffixes <1|2> are irrelevant for this command.

<Boolean> ON | OFF - Selects or deselects the output of the currently displayed
trace.

*RST value OFF

SCPI, Command Device-specific, command or query

Types

Example: HOOP: | TEM W ND: TRACe: STAT ON

HCOPy:PAGE:ORIlentation<device> PORTrait | LANDscape

Defines the orientation of the printed page. Switching between LANDscape and PORTrait rotates the
hardcopy result by 90 degrees. No other settings are changed.

© The command is only available provided that the output medium "printer" (HCOPy:DESTination) has
been selected.

<device> 1|2 - Hardcopy device 1 or 2.

PORTrait Short edge of the paper is the top of the page.
LANDscape Long edge of the paper is the top of the page.
*RST value PORTTrait

SCPI, Command Types Confirmed, command or query
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SCPI, Command Confirmed (with device-specific response), query only.

Types

Example: *RST; MEM DEF ' SETUP_2'
Create a setup naned 'Setup_2' and make it the active
set up.
MEM CAT?

Query all setups. The response is 'Setl, Setup 2'.

MVEM STOR: STAT 1, 'C\R S\Instr\user\Nwa\ Recal | Set s\ Set up_2. nwa' ;
MEM DEL ' Set up_2. nwa'

Store the active setup Setup_2 to a file, renaming it Setup_2.nwa. Close the
setup.

MEMory:DEFine '<setup_name>'

Creates a new setup <setup_name> using default settings for the traces, channels and diagram areas.
The created setup becomes the active setup.

'<setup_name>' String parameter to specify the name of the created setup.
*RST value -

SCPI, Command Types Device-specific, no query.

Example: See MEM CAT?.

MEMory:DELete[:NAME] '<file_name>"

Closes the specified setup.

'<setup_name>' String parameter to specify the name of the setup to be closed.
*RST value -

SCPI, Command Types Confirmed, no query.

Example: See MEM CAT?.

MEMory:SELect '<setup_name>'

Selects a setup as the active setup.

'<setup_name>' String parameter to specify the setup.
*RST value -

SCPI, Command Device-specific, no query.

Types

Example: *RST; MEM DEF ' SETUP_2'
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to the specified directory.

MMEMory:CATalog? '<directory_name>'

Returns the contents of a specified directory.

‘<directory_name>' String parameter to specify the directory.
Response Comma-separated list of all file names in the directory (string parameters).
*RST value -

SCPI, Command Types Confirmed, query only.

Example: MVEM CAT? ' C:\R S\Instr\user’
Response: ‘autolog.txt','autologin.reg','no_autologin.reg'

MMEMory:CDIRectory '<directory_name>'

Changes the default directory for mass memory storage.

‘<directory_name>' String parameter to specify the directory.

*RST value — (A *RST does not change the current directory)

SCPI, Command Confirmed, command or query (without parameter, returns the current
Types directory).

Example: MVEM CDI R ' C:\ Document's and

Set ti ngs\ Net wor kSer vi ce\ Appl i cati on Data'
Change to the specified directory.

MMEMory:CLEar:ALL

Deletes all device settings in the current directory. The current directory can be selected with the
MMEMory:CDIRectory command. The default directory is C:\R_S\instr\user\Nwa.

*RST value -
SCPI, Command Types Device-specific, no query.
Example: MVEM CLE: ALL

Delete all device settings files.

MMEMory:CLEar:STATe 1,<file_name>

Deletes the instrument setting selected by <file_name>. All associated files on the mass memory storage
are cleared.
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<file_name> File name of the settings file. The file extension can be omitted. If the file is not

stored in the C:\R_S\Instr\user directory, the full path has to be specified.

*RST value -

SCPI, Command Device-specific, no query.
Types

Example: MMEM:CLE:STAT 1, TEST.ZVL.DFL'

Delete file TEST.zvl.dfl.

MMEMory:COPY '<file_source>','<file_destination>'

Copies an existing file to a new file or directory.

'<file_source>', String parameters to specify the name of the file to be copied and the
'<file_destination>' name of the new file or directory.

*RST value -

SCPI, Command Types Confirmed, no query.

Example: MVEM COPY ' C: \ USER\ DATA\ SETUP. ZVL. DFL' , ' E:'

Copy file Setup.zvl.dfl in directory C \USER DATA to
the external storage nedium napped to drive E\.

MMEMory:DATA ‘<file_name>', <data>

Loads <data> into the file <file_name>. The delimiter must be set to EOI
(SYSTem COMVUINni cat e: GPI B[ : SELF] : RTERm nat or EQ ) to obtain error—free data transfer.

'<file_name>' String parameter to specify the name of the file.

<data> Data in 488.2 block data format. The delimiter EOI must be selected to achieve
correct data transfer.

*RST value -

SCPI, Command Confirmed, with query. The query form MVEMbr y: DATA? <fi |l e_name> returns

Types the associated <data> in block format (the delimiter setting is irrelevant for the
query).

Example: MVEM DATA? ' C.\ TEMP\ TESTO1. HCP'

Query the block data contained in file TESTO1l. HCP.

MMEMory:DELete '<file_name>'

Removes a file from the specified directory.

'<file_name>"' String parameter to specify the name and path of the file to be removed. If the
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path is omitted, the current directory is used (see MMENMDbr y: CDI Rect ory).

*RST value -

SCPI, Command Confirmed, no query.

Types

Example: MVEM DEL ' C:\ TEMP\ TESTO1. HCP'

Renmove TESTO1. HCP fromthe directory C.\TEW.

MMEMory:DELete: CORRection <file_name>'

Deletes a system error correction data set stored in the cal pool (cal group file).

'<file_name>' String parameter to specify the name of the cal group file to be deleted. Cal group
files must have the extension *.cal. The directory path must not be specified; the
analyzer always uses the default cal pool directory
C:\R_S\Instr\user\Nwa\Calibration\Data.

*RST value -

SCPI, Device-specific, no query.

Command

Types

Example: See MVEMbry: LOAD: CORRect i on

MMEMory:LOAD:AUTO 1,'FACTORY | <file_name>'

Defines which device settings are automatically loaded after the device is switched on. The contents of the
file are read after switching on the device and used to define the new device state.

The data set defined as auto recall set can also be restored by the *RST command.

FACTORY Deactivates the startup recall function.

<file_name> Activates the startup recall function and defines the device settings to be

loaded.
*RST value -
SCPI, Command Device-specific, no query.
Types
Example: MVEM LOAD: AUTO 1,' C:\R S\Instr\user\ TEST

Define the TEST file as startup recall file and activate the function.

MMEMory:LOAD:CABLe '<source_directory>"'

Loads all cable description files (*.rsc) from a specified directory. The default source directories for cable
description files (C: \ R_S\ I nst r\ r esour ces\ Nwa\ Cabl eTypes for predefined,
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C.\R_S\Instr\user\ Nwa\ Cabl eTypes for user-defined cables) are not affected; see example.

'<source_directory>' String parameter to specify the source directory.
*RST value -

SCPI, Command Types Device-specific, no query.

Example: See MVEMory: STORe: CABLe

MMEMory:LOAD:CKIT '<file_name>'

Loads cal kit data from a specified NWA cal kit file.

'<file_name>' String parameter to specify the name and directory of the cal kit file to be loaded. If
no path is specified the analyzer searches the current directory, to be queried with
MVEMbor y: CDI Rect ory?.
Note: The loaded file must be a NWA-specific cal kit file with the extension *.calkit.
ZVR cal kit files can be imported using the
[ SENSe<Ch>:] CORRect i on: CKI T: I NSTal I command. Agilent cal kit
files can be imported manually and converted into *.calkit files.

*RST value -

SCPI, Device-specific, no query.
Command

Types

Example: MVEM LOAD: CKI T

"C\R S\Instr\user\Nwa\ Cal i brati on\Kits\ New kit.calkit'

Load the previously created cal kit file New kit.calkit from
the default cal kit directory.

... :MMEM STOR CKIT ' New ki t",
"C\R_S\Instr\user\Nwa\Cal i bration\Kits\New kit.calkit'

Store the data for the user-defined cal kit Newkit and
overwite the cal kit file NewKkit.calkit.

MMEMory:LOAD:CKIT:SDATa '<conn_name>', '<ckit_name>', MMTHrough |
MFTHrough | FFTHrough | MMLine | MFLine | FFLine | MMATten | MFATten |
FFATten | MMSNetwork | MFSNetwork | FFSNetwork | MOPen | FOPen | MSHort |
FSHort | MOSHort | FOSHort | MREFlect | FREFlect | MMTCh | FMTCh | MSMatch |
FSMatch, '<stdlabel_name>', '<file_name>' [,<portl_no>][,<port2_no>]

Loads cal kit data for a specific connector type, cal kit, and calibration standard from a specified
Touchstone file, assigning a label for the cal data. A restriction on the port assignment may be defined in
addition.

‘<conn_name>' String parameters containing the name of the connector type.
‘<ckit_name>' String parameters containing the name of a calibration kit available on the
analyzer.
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Parameters Standard type; for a description refer to the table of standard types.

'<stdlabel_name>' String parameter defining a label for the cal kit data. An empty string means
that no label is defined.

'<file_name>' String parameter to specify the name and directory of the Touchstone file to be
loaded. A *.s1p file must be used for one-port standards, a *.s2p file for two-
port standards. If no path is specified the analyzer searches the current
directory, to be queried with MVEMor y: CDI Rect or y?.

<portl no>, Port assignment: One port number for one-port standards, two port number for

<port2_no> two-port standards. If the port numbers are omitted, the cal kit data is valid for
all ports.

*RST value -

SCPI, Command Device-specific, no query.

Types

Example: MVEM LOAD: CKI T: SDAT ' N 50 Chmi, ' Default Kit', MOPEN, ' Test

data','test.slp',1

Load the file Test.slp fromthe current directory in order
to define the properties of an Open (n) standard in the
cal kit named Default Kit for the N 50 @ connector type.
Assign the | abel Test data and specify that the data
standard data is only valid for port no. 1.

@Connector and cal kit naming conventions

Connector and calibration kit names must be entered as string parameters. The strings contain the
connector and cal kit names used in the Calibration Kits dialog; a Q in the name must be replaced by
'Ohm’, e.g.:

= 'NewKit1' denotes the user-defined calibration kit NewKit1.
= 'N 50 Ohm ldeal Kit' denotes the N 50 Q Dummy Kit.
= 'ZV-Z21 typical' denotes the cal kit ZV-Z21 typical.

MMEMory:LOAD:CMAP '<file_name>"'

Loads a color scheme from a specified NWA color scheme file.

'<file_name>' String parameter to specify the name and directory of the cal kit file to be loaded.
The default extension (manual control) for color scheme files is *.ColorScheme,
although other extensions are allowed.

*RST value -

SCPI, Device-specific, no query.
Command

Types

Example: MVEM LOAD: CVAP

"C.:\R S\Instr\user\Nwa\ Col or Schenes\ Test . Col or Schene'

Load the previously created col or schene file
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Test. Col or Schene fromthe default col or scheme directory.
DISP:CMAP13:RGB 1,0,0; DISP:CMAP14:RGB 0,1,0
Color the first trace red, the second trace green.

MVEM STOR: CMAP
"C.:\R S\Instr\user\Nwa\ Col or Schenes\ Test . Col or Schene'

Store the data for the user-defined cal kit Newkit and
overwite the cal kit file New kit.calkit.

MMEMory:LOAD:CORRection <Ch>,'<file_name>'

Applies a system error correction data set stored in the cal pool (cal group file) to channel no. <Ch>.
<Ch> Channel number of an existing channel

<file_name> String parameter to specify the name of the cal group file to be loaded. Cal group
files must have the extension *.cal. The directory path must not be specified; the
analyzer always uses the default cal pool directory
C:\R_S\Instr\user\Nwa\Calibration\Data.

*RST value -

SCPI, Device-specific, no query.

Command

Types

Example: MVEM STOR: CORR 1, ' Cal groupl. cal '

Copy the current correction data set of channel 1 to a cal
group file Cal groupl.cal.

CONF: CHAN2: STAT O\, : MVEM LOAD: CORR 2, ' Cal groupl. cal '
Apply the stored correction data to channel 2.
MVEM LOAD: CORR: RES 2, ' Cal groupl. cal '

Undo t he previous action: Resolve the |ink, causing channel 2
to use its previous correction data.

MVEM DEL: CORR ' Cal gr oupl. cal’

Delete the created cal group file.

MMEMory:LOAD:CORRection:RESolve <Ch>[,'<file_name>']
Resolves the link between channel <Ch> and the correction data set (cal group file) so that the channel
uses its previous correction data.

<Ch> Channel number

'<file_name>' Optional string parameter to specify the name of the cal group file. Cal group files
must have the extension *.cal. The directory path must not be specified.
If there is no link between <Ch> and the specified file, the command has no
effect. If no file is specified, the command resolves any link between <Ch> and
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an arbitrary cal group file.

Device-specific, no query.

See MMEMory: LOAD: CORRect i on

MMEMory:LOAD:LIMit '<trc_name>','<file_name>'[,'<param_name>', <x_offset>,
<y offset>, <type>]

Loads a limit line definition from a specified file and assigns it to a trace with a specified name. Limit lines

are created using the CALCul at e<Chn>: LIMt. ..

commands.

o Limit lines can be loaded from Touchstone files (*.s<n>p, where <n> denotes the number of ports).
The optional parameters '<param_name>', <x_offset>, <y offset>, <type> are only relevant for
Touchstone files. For *.limit files, no optional parameters can be set.

'<trc_name>'

*RST value

'<file_name>"'

*RST value

'<param_name>

*RST value
<x_offset>

Range [def. unit]
*RST value

<y_offset>

Range [def. unit]
*RST value

<type>

*RST value

SCPI, Command
Types

Name of an existing trace in the active setup (string parameter). The imported
limit line is assigned to this trace, irrespective of the trace information in the limit
line file.

String parameter to specify the name and directory of the limit line file to be
loaded. The default extension (manual control) for limit line files is *.limit,
although other extensions are allowed. If no path is specified the analyzer
searches the current directory, to be queried with MMVEMor y: CDI Rect or y?. See
also note on Touchstone files above.

String parameter, selects an S-parameter from a Touchstone file. The parameter
must be compatible with the file type (e.g. for one-port Touchstone files *.s1p,
only the parameter name 'S11' is allowed).

'S11' (if all optional parameters are omitted)

Stimulus offset for limit lines loaded from a Touchstone file. A 1 GHz offset shifts
the limit line by 1 GHz in (positive) horizontal direction.

Depending on the sweep range of the analyzer. [Hz]
0

Response offset for limit lines loaded from a Touchstone file. A 1 dB offset shifts
the limit line by 1 dB in (positive) vertical direction.

Depending on the measured quantity. [dB]
0

Limit line type :

LMAX — upper limit line
LMIN — lower limit line
OFF — limit line off

LMAX (if all optional parameters are omitted)

Device-specific, no query.
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Example:
Assume that the current setup contains two traces naned
Trcl and Trc2, respectively, and that linit |lines have been
defined for Trcl.

MVEM STOR: LI M ' TRC1' ,
"C\R S\Instr\user\Nwa\LIMtLines\LimTrcl.limt'’

Store the limt line definition of Trcl to alimt line
file.

MVEM LQAD: LI M ' TRC2' ,
"C\R S\Instr\user\Nwa\LIMtLines\LimTrcl.limt'

Load the previously created limt line file and assign the
limt lines to Trc2.

MVEM STOR: TRAC ' TRCL'
"C\R S\Instr\user\Nwa\ LI MtLines\Trcl.slp'

Store the current trace data of Trcl to a limt line file
in Touchstone format.

MVEM LOAD: LI M ' TRCL' ,
"C\R S\Instr\user\Nwa\ LI M tLines\Trcl.slp', 'S11', 0, 2,
LMAX

Load the previously created Touchstone limt line file and
assign the linmt lines to Trcl, applying a response offset
of 2 dB.

CALC. LIMt: Dl SPl ay ON

Show the limit line in the diagram.

MMEMory:LOAD:NWANalyzer <numeric_value>,'<file_name>'

Loads configuration data from a specified setup file and sets the analyzer to the corresponding instrument
state.

<numeric_value> 1 (the <numeric_value> is used for compatibility with the SCPI standard but is
ignored).
<file_name> String parameter to specify the name and directory of the setup file to be

loaded. The default extension (manual control) for setup files is *.nwa, although
other extensions are allowed. If no path is specified the analyzer searches the
current directory, to be queried with MVEMor y: CDI Rect or y?.

*RST value -

SCPI, Command Confirmed, no query.

Types

Example: MVEM STOR. NWAN 1, ' C:\R S\Instr\user\ Nwa\ Set up_0413. nwa'

Store the current setup configuration in the file
Setup_0413. N\WA in the default directory for setup files.

MVEM LOAD: N\MAN 1, ' C:\R S\I nstr\user\ Nwa\ Set up_0413. nwa'
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Load the settings stored in Setup_0413. N\VA.

MMEMory:LOAD:RIPPIe '<trc_name>','<file_name>'

Loads a ripple limit definition from a specified file and assigns it to a trace with a specified name. Ripple
limits are created using the CALCul at e<Chn>: RI PPl e. .. commands.

'<trc_name>'

*RST value

'<file_name>

*RST value

SCPI,
Command
Types
Example:

Name of an existing trace in the active setup (string parameter). The imported ripple
limit line is assigned to this trace, irrespective of the trace information in the ripple
limit file.

String parameter to specify the name and directory of the ripple limit file to be
loaded. The default extension (manual control) for ripple limit files is *.ripple,
although other extensions are allowed. If no path is specified the analyzer searches
the current directory, to be queried with MMEMor y: CDI Rect or y?.

Device-specific, no query.

Assume that the current setup contains two traces named Trcl
and Trc2, respectively, and that ripple linmts have been
defined for Trcl.

MVEM STOR: RI PP ' TRC1' ,
' C.\ Rohde&Schwar zZ\ N\VA\LI M tLi nes\Lim Trcl.limt'

Store the ripple lint definition of Trcl to a ripple linmt
file.

MVEM LOAD: RI PP ' TRC2' ,
' C.\ Rohde&Schwar zZ\ N\VA\LI M tLi nes\Lim Trcl.limt'

Load the previously created ripple limt file and assign the
limts to Trc2.

CALC: RI PP: DI SPl ay ON

Show the ripple limit line for the active trace in the diagram.

MMEMory:LOAD:SEGMent <Ch>,'<file_name>"'

Loads a sweep segment definition from a specified file and assigns it to a specified channel. Sweep
segments are defined using the [ SENSe<Ch>: | SEGvent <Seg>. .. commands.

<Ch>

'<file_name>"'

Channel number.

String parameter to specify the name and directory of the sweep segment file to be
loaded. The default extension (manual control) for sweep segment files is *.seglist,

although other extensions are allowed. If no path is specified the analyzer searches
the current directory, to be queried with MMEMor y: CDI Rect or y?.
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*RST value -

SCPI, Device-specific, no query.

Command

Types

Example:
Assume that the current setup contains two channels nunmbered 1
and 2, respectively, and that sweep segnents have been defi ned
for channel no. 1.

: MVEM STOR: SEGM 1,
"C:\R S\Instr\user\ Nwa\ SneepSegnent s\ Seg_Chl. segli st'

Store the sweep segnment definition of channel 1 to a sweep
segnment file.

MVEM LQAD: SEGM 2,
"C:\R S\Instr\user\ Nwa\ SneepSegnent s\ Seg_Chl. segli st'

Load the previously created sweep segnent file and use the
sweep segnents for channel 2.

MMEMory:LOAD:STATe <numeric_value>,'<file_name>'

Loads configuration data from a specified device settings file and sets the analyzer to the corresponding
instrument state.

<numeric_value> 1 (the <numeric_value> is used for compatibility with the SCPI standard but is
ignored).
<file_name> String parameter to specify the name and directory of the settings file to be

loaded. The default extension for settings files is *.zvl.dfl (see

MVEMor y: STORe: STATe). This extension may be omitted when a settings file
is loaded.

If no path is specified the analyzer searches the current directory, to be queried
with MVEMbr y: CDI Rect ory?.

*RST value -

SCPI, Command Confirmed, no query.

Types

Example: MVEM STOR: STAT 1,' C\R S\Instr\user\ Setup_0413. zvl . df I’

Store the current configuration to the file
Setup_0413.zvl .dfl in the default directory for settings
files.

MVEM STOR: STAT: NEXT

Store the current configuration to the file
Setup_0414.zvl .dfl in the default directory for settings
files.

MVEM LOAD: STAT 1,' C\R S\Instr\user\ Setup 0413. zvl .dfl"’
Load the settings stored in Setup_0413.zvl.dfl.

|FE
Operating Manual 1303.6580.32-05 466


https://www.manualsplus.com/

R&S ZVL

Command Reference

Instrument-Control Commands

MMEMory:LOAD:TRACe '<trc_name>','<file_name>'[,'<parameter_name>']

Loads trace data from a specified trace file and assigns it to a trace with a specified name. Traces are
created using the CALCul at e<Ch>: PARanet er : SDEFi ne. .. command.

'<trc_name>'

'<file_name>"'

'<parameter_name>'

*RST value

SCPI, Command
Types
Example:

Name of an existing data trace in the active setup (string parameter). The
trace data is loaded into a memory trace associated with the specified data
trace. If one or more memory traces are already associated with the
specified data trace, the last generated memory trace is overwritten.

String parameter to specify the name and directory of the trace file to be
loaded. Several file formats for trace files are supported. If no path is
specified the analyzer searches the current directory, to be queried with
MVEMor y: CDI Rect ory?.

The file extensions *.s<n>p, *.csv, and *.dat for Touchstone, ASCII, and
Matlab files are mandatory.

Optional string parameter for imported Touchstone files for more than one
port (*.s2p, *.s3p, *.s4p), denotes the imported S-parameter ('S11','S12', ...).
If nothing is specified, the first trace in the specified file is imported.

Confirmed, no query.

Assume that the current setup contains a trace naned
Trcl.

MVEM STOR: TRAC ' TRCL'
"C\R S\Instr\user\ Nwa\ Traces\ Trcl. s1p'

Store the current trace data of Trcl to a trace file.

MVEM LQAD: TRAC ' TRCL'
"C\R S\Instr\user\ Nwa\ Traces\ Trcl. s1p'

Load the previously created trace file and create a
menory trace assigned to Trcl.

CALC: PAR: DEF: SGR 1, 2

Create four traces to measure the two-port S-parameters Sy4, S42, Szq, Soo.
The traces are not displayed.

MVEM STOR: TRAC ' TRCL' ,
"C\R_S\Instr\user\Nwa\ Traces\ Trcl. s2p'

Store the four S-paraneter traces to a two-port
Touchstone file.

MVEM LOAD: TRAC ' TRCL' ,
'"C\R_S\Instr\user\Nwa\ Traces\ Trcl. s2p'

Load the previously created Touchstone file and
overwite the previously generated nenory trace assigned
to Trcl with the S;; trace.
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MMEMory:LOAD:VNETworks<Ch>:SENDed:DEEMbedding<Ph_pt> '<file_name>"'

Loads data from a specified two-port (*.sp2) Touchstone file defining the characteristics of the current
deembedded single ended port circuit model. The single ended port circuit model involving file import
(FI MPor t ) must be selected before using the command.

<Ch>

<Ph_pt>
'<file_name>'

*RST value

SCPI,
Command
Types
Example:

Channel number.

Physical port number

String parameter to specify the name and directory of the loaded Touchstone file. If
no path is specified the analyzer searches the current directory, to be queried with
MVEMor y: CDI Rect ory?.

Device-specific, no query.

CALC: TRAN: VNET: SEND: DEEM TND FI MP
Select the Serial .s2p data, shunt L circuit nodel.

MVEM LQOAD: VNET: SEND: DEEMR
' C:\ Rohde&Schwar z\ NWA\ VNETWORKS\ Test . s2p’

Load a Touchstone file and assign it to the physical port no.
2.

MMEMory:LOAD:VNETworks<Ch>:SENDed:EMBedding<Ph_pt> '<file_name>'

Loads data from a specified two-port (*.sp2) Touchstone file defining the characteristics of the current
embedded single ended port circuit model. The single ended port circuit model involving file import
(FI MPor t ) must be selected before using the command.

<Ch>

<Ph_pt>
'<file_name>'

*RST value

SCPI,
Command
Types
Example:

Channel number.

String parameter to specify the name and directory of the loaded Touchstone file. If
no path is specified the analyzer searches the current directory, to be queried with
MVEMor y: CDI Rect ory?.

Device-specific, no query.

CALC: TRAN: VNET: SEND: EMB: TND FI MP
Select the Serial .s2p data, shunt L circuit nodel.

MVEM LQOAD: VNET: SEND: EMB2
' C:\ Rohde&Schwar z\ NWA\ VNETWORKS\ Test . s2p’

Load a Touchstone file and assign it to the physical port no.
2.
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MMEMory:MDIRectory '<directory_name>'

Creates a new subdirectory for mass memory storage in an existing directory.

'<directory_name>' String parameter to specify the new directory. Either the full path or a
subdirectory for the current directory (see MMEMor y: CDI Rect ory).

*RST value -

SCPI, Command Device-specific, no query.

Types

Example: MVEM MDIR ' C:\ Docunents and Settings\New Directory'

Create the specified directory. The parent directory
"C.\Docunents and Settings' nust have been created
bef ore.

MVEM MDI R ' C: \ Docunents and
Setti ngs\ New _Di rect or y\ New_Subdi rect ory’

Create an additional subdirectory.
MMEM CDIR 'C.'; MDIR ' New Rootdirectory'
Create an additional directory C \New Rootdirectory.

MMEMory:MOVE '<file_source>','<file_destination>'

Moves a file to the indicated directory and stores it under the file name specified, if any. If
<file_destination> contains no path indication, the command renames the file without moving it.

'<file_source>', String parameters to specify the name and the path of the file to be
'<file_destination>' copied and the name and the path of the new file.

*RST value -

SCPI, Command Types Confirmed, no query.

Example: MVEM MOVE ' C: \ USER\ DATA\ SETUP. ZVL. DFL' , ' E:"'

Move file Setup.zvl.dfl in directory C \USER DATA to
the external storage nedium napped to drive E:\.

MMEMory:MSIS '<drive_name>"

Selects a default mass storage device which is used by some of the MMEMory commands. The command
does not reset the current directory (MVEMbr y: CDI Rect ory) .

‘<drive_name>' String parameter to specify the drive. 'c:' for the internal hard disk. Other
external storage devices (e.g. a memory stick connected to one of the USB
ports, a network connection) are mapped to any free drive letter.

*RST value C:

SCPI, Command Confirmed, with query.
Types
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MVEM M5l S ' C:

Sel ect internal hard disk..

MMEMory:NAME '<file_name>"'

Defines a name for a file which can be used to store the printer output. The file is created when it is
selected as a printer destination (HCOPy: DESTi nati on ' MVEM ).

'<file_name>"'

*RST value

SCPI,
Command
Types
Example:

String parameter to specify the file name. The supported file formats are *.gdi,
*.wmf, *.ewmf, *.bmp, *.jpg, *.png; see command HCOPy: DEVi ce: LANGuage. The
specified directory must exist, otherwise no file can be generated. If no path is
specified the analyzer uses the current directory, to be queried with

MVEMor y: CDI Rect ory?.

'C:\R_S\Instr\user\Print'

Device-specific, with query.

MVEM NAME ' C:\ Scr eenshot s\ PLOT1. BMP'

Define a printer file nanme, to be stored in the existing
directory C:\Screenshots (wi thout creating the file).

HCOP: DEST ' MMVEM ; HCOP

Select "Print to file' and create the printer file specified
bef ore.

MMEMory:NETWork:DISConnect '<drive_name>'

Disconnects the selected (and previously mapped) network drive.

‘<drive_name>'
*RST value

SCPI, Command
Types
Example:

Operating Manual 1303.6580.32-05

String parameter to specify the drive.

Device-specific, no query.

MVEM NETW USED ON

Li st all mapped network drives including the folder
i nf ormati on.

MVEM NETW UNUS?

Li st all unused network drive nanes.
MVEM NETW MAP ' T:','\\server\fol der'
Map drive T: to folder on server.
MVEM NETW DI SC ' T: '

Di sconnect drive T:.
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MMEMory:NETWork:MAP '<drive_name>', '<host_name>'[, '<user_name>',
'<password>'][,<Boolean>]

Maps a drive to a server or server folder of the network. As a prerequisite in Microsoft networks, sharing of
this server or server folder must be enabled.

‘<drive_name>' String parameter to specify the drive.

‘<host_name>' String parameter in the format "\\<host name or IP address>\<share
name>"'

'<user_name>' Sting parameter to specify a user name

'<password>"' Sting parameter to specify a password

<Boolean> ON | OFF — Enable/disable reconnect at logon

*RST value -

SCPI, Command Device-specific, no query.

Types

Example: See MVEMory: NETWor k: DI SConnect

MMEMory:NETWork:UNUSeddrives?

Lists all unused network drive names.

*RST value -
SCPI, Command Types Device-specific, query only.
Example: See MMVEMbry: NETWor k: DI SConnect

MMEMory:NETWork:USEDdrives <Boolean>

List all used network drives.

<Boolean> ON - include folder information
OFF - list of drive names only
*RST value -
SCPI, Command Device-specific, command or query. The query returns the list of drive names
Types without folder information.
Example: See MVEMory: NETWor k: DI SConnect

MMEMory:RDIRectory '<directory_name>'

Removes an existing directory from the mass memory storage system.

‘<directory_name>' String parameter to specify the directory.
*RST value -
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SCPI, Command Device-specific, no query.
Types
Example: MVEM RDI R ' C:\ Docunents and

Set ti ngs\ Net wor kSer vi ce\ Appl i cati on Data'

Renove the specified directory.

MMEMory:SELect[:ITEM]:ALL

Includes all data subsets in the list of device settings to be stored/loaded.

*RST value -
SCPI, Command Types Device-specific, no query.
Example: MVEM SEL: ALL

Select all data subsets.

MMEMory:SELect[:ITEM]:DEFault

Sets the default list of device settings to be stored/loaded. For details on hardware settings refer to the
MMEMory:SELect[:ITEM]:HWSettings command.

*RST value -
SCPI, Command Types Device-specific, no query.
Example: MVEM SEL: DEFaul t

Set the default list of device settings.

MMEMory:SELect[:ITEM]:HWSettings <Boolean>

Includes the hardware settings in the list of data subsets of a device setting to be stored/loaded.
The hardware settings include:

= current configuration of general device parameters (general setup)

= current setting of the measurement hardware including markers

= activated limit lines
A data set may include 8 limit lines at maximum. This number includes the activated limit lines
and, if available, the deactivated limit lines last used.
Therefore the combination of the non—activated restored limit lines depends on the sequence of
use with the MMEMory:LOAD:STATe command.

= user—defined color setting

= configuration for the hardcopy output
<Boolean> ON | OFF — Includes the hardware settings in the list of data subsets or
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excludes them.

*RST value ON

SCPI, Command Device-specific, command or query.
Types

Example: MVEM SEL: HAS ON

Select the hardware settings.

MMEMory:SELect[:ITEM]:LINes:ALL <Boolean>

Adds all limit lines (activated and deactivated) to the list of device settings to be stored/loaded.

<Boolean> ON | OFF - Includes the limit lines in the list of data subsets or excludes
them.

*RST value ON

SCPI, Command Device-specific, no query.

Types

Example: MVEM SEL: LI N: ALL ON

Select the limit lines.

MMEMory:SELect[:ITEM]:NONE

Deletes all data subsets from the list of device settings to be stored/loaded.

*RST value -
SCPI, Command Types Device-specific, no query.
Example: MVEM SEL: NONE

Exclude all data subsets.

MMEMory:SELect[:ITEM]:TRACe[:ACTive] <Boolean>

Adds the active traces to the list of data subsets of a save/recall device setting. Active traces are all
traces whose state is not blank.

<Boolean> ON - Includes the active traces in the list of data subsets.
OFF — No traces will be stored.

*RST value OFF

SCPI, Command Types Device-specific, no query.

Example: MVEM SEL: TRAC ON

Select the active traces.
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MMEMory:STORe:CABLe '<target_directory>'

Copies all pre-defined and user-defined cable description files (*.rsc) to a specified directory. The contents
of the source directories for cable description files (C: \ R_S\ I nstr\ resour ces\ Nwa\ Cabl eTypes for
predefined, C: \ R_S\ I nst r\ user\ Nwa\ Cabl eTypes for user-defined cables) are not affected.

'<target_directory>' String parameter to specify the target directory.
*RST value -

SCPI, Command Device-specific, no query.

Types

Example: MVEM STOR: CABL ' c:\tenp'

Copy all *rsc files fromthe source directories (see
above) to C \tenp.

After a possible nmodification of the *.rsc files in
c:\tenp:

MVEM LOAD: CABL 'c:\tenp'

Re-load all *rsc files fromC \tenp. The files remain
in c:tenp; they are not copied to the default
directories for cable description files.

MMEMory:STORe:CKIT '<kit_name>', '<file_name>'

Stores the data of a calibration kit to a specified file.

'<kit_name>' Name of a user-defined calibration kit available on the analyzer.

o Itis not possible to modify or store predefined or ideal kits.

'<file_name>"' String parameter to specify the name and directory of the cal kit file to be created.
The file is a NWA-specific cal kit file with the extension *.calkit. If no path is specified
the analyzer uses the current directory, to be queried with
MVEMor y: CDI Rect ory?.

*RST value -

SCPI, Device-specific, no query.
Command

Types

Example: MVEM LOAD: CKI T

"C.\R S\Instr\user\Nwa\ Cal i brati on\Ki ts\ New kit.calkit'

Load the previously created cal kit file New kit.calkit from
the default cal kit directory.

. : MVEM STOR: CKI T ' New ki t"',
"C\R S\Instr\user\Nwa\Cal i bration\Kits\New kit.calkit'

Store the data for the user-defined cal kit Newkit and
overwite the cal kit file New Kkit.calKkit.
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MMEMory:STORe:CMAP '<file_name>'

Stores a color scheme to a specified NWA color scheme file.

'<file_name>'

*RST value

SCPI,
Command
Types
Example:

String parameter to specify the name and directory of the color scheme file to be
created. If no path is specified the analyzer uses the current directory, to be
queried with MVEMbr y: CDI Rect or y?. The default extension (manual control) for
color scheme files is *.ColorScheme, although other extensions are allowed.

Device-specific, no query.

See MVEMory: LOAD: CVAP

MMEMory:STORe:CORRection <Ch>,'<file_name>'

Copies the correction data of channel <Ch> to the cal pool, generating a new correction data file (cal
group). The file has the extension *.calkit and is stored in the C:\R_S\Instr\user\Nwa\Calibration\Data

directory.
<Ch>

'<file_name>

*RST value

SCPI,
Command
Types
Example:

Channel number

String parameter to specify the name of the created cal group file. The directory
path must not be specified; the analyzer always uses the default cal pool directory
C:\R_S\Instr\user\Nwa\Calibration\Data.

Device-specific, no query.

See MVEMbry: LOAD: CORRect i on

MMEMory:STORe:LIMit '<trc_name>', '<file_name>'

Saves the limit lines associated with a specified trace to a limit line file. Limit lines are created using the
CALCul te<Chn>:LIMt... commands.

'<trc_name>'

'<file_name>

*RST value

SCPI,
Command
Types

Name of an existing trace in the active setup (string parameter) for which a limit
line definition exists.

String parameter to specify the name and directory of the created limit line file. The
default extension (manual control) for limit line files is *.limit, although other
extensions are allowed. If no path is specified the analyzer uses the current
directory, to be queried with MVEMor y: CDI Rect or y?.

Device-specific, no query.
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Example: See MVEMbry: LOAD: LIM t.

MMEMory:STORe:MARKer '<file_name>'

Saves the values of all markers to a ASCII file.

'<file_name>' String parameter to specify the name and directory of the created ASCII file. The
default extension (manual control) for marker files is *.txt, although other
extensions are allowed. If no path is specified the analyzer uses the current
directory, to be queried with MMEMor y: CDI Rect or y?. An example for the file
contents is given below.

*RST value -

SCPI, Device-specific, no query.
Command

Types

Example: * RST

Reset the anal yzer, creating the default trace no. 1 in
channel no. 1.

CALC: MARK ON; MARK: X 1GHz

Create marker no. 1 and place it to 1 GHz.
CALC: MARKZ ON, MARK2: X 2GHz

Create a second marker and place it to 2 Giz.
MVEM STOR: MARK ' Mar ker . t xt '

Store the marker values to an ASCI| file. The file contains

bot h mar ker val ues:

Trcl =21
mkr 1 1.000000 GHz  -4.900 dB
Ml 2 2.000000 GHz -6.087 dB

MMEMory:STORe:NWANalyzer <numeric_value>,'<file_name>"'

Stores the configuration data of the current setup to a specified setup file.

o MVEMbry: STORe: NMANal yzer renames the current setup, appending a .nwa extension. See
example for MVEMbr y: LOAD: NWANal yzer .

<numeric_value> 1 (the <numeric_value> is used for compatibility with the SCPI standard but is
ignored).
'<file_name>' String parameter to specify the name and directory of the created setup file.

The default extension (manual control) for setup files is *.nwa, although other
extensions are allowed. If no path is specified the analyzer uses the current
directory, to be queried with MVEMbr y: CDI Rect ory?.

*RST value -

SCPI, Command Confirmed, no query.
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See MMVEMory: LOAD: NWANal yzer .

MMEMory:STORe:RIPPle '<trc_name>', '<file_name>'

Saves the ripple limits associated with a specified trace to a ripple limit file. Ripple limit definitions are
created using the CALCul t e<Chn>: Rl PPl e. .. commands.

'<trc_name>'

'<file_name>

*RST value

SCPI,
Command
Types
Example:

Name of an existing trace in the active setup (string parameter) for which a ripple
limit definition exists.

String parameter to specify the name and directory of the created ripple limit file.
The default extension (manual control) for ripple limit files is *.ripple, although
other extensions are allowed. If no path is specified the analyzer uses the current
directory, to be queried with MVENMbr y: CDI Rect ory?.

Device-specific, no query.

See MMEMory: LOAD: LIM t.

MMEMory:STORe:SEGMent <Ch>, '<file_name>'

Saves the sweep segment definition of a specified channel to a sweep segment file. Sweep segments are
defined using the [ SENSe<Ch>: | SEG\ent <Seg>. .. commands.

<Ch>

'<file_name>"'

*RST value

SCPI,
Command
Types
Example:

Channel number.

String parameter to specify the name and directory of the created sweep segment
file. The default extension (manual control) for sweep segment files is *.seglist,
although other extensions are allowed. If no path is specified the analyzer uses the
current directory, to be queried with MVEMor y: CDI Rect or y?.

Device-specific, no query.

See MVEMory: LOAD: SEGvent .

MMEMory:STORe:STATe <numeric_value>,'<file_name>'

Stores the configuration data of the current device settings to a specified settings file.

<numeric_value>

'<file_name>"'

1 (the <numeric_value> is used for compatibility with the SCPI standard but is
ignored).

String parameter to specify the name and directory of the created settings file.
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The default extension for settings files is *.zvl.dfl. MVEMbry: STORe: STATe
automatically appends the default extension, if a file name without extension (or
with a different extension) is specified. It is allowed though to re-name settings
files using other extensions. If no path is specified the analyzer uses the current
directory, to be queried with MMEMbr y: CDI Rect or y?.

*RST value -

SCPI, Command Confirmed, no query.

Types

Example: See MVEMbry: LOAD: STATe.

MMEMory:STORe:STATe:NEXT

Stores the configuration data of the current data set to a data set file using the file name used in the last
saving process. This file name is automatically counted up to the next unused name.

*RST value -

SCPI, Command Types Device-specific, no query.

Example: See MVEMbry: LOAD: STATe.

MMEMory:STORe:TRACe '<trc_name>','<file_name>'[,UNFormatted | FORMatted,
COMPIlex | LINPhase | LOGPhase, POINt | COMMa, SEMicolon | COMMa |
TABulator | SPACe]

Stores the trace data of a specified trace to a trace file. Traces are created using the
CALCul t e<Ch>: PARanet er : SDEFi ne. .. command.

© *.s<n>p Touchstone files (<n> =1, 2, 3, ...) are intended for a complete set of <n>-port S-parameters.
Data export fails if the active channel does not contain the full set of <n>? traces. If the necessary trace
are available, '<trc_name>' can be the name of any of the traces.

'<trc_name>' Name of an existing data trace in the active setup (string parameter).

'<file_name>"' String parameter to specify the name and directory of the created trace file.
Several file formats for trace files are supported. The file extensions *.s<n>p,
*.csv, and *.dat for Touchstone, ASCII, and Matlab files are mandatory.
To generate a multiport Touchstone file *.s2p, *.s3p..., the channel must contain
traces for the full set of S-parameters; the '<trc_name>' is ignored.
If no path is specified the analyzer uses the current directory, to be queried with
MVEMor y: CDI Rect ory?.

Optional UNFormatted — Unformatted data export specified by the second optional
parameters parameter

FORMatted — Formatted data export (for *.csv and *.dat files only)

If the first optional parameter is omitted the command stores unformatted data.

COMPIlex — Complex values (real and imaginary part)

LINPhase — Linear magnitude and phase

LOGPhase — dB-magnitude and phase

If the second optional parameter is omitted the command stores complex data.
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POINt — Decimal separator: point

COMMa - Decimal separator: comma

If the third optional parameter is omitted, points are used.
SEMicolon — Field separator: semicolon

COMMa - Field separator: comma

TABulator — Field separator: tabulator

SPACe - Field separator: space

If the fourth optional parameter is omitted, semicolons are used.
— (the default export format is UNFormatted)

Confirmed, no query.

See MMVEMbry: LOAD: TRACe.

MMEMory:STORe: TRACe:USER...

The MMEMor y: STORe: TRACe: USER. . . subsystem configures the custom header for trace files.

o

& A *RST does not change the custom header settings. Press the Use Default Directories button in the
System Configuration dialog (Nwa-Setup — System Config.) to reset the settings.

MMEMory:STORe:TRACe:USER:CINFormation <Boolean>

Qualifies whether the calibration information is included in the custom header.

<Boolean>
*RST value

SCPI,
Command
Types
Example:

ON | OFF — calibration information included/omitted
ON (after Use Default Directories)

Device-specific, command or query.

MVEM STORe: TRAC: USER: | | NF OFF; DATE OFF, CI NF OFF

Omit instrument information, date and time, and calibration information in the
custom header.

MVEM STORe: TRAC: USER: TEXT: STAT ON

Include user notes in the custom header.
MVEM STORe: TRAC: USER: TEXT ' Tr ansni ssi on coefficient S21 for DUT no. 1'

Define user notes.

MVEM STORe: TRAC: USER: STAT ON

Apply custom header to all trace files created subsequently.
MMEM:STOR:TRAC 'TRC1', 'C:\R_S\Instr\user\Nwa\Traces\Trc1.s1p'

Store the current trace (named Trcl) to a file, including the custom header. The
custom header consists of a single line: ! Transmission coefficient S21 for DUT no.
1
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MMEMory:STORe: TRACe:USER:DATE <Boolean>

Qualifies whether the date and time is included in the custom header.

<Boolean>
*RST value

SCPI, Command Types

Example:

ON | OFF - date and time included/omitted
ON (after Use Default Directories)

Device-specific, command or query.

See MVEMory: STORe: TRACe: USER: Cl NFor mat i on

MMEMory:STORe: TRACe:USER:IINFormation <Boolean>

Qualifies whether the instrument information is included in the custom header.

<Boolean>
*RST value

SCPI, Command Types

Example:

ON | OFF — instrument information included/omitted
ON (after Use Default Directories)

Device-specific, command or query.

See MVEMory: STORe: TRACe: USER: Cl NFor mat i on

MMEMory:STORe:TRACe:USER:STATe <Boolean>

Qualifies whether the custom header is written to the trace file.

<Boolean>
*RST value

SCPI, Command Types

Example:

ON | OFF — custom header used/not used
OFF (after Use Default Directories)

Device-specific, command or query.

See MVEMory: STORe: TRACe: USER: Cl NFor mat i on

MMEMory:STORe: TRACe:USER: TEXT '<text>'

Defines the user notes for the custom header.

'<target_directory>'
*RST value
SCPI, Command Types

Example:

String parameter to specify the user notes
"' (empty string, after Use Default Directories))
Device-specific, no query.

See MMVEMory: STORe: TRACe: USER: Cl NFor mat i on

MMEMory:STORe: TRACe:USER: TEXT:STATe <Boolean>

Qualifies whether the user notes are included in the custom header.

<Boolean>

ON | OFF — user notes used/not used

|FE
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[SENSe<Ch>:]AVERage:COUNt <numeric_value>

Defines the number of consecutive sweeps to be combined for the sweep average (Average Factor).

<Ch> Channel number.
<numeric_value> Average factor

Range [def. unit] 1 to 1000 [1]

*RST value 10

SCPI, Command Types Confirmed, command or query
Example: AVER:COUN 15

Set the average factor for channel 1 to 15.
AVER ON

Enable the sweep average.

[SENSe<Ch>:]AVERage[:STATe] <Boolean>

Enable or disable the sweep average.
<Ch> Channel number.

<Boolean> ON | OFF - Enables or disables the automatic calculation of the sweep average
over the specified number of sweeps ([SENSe<Ch>:]AVERage:COUNH).
*RST value ON

SCPI, Confirmed, command or query
Command

Types

Example: AVER:COUN 15

Set the average factor for channel 1 to 15.
AVER ON

Enable the sweep average over the defined number of sweeps.

[SENSe<Ch>:]BANDwidth...

This subsystem sets the bandwidth of the IF measurement filter (resolution bandwidth) and the filter type.
The forms BANDw dt h and BW Dt h are equivalent.

[SENSe<Ch>:]BANDwidth|BWIDth[:RESolution] <bandwidth>

Defines the resolution bandwidth of the analyzer (Meas Bandwidth).

<Ch> Channel number. If unspecified the numeric suffix is set to 1.
<bandwidth> Resolution bandwidth
Range [def. unit] 10 Hz to 500 kHz. UP and DOWN increment/decrement the bandwidth in 1-2-5
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steps for each decade. The analyzer rounds up any entered value between these
steps and rounds down values exceeding the maximum bandwidth.

*RST value 10 kHz

SCPI, Confirmed, command or query
Command

Types

Example: BAND 1.1

Set a resolution bandwidth of approx. 1.1 Hz for channel 1.
BAND?

The analyzer returns the rounded bandwidth of 2 Hz.

[SENSe<Ch>:]BANDwidth|BWIDth[:RESolution]: SELect FAST | NORMal

Defines the selectivity of the IF filter for an unsegmented sweep. The value is also used for all segments
of a segmented sweep, provided that separate selectivity setting is disabled
([SENSe<Ch>:]SEGMent<Seg>:BWIDth[:RESolution]:SELect: CONTrol OFF).

<Ch> Channel number.

FAST Use IF filter short settling time.

NORMal Use IF filter with higher selectivity but larger settling time.
*RST value FAST

SCPI, Command Types Device-specific, command or query

Example: See [SENSe<Ch>:]SEGMent<Seg>:BWIDth[:RESolution]:SELect: CONTrol

[SENSe<Ch>:]CORRection...

This subsystem controls system error correction and recording of correction data.

[SENSe<Ch>:]CORRection:CDATa 'DIRECTIVITY' | 'SRCMATCH' | 'REFLTRACK" |
'ISOLATION' | 'LOADMATCH' | ' TRANSTRACK!', <portl_no>, <port2_no>

Writes or reads system error correction data for a specific channel <Ch>, calibration method
([SENSe<Ch>:]CORRection:COLLect:METHod:DEFine), and port combination <Port1_no>, <Port2_no>.
The setting command can be used to transfer user-defined correction data to the analyzer; the query
returns the current correction data set. ASCII or block data can be transferred, depending on the selected
data transfer format (FORMat[:DATA]).

& The sweep must be stopped to transfer calibration data; see program example for
[ SENSe<Ch>: ] CORRect i on: COLLect : SAVE: DEFaul t .

o For an overview of calibration methods and error terms refer to section Calibration Types.

<Ch> Channel number of the calibrated channel. If unspecified the numeric suffix is set to
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Error term
parameters

Range [def.
unit]

*RST value

<portl no>

<port2_no>

SCPI,
Command
Types
Example:

Instrument-Control Commands

1.

String parameters describing the different error terms, depending on the current
calibration method; see table below. Each term contains one complex value (real and
imaginary part) for each sweep point.

The error terms consist of dimensionless complex numbers. The parameters must be
transferred in full length and have the following meaning:

'DIRECTIVITY' — Directivity at port <port1_no>

'SRCMATCH' — Source match at port <port1_no>

'REFLTRACK' — Reflection tracking at port <port1_no>

'ISOLATION' — Isolation between port <port1_no> and <port2_no>

'LOADMATCH' — Load match at <port2_no>

"TRANSTRACK' — Transmission tracking between port <port1_no> and <port2_no>
The analyzer provides a default calibration corresponding to a test setup which does
not introduce any systematic errors; see

[ SENSe<Ch>:] CORRect i on: COLLect : SAVE: SELect ed: DEFaul t .

Source port number.

Load port number. If the error term is not related to the load port, a dummy number
can be used; e.g. CORR: CDAT ' REFLTRACK' , 1, O

Device-specific, command or query

See [SENSe<Ch>:]CORRection:COLLect:SAVE:SELected:DEFault.

The different calibration types of the analyzer provide the following error terms:

Calibration type Parameters in Available error terms (depending
[SENSe<Ch>:]CORRection:COLLect:METHod:DEFine on port numbers)

One-port REFL, RSHort 'REFLTRACK'

normalization

(reflection)

using an open or a

short standard

Full one port FOPort 'DIRECTIVITY', 'SRCMATCH!,
'REFLTRACK'

Two-port FRTRans 'TRANSTRACK'

normalization

One path two port OPTPort 'DIRECTIVITY', 'SRCMATCH!,
'REFLTRACK', " TRANSTRACK'

TOSM TOSM 'DIRECTIVITY', 'SRCMATCH!,
'REFLTRACK', 'LOADMATCH!,
"TRANSTRACK'
(at present the 'ISOLATION' terms are
not included)

[SENSe<Ch>:]CORRection:CKIT...

This subsystem controls system error correction and recording of correction data.

[SENSe<Ch>:]CORRection:CKIT:<std_type>
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'<Conn_Name>','<Ckit_Name>','<Std_No>',<Min_Freq>,<Max_Freq><El_Length><
Loss>,<Z0>,<C0> , <C1>, <C2>, <C3>, <L0>, <L1>, <L2>, <L3>[, OPEN | SHORt |
MATCh, <Resistance>, <Port_1>, <Port_2>]

Defines the parameters of a non-ideal 1 port or 2-port calibration standard <std_type>. A particular
physical standard can be selected by specifying the name of the calibration kit and its serial number.
Depending on the standard type, only a subset of the parameters may be used; see table below.

<Ch>

<std_type>

Parameter
list

*RST value

SCPI,
Command
Types
Example:

Channel number. This suffix is ignored because calibration kits are channel-
independent.

Standard type. For reflection standards, the first character denotes the gender, e.g.:
FOPEN, MOPEN: Open (f) or Open (m) standard.

The following reflection standards are supported: MOPen, FOPen, MSHort,
FSHort, OSHort, MOSHort, FOSHort, MMICh, FFTCh, MREFLect,
FREFLect

For transmission standards, the first two characters denotes the genders on both
ends, e.g.:

FFSNet wor k, MFSNet wor k, MVBNet wor k:  Symm. network (ff), symm. network
(mf) or symm. network (mm) standard.

For a complete list of standard types refer to the table of standard types below.

String parameters to specify the configured standard
('<Conn_Name>','<Ckit_Name>','<Std_No>') and numeric parameters defining its
properties. See detailed description below.

o The following transmission standards have only 8 parameters (until <Z0>):
MMTHrough, MFTHrough, FFTHrough, MMLine, MFLine, FFLine
The following reflection and transmission standards have only 5 parameters
(until <Max_Freg>):
MSMatch, FSMatch, MMATten, MFATten, FFATten

Device-specific, command or query (see examples below)

CORR:CKIT:FOP 'N 50 Ohm','Test Kit',...

Define the properties of the open (f) standard for a N 50 Q connector type in cal kit
"Test Kit'. See also example for
[ SENSe<Ch>: ] CORRect i on: CKI T: <conn_t ype>: <st d_t ype>.

CORR:CKIT:FOP? 'N 50 Ohm'

Query the properties of the open (f) standard for a N 50 Q connector type in the
active cal kit.

CORR:CKIT:FOP? 'N 50 Ohm','Test Kit'

Query the properties of the open (f) standard for a N 50 Q connector type in cal kit
'"Test Kit'.
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[SENSe<Ch>:]CORRection:CKIT:<conn_type>:<std_type>
'<Ckit_Name>','<Std_No>',<Min_Freq>,<Max_Freq>,<El_Length>,<Loss>,<C0> |
<L0><C1>|<L1><C2>| <L2>,<C3> | <L3>, OPEN | SHORt

Defines the parameters of a calibration standard <std_type> for a specified connector type <conn_type>.
A particular physical standard can be selected by specifying the name of the calibration kit and its serial
number. Depending on the standard type, only a subset of the parameters may be used; see table below.

<Ch>

<conn_type>

<std_type>

Parameter list

Channel number. This suffix is ignored because calibration kits are channel-
independent.

Connector type, one of the following identifiers:

N50, N75:N 50 Q or N 75 Q connectors

PC7, PC35, PC292:PC7,PC 3.5 0r 2.92 mm connectors
USER<no>: User-defined connectors UserConn1, UserConn2

o This command only supports ZVR-compatible connector types. For general
definitions use [ SENSe<Ch>: ] CORRect i on: CKI T: <std_t ype>.

Standard type. For reflection standards, the first character denotes the gender, e.g.:
FOPEN, MOPEN: Open (f) or Open (m) standard.

For transmission standards, the first two characters denotes the genders on both
ends, e.g.:

FFTHrough, M-THrough, MMTHrough: Through (ff), Through (mf) or Through
(mm) standard.

For a complete list of standard types refer to the table of standard types below.

String parameters to specify the configured standard ('<Ckit_ Name>','<Std_No>")
and numeric parameters defining its properties. See detailed description below.

*RST value -

SCPI, Device-specific, command or query

Command

Types

Example: CORR:CKIT:N50:FOPEN '2Vv-Z21',",0,1.8E+010,0.0151,0,0,0.22,-0.22,0.0022

Define the properties of the open (f) standard for the N 50 Q connector type
contained in the ZV-Z21 calibration kit: Assign a valid frequency range of 0 Hz to 18
GHz, an electrical length of 15.1 mm, 0 dB loss and define the polynomial
coefficients of the fringing capacitance as 0 fF, 0.22 fF/GHz, —0.22 fF/(GHz)z,
0.0022 fF/(GHz)".

The parameters in the [ SENSe<Ch>: ] CORRect i on: CKI T: <st d_t ype> and
[ SENSe<Ch>: ] CORRect i on: CKI T: <conn_t ype>: <st d_t ype> commands have the following

meaning:

Parameter

H Meaning H Comment/Unit

'<Conn_Name>' Name of the connector type String parameter

'<Ckit_Name>' Name of the calibration kit String parameter

'<Std_No>' Label (e.g. the serial number) of the standard String parameter
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<Min_Freg> Min. frequency for which the circuit model is valid Default unit is Hz
<Max_Freq> Max. frequency for which the circuit model is valid Default unit is Hz
<El_Length> Electrical length (offset parameter) of the standard Default unit is m or ft,
depending on the Distance
Unit setting in the System
Configuration dialog
<Loss> Loss (offset parameter) of the standard To be specified without
unit (implicit unit is dB)
<Z0> Reference impedance (no unit) To be specified without
unit (implicit unit is Q)
<CO0> | <LO> Polynomial coefficients C, or L, for the fringing capacitance or residual To be specified without
inductance of the standard (load parameter) unit (implicit unit is fF or
pH)
<C1>|<L1> Polynomial coefficients C4 or L4 for the fringing capacitance or residual To be specified without
inductance of the standard (load parameter) unit (implicit unit is fF /GHz
or pH /GHz)
<C2> | <L2> Polynomial coefficients C, or L, for the fringing capacitance or residual To be specified without
inductance of the standard (load parameter) unit (imflicit unit is
fF/GHzZ* or pH/GHZ?)
<C3> | <L3> Polynomial coefficients C; or L; for the fringing capacitance or residual To be specified without
inductance of the standard (load parameter) unit (imflicit unit is
fF/GHZ® or pH/GHZ®)
OPEN | SHOR | Simplified modelling as an open or short or match standard. The load Character data
MATCh circuit model generally consists of capacitance C which is connected in

parallel to an inductance L and a resistance R, both connected in series.
OPEN means that R is infinite so that the standard behaves like a
capacitor (no inductance, the polynomial coefficients specify C). SHORt
means that R is zero so that the standard behaves like an inductance (no
capacitance, the polynomial coefficients specify L). MATCh means that
the standard behaves like a match with the specified <Resistance>

<Resistance>

Optional resistance for the MATCh standard

Numeric value

, <Port_1>,
<Port_2>

Optional port restriction: one port number for one port standards, two port
numbers for two port standards

Integer value

The different standard types are defined by the following parameters:

<std_type>

H Meaning H Parameters

MOPen | FOPen

Open (m) or open (f)

'<Ckit_Name>' ... <C3>[, <Port_1>]
complete parameter list with capacitance
coefficients, no OPEN | SHORT | MATCh

MSHort | FSHort

Short (m) or short (f)

'<Ckit_Name>' ... <L3>[, <Port_1>]
complete parameter list with inductance
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coefficients, no OPEN | SHORT| MATCh

OSHort | MOSHort |
FOSHort

Offset short (sexless) or offset short (m)
or offset short (f)
(for user-defined connector types only)

'<Ckit_Name>' ... <L3>[, <Port_1>]
complete parameter list with inductance
coefficients, no OPEN | SHORT| MATCh

MMTCh | FMTCh

Match (m) or match (f)

'<Ckit_Name>' ... <Max_Freg>[, <Port_1>]
no offset parameters, no polynomial coefficients,
no OPEN | SHORt| MATCh

MREFlect | FREFlect

Reflect (m) or reflect (f)

'<Ckit_Name>' ... OPEN | SHORt|[, <Port_1>]
no loss, otherwise complete parameter list

MMTHrough | MFTHrough |
FFTHrough

Through (m - m) or through (m - f) or
through (f - f)

'<Ckit_Name>' ... <Loss>[, <Port_1>, <Port_2>]
no load parameters (polynomial coefficients), no
OPEN | SHORt| MATCh

MMLIne1 | MFLIne1 |
FFLIne1 (suffix 1 optional)

Line1 (m - m) or line1 (m - f) or line1 (f - f)

'<Ckit_Name>' ... <Loss>[, <Port_1>, <Port_2>]
no load parameters (polynomial coefficients), no
OPEN | SHORt| MATCh

MMLIne2 | MFLIne2 |
FFLIne2

Line1 (m - m) or line2 (m - f) or line2 (f - f)

'<Ckit_Name>' ... <Loss>[, <Port_1>, <Port_2>]
no load parameters (polynomial coefficients), no
OPEN | SHORt| MATCh

MMATten | MFATten |
FFATten

Attenuation (m - m) or attenuation (m - f)
or attenuation (f - f)

'<Ckit_Name>' ... <Max_Freg>[, <Port_1>,
<Port_2>]

no offset parameters, no load parameters
(polynomial coefficients), no OPEN | SHORY|
MATCh

MMSNetwork |
MFSNetwork | FFSNetwork

Symmetric network (m - m) or symmetric
network (m - f) or symmetric network (f -

f)

'<Ckit_Name>' ... OPEN | SHORt| MATCh[,
<Port_1>, <Port_2>]
no loss, otherwise complete parameter list

[SENSe<Ch>:]CORRection:CKIT:<conn_type>:SELect '<ckit_name>'

Selects the calibration kit to be used for a specified connector type <conn_type>.

o For connector types with arbitrary, user-defined names you can use the command
[ SENSe<Ch>:] CORRect i on: CKI T: SELect '<conn_name>', '<ckit_name>'.

<Ch>

independent.

<conn_type>

Channel number. This suffix is ignored because calibration kits are channel-

Connector type, one of the following identifiers:
N50, N75:N 50 Q or N 75 Q connectors

PC7, PC35, PC292:PC7,PC 3.5 0r 2.92 mm connectors
USER<no>: User-defined connectors UserConn1, UserConn2

‘<ckit_name>'

analyzer.

*RST value

calibration kits.)
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SCPI, Device-specific, command or query
Command

Types

Example: MVEM LQOAD: CKI T

"C\R S\Instr\user\Nwa\ Cal i brati on\Kits\New kit.calkit!'

Load the previously created cal kit file New kit.calkit from
the default cal kit directory.

CORR: CKI T: N50: SEL ' New Ki t'

Assign the imported kit to the N 50 Q connector type (assuming that the cal kit
name stored in New ki t . cal ki t reads New_Kkit).

@Cal kit naming conventions

Calibration kit names must be entered as string parameters. The string contains the cal kit name used in
the Calibration Kits dialog; a Q in the name must be replaced by 'Ohm’, e.g.:

= 'NewKit1' denotes the user-defined calibration kit NewKit1.
= 'N 50 Ohm Ideal Kit' denotes the N 50 Q Ideal Kit.
= 'ZV-Z21 typical' denotes the cal kit ZV-Z21 typical.

[SENSe<Ch>:]CORRection:CKIT:SELect '<conn_name>', '<ckit_name>"'

Selects the calibration kit to be used for a specified connector type <conn_type>.

=

o The command is suitable for connector types with arbitrary, user-defined names. For standard
connector types you can use the command
[ SENSe<Ch>: ] CORRect i on: CKI T: <conn_t ype>: SELect .

<Ch> Channel number. This suffix is ignored because calibration kits are channel-
independent.

‘<conn_name>' Connector type, e.g. a user-defined connector type (string variable)

‘<ckit_name>' String parameters containing the name of a calibration kit available on the
analyzer.

*RST value — (A *RST does not change the assignment between connector types and
calibration kits.)

SCPI, Device-specific, command or query (the query requires the first string parameter

Command only)

Types

Example: MVEM LOAD: CKI T

"C\R S\Instr\user\Nwa\Cal i bration\Kits\New kit.calkit'

Load the previously created cal kit file Newkit.calkit from
the default cal kit directory.

CORR CKIT: SEL ' N 50 Chmi, ' New kit'

Assign the imported kit to the N 50 Q connector type (assuming that the cal kit
name stored in New ki t . cal kit reads New_Kkit).
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[SENSe<Ch>:]CORRection:CKIT:INSTall '<file_name>'

Loads cal kit data from a specified ZVR cal kit file.

<Ch> Channel number. This suffix is ignored because calibration kits are channel-
independent.
'<file_name>' String parameter to specify the name and directory of the cal kit file to be loaded.

Note: The loaded file must be a ZVR-specific cal kit file with the extension *.ck.
NWA cal kit files (*.calkit) can be imported using the MVEMbr y: LOAD: CKI T
command. Agilent cal kit files can be imported manually and converted into

* calkit files.
*RST value -
SCPI, Device-specific, no query.
Command
Types
Example: CORR: CKI T: I NST

"C\R S\Instr\user\ Nwa\ Cal i brati on\ Ki t s\ ZCAN. ck'

Load the previously created ZVR cal kit file ZCAN.ck fromthe
default cal kit directory.

MVEM STOR: CKI T ' ZCAN'
"C\R S\Instr\user\Nwa\ Cal i bration\Kits\ZCAN. cal kit

Store the inported cal kit data to a NWA cal kit file
ZCAN. cal kit (assunming that the cal kit name stored in ZCAN. ck
reads ZCAN).

[SENSe<Ch>:]CORRection:COLLect...

This subsystem controls the system error correction and manages calibration Kkits.

[SENSe<Ch>:]CORRection:COLLect[:ACQuire] THRough | OPEN1 | OPENZ2 |
OPEN12 | SHORT1 | SHORT2 | SHORT12 | MATCH1 | MATCH2 | MATCH12 | NET |
ATT | IMATCH12 | REFL1 | REFL2 | SLIDel | SLIDE2 | SLIDE12 | LINE1 | LINE2 |
M102 | O1M2 | M1S2 | SIM2 | OSHORT1 | OSHORT?2

Starts a calibration measurement in order to acquire measurement data for the selected standards. The
standards are reflection or transmission standards and must be connected to port 1 or 2 of the analyzer.

o Use the generalized command [ SENSe<Ch>: ] CORRect i on: COLLect [ : ACQui re] : SELect ed to
obtain measurement data at arbitrary analyzer ports.

<Ch> Channel number of the calibrated channel. If unspecified the numeric suffix is set to 1.
THRough ... Standard types: Through, Open, Short, Match (MATCH12 and IMATCH12 are
OSHORT2 synonymous), Symmetric Network (NET), Attenuation (ATT), Reflect, Sliding Match

(SLIDe), Linel (LINE1 and LINE are synonymous), Line2, Match/Open (M102,
01M2), Match/Short (M1S2, S1M2), Offset Short (OSHort).
The numbers in the parameters denote the analyzer ports. Two numbers 12 mean that
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*RST value

AUTO |
<delay |
phase>

*RST value

SCPI,
Command
Types
Example:

Instrument-Control Commands

two separate calibrations are performed at ports 1 and 2.
ON

Optional entry of delay time or phase for UTHRough standard:

AUTO — The analyzer determines the delay time or phase during the calibration sweep
<delay or phase> — entry of the delay time in ps (for non-dispersive standards) or of an
estimate of the phase at the start frequency of the sweep in deg (for dispersive
standards). If an estimate of the start phase is entered, the analyzer uses the
calculated value which is closest to the estimate.

AUTO

Confirmed (with device-specific standards), no query

See [SENSe<Ch>;]JCORRect i on: COLLect : SAVE.

[SENSe<Ch>:]CORRection:COLLect[:ACQuire]:RSAVe <Boolean>

Activates or deactivates the calibration mode where the raw measurement data of the standards is stored
after the calibration is completed. The setting is valid for the current calibration, where it overwrites the
global setting ([ SENSe<Ch>: ] CORRect i on: COLLect [ : ACQui r e] : RSAVe: DEFaul t ). A new
calibration deletes the calibration data acquired in previous calibrations.

<Ch>

<Boolean>
*RST value

SCPI, Command
Types
Example:

Channel number of the calibrated channel.

ON | OFF - Keep measurement data on or off.
OFF

Device-specific, command or query

CORR:COLL:RSAV:DEF ON

Generally keep the raw measurement data of the standards after the
calibration is completed.

CORR:COLL:METH:DEF 'Test',RSHort, 1

Select a one-port normalization at port 1 with a short standard as calibration
type.

CORR:COLL:SEL SHOR,1

Measure a short standard connected to port 1 and store the raw measurement
results of this standard.

CORR:COLL:RSAV OFF

To save disk space, delete the current raw calibration data after the calibration
is completed.

CORR:COLL:SAVE:SEL

Calculate the system error correction data and apply them to the active
channel.
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[SENSe<Ch>:]CORRection:COLLect[:ACQuire]:RSAVe:DEFault <Boolean>

Activates or deactivates the calibration mode where the raw measurement data of the standards is stored

after the calibration is completed. The setting remains valid for all subsequent calibrations until it is
changed explicitly. A new calibration deletes the calibration data acquired in previous calibrations.

<Ch> Channel number of the calibrated channel.
<Boolean> ON | OFF - Keep measurement data on or off.
*RST value OFF

SCPI, Command Types

Example:

Device-specific, command or query

See [ SENSe<Ch>:] CORRecti on: CO.Lect [: AQUi r e] : RSAVe.

[SENSe<Ch>:]CORRection:COLLect[:ACQuire]:SELected THRough | OPEN |
SHORt | MATCh | NET | ATT | REFL | SLIDE | LINE1 | LINE2,<port_no>,<port_no>

Starts a calibration measurement in order to acquire measurement data for the selected standards. The
standards are reflection or transmission standards and can be connected to arbitrary analyzer ports.

<Ch> Channel number of the calibrated channel.

THRough ... Standard types: Through, Open, Short, Match, Symmetric Network (NET),

LINE2 Attenuation (ATT), Reflect, Sliding Match (SLIDe), Linel (LINE1 and LINE are
synonymous), Line2.

<port_no> Port numbers of the analyzer. For a transmission standard (through, line,
attenuation, symmetric network) the input and output port numbers must be
specified, for reflection standards, only one port number is required.

*RST value -

AUTO | Optional entry of delay time or phase for UTHRough standard:

<delay | AUTO — The analyzer determines the delay time or phase during the calibration

phase> sweep
<delay or phase> — entry of the delay time in ps (for non-dispersive standards) or of
the phase at the start frequency of the sweep in deg (for dispersive standards)

*RST value AUTO

SCPI, Device-specific, no query

Command

Types

Example: See [ SENSe<Ch>: ] CORRect i on: COLLect : SAVE: SELect ed.

[SENSe<Ch>:]CORRection:COLLect:AUTO '<file_name>',<port_no>{,<port_no>}

Selects and initiates a one-port or two-port automatic calibration at arbitrary analyzer and cal unit ports.

© If the test setup contains a high attenuation the analyzer may fail to detect the cal unit ports
connected to each of its ports. In this case use the extended command
[ SENSe<Ch>:] CORRect i on: COLLect : AUTO PORTSs.

If several calibration units are connected, use SYSTem COVMMuUni cat e; RDEVi ce: AKAL: ADDRess to
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select a unit for the calibration.

<Ch> Channel number of the calibrated channel.

'<file_name>"' Name and (possibly) directory of the cal kit file to be used for the
automatic calibration (string parameter):

= If nothing is specified (empty string ' '), the default cal kit file
stored in the calibration unit is used. This file is also used in
manual control.

= A NWA cal kit file name *.calkit without path denotes a
specific cal kit file stored in the Calibration Unit.

= A NWA cal kit file name *.calkit with path denotes a specific
cal kit file stored in an arbitrary directory.

<port_no> Port number(s) of the analyzer. For a 2-port automatic calibration,
either 1, 2 or 2, 1 may be entered. The analyzer automatically
detects the calibration unit ports connected to each analyzer port.

*RST value -
SCPI, Device-specific, no query
Command
Types
Example: CORR:COLL:AUTO ", 1, 2

Perform an automatic 2-port TOSM calibration using the calibration
unit's default calibration kit file and arbitrary test ports of the cal unit.

[SENSe<Ch>:]CORRection:COLLect:AUTO:CKIT '<file_name>'

Generate a cal kit file with the specified name containing the cal kit data of the active calibration unit
(SYSTem COMVLINi cat e: RDEVI ce: AKAL: ADDRess). The cal kit file can be stored in the calibration unit
or written to a directory on the analyzer.

<Ch> Channel number of the calibrated channel (not relevant for this
command).
'<file_name>"' Name and (possibly) directory of the created cal kit file (string

parameter, extension *.calkit):

= If no path and directory is specified, the file is stored in the
calibration unit (see also
[ SENSe<Ch>: ] CORRect i on: COLLect : AUTO). The factory
calibration data on the unit is not overwritten.

= If a path and directory is specified, the file is stored in the
directory on the analyzer's hard disk.

The default directory (MMEMor y: CDI Rect or y) is not used.

*RST value -
SCPI, Device-specific, no query
Command
Types
Example: CORR:COLL:AUTO:CKIT 'AutoCalChar.calkit'
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Generate a cal kit file AutoCalChar.calkit for the active calibration unit
and store it internally.

[SENSe<Ch>:]CORRection:COLLect:AUTO:PORTSs
'<file_name>',<analyzer_port_no>,<cal_unit_port_no>{,<analyzer_port_no>,<cal_u
nit_port_no>}

Selects and initiates a one-port or two-port automatic calibration at arbitrary analyzer and calibration unit
ports.

©  This command is necessary if the analyzer fails to detect the cal unit ports connected to each of its
ports (e.g. because of a high attenuation in the test setup). If auto-detection works you can use the simpler
command [ SENSe<Ch>: ] CORRect i on: COLLect : AUTO.

<Ch> Channel number of the calibrated channel.

'<file_name>"' Name and (possibly) directory of the cal kit file to be used for
the automatic calibration (string parameter):

= If nothing is specified (empty string ' '), the default cal
kit file stored in the calibration unit is used. This file
should be used to operate the calibration unit like in
manual control; specifying another cal kit file is
primarily for service purposes.

= A NWA cal kit file name *.calkit without path denotes a
specific cal kit file stored in the Calibration Unit.

= A NWA cal kit file name *.calkit with path denotes a
specific cal kit file stored in an arbitrary directory.

<analyzer_port_no> Port number(s) of the analyzer. For a 2-port automatic
calibration, either 1, 2 or 2, 1 may be entered.
<cal_unit__port_no> Port number(s) of the cal unit. For a 2-port automatic

calibration, either 1, 2 or 2, 1 may be entered. It is possible to
combine arbitrary (not necessarily matching) pairs of analyzer
and cal unit ports.

*RST value -
SCPI, Command Device-specific, no query
Types
Example: CORR:COLL:AUTO:PORT ", 1, 2, 2, 1

Perform an automatic 2-port TOSM calibration at the analyzer
test ports 1 and 2 using the calibration unit's default calibration
kit file and ports 2 and 1 of the cal unit.

[SENSe<Ch>:]CORRection:COLLect:AUTO:PORTs:CONNection?

Returns the assignment between the network analyzer ports and the ports of the connected automatic
calibration unit.

|FE
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<Ch>

*RST value

SCPI,
Command
Types
Example:

Instrument-Control Commands

Channel number of the calibrated channel (not relevant for this
command).

Device-specific, query only

CORR:COLL:AUTO:PORT ", 1, 2, 2, 1

Perform an automatic 2-port TOSM calibration at the analyzer test ports
1 and 2 using the calibration unit's default calibration kit file and ports 2
and 1 of the cal unit.

CORR:COLL:AUTO:PORT:CONN?

Query the actual port assignment. If the cal unit is properly connected
according to the previous command, the response is 1,2,2,1. A zero
would mean that the corresponding analyzer port is not connected to any
port of the calibration unit.

[SENSe<Ch>:]CORRection:COLLect:CONNection<port_no> NSOFEMALE |
N50MALE | N75FEMALE | N75MALE | PC7 | PC35FEMALE | PC35MALE |
PC292FEMALE | PC292MALE

Additional parameters (): UFEMALE1 | UMALE1 | UFEMALE2 | UMALE2

Selects a connector type at a specified port <port_no> and its gender.

o6 Use [ SENSe<Ch>: ] CORRect i on: COLLect : SCONnect i on<port _no> to select an arbitrary
connector type using a string variable.

<Ch>

<port_no>

Parameters

*RST value

SCPI,
Command
Types
Example:

Channel number of the calibrated channel.

Port numbers of the analyzer.

Note: If the analyzer is set to use the same connectors at all ports
([ SENSe<Ch>: ] CORRect i on: COLLect : CONNect i on<port _no>: PORTs
ALL), then a change of a connector type is valid for all ports. The gender of the
connectors can still be different.

Connector type and gender of the connectors (omitted for query). UFEMALE1 and
UMALE1 denote the user-defined connector type UserConnl, UFEMALEZ2 and
UMALEZ2 denote the user-defined connector type UserConn2. The user-defined
connector types must be defined before being addressed by

[ SENSe<Ch>: ] CORRect i on: COLLect : CONNect i on<port _no>.

N50FEMALE for all ports.

Device-specific, command or query.

*RST; CORR:COLL:CONN1 N75MALE; CONN4?

Change the connector type at port 1 from NSOFEMALE to N75MALE. The connector
type at the other ports is also changed to N75, however, the gender (female) is
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maintained. CORR: COLL: CONN4? returns N75FENALE.

[SENSe<Ch>:]CORRection:COLLect:CONNection:PORTs ALL | SINGle

Qualifies whether the connector types at the analyzer ports (but not their gender) are equal or
independent.

o In the present firmware version, a calibration must be performed using the same connector type at all
ports. Use [SENSe<Ch>:]CORRection:COLLect: CONNection<port_no>:PORTs SINGle if you want
to perform a measurement with independent port connectors.

<Ch> Channel number of the calibrated channel.

Parameters ALL: Equal (uniform) connector types. If the connector type at one port is
changed, the connector type at all other ports is changed accordingly.
SINGIle: Independent (possibly non-uniform) connector types at the ports.

<port_no> Port numbers of the analyzer. This parameter has no effect because the setting
affects all ports.

*RST value ALL

SCPI, Command Device-specific, command or query.

Types

Example: CORR:COLL:CONN:PORTS SING

Select independent connector types at the ports.
CORR:COLL:CONN1 N50MALE; CONN4 N75FEMALE; CONN2?

Select independent connector types at ports 1 and 4. The connector type at port
2 is not changed; the query returns NSOFEMALE.

[SENSe<Ch>:]CORRection:COLLect:DELete ['<cal_name>']

Deletes system error correction data generated and stored previously.
<Ch> Channel number of the calibrated channel.

‘<cal_name>' Name of the calibration (string parameter) defined together with calibration type
[ SENSe<Ch>: ] CORRect i on: COLLect : METHod: DEFi ne. If nothing is specified
the analyzer deletes the last system error correction stored by means of
[ SENSe<Ch>: ] CORRect i on: COLLect : SAVE.

*RST value -

SCPI, Device-specific, no query
Command

Types

Example: CORR:COLL:METH:DEF 'Test',RSHort, 1

Select a one-port normalization at port 1 with a short standard as calibration type.
CORR:COLL:SEL SHOR,1

Measure a short standard connected to port 1 and store the measurement results of
this standard.
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CORR:COLL:SAVE; DEL

Calculate the system error correction data and apply them to the active channel,
then delete the data.

[SENSe<Ch>:]CORRection:COLLect:METHod REFL1 | REFL2 | REFL12 | FTRans |
RTRans | FRTRans | FOPortl | FOPort2 | FOPort12 | FOPTport | ROPTport | TPORt
| TOSM

Selects a one-port or two-port calibration type at ports 1/2.

o Use the generalized command [ SENSe<Ch>: ] CORRect i on: COLLect : METHod: DEFi ne to select
the calibration type for arbitrary analyzer ports or a multiport calibration type.

<Ch> Channel number of the calibrated channel.

Parameters Calibration types: Normalization (REFL1, REFL2 and REFL12 for one-port
normalization, FTRans, RTRans and FRTRans for forward, reverse, and bidirectional
two-port/transmission normalization), Full One Port, One Path Two Port (FOPTport
and ROPTport are equivalent, the query returns OPT12), TOSM. T
The numbers in the parameters denote the analyzer ports. Parameters for two-port
calibration types contain no numbers because the command is only valid for ports 1

and 2.
*RST value -
SCPI, Confirmed (with device-specific calibration types), command or query. If several
Command calibration types are assigned to channel <Ch>, the query returns a list of all
Types calibration types.
Example: See [SENSe<Ch>:]CORRect i on: COLLect : SAVE.

[SENSe<Ch>:]CORRection:COLLect:METHod:DEFine '<cal_name>', REFL |
RSHort | FOPort | FTRans | RTRans | FRTRans | OPTPort | TOSM,
<port_no>[,<port_no>]

Selects a one-port or two-port calibration type at arbitrary analyzer ports.
<Ch> Channel number of the calibrated channel.

‘<cal_name>' Name of the calibration (string parameter). The name serves as a reference to
delete a particular set of system correction data
([ SENSe<Ch>: ] CORRect i on: COLLect : DELet e).

Parameters Calibration types: One-port Normalization (reflection), using an open (REFL) or a
short (RSHort) standard, Full One Port, Two-port Normalization (FTRans, RTRans
and FRTRans for forward, reverse, and bidirectional two-port/transmission
normalization), One Path Two Port, TOSM, .

<port_no> Port numbers of the analyzer. For an n-port calibration type (n = 1 to 2), n port
numbers must be specified. If more than n numbers are defined, the spare numbers
(the last ones in the list) are ignored. Entering less than n numbers causes an error
message.

*RST value —
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SCPI, Device-specific, no query. Use [ SENSe<Ch>: ] CORRect i on: COLLect : METHod?
Command to obtain a list of all calibration types for channel <Ch>.

Types

Example: See [ SENSe<Ch>:] CORRect i on: COLLect : SAVE: SELect ed.

[SENSe<Ch>:]CORRection:COLLect:SAVE

Calculates the system error correction data from the acquired one or two-port measurement results

([ SENSe<Ch>: ] CORRect i on: COLLect[: ACQuire] ), storesthem and applies them to the calibrated
channel <Ch>. To avoid incompatibilities, older system error correction data is deleted unless it has been
transferred into a cal pool (MVEMor y: STORe: CORRecti on <Ch>, '<file_nanme>').

© This command is the ZVR-compatible equivalent of
[ SENSe<Ch>: ] CORRect i on: COLLect : SAVE: SELect ed. It must be used in combination with the ZVR-
compatible commands for calibration method and standard selection; see example below.

<Ch> Channel number of the calibrated channel.
*RST value -

SCPI, Command Confirmed, no query

Types

Example: CORR:COLL:METH REFL1

Select a one-port normalization at port 1 as calibration type.
CORR:COLL OPEN1

Measure an open standard connected to port 1 and store the measurement
results of this standard.

CORR:COLL:SAVE

Calculate the system error correction data and apply them to the active
channel.

[SENSe<Ch>:]CORRection:COLLect:SAVE:DEFault

Generates a set of default system error correction data for the selected ports and calibration type. The
default data set corresponds to a test setup which does not introduce any systematic errors; none of the
measurement results acquired previously ([ SENSe<Ch>: ] CORRect i on: COLLect [: ACQuire]) is
taken into account.

© The main purpose of the default correction data set is to provide a dummy system error correction
which you can replace with your own, external correction data. You may have acquired the external data
in a previous session or even on an other instrument. If you want to use the external correction data on
the analyzer, simply generate the default data set corresponding to your port configuration and calibration
type and overwrite the default data. For details refer to the program example below.

© This command must be used in combination with the ZVR-compatible commands
[SENSe<Ch>:]CORRection:COLLect:METHod and [SENSe<Ch>:]CORRection:DATa. Use
[SENSe<Ch>:]CORRection:COLLect:SAVE:SELected:DEFault if you want to use ZVL-specific calibration
commands or if you want to calibrate more than 2 ports.
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<Ch> Channel number of the calibrated channel.
*RST value -

SCPI, Device-specific, no query

Command

Types

Example: CORR:COLL:METH REFL1

Select a one-port normalization at port 1 with an open standard as calibration type.
CORR:COLL:SAVE:DEF
Calculate a dummy system error correction for the normalization at port 1. The

dummy system error correction provides the reflection tracking error term
'SCORR3..

CORR:DATA? 'SCORR3'
Query the dummy system error correction term. The response is a 1 (written as 1,0

for the real and imaginary part) for each sweep point (no attenuation and no phase
shift between the analyzer and the calibration plane).

CORR:DATA 'SCORR3',<ASCII_data>

Replace the dummy system error correction term with your own correction data,
transferred in ASCII format.

[SENSe<Ch>:]CORRection:COLLect:SAVE:SELected

Calculates the system error correction data from the acquired measurement results

([ SENSe<Ch>: ] CORRect i on: COLLect[: ACQui re] : SELect ed), stores them and applies them to
the calibrated channel <Ch>. To avoid incompatibilities, older system error correction data is deleted
unless it has been transferred into a cal pool (MVEMbdr y: STORe: CORRect i on <Ch>,
'<file_nane>").

<Ch> Channel number of the calibrated channel.
*RST value —

SCPI, Command Confirmed, no query

Types

Example: CORR:COLL:METH:DEF 'Test',RSHort, 1

Select a one-port normalization at port 1 with a short standard as calibration
type.
CORR:COLL:SEL SHOR,1

Measure a short standard connected to port 1 and store the measurement
results of this standard.

CORR:COLL:SAVE:SEL

Calculate the system error correction data and apply them to the active
channel.

1 —
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[SENSe<Ch>:]CORRection:COLLect:SAVE:SELected:DEFault

Generates a set of default system error correction data for the selected ports and calibration type. The
default data set corresponds to a test setup which does not introduce any systematic errors; none of the
measurement results acquired previously

([ SENSe<Ch>: ] CORRect i on: COLLect [ : ACQui re] : SELect ed) is taken into account.

© The main purpose of the default correction data set is to provide a dummy system error correction
which you can replace with your own, external correction data. You may have acquired the external data
in a previous session or even on an other instrument. If you want to use the external correction data on
the analyzer, simply generate the default data set corresponding to your port configuration and calibration
type and overwrite the default data. For details refer to the program example below.

<Ch> Channel number of the calibrated channel.
*RST value -

SCPI, Device-specific, no query

Command

Types

Example: CORR:COLL:METH:DEF 'Test',RSHort,1

Select a one-port normalization at port 1 with a short standard as calibration type.
CORR:COLL:SAVE:SEL:DEF
Calculate a dummy system error correction for the normalization at port 1. The

dummy system error correction provides the reflection tracking error term
'REFLTRACK'.

CORR:CDAT? 'REFLTRACK',1,0
Query the dummy system error correction term. The response is a 1 (written as 1,0

for the real and imaginary part) for each sweep point (no attenuation and no phase
shift between the analyzer and the calibration plane).

CORR:CDAT 'REFLTRACK',1,0,<ASCII_data>

Replace the dummy system error correction term with your own correction data,
transferred in ASCII format.

[SENSe<Ch>:]CORRection:COLLect:SCONnection<port_no>'<conn_name>',
MALE | FEMale

Selects a connector type at a specified port <port_no> and its gender. In contrast to
[ SENSe<Ch>: ] CORRect i on: COLLect : CONnect i on<port _no>, this command uses a string variable
to identify the connector type.

<Ch> Channel number of the calibrated channel.

<port_no> Port numbers of the analyzer.

Note: If the analyzer is set to use the same connectors at all ports
([ SENSe<Ch>: ] CORRect i on: COLLect : CONNect i on<port _no>: PORTs
ALL), then a change of a connector type is valid for all ports. The gender of the
connectors can still be different.

Parameters Connector type (string parameter) and gender of the connectors. The gender
designation MALE | FEMale is not necessary (and ignored) for sexless connector

1 —
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types.
*RST value 'N 50 Ohm',FEM for all ports.
SCPI, Device-specific, command or query.
Command
Types
Example: *RST; CORR:COLL:SCON1 'N 75 Ohm', MALE; SCON4?

Change the connector type at port 1 from 'N 50 Chm, FEMto'N 75 Chni, MALE.
The connector type at the other ports is also changed to N 75 Ohm, however, the
gender (female) is maintained. CORR: COLL: SCON4? returns' N 75 Chmi, FEM

[SENSe<Ch>:]CORRection:CONNection ‘'<conn_name>', TEM | WGUide, GENDer
| NGENder, <perm_rel>, <imped>

Configures the user-defined connector types.

<Ch> Channel number

‘<conn_name>' Name of the user-defined connectors, string parameter

TEM | WGUide Transverse electric or waveguide type propagation mode

GENDer | NGENder Polar connector type (m/f)
Sexless connector type

<perm_rel> Relative permittivity

Range [def. unit] 0.0000000001 to 1000. [-] UP/DOWN/MIN/MAX parameters are not
available for this command

*RST value -

<imped> For TEM type connectors: reference impedance in Q (without unit),
For WGUide type connectors: cutoff frequency in Hz (without unit)

Range [def. unit] Ref. impedance: 1uQ to 1000 MQ
Cutoff frequency: 0 Hz to 1000 GHz

*RST value -

SCPI, Command Device-specific, command or query

Types

Example: CORR: CONN ' USERCON , TEM GEND, 1. 00000, 50

Define a TEM type connector type names USERCON.
CORR:CONN? 'USERCON'

Query the properties of the configured connector type.
CORR:CONN:DEL 'USERCON!

Delete the configured connector type.

[SENSe<Ch>:]CORRection:CONNection:DELete '<conn_name>'

Deletes a user-defined connector type named '<conn_name>'.

<Ch> Channel number
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‘<conn_name>' Name of the user-defined connectors, string parameter
SCPI, Command Types Device-specific, no query

Example: See [SENSe<Ch>:]CORRection: CONNection
[SENSe<Ch>:]CORRection:DATA 'SCORR1'|...|'SCORR12'

Writes or reads system error correction data for a specific channel <Ch> and calibration method
([SENSe<Ch>:]CORRection:COLLect:METHod). The analyzer test ports 1 or 2 are implicitly specified with
the correction terms. The setting command can be used to transfer user-defined correction data to the
analyzer; the query returns the current correction data set. ASCII or block data can be transferred,
depending on the selected data transfer format (FORMat [ : DATA]).

o The sweep must be stopped to transfer calibration data; see program example for
[ SENSe<Ch>: ] CORRect i on: COLLect : SAVE: DEFaul t .

o Use the generalized command [ SENSe<Ch>: ] CORRect i on: COLLect : CDATa to transfer calibration
data for arbitrary analyzer ports.

<Ch> Channel number of the calibrated channel. If unspecified the numeric suffix is set to
1.

Error term String parameters describing the different error terms, depending on the current

parameters calibration method; see table below. Each term contains one complex value (real and
imaginary part) for each sweep point.

Range [def. The error terms consist of dimensionless complex numbers. The parameters must be

unit] transferred in full length and have the following meaning:

'SCORR1' — Directivity at port 1

'SCORR2' — Source match at port 1

'SCORR3' — Reflection tracking at port 1

'SCORR4' — Forward isolation between port 1 and port 2

'SCORRS' — Load match at port 2

'SCORRG6' — Forward transmission tracking between port 1 and port 2
'SCORRY7' — Directivity at port 2

'SCORRS8' — Source match at port 2

'SCORRY9' — Reflection tracking at port 2

'SCORR10' — Reverse isolation between port 2 and port 1
'SCORR11' — Load match at port 1

'SCORR12' — Reverse transmission tracking between port 2 and port 1

*RST value -
The analyzer provides a default calibration corresponding to a test setup which does
not introduce any systematic errors; see
[ SENSe<Ch>:] CORRect i on: COLLect : SAVE: DEFaul t .

SCPI, Device-specific, command or query

Command

Types

Example: See [SENSe<Ch>:]CORRection:COLLect:SAVE:DEFault.

The different calibration types of the analyzer provide the following error terms:

Calibration type Parameter in Available error terms (depending
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[SENSe<Ch>:]CORRection:COLLect:METHod on port numbers)
One-port normalization REFL1 'SCORR3'
(reflection) using an open REFL2 'SCORRY'
standard REFL12 'SCORR3' and 'SCORRY'
Full one port FOPort1 'SCORR1' to 'SCORR3'
FOPort2 'SCORR7' to 'SCORRY9'
FOPort12 'SCORR1' to 'SCORR3' and
'SCORR7' to 'SCORRY9'
Two-port normalization FTRans 'SCORRG6'
RTRans 'SCORR12'
FRTRans 'SCORR6' and 'SCORR12'
One path two port FOPTport 'SCORR1' to 'SCORR3', 'SCORR®&'
ROPTport 'SCORR7' to 'SCORRY',
'SCORR12'
TOSM TOSM 'SCORR1' to 'SCORR12'
(at present the isolation terms
'SCORR4' and 'SCORR10' are not
included)

[SENSe<Ch>:]CORRection:DATA:PARameter?

Returns the sweep settings of the active system error correction for channel <Ch>.

<Ch> Channel number of the calibrated channel.

Response Five values, corresponding to the start and stop frequency of the calibration
sweep, the number of points, the source power, and the sweep type (LIN | LOG |
SEGM).

*RST value — (the command generates an execution error if no system error correction is
active)

SCPI, Device-specific, query only

Command

Types

Example: See [SENSe<Ch>:]CORRection:DATE?

[SENSe<Ch>:]CORRection:DATE?

Returns the date and time when the active system error correction data for channel <Ch> was acquired.

<Ch> Channel number of the calibrated channel.

*RST value — (the command generates an execution error if no system error correction is active)
SCPI, Device-specific, query only

Command

Types

Example: CORR:COLL:METH REFL1

Select a one-port normalization at port 1 as calibration type.
CORR:COLL OPEN1

Measure an open standard connected to port 1 and store the measurement results
of this standard.

CORR:COLL:SAVE
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Calculate the system error correction data and apply them to the active channel.
CORR:DATE?

Query the time when the system error correction became active. The analyzer
returns the data and time, e.g. '03/20/06,18:30:39'.

CORR:DATA:PAR?

Query the sweep settings for the calibration sweep. The analyzer returns the start
and stop frequency, the number of points, source power, and the sweep type, e.g.
300000,8000000000,201,0,LIN.

CORR:SST?

Query the calibration status. The analyzer returns 'CAL OFF' (because the
performed one-port calibration is not sufficient for the measured transmission S-
paramter Sy,).

[SENSe<Ch>:]CORRection:EDELay<port_no>:AUTO ONCE

Defines the offset parameter for the active test port such that the residual delay of the active trace (defined
as the negative derivative of the phase response) is minimized across the entire sweep range.

<Ch> Channel number of the offset-corrected channel.

<port_no> Port number of the analyzer. This numeric suffix is ignored; the active port is
determined by the active trace.

ONCE Applies the Auto Length function.

*RST value -

SCPI, Command Device-specific, no query

Types

Example: *RST; CORR EDEL: AUTO ONCE

Reset the instrument and apply the auto length function to the default trace
(Trclin channel 1).

[SENSe<Ch>:]CORRection:EDELay<port_no>:DIELectric <permittivity>

Defines the permittivity for the offset correction at test port <port_no>.

<Ch> Channel number of the offset-corrected channel
<port_no> Port number of the analyzer

<permittivity> Permittivity

Range [def. unit] 1to +1E+6 []

*RST value 1.00062 [-]

SCPI, Command Types Device-specific, command or query

Example: See [SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth
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[SENSe<Ch>:]CORRection:EDELay<port_no>:DISTance <length>

Defines the offset parameter for test port <port_no> as a mechanical length.

<Ch> Channel number of the offset-corrected channel

<port_no> Port number of the analyzer

<length> Mechanical length

Range [def. unit] —3.402823466E+038 m to +3.4028234664E+038 m.

*RST value 0 m [m or foot (ft), depending on the Distance Unit selected in the System
Configuration dialog]

SCPI, Command Device-specific, command or query

Types

Example: See [SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth

[SENSe<Ch>:]CORRection:EDELay<port_no>:ELENgth <length>

Defines the offset parameter for test port <port_no> as an electrical length.

<Ch> Channel number of the offset-corrected channel

<port_no> Port number of the analyzer

<length> Electrical length

Range [def. —1E+9 m to +1E+9 m [m or foot (ft), depending on the Distance Unit selected in the
unit] System Configuration dialog]. The increment (UP, DOWN) is 1 mm.

*RST value Om

SCPI, Device-specific, command or query

Command

Types

Example: CORR: EDEL2: ELEN 0. 3

Define an electrical length of 30 cm for channel 1 and port no. 2.
CORR:EDEL2:DIST?; DIEL?

Query the values of the mechanical length and the permittivity at port 2. The
mechanical length is equal to the electrical length divided by the square root of the
permittivity; the latter is set to its default value. The response is
0.29990704322;1.00062.

CORR:EDEL2?

Query the value of the delay at port 2. The delay is equal to the electrical length
divided by the speed of light in the vacuum, so the response is 1.0006922856E-009.

CORR:LOSS2 2; LOSS2:FREQ 1.5 GHz; OFFS 3 dB

Define the offset loss parameters at port 2.

[SENSe<Ch>:]CORRection:EDELay<port_no>[:TIME] <delay>

Defines the offset parameter for test port <port_no> as a delay time.
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<Ch> Channel number of the offset-corrected channel

<port_no> Port number of the analyzer

<delay> Delay

Range [def. unit] -3.40282346638529E+038 s to +3.40282346638529E+038 s [s].
*RST value Os

SCPI, Command Types Device-specific, command or query

Example: See [ SENSe<Ch>: ] CORRect i on: EDELay<port _no>: ELENgt h

[SENSe<Ch>:]CORRection:FACTory[:STATe] <Boolean>

Enables or disables the factory calibration for a particular channel.

<Ch> Channel number of the calibrated channel
<Boolean> Enable or disable factory calibration

*RST value ON

SCPI, Command Device-specific, command or query
Types

Example: *RST; CORR: FACT?

Reset the instrument and query whether the factory calibration for channel 1 is
enabled. The response is 1.

[SENSe<Ch>:]CORRection:LOSS<port_no> <ref_loss>

Defines the offset loss at the reference frequency
([ SENSe<Ch>:] CORRect i on: LOSS<port _no>: FREQuency).

<Ch> Channel number of the offset-corrected channel

<port_no> Port number of the analyzer

<ref_loss> Frequency-dependent part of the offset loss

Range [def. unit] -200 dB to +200 dB [dB]. The increment (UP/DOWN) is 0.001 dB.
*RST value 0dB

SCPI, Command Types Device-specific, command or query

Example: See [ SENSe<Ch>: ] CORRect i on: EDELay<port _no>: ELENgt h

[SENSe<Ch>:]CORRection:LOSS<port_no>:AUTO ONCE

Defines the offset parameters for the active test port such that the residual delay of the active trace
(defined as the negative derivative of the phase response) is minimized and the measured loss is
reproduced as far as possible across the entire sweep range.

<Ch> Channel number of the offset-corrected channel.
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<port_no> Port number of the analyzer. This numeric suffix is ignored; the active port is
determined by the active trace.

ONCE Applies the Auto Length and Loss function.

*RST value -

SCPI, Command Device-specific, no query

Types

Example: *RST; CORR LOSS: AUTO ONCE

Reset the instrument and apply the Auto Length and Loss function to the
default trace (Trcl in channel 1).

[SENSe<Ch>:]CORRection:LOSS<port_no>:FREQuency <ref frequency>

Defines the reference frequency for the frequency-dependent part of the offset loss
([ SENSe<Ch>: ] CORRect i on: LOSS<port _no>: OFFSet ).

<Ch> Channel number of the offset-corrected channel

<port_no> Port number of the analyzer

<ref_frequency> Reference frequency

Range [def. unit] Frequency range of the analyzer model [Hz]. The increment (UP/DOWN) is
1 MHz.

*RST value 1000000000 Hz (= 1 GHz)

SCPI, Command Device-specific, command or query

Types

Example: See [ SENSe<Ch>: ] CORRect i on: EDELay<port _no>: ELENgt h

[SENSe<Ch>:]CORRection:LOSS<port_no>:OFFSet <DC_loss>

Defines the frequency-independent part (DC value) of the offset loss.

<Ch> Channel number of the offset-corrected channel

<port_no> Port number of the analyzer

<DC_loss> Frequency-independent part of the offset loss

Range [def. unit] -200 dB to +200 dB [dB]. The increment (UP/DOWN) is 0.001 dB.
*RST value 0dB

SCPI, Command Types Confirmed, command or query

Example: See [ SENSe<Ch>: ] CORRect i on: EDELay<port _no>: ELENgt h

[SENSe<Ch>:]CORRection:OFFSet<port_no>[:STATe] <Boolean>

Resets the offset parameters for all test ports to zero or queries whether any of the offset parameters are
different from zero.

<Ch> Channel number of the offset-corrected channel
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<port_no>

<Boolean>

*RST value

SCPI, Command
Types
Example:

Instrument-Control Commands

Port number of the analyzer. This numeric suffix is ignored; the command
affects the parameters of all ports.

The parameter function depends on whether the command is used as a setting
command or as a query:

For setting command:

ON - no effect

OFF — resets all length offsets to zero

For query:

1 — at least one length offset is different from zero

0 — all length offsets are zero

OFF
Device-specific, command or query

*RST; CORR: CFFS?

Reset the instrument and query whether the length offset parameters have
been reset as well. The response is 0.

[SENSe<Ch>:]CORRection:OFFSet<port_no>:MAGNitude <DC_loss>

Defines the frequency-independent part (DC value) of the offset loss.

o Use the [ SENSe<Ch>: ] CORRecti on: LOSS<port _no>... commands to define the complete set of
loss offset parameters. [ SENSe<Ch>: ] CORRect i on: OFFSet <port _no>: MAGNI t ude is equivalent to
[ SENSe<Ch>: ] CORRect i on: LOSS<port _no>: OFFSet

<Ch>
<port_no>

<DC_loss>
Range [def. unit]
*RST value

SCPI, Command Types

Channel number of the offset-corrected channel
Port number of the analyzer

Frequency-independent part of the offset loss
-200 dB to +200 dB [dB]. The increment (UP/DOWN) is 0.001 dB.
0dB

Confirmed, command or query

[SENSe<Ch>:]CORRection:SSTate?

Returns the state of the active system error correction for channel <Ch>.

<Ch>

Response

*RST value

SCPI, Command
Types
Example:

Channel number of the calibrated channel.

Sting variable containing the calibration state label in the trace list ('Cal', 'Cal',
'Ca?', 'Cav', 'Cal Off").
" (empty string)

Device-specific, query only

See [SENSe<Ch>:]CORRection:DATE?
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[SENSe<Ch>:]CORRection[:STATe] <Boolean>

Enables or disables the system error correction for channel <Ch>.

<Ch> Calibrated channel number

<Boolean> Enables (ON) or disables (OFF) the correction.
*RST value ON [-]

SCPI, Command Confirmed, command or query

Types

Example: *RST; CORR?

Reset the instrument and query whether channel 1 is system error corrected.
The response is 1.

[SENSe<Ch>:]FREQuency...
This subsystem sets frequency-related parameters, especially the measurement and display ranges for
the different sweep types.

The frequency ranges for the different instrument models are listed below. The specified frequency ranges
start at 9 kHz; see data sheet.

R&S ZVL3 and R&S ZVL3-75 | R&S ZVL6 R&S ZVL13

Start, Stop | 10 Hz to 3 GHz 10 Hz to 6 GHz 5 kHz to 15 GHz
The stop freq. is preset to 13.6 GHz;
see data sheet

Center >10 Hz to <3 GHz >10 Hz to <6 GHz >5kHz to< 15 GHz
Span 10 Hz to 2.99999999 GHz 10 Hz to 5.99999999 GHz | 10 Hz to 14.99999999 GHz

Note: The sweep range can be defined alternatively by a combination of Start/Stop frequencies or a
Center frequency and Span.

[SENSe<Ch>:]FREQuency:CENTer <center_frequency>

Defines the center of the measurement and display range for a frequency sweep.

<Ch> Channel number. If unspecified the numeric suffix is set to 1.

<center_frequency> Center frequency of the sweep.

Range [def. unit] Depending on the instrument model [Hz]. The increment (parameters UP or
DOWN) is 0.1 kHz.

*RST value Center of the analyzer's default frequency range: (fuat + feop)/2

SCPI, Command Confirmed, command or query.

Types

Example: FUNC "XFR:POW:RAT B1, A2"

Activate a frequency sweep and select the ratio B1/A2 as measured
parameter for channel and trace no. 1.

FREQ CENT 100MHz
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Set center frequency to 100 MHz.
FREQ SPAN 50000
Set frequency span to 50 kHz.

© The measurement range defined by means of the center frequency and the current span
([SENSe<Ch>:]JFREQuency:SPAN) must not exceed the allowed frequency range of the analyzer.
If necessary, the span is reduced to min (Center — fuw, fuax— Center).

[SENSe<Ch>:]FREQuency:MODE SWEep | SEGMent

Selects the sweep type and defines which set of commands controls the stimulus frequency.

© The command [ SENSe<Ch>: | SWEep: TYPE provides a complete list of sweep types.
<Ch> Channel number.

SWEep Linear or logarithmic frequency sweep, depending on the selected spacing
([ SENSe<Ch>: ] SWEep: SPAC ng LI Near | LOGarit hni c). The frequency
range is set via [ SENSe<Ch>: | FREQuency: STARt etc.

SEGMent Segmented frequency sweep. The sweep range is composed of several continuous
frequency ranges or single frequency points defined by means of the commands in
the [ SENSe<Ch>: ] SEGVent <Seg>. .. subsystem.

SCPI, Confirmed (with device-specific *RST value and parameters), command or query.
Command

Types

Example: FREQ:MODE SWE

Activate a frequency sweep.
SWE: TYPE LOG

Set the sweep type Log Frequency.

[SENSe<Ch>:]FREQuency:SPAN <span>

Defines the width of the measurement and display range for a frequency sweep.

<Ch> Channel number.

<span> Frequency span of the sweep.

Range [def. unit] Depending on the instrument model [Hz]. The increment (parameters UP or
DOWN) is 0.1 kHz.

*RST value Default stop value (depending on the analyzer model) minus default start value
(9 kHZ)y fs1art — Istop-

SCPI, Command Confirmed, command or query.

Types

Example: FUNC "XFR:POW:RAT B1, A2"
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Activate a frequency sweep and select the ratio B1/A2 as measured parameter
for channel and trace no. 1.

FREQ CENT 100MHz
Set center frequency to 100 MHz.
FREQ SPAN 50000

Set frequency span to 50 kHz, leaving the center frequency unchanged.

Note: The measurement range defined by means of the span and the current center frequency
([SENSe<Ch>:]JFREQuency:CENTer), must not exceed the allowed frequency range of the
analyzer. If necessary, the center frequency is adjusted to fun + Span/2 or fu.x— Span/2.

[SENSe<Ch>:]FREQuency:STARt <start_frequency>

Defines the start frequency for a frequency sweep which is equal to the left edge of a Cartesian diagram.

<Ch> Channel number.

<start_frequency> Start frequency of the sweep.

Range [def. unit] Depending on the instrument model [Hz]. The increment (parameters UP or
DOWN) is 0.1 kHz.

*RST value 9 kHz (larger than the minimum frequency of the analyzer).

SCPI, Command Confirmed, command or query.

Types

Example: FUNC "XFR:POW:RAT B1, A2"

Activate a frequency sweep and select the ratio B1/A2 as measured
parameter for channel and trace no. 1.

FREQ STAR 100000

Set start frequency to 100 kHz.
FREQ STOP 10MHz

Set stop frequency to 10 MHz.

Note: If the start frequency entered is greater than the current stop frequency
([SENSe<Ch>:]JFREQuency:STOP), the stop frequency is set to the start frequency plus the
minimum frequency span ([SENSe<Ch>:]JFREQuency:SPAN).

[SENSe<Ch>:]FREQuency:STOP <stop_frequency>

Defines the stop frequency for a frequency sweep which is equal to the right edge of a Cartesian diagram.

<Ch> Channel number.

<stop_frequency> Stop frequency of the sweep.

Range [def. unit] Depending on the instrument model [Hz]. The increment (parameters UP or
DOWN) is 0.1 kHz.

*RST value Maximum frequency of the analyzer: MAX

SCPI, Command Confirmed, command or query.
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Types
Example: FUNC "XFR:POW:RAT B1, A2"

Activate a frequency sweep and select the ratio B1/A2 as measured
parameter for channel and trace no. 1.

FREQ STAR 100000

Set start frequency to 100 kHz.
FREQ STOP 10MHz

Set stop frequency to 10 MHz.

Note: If the stop frequency entered is smaller than the current start frequency
([ISENSe<Ch>:]JFREQuency:STARY), the start frequency is set to the stop frequency minus the
minimum frequency span ([SENSe<Ch>:]JFREQuency:SPAN).

[SENSe<Chn>:]JFUNCtion...

This subsystem selects the sweep type and the measurement parameter.

[SENSe<Chn>:]FUNCtion[:ON] '<string>'

Defines the sweep type and the measurement parameter in a single string.

Note: To select a measurement parameter without changing the sweep type, use
CALCulate<Ch>:PARameter:MEASure. Use the other commands in the
CALCul at e<Ch>: PARanet er ... subsystem to create or delete traces and select measurement

parameters.

<Chn> Channel number used to identify the active trace. If
[ SENSe<Chn>: ] FUNCt i on[ : ON] is not used as a query, the number must be 1.

'<string>' Single string parameter defining the sweep type and the parameter to be
measured: <string> = "<sweep_type>:<parameter>".

Range [def. unit] See list of strings below [-].

*RST value "XFR:S21"'

SCPI, Confirmed, command or query

Command

Types

Example: CALCA: PAR SDEF " Ch4Tr1", "sSi1"

Create channel 4 and a trace named Ch4Tr1 to measure the input reflection
coefficient S11. The trace automatically becomes the active trace.

SENS4:FUNC?

Check (query) the sweep type and measurement parameter of the active trace.
The result is 'XFR:POW:S11".

The following keyword defines the sweep type (see SCPI command reference: presentation layer):

XFRequency | Frequency sweep (Lin. Frequency/Log. Frequency/Segmented Frequency)
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The following keywords define the measurement parameter (see SCPI command reference: function
name):

POVer : S<Pt o+ ><Pt ;> | S-parameter with output and input port number of the DUT, e.g. S11, S21.

POWer : KFACt or Stability factor K
POver : MJFact or <1| 2> | gtapility factors p1 or p2

[SENSe<Ch>:]POWer...

This subsystem controls the power at the input ports of the analyzer.

[SENSe<Ch>:]POWer:ATTenuation ARECeiver | BRECeiver, <numeric_value>

Sets an attenuation factor for the received waves b4 and bs.

<Ch> Channel number. If unspecified the numeric suffix is set to 1.

Test port of the analyzer:
. Test port 1

ARECeiver |

BRECeiver | Test port 2

<numeric_value> Attenuation factor for the received wave.

Range [def. unit] 0 dB to 30 dB. UP and DOWN increment/decrement the attenuation in 5 dB
steps. The analyzer rounds any entered value below the maximum
attenuation to the closest step.

*RST value +10 dB (0 dB for R&S ZVL13)

SCPI, Command Confirmed, command or query

Types

Example: POW ATT AREC, 15

Set an attenuation factor of 15 dB for the waves received at test port 1 and
channel no. 1. The other test ports and channels are not affected.

[SENSe<Ch>:]ROSCillator...

This subsystem controls the frequency reference oscillator.

[SENSe<Ch>:]ROSCillator[:SOURce] INTernal | EXTernal

Selects the source of the reference oscillator signal.

<Ch> Channel number. This suffix is ignored in the ROSCi | | at or subsystem and can be
set to any value.

INTernal Select internal 10 MHz reference oscillator.

EXTernal Select external reference clock. The frequency of the external reference clock is

specified via [ SENSe<Chn>: ] ROSCi | | at or : EXTer nal : FREQuency.
*RST value INTernal

1 —
Operating Manual 1303.6580.32-05 515


https://www.manualsplus.com/

R&S ZVL Command Reference

Instrument-Control Commands

SCPI, Confirmed, command or query
Command

Types

Example: ROSC EXT

Select external reference oscillator.
ROSC:EXT:FREQ?

Query the frequency of the external reference oscillator. The response is 10000000
Hz, i.e. the frequency of the external reference oscillator must be 10 MHz.

[SENSe<Ch>:]ROSCillator:EXTernal:FREQuency <numeric_value>

Specifies or queries the frequency of the external reference oscillator.

<Ch> Channel number. This suffix is ignored in the ROSCi | | at or subsystem and
can be set to any value.

<numeric_value> Frequency of the external reference clock signal. The frequency must be 10
MHz; any other setting is ignored.

Range [def. unit] 10 MHz [HZz].

*RST value 10 MHz

SCPI, Command Confirmed, command or query

Types

Example: See [SENSe<Ch>:]ROSCillator[:SOURce].

[SENSe<Ch>:]SEGMent<Seg>...

This subsystem defines all channel settings for a Segmented Frequency sweep. A segmented sweep is
activated via [ SENSe<Ch>: ] SWEep: TPYE SEGvent .

o

o The commands in the [ SENSe<Ch>: ] SEGVent <Seg>. . . subsystem do not accept the step
parameters UP and DOWN. Numeric values can be entered directly or using the DEFault,
MINimum, MAXimum parameters.

[SENSe<Ch>:]SEGMent<Seg>:ADD

Inserts a new sweep segment using default channel settings (Insert New Segment). The added segment
covers the frequency interval between the maximum frequency of the existing sweep segments and the
stop frequency of the entire sweep range.

o

o Use [ SENSe<Ch>: ] SEGVent <Seg>: | NSer t to create a segment with specific channel settings.

<Ch> Channel number. If unspecified the numeric suffix is set to 1.

<Seg> Sweep segment number. Segment numbers must be sequential. If n segments
already exist, the added segment must have the segment number n+1.

*RST value -

SCPI, Command Device-specific, no query.
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Types
Example: SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.5S, 0, 10KHZ

Create a sweep segment with a sweep range between 1.0 MHz and 1.5 MHz.
SEGM2:ADD

Create a second sweep segment. The frequency range of the second segment
will be between 1.5 MHz and the maximum frequency of the analyzer.

[SENSe<Ch>:]SEGMent<Seg>:ATTenuation<port_no> <Attenuation>

Defines the attenuation factors for the received waves b, and b, in segment no. <Seg>. .

<Ch> Channel number.

<Seg> Sweep segment number.

<port_no> Test port number of the analyzer, 1 (wave b,) or 2 (wave b,). If unspecified the
numeric suffix is set to 1.

<Attenuation> Attenuation factor for the received wave.

Range [def. unit] 0 dB to +30 dB. UP and DOWN increment/decrement the attenuation in 5 dB

steps. The analyzer rounds any entered value below the maximum attenuation
to the closest step.

*RST value +10 dB

SCPI, Command Device-specific, with query.

Types

Example: SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.5S, 0, 10KHZ

Create a sweep segment with a sweep range between 1.0 MHz and 1.5 MHz.
SEGM:ATT1 5; ATT2 15

Define an input attenuation of 5 dB for the by wave, 15 dB for the b, wave.

[SENSe<Ch>:]SEGMent<Seg>:BWIDth[:RESolution] <Bandwidth>

Defines the resolution bandwidth of the analyzer (Meas Bandwidth) in sweep segment no. <Seg>. At the
same time, the command activates separate bandwidth setting in all sweep segments
([ SENSe<Ch>: ] SEGvent <Seg>: BW Dt h[ : RESol uti on] : CONTr ol ON).

<Ch> Channel number.

<Seg> Sweep segment number.

<Bandwidth> Internal source power.

Range [def. unit] 1.0E-6 Hz to 5 MHz [HZz]. UP and DOWN increment/decrement the bandwidth in

1-2-5 steps for each decade. The analyzer rounds up any entered value between
these steps and rounds down values exceeding the maximum bandwidth.

*RST value 10 kHz

SCPI, Device-specific, command or query
Command
Types
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Example: SEGM ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings and
thus 10 kHz measurement bandwidth.

SEGM:BWID 1 MHZ

Increase the resolution bandwidth to 1 MHz.

[SENSe<Ch>:]SEGMent<Seg>:BWIDth[:RESolution]:CONTrol <Boolean>

Qualifies whether or not the Meas Bandwidth can be set independently for each sweep segment.

<Ch> Channel number.
<Seg> Sweep segment number.
<Boolean> ON: The bandwidth can be set independently for each sweep segment.

OFF: The bandwidth in all sweep segments is equal to the bandwidth for
unsegmented sweeps set via SENSe<Ch>: BW Dt h[ : RESol uti on] .

*RST value OFF. The parameter is automatically switched to ON when a bandwidth is entered
using [ SENSe<Ch>: ] SEGVent <Seg>: BW Dt h[ : RESol uti on] .

SCPI, Device-specific, command or query
Command

Types

Example: SEGV ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings and thus
10 kHz measurement bandwidth.

SEGM BWD 1 M{Z
Increase the resolution bandwidth to 1 MHz.
SEGM BW D: CONT OFF

Couple the bandwidths in all segments and reset the bandwidth in segment no. 1 to
the initial value.

[SENSe<Ch>:]SEGMent<Seg>:BWIDth[:RESolution]:SELect FAST | NORMal

Defines the Filter Type (selectivity) in sweep segment no. <Seg>. At the same time, the command
activates separate filter type settings in all sweep segments
([ SENSe<Ch>: ] SEGvent <Seg>: BW Dt h[ : RESol uti on] SELect : CONTr ol ON).

<Ch> Channel number.

<Seg> Sweep segment number.

FAST Use IF filter with normal selectivity and short settling time.
NORMal Use IF filter with higher selectivity but larger settling time.
*RST value FAST

SCPI, Command Device-specific, command or query

Types
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Example: SEGM:ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings and
thus the Fast filter type.

SEGM:BWID:SEL NORM
Activate an IF filter with high selectivity.

[SENSe<Ch>:]SEGMent<Seg>:BWIDth[:RESolution]:SELect:CONTrol <Boolean>

Qualifies whether or not the Filter Type (selectivity) can be set independently for each sweep segment.

<Ch> Channel number.
<Seg> Sweep segment number.
<Boolean> ON — The filter type can be set independently for each sweep segment.

OFF — The filter type in all sweep segments is equal to the filter type for
unsegmented sweeps set via SENSe<Ch>: BW Dt h[ : RESol uti on] : SELect .

*RST value OFF. The parameter is automatically switched to ON when a bandwidth is entered
using [ SENSe<Ch>: ] SEGVent <Seg>: BW Dt h[ : RESol uti on] : SELect .

SCPI, Device-specific, command or query
Command

Types

Example: *RST; SEGM:ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings and thus
the Fast filter type.

SEGM:BWID:SEL NORM

Change the filter type to Normal.
BWID:SEL?

Query the (default) filter type for unsegmented sweeps. The response is FAST.
SEGM:BWID:SEL:CONT OFF

Couple the filter type in all segments and reset the filter type in segment no. 1 to the
unsegmented value FAST..

[SENSe<Ch>:]SEGMent:CLEar

Deletes all sweep segments in the channel. The command is equivalent to
[ SENSe<Ch>: ] SEGvent : DELet : ALL.

[SENSe<Ch>:]SEGMent<Seg>:COUNt?

Returns the number of sweep segments in the channel including all segments that are switched off
([ SENSe<Ch>: ] SEGVent <Seg>[: STATe] OFF).

<Ch> Channel number.
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*RST value -

SCPI, Command Device-specific, query only.

Types

Example: SEGM:ADD
Create a new sweep segment no. 1 in channel no. 1 using default
settings.
SEGM OFF

Disable the measurement in the created sweep segment.
SEGM:COUN?

Query the number of segments.

[SENSe<Ch>:]SEGMent<Seg>:DEFine <Start>,<Stop>,<Points>,<Power>,<Point
Delay>,<Unused>,<Meas. Bandwidth>[,<LO>]

Re-defines a sweep segment with specific channel settings (Insert New Segment). The segment replaces
an existing segment <Seg> in the segment list. The modified segment must not overlap with any of the
existing segments.

Entry of the first seven numeric parameters is mandatory; no default values are provided. All settings
except <LO> can be changed for existing segments using other commands of the
[ SENSe<Ch>: ] SEGVent <Seg>. .. subsystem.

Note: Use [ SENSe<Ch>: | SEGvent <Seg>: Add to create a segment with default channel settings. Use
[ SENSe<Ch>: ] SEGvent <Seg>: | NSert (no query) to insert a new segment into the current

segment list.
<Ch> Channel number.
<Seg> Sweep segment number. Segment numbers must be sequential. The specified
segment number must be smaller or equal to the number of existing segments
plus 1.
If segment number <Seg> already exists, it is replaced by the new segment.
<Start>, <Stop> Start and stop frequency of the segment. See

[ SENSe<Ch>: ] SEGvent <Seg>: FREQuency: STARt and
[ SENSe<Ch>: ] SEGvent <Seg>: FREQuency: STOP.

Range [def. unit] A new segment must not overlap with any of the existing segments. Besides the
frequency range depends on the analyzer model. [Hz]

<Points> Number of sweep points in the segment. See
[ SENSe<Ch>: ] SEGvent <Seg>: SWEep: PO Nt s.

Range [def. unit] 110 2147483647. [1] 1 is allowed if start and stop frequencies are equal.

<Power> Internal source power in the segment. See
[ SENSe<Ch>: ] SEGVent <Seg>: POér .

Range [def. unit] —40 dBm to +10 dBm. The exact range depends on the analyzer model; refer to
the data sheet [dBm]. UP and DOWN increment/decrement the source power in
1-dB steps.

<Point Delay> Delay for each partial measurement in the segment. See

[ SENSe<Ch>: ] SEGMent <Seg>: SWEep: DVELI . In the setting
[ SENSe<Ch>: ] SEGvent <Seg>: | NSert : SELect SWIi ne, this parameter is
replaced by <Time>. On R&S ZVL13 network analyzers, no point delay can be
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Range [def. unit]

ZVYRM<Unused>

<Meas.
Bandwidth>

Range [def. unit]
<LO>

Range [def. unit]

SCPI,
Command
Types
Example:

Instrument-Control Commands

set: the value must be 0.

0 s to 2.5E+003 s. [s] AUTO activates automatic sweep time setting in the
segment, which is equivalent to a meas. delay of 0 s.

Ignored parameter, should be set to the default value 0.
Resolution bandwidth in the segment. See

[ SENSe<Ch>: ] SEGvent <Seg>: BW Dt h[ : RESol uti on] .
1.0E-6 Hz to 5 MHz [HZ].

Position of the local oscillator frequency LO relative to the RF frequency (Spur
Avoid). In remote control this parameter must be set when a sweep segment is
created.

POSitive: LO > RF

Device-specific, with query (used to retrieve the channel settings for a particular
sweep segment).

SEGM:ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings.
SEGM:DEF?

Query the channel settings for the new segment.

[SENSe<Ch>:]SEGMent<Seg>:DELete

Deletes the specified (single) sweep segment (Del. Selected Segment).
[ SENSe<Ch>: ] SEGvent <Seg>: DELet e: ALL deletes all segments in the channel.

<Ch>
<Seg>
*RST value

SCPI, Command
Types
Example:

Channel number.

Sweep segment number. If unspecified, the value is set to 1.

Device-specific, no query.

SEGM ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings and
thus NORMal selectivity.

SEGM:DEL

Delete the created segment.

[SENSe<Ch>:]SEGMent:DELete:ALL

Deletes all sweep segments in the channel (Del. All Segments). [ SENSe<Ch>: | SEGvent <Seg>: DELet e
deletes a single segment.

<Ch>
*RST value

Channel number.
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SCPI, Command Device-specific, no query.
Types
Example: SEGM ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings
and thus NORMal selectivity.

SEGM:ALL

Delete the created segment and all segments in the channel created before.

[SENSe<Ch>:]SEGMent<Seg>:FREQuency:CENTer?

Returns the center frequency of sweep segment no. <Seg>.

<Ch> Channel number.

<Seg> Sweep segment number.

Response Center frequency of the sweep.

Range [def. unit] Depending on the instrument model [HZ].
*RST value -

SCPI, Command Device specific, query only.

Types

Example: SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.5S, 0, 10KHZ

Create a sweep segment with a sweep range between 1.0 MHz and 1.5
MHz.

SEGM:FREQ:CENT?

Query the center frequency of the created segment. The response is
1.2500000000E+006.

Note: The frequency range of the sweep segment can be changed via
[ SENSe<Ch>: ] SEGvent <Seg>: FREQuency: STARt and
[ SENSe<Ch>: ] SEGvent <Seg>: FREQuency: STOP.

[SENSe<Ch>:]SEGMent<Seg>:FREQuency:SPAN?

Returns the width of the frequency range of sweep segment no. <Seg>.

<Ch> Channel number.

<Seg> Sweep segment number.

Response Frequency span of the sweep.

Range [def. unit] Depending on the instrument model [HZ].
*RST value -

SCPI, Command Device specific, query only.

Types

Example: SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.5S, 0, 10KHZ

Create a sweep segment with a sweep range between 1.0 MHz and 1.5
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MHz.
SEGM:FREQ:SPAN?

Query the span of the created segment. The response is
5.0000000000E+005.

Note: The frequency range of the sweep segment can be changed via
[ SENSe<Ch>: ] SEGvent <Seg>: FREQuency: STARt and
[ SENSe<Ch>: ] SEGvent <Seg>: FREQuency: STOP.

[SENSe<Ch>:]SEGMent<Seg>:FREQuency:STARt <Start>

Defines the Start frequency of sweep segment no. <Seg>.

<Ch> Channel number.

<Seg> Sweep segment number.

<Start> Start frequency of the sweep.

Range [def. unit] Depending on the instrument model [Hz]. The increment is 0.1 kHz.
*RST value — (no sweep segment defined after reset)

SCPI, Command Device-specific, command or query

Types

Example: SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.5S, 0, 10KHZ

Create a sweep segment with a sweep range between 1.0 MHz and 1.5
MHz.

SEGM:FREQ:STAR?

Query the start frequency of the created segment. The response is
1.0000000000E+006.

Note: If the start frequency entered is greater than the current stop frequency
([SENSe<Ch>:]SEGMent<Seg>:FREQuency:STOP), the stop frequency is set to the start
frequency plus the minimum frequency span of 1 Hz.

[SENSe<Ch>:]SEGMent<Seg>:FREQuency:STOP <Stop>

Defines the Stop frequency of sweep segment no. <Seg>.

<Ch> Channel number.

<Seg> Sweep segment number.

<Stop> Stop frequency of the sweep.

Range [def. unit] Depending on the instrument model [Hz]. The increment is 0.1 kHz.
*RST value — (no sweep segment defined after reset)

SCPI, Command Device-specific, command or query

Types

Example: SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.5S, 0, 10KHZ

Create a sweep segment with a sweep range between 1.0 MHz and 1.5
MHz.
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SEGM:FREQ:STOP?

Query the stop frequency of the created segment. The response is
1.5000000000E+006.

Note: If the stop frequency entered is smaller than the current start frequency
([SENSe<Ch>:]SEGMent<Seg>:FREQuency:STARt), the start frequency is set to the stop
frequency minus the minimum frequency span
([SENSe<Ch>:]SEGMent<Seg>:FREQuency:SPAN).

[SENSe<Ch>:]SEGMent<Seg>:INSert <Start>,<Stop>,<Points>,<Power>,<Point
Delay>,<Unused>,<Meas. Bandwidth>

Inserts a new sweep segment with specific channel settings (Define Segments - Add). The new segment
must not overlap with any of the existing segments.

Entry of the first seven numeric parameters is mandatory; no default values are provided. All settings
except <LO> can be changed for existing segments using other commands of the
[ SENSe<Ch>: ] SEGVent <Seg>. .. subsystem.

Note: Use [ SENSe<Ch>: | SEGvent <Seg>: Add to create a segment with default channel settings. Use
[ SENSe<Ch>: ] SEGvent <Seg>: DEFi ne to change or query all settings of an existing segment.
<Ch> Channel number.

<Seg> Sweep segment number. Segment numbers must be sequential. The specified
segment number must be smaller or equal to the number of existing segments
plus 1. Moreover, segment numbers must selected such that the corresponding
frequency ranges are in ascending order.
If one or more sweep segments with segment numbers <Seg> or larger exist in
the current channel, then all these existing segment numbers are incremented by
1 and the new segment is inserted as segment no. <Seg>.

<Start>, <Stop> Start and stop frequency of the segment. See
[ SENSe<Ch>: ] SEGVent <Seg>: FREQuency: STARt and
[ SENSe<Ch>: ] SEGvent <Seg>: FREQuency: STOP.

Range [def. unit] A new segment must not overlap with any of the existing segments. Besides the
frequency range depends on the analyzer model. [Hz]

<Points> Number of sweep points in the segment. See
[ SENSe<Ch>: ] SEGvent <Seg>: SWEep: PO Nt s.

Range [def. unit] 110 2147483647. [1] 1 is allowed if start and stop frequencies are equal.

<Power> Internal source power in the segment. See
[ SENSe<Ch>: ] SEGVent <Seg>: POér .

Range [def. unit] —40 dBm to +10 dBm. The exact range depends on the analyzer model; refer to
the data sheet [dBm]. UP and DOWN increment/decrement the source power in
1-dB steps.

<Point Delay> Delay for each partial measurement in the segment. See

[ SENSe<Ch>: ] SEGMent <Seg>: SVEep: DVELI . In the setting
[ SENSe<Ch>: ] SEGvent <Seg>: | NSert : SELec SWIi ne, this parameter is
replaced by <Time>. On R&S ZVL13 network analyzers, no point delay can be
set: the value must be 0.

Range [def. unit] 0 s to 2.5E+003 s. [s] AUTO activates automatic sweep time setting in the
segment, which is equivalent to a meas. delay of 0 s.
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ZVYRM<Unused>
<Meas.
Bandwidth>

Range [def. unit]

SCPI,
Command
Types
Example:

Instrument-Control Commands

Ignored parameter, should be set to the default value 0.
Resolution bandwidth in the segment. See

[ SENSe<Ch>: ] SEGvent <Seg>: BW Dt h[ : RESol uti on] .
1.0E-6 Hz to 5 MHz [HZ].

Device-specific, no query.

SEGM:INS 1MHZ, 1.5MHZ, 111, -21DBM, 0.5S, 0, 10KHZ

Create a sweep segment with a sweep range between 1.0 MHz and 1.5 MHz.
SEGM2:ADD

Create a second sweep segment. The frequency range of the second segment
will be between 1.5 MHz and the maximum frequency of the analyzer.

[SENSe<Ch>:]SEGMent<Seg>:0OVERIlap <Boolean>

Queries whether the analyzer supports overlapping sweep segments.

<Ch>
<Seg>

<Boolean>
*RST value

SCPI, Command
Types

Channel number.
Sweep segment number.

ON | OFF: No effect.

OFF. If used as a query, the command returns the information that overlapping
sweep segments are not supported (OFF).

Device-specific, command (no effect) or query

[SENSe<Ch>:]SEGMent<Seg>:POWer[:LEVel] <Power>

Defines the Power of the internal signal source in sweep segment no. <Seg>. At the same time, the
command activates separate power control in all sweep segments
([ SENSe<Ch>: ] SEGVent <Seg>: PONer [ : Level ]: CONTr ol ON).

<Ch>

<Seg>
<Power>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number.
Sweep segment number.

Internal source power.

—40 dBm to +10 dBm. The exact range depends on the analyzer model; refer to
the data sheet [dBm].

—10 dBm.

Device-specific, command or query

SEGM ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings and
thus —10 dBm internal source power.

SEGM:POW -20
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Decrease the power to —20 dBm.

[SENSe<Ch>:]SEGMent<Seg>:POWer[:LEVel]:CONTrol <Boolean>

Qualifies whether or not the Power of the internal signal source can be set independently for each sweep

segment.
<Ch>
<Seg>

<Boolean>

*RST value

SCPI,
Command
Types
Example:

Channel number.
Sweep segment number.

ON: The power can be set independently for each sweep segment.

OFF: The power in all sweep segments is equal to the internal source power for
unsegmented sweeps set via

SQURce<Ch>: POMer[: LEVel 1 [: 1 Mvedi ate] [: AMPl i t ude] .

OFF. The parameter is automatically switched to ON when a segment level is
entered using [ SENSe<Ch>: ] SEGVent <Seg>: POAér [ : LEVel ] .

Device-specific, command or query

SEGM ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings and thus —
10 dBm internal source power.

SEGM:POW -20
Decrease the power to —20 dBm.
SEGM POW CONT OFF

Couple the powers in all segments and reset the power in segment no. 1 to the initial
value.

[SENSe<Ch>:]SEGMent<Seg>[:STATe] <Boolean>

Activates or deactivates the sweep segment <Seg>. Sweep points belonging to inactive segments only

are not measured
<Ch>
<Seg>

<Boolean>

*RST value

SCPI, Command
Types
Example:

Channel number.
Sweep segment number.

ON | OFF - Activates or deactivates the measurement in sweep segment
<Seg>.
ON

Device-specific, command or query

SEGM:ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings.
SEGM OFF
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Disable the measurement in the created sweep segment.

[SENSe<Ch>:]SEGMent<Seg>:SWEep:DWELI| <Meas. Delay>

Defines the delay time for each partial measurement in sweep segment no. <Seg> (Meas. Delay). If
coupling of the segments is switched on ([ SENSe<Ch>: ] SEGvent <Seg>: SWEep: DVIELI : CONTr ol ON)
the delay is valid for all sweep segments in the current channel. This command is not available on R&S
ZVL13 network analyzers.

<Ch>
<Seg>

<Meas.
Delay>

Range [def.

unit]

*RST value

SCPI,
Command
Types
Example:

Channel number.
Sweep segment number.

Meas. delay before each partial measurement.

0 s to 2.5E+003 s. [s] Changing the delay leaves the number of points unchanged
but has an impact on the duration of the sweep
([SENSe<Ch>:]SEGMent<Seg>:SWEep:TIME).

Os

Device-specific, command or query. This default value corresponds to automatic
sweep time setting in manual control.

SEGM:ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings.
SEGM:SWE:DWEL 1 MS

Set the meas. delay in segment no. 1to 1 ms.

SEGM:DEF? Response: 300000,8000000000,51,-300,0.056559,0,10000,POS,NORM

Query the channel parameters for sweep segment 1. The response value for the
segment sweep time (olive) implicitly contains the defined meas. delay.

[SENSe<Ch>:]SEGMent<Seg>:SWEep:DWELI:CONTrol <Boolean>

Qualifies whether or not the Meas. Delay defined via [ SENSe<Ch>: | SEGvent <Seg>: S\Eep: DVEELI can
be set independently for each sweep segment.

<Ch>
<Seg>

<Boolean>

*RST value

SCPI,
Command
Types

Channel number.

Sweep segment number. This suffix is ignored; the command controls the whole
segmented sweep.

ON: The meas. delay can be set independently for each sweep segment.

OFF: The meas. delay in all sweep segments is equal to the Meas. Delay
measurements for unsegmented sweeps set via [ SENSe<Ch>: | S\WEep: DVELI .
OFF. The parameter is automatically switched to ON when a meas. delay time is
entered using [ SENSe<Ch>: | SEGvent <Seg>: SWEep: DWELI .

Device-specific, command or query.
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Example: SEGM ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings and thus
0 s meas. delay.

SEGM:SWE:DWELI 0.1

Increase the meas. delay to 0.1 s.
SEGM SVE: DVEL| : CONT OFF

Couple the meas. delay in all segments and reset the delay in segment no. 1 to the
initial value of 0 s.

[SENSe<Ch>:]SEGMent<Seg>:SWEep:POINts <Points>

Defines the total number of measurement Points in sweep segment no. <Seg>.

<Ch> Channel number.

<Seg> Sweep segment number.

<Points> Number of points in the segment.

Range [def. unit] 110 2147483647. [1] 1 is allowed if start and stop frequencies are equal.
*RST value 51

SCPI, Command Device-specific, command or query

Types

Example: SEGM ADD

Create a new sweep segment no. 1 in channel no. 1 using default settings
and thus 51 sweep points.

SEGM:SWE:POIN 401

Increase the number of points to 401.

[SENSe<Ch>:]SWEep...

This subsystem provides general settings to control the sweep . Most of the settings are related to the
sweep time.

G

o The [SENSe<Ch>:]SWEep... settings apply to non-segmented sweep types. Segmented sweeps are
selected via [ SENSe<Ch>: | SWEep: TPYE SEGvent and configured in the
[SENSe<Ch>:]SEGMent<Seg>... subsystem.

[SENSe<Ch>:]SWEep:COUNt <No_of_Sweeps>

Defines the number of sweeps to be measured in single sweep mode (I NI Ti at e<Ch>: CONTi nuous
OFF).

<Ch> Channel number.

<No_of_Sweeps> Number of consecutive sweeps to be measured.
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Range [def. unit] 110 999. []

*RST value 1

SCPI, Command Types Confirmed, command or query
Example: See CALCul at e<Chn>: DATA: NSWep?.

[SENSe<Ch>:]SWEep:DWELI <delay>

Defines the Meas. Delay time for each partial measurement. This command is not available on R&S
ZVL13 network analyzers.

<Ch>

<delay>

Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number.

Meas. delay before each partial measurement.

0 s to 3.179551E+002 s. [s] Changing the delay leaves the number of points
unchanged but has an impact on the duration of the sweep.

Os

Confirmed, command or query

FUNC "XFR:POW:S12"

Activate a frequency sweep and select the S-parameter S12 as measured
parameter for channel and trace no. 1.

SWE:DWEL 1
Set a delay of 1 s for each partial measurement.

[SENSe<Ch>:]SWEep:POINts <no_points>

Defines the total number of measurement points per sweep (Number of Points).

<Ch>

<no_points>
Range [def. unit]
*RST value

SCPI, Command
Types
Example:

Channel number 1.

Number of points per sweep.
2 10 4001. [1]
201

Confirmed, command or query

FUNC "XFR:POW:S12"

Activate a frequency sweep and select the S-parameter S12 as measured
parameter for channel and trace no. 1.
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SWE:POIN 2010
Multiply the (default) number of points by 10.

[SENSe<Ch>:]SWEep:SPACing LINear | LOGarithmic

Defines the frequency vs. time characteristics of a frequency sweep (Lin Frequency or Log Frequency).
The command has no effect on segmented frequency sweeps.

Note: Use [ SENSe<Ch>: ] SVEEep: TPYE to select sweep types other than Lin Frequency or Log

Frequency.

<Ch> Channel number.

LINear The stimulus frequency is swept in equidistant steps over the frequency range.
In a Cartesian diagram, the x-axis is a linear frequency axis.

LOGarithmic The frequency is swept in equidistant steps on a logarithmic scale. In a
Cartesian diagram, the x-axis is a logarithmic frequency axis.

*RST value LINear

SCPI, Command Confirmed, command or query

Types

Example: FUNC "XFR:POW:S12"

Activate a frequency sweep and select the S-parameter S12 as measured
parameter for channel and trace no. 1.

SWE:SPAC LOG
Change to sweep type Log Frequency.

[SENSe<Chn>:]SWEep:SRCPort 1| 2

Selects a source port for the stimulus signal (Drive Port). The setting acts on the active trace.

If an S-parameter S.,,-<in> iS Measured, the second port number index <in> (input port of the DUT = drive
port of the analyzer) is set equal to the selected drive port: Drive port selection affects the measured
quantity.

<Chn> Channel number used to identify the active trace. If unspecified the numeric
suffix is set to 1.

1.. Test port number of the analyzer, 1 to 2.

*RST value 1 (test port 1)

SCPI, Command Device-specific, with query.

Types

Example: CALC4:PAR:SDEF "Ch4Tr1", "A1"

Create channel 4 and a trace named Ch4Tr1 to measure the wave quantity a1.
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The trace automatically becomes the active trace.
SENS4: SVE: SRCP 2

Select drive port 2 for the active trace.

[SENSe<Ch>:]SWEep:STEP <step_size>

Sets the distance between two consecutive sweep points.

o This setting is valid for sweep types with equidistant sweep points only. It does not apply to
logarithmic and segmented sweeps.

<Ch> Channel number.

<step_size> Stimulus step size.

Range [def. Depending on the other channel settings. The minimum step size is equal to the
unit] sweep span divided by the maximum number of points minus one

([SENSe<Ch>:]SWEep:POINts), the maximum step size is equal to the sweep span
([SENSe<Ch>:]FREQuency:SPAN). See also description of manual control and
program example below. [-]

*RST value The default step size is equal to the default sweep span of the analyzer divided by
the default number of points minus one.

SCPI, Confirmed, with query.
Command

Types

Example: *RST; SWE:STEP?

Query the default step size. For a 6 GHz analyzer, the response is 29998500.
29998500 Hz = (6 GHz — 300 kHz) / 200.

SWE:STEP UP
Increase the step size.
FREQ STOP?; :SVE: PO N?

Query the stop frequency of the sweep and the number of points. Increasing the
step size has changed both values.

[SENSe<Ch>:]SWEep:TYPE LINear | LOGarithmic | SEGMent

Selects the sweep type (frequency) and the position of the sweep points across the sweep range.
<Ch> Channel number.

LINear Lin. frequency sweep at constant source power
(SOURce<Ch>: PONer <Pt >[ : LEVel ][ : 1 Mvedi ate] [ : AMPl i tude] ). The
stimulus frequency ([ SENSe<Ch>: ] FREQuency: . . . ) is swept in equidistant steps
over the frequency range. In a Cartesian diagram, the x-axis is a linear frequency

axis.

LOGarithmic Log. frequency sweep. The frequency is swept in equidistant steps on a logarithmic
scale. In a Cartesian diagram, the x-axis is a logarithmic frequency axis.

SEGMent Segmented frequency sweep. The sweep range is composed of several continuous

frequency ranges or single frequency points defined by means of the commands in

1 —
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questionable instrument states.

STATus:QUEStionable:ENABIe

Sets the enable mask which allows true conditions in the EVENTt part of the QUEStionable register to be
reported in the summary bit. If a bit is 1 in the enable register and its associated event bit transitions to
true, a positive transition will occur in the summary bit (bit 3 of the STatus Byte).

<NRf> 0 to 65535 (decimal representation)

*RST value — (see also Reset Values of the Status Reporting System)
SCPI, Command Types Confirmed, command or query

Example: STAT:QUES:ENABIe 1536

Set bits no. 9 and 10 of the QUEStionable:ENABIe register

STATus:QUEStionable[:EVEN(t]?

Returns the contents of the EVENTt part of the QUEStionable register. Reading an EVEN! register clears it.
*RST value -

SCPI, Command Confirmed, query only
Types
Example: STAT:OPER?

Query the EVENT part of the OPERation register to check whether an event
has occurred since the last reading.

STATus:QUEStionable:NTRansition

Sets the negative transition filter. Setting a bit causes a 1 to 0 transition in the corresponding bit of the
associated condition register to cause a 1 to be written in the associated bit of the corresponding event
register.

<NRf> 0 to 65535 (decimal representation)

*RST value — (see also Reset Values of the Status Reporting System)
SCPI, Command Types Confirmed, command or query

Example: STAT:QUES:NTR 1536

Set bits no. 9 and 10 of the QUEStionable:NTRansition register

|FE
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STATus:QUEStionable:PTRansition

Sets the positive transition filter. Setting a bit causes a 0 to 1 transition in the corresponding bit of the
associated condition register to cause a 1 to be written in the associated bit of the corresponding event
register.

<NRf> 0 to 65535 (decimal representation)

*RST value — (see also Reset Values of the Status Reporting System)
SCPI, Command Types Confirmed, command or query

Example: STAT:QUES:PTR 1536

Set bits no. 9 and 10 of the QUEStionable:PTRansition register

STATus:QUEStionable:LIMit<1|2>:CONDition?

Returns the contents of the CONDition part of the QUEStionable:LIMit<1|2> register. Reading the
CONDition registers is nondestructive.

*RST value -

SCPI, Command Confirmed, query only
Types

Example: STAT:QUES:LIMit:COND?

Query the CONDition part of the QUEStionable:LIMit1 register to retrieve the
current status of the limit check.

STATus:QUEStionable:LIMit<1|2>:ENABIle

Sets the enable mask which allows true conditions in the EVENTt part of the QUEStionable:LIMit<1|2>
register to be reported in the summary bit. If a bit is 1 in the enable register and its associated event bit
transitions to true, a positive transition will occur in the summary bit (bit 10 of the QUEStionable register
for the LIMit1 register, bit 0 of the LIMit1 register for the LIMit2 register).

<NRf> 0 to 65535 (decimal representation)

*RST value — (see also Reset Values of the status reporting system)
SCPI, Command Types Confirmed, command or query

Example: STAT:QUES:LIM2:ENAB 6

Set bits no. 1 and 2 of the QUEStionable:LIMit2:ENABIe register

STATus:QUEStionable:LIMit<1|2>[:EVENt]?

Returns the contents of the EVENTt part of the QUEStionable:LIMit<1|2> register. Reading an EVENt
register clears it.
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*RST value -

SCPI, Command Confirmed, query only
Types

Example: STAT:QUES:LIM1?

Query the EVENTt part of the QUEStionable:LIMit1 register to check whether an
event has occurred since the last reading.

STATus:QUEStionable:LIMit<1|2>:NTRansition

Sets the negative transition filter. Setting a bit causes a 1 to 0 transition in the corresponding bit of the
associated condition register to cause a 1 to be written in the associated bit of the corresponding event
register.

<NRf> 0 to 65535 (decimal representation)

*RST value — (see also Reset Values of the Status Reporting System)
SCPI, Command Types Confirmed, command or query

Example: STAT:QUES:LIM2:NTR 6

Set bits no. 1 and 2 of the QUEStionable:LIMit2:NTRansition register

STATus:QUEStionable:LIMit<1|2>:PTRansition

Sets the positive transition filter. Setting a bit causes a 0 to 1 transition in the corresponding bit of the
associated condition register to cause a 1 to be written in the associated bit of the corresponding event
register.

<NRf> 0 to 65535 (decimal representation)

*RST value — (see also Reset Values of the Status Reporting System)
SCPI, Command Types Confirmed, command or query

Example: STAT:QUES:LIM2:PTR 6

Set bits no. 1 and 2 of the QUEStionable:LIMit2:PTRansition register

STATus:QUEuUe[:NEXT]?

Queries and at the same time deletes the oldest entry in the error queue. Operation is identical to that of
SYSTem:ERRor[:NEXT]?

The entry consists of an error number and a short description of the error. Positive error numbers are
instrument-dependent. Negative error numbers are reserved by the SCPI standard; see section Error
Messages.

*RST value -
SCPI, Command Confirmed, query only
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SYSTem:COMMunicate:GPIB[:SELF]:ADDRess <address_no>

Sets the GPIB address of the analyzer.

<address_no> GPIB address (integer number)

Range [def. unit] 0 to 30 [-].

*RST value The GPIB address is factory-preset (value 20). *RST has no effect on the
value.

SCPI, Command Confirmed, command or query

Types

Example: SYST:COMM:GPIB:ADDR 10

Set the GPIB address to 10.
*RST; SYST:COMM:GPIB:ADDR?

After a reset, the address is maintained (the response is 10).

SYSTem:COMMunicate:GPIB[:SELF]:RTERminator LFEoi | EOI

Sets the receive terminator of the analyzer. The receive terminator indicates the end of a command or a
data block.

The receive terminator setting is relevant if block data is transferred to the analyzer (FORMat [ : DATA]
REAL). In the default setting LFEOI, the analyzer recognizes an LF character sequence with or without the
EOQI control bus message as a receive terminator. An accidental LF in a data block can be recognized as a
terminator and cause an interruption of the data transfer.

The EOI setting is especially important if commands are transferred in block data format, because it
ensures that the parser for command decoding is activated by the terminator only after the command has
been completely transferred. Readout of binary data does not require a change of the receive terminator.

LFEoi LF character sequence with or without EOI recognized
EOI EOI recognized only

*RST value LFEoi.

SCPI, Command Types Device-specific, command or query

Example: SYST:COMM:GPIB:RTER EOI

Set the terminator to EOI.

SYSTem:COMMunicate:PRINter:ENUMerate[:NEXT]?

Queries the name of the next printer installed under Windows XP.

The SYSTem COMVUNI cat e: PRI Nt er : ENUMer at e: FI RSt ? command should be sent previously to
return to the beginning of the printer list and query the name of the first printer.

The names of other printers can then be queried with the
SYSTem COVMuni cat e: PRI Nt er : ENUMer at e[ : NEXT] ? command. After all available printer names
have been output, an empty string enclosed by quotation marks (") is output for the next query. Further
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queries are answered by a query error.

*RST value _
SCPI, Command Types Device-specific, query only
Example: SYST:COMM:PRIN:ENUM:NEXT?

SYSTem:COMMunicate:PRINter:ENUMerate: FIRSt?

Queries the name of the first printer (in the list of printers) available under Windows XP. The names of
other installed printers can be queried with the
SYSTem COVMuni cat e: PRI Nt er : ENUMer at e[ : NEXT] ? command.

If no printer is configured an empty string is output.

*RST value _
SCPI, Command Types Device-specific, query only
Example: SYST:COMM:PRIN:ENUM:FIRS?

SYSTem:COMMunicate:PRINter:SELect <config> <printer name>

Selects one of the printers configured under Windows XP including the associated output destination.

G

© The HCOPy:DESTination command is used to select an output medium other than the default one.

<config> 1| 2 - Printer configuration 1 or 2. If there is no suffix, configuration 1 is automatically

selected.
:g;l]r;tfr Printer name as returned by the commands
SYSTem COVWMuni cat e: PRI Nt er : ENUMer at e: FI RSt ? or
SYSTem COVMuni cat e: PRI Nt er : ENUMer at e[ : NEXT] ?
*RST value _
SCPI, Device-specific, command or query
Command
Types
Example: SYST:COMM:PRIN:SEL LASER on LPT1

Select printer LASER on LPT1.

SYSTem:COMMunicate:RDEVice:AKAL:ADDRess '<cal_unit_name>'

Selects one of the USB-connected calibration units for calibration (see commands
SENSe<Ch>: CORRect i on: COLLect : AUTO. . . ). This command is not necessary if only one cal unit is
connected.

<cal_unit_name> Name (USB address) of a connected calibration unit (string
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variable). The names of all connected cal units can be queried
using SYSTem COVMMuni cat e: RDEVi ce: AKAL: ADDRess: ALL?

*RST values " (empty string; *RST has no effect on external devices).
SCPI, Command Device-specific, command or query
Types
Example: SYST:COMM:RDEV:AKAL:ADDR:ALL?

Query the names of all connected calibration units.
SYST:COMM:RDEV:AKAL:ADDR 'ZV-Z52::1234'

Select the cal unit named 'ZV-252::1234' for calibration.
CORR:COLL:AUTO ", 1, 2, 4

Perform an automatic 3-port TOSM calibration at test ports 1, 2,
and 4 using the calibration unit's default calibration kit file and
arbitrary test ports of the cal unit.

SYSTem:COMMunicate:RDEVice:AKAL:ADDRess:ALL?

Queries the names (USB addresses) of all connected calibration units.

Response Names (USB addresses) of all connected calibration units (comma-
separated list of string variables).
*RST values " (empty string; *RST has no effect on external devices).
SCPI, Device-specific, query only
Command
Types
Examp le: See SYSTem:COMMunicate:RDEVice:AKAL:ADDRess

SYSTem:DATA:SIZE ALL | AUTO

Defines the block size for the data transfer between the instrument hardware and the software. The block
size has an impact on the display of traces and on the readout of trace data using the commands of the
TRACe. .. or CALCul at e<Chn>: DATA. . . subsystems.

ALL Data transfer with full buffer size. The data for each sweep are transferred together
so that each displayed trace contains the data of exactly one sweep. The same is
true for queried trace data. The trace is displayed or updated at once, the sweep
progress is not visible on the screen.

o To make sure that all queried trace points stem from the same sweep you can
also use single sweep mode (I NI Ti at e<Ch>: CONTi nuous OFF) and the common
command *OPC?

AUTO Data transfer with an automatically determined block size. In general the data blocks
comprise only part of a trace, therefore the sweep progress is visible on the screen.
On the other hand the displayed trace can show the results of two consecutive

sweeps.
*RST value AUTO
SCPI, Device-specific, command or query
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Command
Types
Example: SYST:DATA:SIZE ALL

Select data transfer with full buffer size in order to view the trace data from a single
sweep..

SYSTem:DATE <year>,<month>,<day>

Sets the date for the internal calendar.

<year>,<month>,<day> Date; the sequence of entry is year, month, day.

Range [def. unit] 1980 to 2099, 1 to 12, 1 to 31.

*RST value _
SCPI, Command Types Confirmed, command or query
Example: SYST:DATE 2007,6,1

SYSTem:DISPlay:COLor DBACKground | LBACkground | BWLStyles | BWSolid

Selects the color scheme for all diagram areas in the active setup.

DBACkground Dark background

LBACkground Light background

BWLStyles Black and white line styles

BWSolid Black and white solid

*RST value -
*RST does not affect the color settings; see also description of the Preset
command.

SCPI, Command Device-specific, command or query

Types

Example: SYST:DISP:COL LBAC

Select a light background, e.g. to generate color hardcopies.

SYSTem:DISPlay:FPANel <Boolean>

Activates or deactivates the display of the front panel keys on the screen. With the display activated, the
instrument can be operated on the screen using the mouse by pressing the corresponding buttons.

<Boolean> ON | OFF — Activates or deactivates the display.

*RST value
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SCPI, Command Types Device-specific, command or query

Example: SYST:DISP:FPAN ON
Activates the display.

SYSTem:DISPlay:UPDate <Boolean> | ONCE

Switches the display on or off while the analyzer is in the remote state. The command has no effect while
the analyzer is in the Local operating state.

o Switching off the display speeds up the measurement. This command may have an impact on the
update of trace and channel settings; see SYSTem SETTi ngs: UPDat e.

<Boolean> ON | OFF — Switch the display on or off. If the display is switched on, the analyzer
shows the diagrams and traces like in manual control.
ONCE Switch the display on and show the current trace. This parameter can be used for

occasional checks of the measurement results or settings. The measurement is
continued, however, the measurement results are not updated. Compared to the ON
setting, ONCE does not slow down the measurement speed.

*RST value OFF

SCPI, Device-specific, command or query
Command

Types

Example: SYST:DISP:UPD ON

Switch the display on to view the traces and diagrams.

SYSTem:ERRor[:NEXT]?
Queries and at the same time deletes the oldest entry in the error queue. Operation is identical to that of
STATus: QUEuUe[ : NEXT] ?

The entry consists of an error number and a short description of the error. Positive error numbers are
instrument-dependent. Negative error numbers are reserved by the SCPI standard; see section Error
Messages. If the error queue is empty, the error number 0, "No error", is returned.

*RST value -

SCPI, Command Confirmed, query only
Types
Example: SYST:ERR?

Query the oldest entry in the error queue. 0,"No error" is returned if the error
queue is empty.
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SYSTem:ERRor:ALL?

Queries and at the same time deletes all entries in the error queue.

The entries consist of an error number and a short description of the error. Positive error numbers are
instrument-dependent. Negative error numbers are reserved by the SCPI standard; see section Error
Messages.

*RST value -

SCPI, Command Confirmed, command or query
Types

Example: SYST:ERR:ALL?

Query all entries in the error queue. 0,"No error" is returned if the error
queue is empty.

SYSTem:ERRor:CLEar:ALL

Deletes all entries in the table SYSTEM MESSAGES.

*RST value _
SCPI, Command Types Device-specific, no query
Example: SYST:ERR:CLE:ALL

Delete all entries in the table.

SYSTem:ERRor:DISPlay <Boolean>

Switches the display of a tooltip for remote command errors on or off. The tooltip appears at the bottom of
the remote screen and of the manual screen; it is not displayed for SCPI errors no. —113, Undefined
header.

<Boolean> ON | OFF — Switch the tooltip on or off.
*RST value OFF

SCPI, Command Types Device-specific, command or query
Example: SYST:ERR:DISP ON

Switch the display of the tooltip for remote command errors on.
FREQ:STAR 1

|Rem0te Error : -222,"Data out of range;FREQ:STAR 1"

SYSTem:ERRor:LIST?

Reads all system messages and returns a list of comma separated strings. Each string corresponds to an
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entry in the table SYSTEM MESSAGES. If the error list is empty, an empty string "" will be returned.
*RST value

SCPI, Command Types Device-specific, query only

Example: SYST:ERR:LIST?

Read system messages and display them in a list.

SYSTem:FIRMware:UPDate '<file_name>'

Installs a firmware version stored in a NWA setup file (*.msi) on the analyzer. The installation is automatic
and does not require any further action to be taken.

'<file_name>' String variable for the name and directory of a NWA setup file (*.msi).
*RST value -

SCPI, Command Device-specific, no query

Types

Example: SYST:FIRM:UPD 'C:\Setup\ZVL_01.10.msi

Install the firmware version 01.10 from the setup file stored in the Setup
directoy of the analyzer's internal hard disk.

SYSTem:FORMat:IDENt ZVL | LEGacy

Adapts the return value of the *| DN? command to the R&S FSP/FSU/FSQ family. This function is
intended for re—use of existing FSP/FSU/FSQ control programs together with the R&S ZVL.

ZVL Switches the FSP adaptation off. Example *IDN? return string:
'Rohde&Schwarz,ZVL-6,1303.6509K06/100007,1.10".

LEGacy Adapts the return value to the R&S FSP. Example *IDN? return string:
'Rohde&Schwarz,ZVL-6,100007/006,1.10'".

*RST value FSL

SCPI, Command Device-specific, command or query

Types

Example: SYST:FORM:IDEN FSL

Adapts the return value of *| DN? to the FSP.

SYSTem:PASSword[:CENable] '<password>"

Sends a password to the analyzer enabling a class of service functions to function (Command
ENable). Service functions are activated with the commands of the DIAGnostic system and should be
used by a R&S service representative only. Refer to the service manual for more information.

'<password>' Case-sensitive string variable. Sending an invalid password generates error -
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221, (settings conflict).

*RST value — (neither the password nor the protection of service functions is affected by
*RST)

SCPI, Command Confirmed, no query

Types

Example: SYST:PASS "XXXX"

Enter password.

SYSTem:PASSword:RESet

This command resets the service password.
*RST value

SCPI, Command Types Confirmed, no query

Example: SYST:PASS:RES

Reset password.

SYSTem:PRESet

Performs a factory preset of all instrument settings (i.e. all open setups) or of the active setup, depending

on the SYSTem PRESet : SCOPe settings. The command is equivalent to *RST and to the action of the
PRESET key on the front panel.

o If a user-defined preset is active (SYSTem PRESet : USER] : STATe] ON), the PRESET key initiates a

user-defined preset, while SYSTem PRESet and * RST still activate the factory preset.
*RST value -

SCPI, Command Types Confirmed, no query

Example: SYST:PRES:SCOP SING

Define the scope of a preset: the active setup is reset only.
SYST:PRES

Reset the parameters of the current setup.

SYSTem:PRESet:SCOPe ALL | SINGle

Specifies whether a preset (SYSTem:PRESet; * RST) affects the active setup only or all open setups.

This command is effective in the Network Analyzer mode only and returns an error in other modes.

ALL All open setups are deleted and the setup Setl is created with default trace and

channel settings.
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SINGle The settings of the active setup are reset; the name of the active setup and the
parameters of all other setups remain unchanged.

*RST value — (*RST does not affect the preset scope setting)

SCPI, Command Device-specific, command or query

Types

Example: See SYSTem:PRESet

SYSTem:PRESet:USER[:STATe] <Boolean>

Selects a factory preset or a user-defined preset.

o The user-defined preset can be initiated using System — Preset (manual control) or
MVEMor y: LOAD: STATe. *RST and SYSTem PRESet always initiate a factory preset.

<Boolean> OFF - User-defined preset switched off (factory preset is used)
ON - User-defined preset switched on

*RST value — (*RST does not affect the preset state setting)

SCPI, Command Device-specific, command or query

Types

Example: SYST: PRES: USER ON

Enable a user-defined preset.
SYST: PRES: USER: NAME ' C:\ R_S\ I nstr\ user\ Nwa\ Recal | Set s\ Set up_2. nwa'

Select a setup file for the user-defined preset.

Press System — Preset (manual control) or use
MVEM LOAD: STAT 1,
"C:\R_S\Instr\user\Nwa\ Recal | Set s\ Set up_2. nwa'

Carry out the use-defined preset.

SYSTem:PRESet:USER:NAME '<Setup_file>'

Specifies the name of a setup file (.nwa) to be used for a user-defined preset.

'<Setup_file>' String parameter to specify the name and directory of the setup file to be loaded.
The default extension (manual control) for setup files is *.nwa, although other
extensions are allowed. If no path is specified the analyzer searches the default
directory (subdirectory . . . Recal | Set s)

*RST value — (*RST does not affect the preset settings)
SCPI, Device-specific, command or query
Command

Types

Example: See SYSTem:PRESet:USER[:STATe]

SYSTem:SETTings:UPDate ONCE

Initiates an immediate update of the channel or trace settings.
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The command has an effect if the analyzer operates in single sweep mode

(I NI Ti at e<Ch>: CONTi nuous OFF) and if the display update is switched off

(SYSTem DI SPI ay: UPDat e OFF). In this scenario, a change of the channel or trace settings is usually
not taken into account immediately. The analyzer waits until the end of the current sweep sequence and
changes all settings made during the last sweep period when the next single sweep sequence is initiated.
Several settings can be made en bloc, which generally saves time.

SYSTem SETt i ngs: UPDat e ONCE causes the analyzer to apply the settings at once without waiting for
the end of the current single sweep sequence. The command has no effect in continuous sweep mode or
if the display update is switched on.

o The settings are also updated when the continuous sweep mode is activated
(I NI' Ti at e<Ch>: CONTi nuous ON) .

ONCE Causes an immediate update of the settings.
*RST value -

SCPI, Command Types Confirmed, no query

Example: INIT:CONT OFF
Activate single sweep mode.

SYST:SETT:UPD ONCE

Update the settings made during the current single sweep period.

SYSTem:TIME <hour,<minute>,<second>

Sets the internal clock.

<hour,<minute>,<second> . . .
Time; the sequence of entry is hour, minute, second.

Range [def. unit] 0t0 23, 010 59, 0 to 59,

*RST value _
SCPI, Command Types Confirmed, command or query
Example: SYST:TIME 12,30,30

SYSTem:UNIT:LENGth '<unit>'

Defines a title for the remote display.

'<title>' Title (string variable)

*RST value — (*RST does not affect the title)

SCPI, Command Types Device-specific, command or query.
Example: SYST: USER: DI SP: TITL ' Renbt e test running'

Define a title for the remote display.
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SYSTem:USER:DISPlay:TITLe '<title>'

Defines a title for the remote display.

‘<title>' Title (string variable)

*RST value — (*RST does not affect the title)

SCPI, Command Types Device-specific, command or query.
Example: SYST: USER: DI SP: TITL ' Renbt e test running'

Define a title for the remote display.

SYSTem:USER:KEY <ukey_no>[, '<ukey_name>']

Labels a user-defined key in the remote display. In the query form the command returns whether or not a
user-defined key was used.

<ukey_no> Number of the user key

Range [def. unit] 0 — Delete all user keys and restore the default keys (Go to Local, Display Off)
1 to 8 — user key numbers

*RST value 0

'<ukey_name>' Label for user key no. 1 to 8 (string variable)

*RST value " (empty string)

SCPI, Command Device-specific, command or query.

Types

Example: SYST: USER KEY 1, ' User S11'

Define a user key no. 1 labeled S11. The user key is only labeled, no
functionality has been assigned yet.

SYST: USER KEY: FUNC 1, ' S11'

Assign the functionality 'S11' (select S11 as a measured quantity for the active
trace) to the created user key.

SYST: USER: KEY?

The query returns 0,", indicating that no user key has been pressed. If you
press the user softkey no. 1, the response is 1, 'User S11'.

CALC:PAR:MEAS? 'Trc1'

The query returns 'S11',", indicating that the measured quantity for trace "Trc1'
has been changed.

SYST: USER: KEY 0

Delete the user key and restore the default keys..

SYSTem:USER:KEY:FUNCtion <ukey no>[, '<ukey name>']

Labels the functionality of a function key to a user-defined key in the remote display.

© You can use this command to execute part of your measurement task manually; see Combining
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|| MPlied trace |
MDATal, MDATa2, Memory trace named Mem<n>[Trc<m>]. TRACe: CLEar
MDATa3, MDATa4, The trace name is unique because <n> TRACe: COPY
MDATa5, MDATa®, counts all data and memory traces in the TRACe[ : DATA] [ : RESPonse] [ : ALL] ?
MDATa7, MDATa8 active setup. TRACe[ : DATA] [ : STI Mul us] [ : ALL] ?
CALCul at e<Chn>: MATH : EXPRessi on] [ : DEFi ne]

TRACe:CLEar MDATAL | MDATA2 | MDATA3 | MDATA4 | MDATAS | MDATAG |
MDATA7 | MDATAS

Deletes one of the memory traces Mem<n>[Trc<m>], wheren =1, ... 8.

Parameters Identifier for the memory trace; see list of trace names. .
Range [def. unit] MDATA<n> where <n> =110 8. []

*RST value -

SCPI, Command Device-specific, no query

Types

Example: SWE:POIN 20

Create a trace with 20 sweep points, making the created trace the active trace
of channel 1 (omitted optional mnemonic SENSe1).

TRAC:COPY "Mem_Pt20",CH1DATA

Copy the current state of the created trace to a memory trace named
"Mem_Pt20". The memory trace is not displayed.

DISP:WIND:TRAC2:FEED "MEM_PT20"

Display the created memory trace in the active diagram area (diagram area no.

1),

TRACe:COPY <memory_trc>,<data_trc>
Copies a data trace to a memory trace. The trace to be copied can be specified by two alternative
methods:

= As the active data trace of channels 1 to 4 (CH1DATA, CH2DATA, CH3DATA, CH4DATA). If a
mathematical trace is active, the associated data trace is copied.

= As atrace with a name (string variable)
The created memory trace can be specified as follows:

= As the memory trace named Mem<n>[Trc<m>], where n = 1, ... 8 and Trc<m> is the name of the
copied data trace (MDATA1, MDATA2, MDATA3, MDATA4, MDATA5, MDATA6, MDATAY7,
MDATABS)

= As a memory trace with an arbitrary name (string variable)

An existing memory trace with the same name is overwritten.

© The copied trace is the data trace which is not modified by any mathematical operations. To copy a
mathematical trace to a memory trace, use TRACe: COPY: MATH. To copy the active trace to the
memory using an automatic memory trace name, use CALCulate<Chn>:MATH:MEMorize.

FE
Operating Manual 1303.6580.32-05 550


https://www.manualsplus.com/

R&S ZVL Command Reference

|
Instrument-Control Commands

<memory_trc> Name of the memory trace.

Range [def. unit] <memory_trace> is either a string variable (enclosed in single or double quotes)
or one of the following reserved names (no string variables):
ZvRMMDATA1 | MDATA2 | MDATA3 | MDATA4 | MDATAS | MDATAG |
MDATAY7 | MDATAS8 (only for memory traces Mem<n>[Trc<m>], wheren =1, ...
8; see list of trace names). [-]

*RST value -

<data_trc> Name of the data trace

Range [def. unit] <data_trace> is either a string variable (enclosed in single or double quotes) or
one of the following reserved names (no string variables):
ZvRFMCH1DATA | CH2DATA | CH3DATA | CH4DATA (only for the active data
trace in channels Ch1, Ch2, Ch3, Ch4; see list of trace names). [-]

*RST value -

SCPI, Command Confirmed, no query

Types

Example: *RST; SWE:POIN 20

Create a trace with 20 sweep points, making the created trace the active trace
of channel 1 (omitted optional mnemonic SENSe1).

TRAC:COPY "Mem_Pt20",CH1DATA

Copy the current state of the created trace to a memory trace named
"Mem_Pt20". The memory trace is not displayed.

DISP:WIND:TRAC2:FEED "MEM_PT20"

Display the created memory trace in the active diagram area (diagram area no.

1).

TRACe:COPY:MATH <memory_trc>,<data_trc>
Copies a mathematical trace to a memory trace. The trace to be copied can be specified by two
alternative methods:

= As the active mathematical trace of channels 1 to 4 (CH1DATA, CH2DATA, CH3DATA,
CHA4DATA)

= As atrace with a name (string variable)
The created memory trace can be specified as follows:

= As the memory trace named Mem<n>[Trc<m>], where n = 1, ... 8 and Trc<m> is the name of the
copied data trace (MDATA1, MDATA2, MDATA3, MDATA4, MDATA5, MDATAG6, MDATAY7,
MDATAS)

= As a memory trace with an arbitrary name (string variable)

An existing memory trace with the same name is overwritten.

o To copy a data trace which is not modified by any mathematical operations, use TRACe:COPY.
<memory_trc> Name of the memory trace.
Range [def. unit] <memory_trace> is either a string variable (enclosed in single or double quotes)
or one of the following reserved names (no string variables):
ZvRMMDATA1 | MDATA2 | MDATA3 | MDATA4 | MDATAS | MDATAG |

1 —
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MDATAY | MDATAS8 (only for memory traces Mem<n>[Trc<m>], wheren =1, ...
8; see list of trace names). [-]

*RST value -

<data_trc> Name of the data trace

Range [def. unit] <data_trace> is either a string variable (enclosed in single or double quotes) or
one of the following reserved names (no string variables):
ZvRWCH1DATA | CH2DATA | CH3DATA | CH4DATA (only for the active data
trace in channels Ch1, Ch2, Ch3, Ch4; see list of trace names). [-]

*RST value -

SCPI, Command Confirmed, no query

Types

Example: *RST; SWE:POIN 20

Create a trace with 20 sweep points, making the created trace the active trace
of channel 1 (omitted optional mnemonic SENSe1).

CALC:MATH:SDEF 'Trc1/ 2'; CALC:MATH:STAT ON

Define a mathematical trace, dividing the data trace by 2. Activate the
mathematical mode and display the mathematical trace instead of the data
trace.

TRAC:COPY:MATH 'Mem_Pt20',CH1DATA; CALC:MATH:STAT OFF

Copy the current state of the mathematical trace to a memory trace named
"Mem_Pt20". The memory trace is not displayed. Switch the display back to the
data trace.

DISP:WIND:TRAC2:FEED 'MEM_PT20'

Display the created memory trace together with the data trace.

TRACe[:DATA][:RESPonse][:ALL]? CH1Data | CH2Data | CH3Data | CH4Data |
CH1Mem | CH2Mem | CH3Mem | CH4Mem | MDATal | MDATa2 | MDATa3 | MDATa4
| MDATa5 | MDATa6 | MDATa7 | MDATa8 | CH1Fdata ... CH4Fdata | CH1Sdata ...
CH4Sdata | CH1IFMEM ... CH4FMEM | CH1SMEM ... CH4SMEM |

Returns the response values of the active data trace or memory trace (see trace names).

o

o To read the response values of an arbitrary data or memory trace, use CALCulate<Chn>:DATA? To
read the response values of a trace acquired in single sweep mode (INITiate<Ch>:CONTinuous
OFF), use CALCul at e<Chn>: DATA: NS\Wep?

<Response> Response data of the selected trace, see list of trace names.

Range [def. unit] The data format is parameter-dependent; see below. The unit is the default unit of
the measured parameter; see CALCul at e<Ch>: PARanet er : SDEFi ne.

*RST value -

SCPI, Device-specific, query only

Command

Types

Example: SWE:POIN 20

Create a trace with 20 sweep points, making the created trace the active trace of

1 —
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channel 1 (omitted optional mnemonic SENSe1).
CALC:FORM MLIN; :FORM ASCIl; FORM:DEXP:SOUR FDAT

Select the trace data format: linear magnitude values, ASCII format and formatted
trace data (1 value per sweep point).

TRAC? CH1DATA

Query the 20 response values of the created trace according to the previous
format settings.

The following parameters are related to trace data (see also Data Flow diagram):

CH<nr >Dat a Response values of the data trace for channels 1 to 4. The data is transferred in the data format defined via
FORMat[:DATA] and FORMat : DEXPor t : SOURce.

MDATa<nr > Response values for the memory trace named "Mem<nr>...]. The data is transferred in the data format defined
via FORMat[:DATA] and FORMat : DEXPort : SOURce.

CH<nr >Mem Response values of the memory trace for channels 1 to 4 (8). The data is transferred in the data format defined

MDATa via FORMat[:DATA] and FORMat : DEXPort : SOURce.

CH<nr >Fdat a, | Formatted trace data, according to the selected trace format (CALCul at e<Chn>: FORMat ). 1 value per trace
CH<nr >FMEM | point for Cartesian diagrams, 2 values for polar diagrams.

CH<nr >Sdat a, | Unformatted trace data: Real and imaginary part of each measurement point. 2 values per trace point
ChH<nr >SMEM irrespective of the selected trace format. The trace mathematics is not taken into account.

TRACe[:DATA]:STIMulus[:ALL]? CH1Data | CH2Data | CH3Data | CH4Data |
CH1Mem | CH2Mem | CH3Mem | CH4Mem | MDATal | MDATa2 | MDATa3 | MDATa4
| MDATa5 | MDATa6 | MDATa7 | MDATa8

Returns the stimulus values of the active data trace or memory trace (see trace names).

o

o To read the stimulus values of an arbitrary data or memory trace, use
CALCulate<Chn>:DATA:STIMulus?
<Response> Response data of the selected trace, see list of trace names.
Range [def. unit] The data is transferred in the data format defined via FORMat[:DATA]. The
numeric values are expressed in the default unit of the stimulus variable. [Hz,
dBm or s, depending on the sweep type]

*RST value -

SCPI, Command Device-specific, query only
Types

Example: SWE:POIN 20

Create a trace with 20 sweep points, making the created trace the active trace of
channel 1 (omitted optional mnemonic SENSe1l).

TRAC:STIM? CH1DATA

Query the 20 stimulus values of the created trace. In the default format setting,
the data is returned as a comma-separated list of 10-digit ASCII values.

FE
Operating Manual 1303.6580.32-05 553



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

ManualsPlus.com

*RST value
SCPI, Command
Types

Example:

Instrument-Control Commands

— (a *RST does not affect the default unit of length)
Device-specific, command or query.

UNI T: LENG METer; :CORR EDEL: DI ST 1

Define a mechanical length offset of 1 m.
UNIT:LENG FOOT; :CORR:EDEL:DIST?

Change the default unit of length and query the mechanical length. The
response is 3.2808400526.
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channel suffix.

= Diagram areas are referenced by a window suffix <Wnd>. An additional suffix <WndTr> in the
DI SPI ay: W NDow<Whd>: TRACe<WhdTr >. . . commands numbers the different traces in a
diagram area.

= |n remote control, it is possible to display the same trace in several diagram areas.

= The analyzer provides several commands allowing a smooth transition between remote and
manual control.

I

// 1. One channel, two traces, one diagram area

I/l Reset the instrument, creating the default trace Trc1 in channel 1.

/I The default measured quantity is the forward transmission S-parameter S21.
/I The default format is dB Mag.

*RST

I

Il Create a second trace in channel 1, assign the format Phase,
/I and display the new trace in the same diagram area.

CALCulate1:PARameter:SDEFine 'Trc2', 'S21' // the trace becomes the active trace but is not
displayed

CALCulate1:FORMat PHASe // the trace is referenced by the channel suffix 1

DISPlay:WINDow1:TRACe2:FEED 'Trc2' // display the second trace, numbering it the second
trace in diagram area no. 1

1

/I ¥ Check the result on the local screen
/I Go to local

SYSTem:DISPlay:UPDate ONCE
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> Nwa - [Set1 7]

Display OrfCff!
| B 1viag 10 B/ Ref 0 B 7
¥yl Phase 45°1 Ref0®
Go to
Local
Display
=135 = On/Off
e MU R S
b i A V
H— 45 \
0 <4
. \
NG
M =180
Ch1 Start 300 kHz Pwr 0 dBm Stop 8 GHz
IFrequency lock Failure For Details, press INFO, [ WENN | REMOTE| .t
1
1

/I 2. One channel, two traces, two diagram areas

/I Create a second diagram area, assign Trc2 to the new area, and remove it from the first area.
DISPlay:WINDow2:STATe ON

DISPlay:WINDow2: TRACe2:FEED 'Trc2' // Trc2 is now displayed in both diagram areas
DISPlay:WINDow1:TRACe2:DELete

1

/I ¥ Check the result on the local screen

// Go to local

SYSTem:DISPlay:UPDate ONCE
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MNwa - [Seti

1
u Display Cnifoff!
| Tre1 [0 0B Mag 10dB7 RefodB 1

| Go to
s < Local
- e
H =10
v
H 20 .
Display
-3t On/ Dff
H -40
H =50
M -60
H -7
Chi  Start 300 kHz Pwr 0 dBrm Stop 8 GHz
[Tz BB Fhase 45°) Ref0® z
— 134 }{\
oy gU o
]

Rj\ ] . |
—-80

=180

| Chi1  Start 300 kHz Pwr 0 dBm Stop 8 GHz

Frequency lock Failure Far Details, press INFO, i LT ] REMOTE .-

1

1

/I 3. One channel, four traces, four diagram areas

/I Reset the instrument, add diagram areas no. 2, 3, 4.

*RST; :DISPlay:WINDow2:STATe ON

DISPlay:WINDow3:STATe ON

DISPlay:WINDow4:STATe ON

1

/I Assign the reflection parameter S11 to the default trace.
:CALCulate1:PARameter:MEASure 'Trc1', 'S11'

1

/I Assign the remaining S-parameters to new traces Trc2, Trc3, Tr4;
/I select the Smith chart format for the reflection parameters.
CALCulate1:FORMat SMITh // Smith chart for the active trace Trcl
CALCulate1:PARameter:SDEFine 'Trc2', 'S21'
CALCulate1:PARameter:SDEFine 'Trc3', 'S12'
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CALCulate1:PARameter:SDEFine 'Trc4', 'S22'

CALCulate1:FORMat SMITh // Smith chart for the active trace Trc4, referenced by the channel
number

1
// Display the new traces in diagram areas no. 2 to 4.
DISPlay:WINDow2: TRACe2:FEED 'Trc2'
DISPlay:WINDow3:TRACe3:FEED 'Trc3'
DISPlay:WINDow4:TRACe4:FEED 'Trc4'

1

/' Check the result on the local screen

// Go to local
SYSTem:DISPlay:UPDate ONCE

Nwa - [Set1 *]
ke Sl Display nfoff!
Trcl ERRN Smith  Ref1 U

. B
— Ll ] oca
=10
1 “‘[
- =20 .
i Display
el on/Off
- -40
I
-4l
- -60
]
--70
__|
Chi  Start 200 kkPwr 0 dBm Stop 8 GHz
Trcd PR Smith  Refd U 4
— 0 ‘
—_— ] 1
F-10 V
F-20
I
=30
1
=40
r-50
I
+-B0
F=T0
| - .
Ch1  Start 300 ktPwr 0 dBm Stop 8GHz |Ch1  Start 300 kHPwr 0 dBm Stop 8 GHz
IFrequency lock Failure For Details, press INFO, [ LT ] REMOTE | .-

i
/I # Check the result in the trace manager

/I The trace manager gives an overview of the current channel/trace configuration
DISPlay:MENU:KEY:EXECute 'Trace Manager'
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= Diagram areas are referenced by a window suffix <Wnd>. An additional suffix <WndTr> in the
DI SPI ay: W NDow<Whd>: TRACe<WhdTr >. . . commands numbers the different traces in a
diagram area.

= The analyzer provides several commands allowing a smooth transition between remote and
manual control.

I

/Il 1. Create all channels and traces

I/l Reset the instrument, creating the default trace Trc1 in channel 1.

/I The default measured quantity is the forward transmission S-parameter S21.

/I The default format is dB Mag.

*RST

I

// Create two more traces in channel 1, assigning a trace name and a measured quantity

// to each of them. Choose descriptive trace names (instead of the short default names used above).

CALCulate1:PARameter:SDEFine 'Impedance_trace', 'Z-S21' // the trace becomes the active trace
for channel 1 but is not displayed

CALCulate1:PARameter:SDEFine 'Admittance_trace', 'Y-S21' // the trace becomes the active trace
for channel 1

I

I/ Create channel 2 with one new trace, channel 3 with two new traces.
CALCulate2:PARameter:SDEFine 'Ratio_trace', 'B1/B2'
CALCulate3:PARameter:SDEFine 'Z_trace', 'Z21'
CALCulate3:PARameter:SDEFine 'Y_trace', 'Y21'

CALCulate3:PARameter:SELect 'Z_trace' // the trace created previously becomes the active
trace for channel 3

Il So far, only the default trace is displayed.

I

/I ¥ Check the result in the trace manager

/I The trace manager gives an overview of the current channel/trace configuration
DISPlay:MENU:KEY:EXECute "Trace Manager'
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Trace Manager X
Name £ | On | Meas | Type | Channel | Area Scale |
Trecl [ 521 oAt Chi -1 - -
B Impedance_frace [v* | Z<-521 | DAT Zhi - - ||
| Admittance_trace [ | ¥<-521 | DAT Chi - - - R
| Ratio_trace I |bijtz |DaT chz - = E
| Z_trace [ zz1 DAT Ch3 - - o
|i ¥ trare # v MaT h3 - - - | &8
[.ﬁ.dd | Delete, .. J [ Coupling. .. J [ Sork Table. .. J [ Close ] [ Help J

Il

/I ¥ Check the result on the local screen
/1 Go to local

SYSTem:DISPlay:UPDate ONCE

% Nwa - [Set1]

HEE Flle Trace Chanrel Display: Systemn Window Info Help
dE Mag 10dE /! Ref 0 dB i lrace
Trace Select
MNext
Trace
Select
el 4 Trace
H-10
V Add
Trace
Fr-20
Add Trace
H _.ap + Diag Area
U 40 Delete
Trace
=50 Assign
Diag Area
1S
Assign
Channel
F-70
Trace
Manager
Ch1  Start 200 kHz Fwr 0 dBm Stop 8 GHz
[ WRE| LocaL |
I
1
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/I 2. Create second diagram area and display traces
DISPlay:WINDow2:STATe ON
DISPlay:WINDow1:TRACe2:FEED 'Admittance_trace'
DISPlay:WINDow1:TRACe3:FEED 'Y_trace'
DISPlay:WINDow2: TRACe1:FEED 'Impedance_trace'
DISPlay:WINDow2:TRACe2:FEED 'Ratio_trace'
DISPlay:WINDow2: TRACe3:FEED 'Z_trace'

/i

/I ¥ Check the result on the local screen

/I Go to local

SYSTem:DISPlay:UPDate ONCE

[~ [o]x]

4> Nwa - [Set1 "]

B File Trace C nel Display System  Window Info  Help

Tre1 dBMag 10dB/ Ref0dB  Chi 1 Trace

| Admittance_t.. | LinMag 5mS/ Refs0mS Chi Trace Select
| ¥_trace Lin Mag 5mS/ Refs0mS Ch3

| Next
e s Hi H H > trace
— b —_—
IR A {1 . ! seleck
; _\is LA I 14 B L)
/ Y / Y LS -
| |
_ | - Add
[ RS I Trace
| ©h1 Start 300 kHz — — Put 0 dBm Stop B GHz
| cha Start 300 kHz — Pwr 0 dBrm Stop 8GHz | Add Trace
{ + Diag Area
Impedance_tr... Wl Linhlag 250 Ref2500 Chi 2
Ratio_trace dB Mag 10dB/ Ref0dB  Ch2
Z_frace 72 LinMag 250/ Ref2500 Ch3 Delete
:ﬁ T I I T ] i Trace
i | = i———
i il EE =TT L~ ] Assign
Vi | | | v T Diag Area
_WE y [ SR [ !
| : .;I I| \{“-li' II I]I I
4 -z Ll L1 | ) Assign
_\T‘ . A L Y i Channel
| o L2 N 32 s L = -
2 — — =7
Ch1  Start 300 kHz — Puwer 0 dBm Stop 8 GHz Trace
Ch2 Start 300 kHz — Pwer 0O dBm Stop 8 GHz lanager
Ch3  GStart 300 kHz — Pwr 0 dBm Stop 8 GHz
[ [TTT] ] Lo AL
1
1

/I 3. Check and modify your configuration
/I Query the traces in channel 1.
CALCulate1:PARameter:CATalog?

1 —
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= Diagram areas are referenced by a window suffix <Wnd>. An additional suffix <WndTr> in the
DI SPI ay: W NDow<Whd>: TRACe<WhdTr >. . . commands numbers the different traces in a
diagram area.

= The analyzer provides several commands allowing a smooth transition between remote and
manual control.

I

I

/I 1. Create one channel, two traces, one diagram area

I/l Reset the instrument, creating the default trace Trc1 in channel 1.

/I The default measured quantity is the forward transmission S-parameter S21.
/I The default format is dB Mag.

*RST

I

Il Create a second trace in channel 1, assign the format Phase,
/I and display the new trace in the same diagram area.

CALCulate1:PARameter:SDEFine 'Trc2', 'S21' // the trace becomes the active trace but is not
displayed

CALCulate1:FORMat PHASe // the trace is referenced by the channel suffix 1

DISPlay:WINDow1:TRACe2:FEED 'Trc2' // display the second trace, nhumbering it the second
trace in diagram area no. 1

I

// ® Check the result on the local screen
/I Go to local

SYSTem:DISPlay:UPDate ONCE
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dE Mag 10 dB/ Ref 0 dB 1
Phase 45°/ Ref0®
Go to
Local
Display
< On/Off
-
\ ]
Chl Start 200 kHz Fwr 0 dBEm Stop 8 GHz
IFrequency lock Failure For Details, press INFO., [ [TTT] ] REMOTE
I
I

/I 2. Marker settings
/I Adjust the sweep range to consider an interesting segment of the trace and re-scale the diagram.
SENSe1:FREQuency:STARt 4.5 GHz; STOP 5.5 GHz

DISPlay:WINDow1:TRACe1:Y:SCALe:AUTO ONCE / in the autoscale command the trace is
referenced by its number in the diagram

1

/I Select trace Trc1 as the active trace of the channel, define a reference marker and a delta marker.
/I In the marker commands the active trace is referenced by the channel suffix.
CALCulate1:PARameter:SELect "Trc1'

CALCulate1:MARKer1:STATe ON // the marker is set to the center of the sweep range
CALCulate1:MARKer1:DELTa:STATe ON // this command also creates the reference marker

CALCul at el1: MARKer 1: REFerence: X 4.5 Gz // set the reference marker to the beginning
of the sweep range

1

/I Use the delta marker to search for the minimum of the trace and query the result.
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CALCulate1:MARKer1:FUNCtion:EXECute MIN; RES? // the query returns the stimulus and the
response value at the marker position
1!
/I ¥ Check the result on the local screen
/I Go to local
SYSTem:DISPlay:UPDate ONCE

‘*;’ Mwa - [Set1 *]

Goto Locall  Display OniGef!

Trc’ dBMag 2dB/ Ref-10 dB 1
Trcz EPMl Phase 457/ Ref0®

Ref 4500000 GHz 5625 dB o
AMkr 1 61500000 MHz -10.125 dB ey
Display
On/Off

A
v

— 45

L N/ i
L \
. .&%1

—-180
Zh1  Start 45 GHz Fwr 0 dBm Stop 5.5 GHz
| (WenN | REMC
1
(8] Use the CALCul at e<Chn>: DATA. .. commands to retrieve the complete trace; see
Retrieving Measurement Results.
1
1

/l 2. Limit lines and limit check
/I Remove all markers and define a limit line for the active trace.
CALCulate1:MARKer1:AOFF

CALCulate1:LIMit:DATA 1, 4500000000, 5500000000, -5, -5 // define an upper limit line across the
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entire sweep range

CALCulate1:LIMit:DATA 2, 4500000000, 5000000000, -10, -15
CALCulate1:LIMit:DATA 2, 5000000000, 5500000000, -15, -10 // define two segments for the lower
limit line

1

/I Display the limit line and perform the limit check.
CALCulate1:LIMit:DISPlay:STATe ON

CALCulate1:LIMit:STATe ON; FAIL? /if the trace is failed; the response is 1.
I

/' Check the result on the local screen

// Go to local

SYSTem:DISPlay:UPDate ONCE

& hwa - [Set! *]

Goko Locall  Display Gnfoff
] dBE Mag 2dB/ Ref-10dB i
=¥al Fhase  45°) Ref(®

Local

IFAIL | Tre1)|

Display
On/Off

7
we

/)

—-8

—-16

—-18

Ch1 Start 45 GHz Pwr 0 dBm Stop 5.5 GHz

IFrequency lack Failure For Details, press INFO. [ LT ] REMC -

I
/I # Check the result in the Define Limit Line dialog

/I The Define Limit Line dialog gives an overview of the limit line segments of the active trace.
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Condensed Programming Examples

// Measure Standards
:SENSe1:CORRection:COLLect:ACQuire:SELected OPEN, 1
:SENSe1:CORRection:COLLect:ACQuire:SELected SHORT, 1
:SENSe1:CORRection:COLLect:ACQuire:SELected MATCH, 1
1

/I Apply cal

:SENSe1:CORRection:COLLect:SAVE:SELected

1

1

/2 port TOSM

Il Select cal procedure
:SENSe1:CORRection:COLLect:METHod:DEFine 'Test SFK TOSM 12', TOSM, 1, 2
I

// Measure Standards
:SENSe1:CORRection:COLLect:ACQuire:SELected THROUGH, 1, 2
:SENSe1:CORRection:COLLect:ACQuire:SELected OPEN, 1
:SENSe1:CORRection:COLLect:ACQuire:SELected SHORT, 1
:SENSe1:CORRection:COLLect:ACQuire:SELected MATCH, 1
:SENSe1:CORRection:COLLect:ACQuire:SELected OPEN, 2
:SENSe1:CORRection:COLLect:ACQuire:SELected SHORT, 2
:SENSe1:CORRection:COLLect:ACQuire:SELected MATCH, 2
I

/I Apply calibration
:SENSe1:CORRection:COLLect:SAVE:SELected

I

// Save / load cal files

/I Save calibration in calibration file pool in directory

/I C:\Rohde&Schwarz\Nwa\Calibration\Data

/I the file name in the commands must not contain the path !
:MMEMORY:STORE:CORRection 1, 'OSM1 TOSM12.cal'

1

/'load cal file from calibration file pool
:MMEMORY:LOAD:CORRection 1,'OSM1 TOSM12.cal'
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Condensed Programming Examples

:CALCULATEZ2:DATA? SDATA

/l Read last and previous trace data in channel 1 and 2

:CALCULATE1:DATAINSWEEP? SDATA, 1 Il last trace data
:CALCULATE1:DATA:NSWEEP? SDATA, 3 /l previous trace data
:CALCULATE2:DATA:NSWEEP? SDATA, 1 Il last trace data
:CALCULATEZ2:DATA:NSWEEP? SDATA, 4 // previous trace data
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C format voi d RSDLLSwapBytes( void *pArray, const |long size, const |ong
(Unix) count)
Parameters pAr ray // Array in which modifications are made

si ze // Size of a single element in pAr r ay
count // Number of elements in pArr ay

Example RSDLLSwapByt es( Buffer, sizeof(float), ibcntl/sizeof(float))

This function swaps the display of various elements from Big Endian to Little Endian and vice versa. It is
expected that a coherent storage area of elements of the same file type (si ze byte) is transferred to
pAr r ay. This function has no effect on Intel platforms.

Different types of processor architecture store data in different byte sequences. For example, Intel
processors store data in the reverse order of Motorola processors. Comparison of byte sequences:

Byte Usein Display in memory Description
sequence
Big Endian Motorola processors, network | Most significant byte at least The most significant byte is at the left end
standard significant address of the word.
Little Endian | Intel processors Least significant byte at least The most significant byte is at the right
significant address end of the word.
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