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Safety Instructions
Instrucciones de seguridad
Sicherheitshinweise
Consignes de sécurité

A WARNING

Risk of injury and instrument damage

The instrument must be used in an appropriate manner to prevent
electric shock, fire, personal injury or instrument damage.

Do not open the instrument casing.

Read and observe the "Basic Safety Instructions" delivered as
printed brochure with the instrument.

Read and observe the safety instructions in the following sections.
Note that the data sheet may specify additional operating conditions.

Keep the "Basic Safety Instructions" and the product documentation
in a safe place and pass them on to the subsequent users.

A ADVERTENCIA

Riesgo de lesiones y danos en el instrumento

El instrumento se debe usar de manera adecuada para prevenir
descargas eléctricas, incendios, lesiones o dafios materiales.

1171.1307.42 - 05

No abrir la carcasa del instrumento.

Lea y cumpla las "Instrucciones de seguridad elementales”
suministradas con el instrumento como folleto impreso.

Lea y cumpla las instrucciones de seguridad incluidas en las
siguientes secciones. Se debe tener en cuenta que las
especificaciones técnicas pueden contener condiciones adicionales
para su uso.

Guarde bien las instrucciones de seguridad elementales, asi como
la documentacion del producto, y entréguelas a usuarios
posteriores.



A WARNUNG

Gefahr von Verletzungen und Schaden am Gerat

Betreiben Sie das Gerat immer ordnungsgemalfd, um elektrischen
Schlag, Brand, Verletzungen von Personen oder Gerateschaden zu
verhindern.

Offnen Sie das Gerategehause nicht.

Lesen und beachten Sie die "Grundlegenden Sicherheitshinweise",
die als gedruckte Broschure dem Gerat beiliegen.

Lesen und beachten Sie die Sicherheitshinweise in den folgenden
Abschnitten; moglicherweise enthalt das Datenblatt weitere
Hinweise zu speziellen Betriebsbedingungen.

Bewahren Sie die "Grundlegenden Sicherheitshinweise" und die
Produktdokumentation gut auf und geben Sie diese an weitere
Benutzer des Produkts weiter.

A AVERTISSEMENT

Risque de blessures et d'endommagement de I'appareil

L'appareil doit étre utilisé conformément aux prescriptions afin d'éviter
les électrocutions, incendies, dommages corporels et matériels.
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N'ouvrez pas le boitier de I'appareil.

Lisez et respectez les "consignes de sécurité fondamentales"
fournies avec I'appareil sous forme de brochure imprimée.

Lisez et respectez les instructions de sécurité dans les sections
suivantes. Il ne faut pas oublier que la fiche technique peut indiquer
des conditions d’exploitation supplémentaires.

Gardez les consignes de sécurité fondamentales et la
documentation produit dans un lieu sir et transmettez ces
documents aux autres utilisateurs.



Safety instructions for rechargeable lithium ion
batteries

Risk of serious personal injury or even death.

A WARNING

You must fully observe the following instructions in order to
avoid serious personal injury — or even death — due to an
explosion and/or fire.

1. Do not dismantle, open or crush the batteries or drop them from a great height. If
mechanical damage occurs, there is a risk that chemicals may be released. Gases
that are released can cause breathing difficulties. Immediately ventilate the area and
in serious cases consult a doctor.

Irritation can occur if the chemicals that are released come in contact with the skin or
eyes. If this happens, immediately and thoroughly rinse the skin or eyes with water
and consult a doctor.

2. Do not expose cells or batteries to heat or fire. Do not store them in direct sunlight.
If overheating occurs, there is the risk of an explosion or a fire, which can lead to
serious personal injuries.

3. Keep the batteries clean and dry. If the terminals become soiled, clean them with a
dry, clean cloth.

4. Charge the batteries prior to using them.
Only use the appropriate Rohde & Schwarz charger to charge the batteries. See the
device manual or data sheet for the exact designation of the charger.
If the batteries are improperly charged, there is a risk of explosion, which can cause
serious personal injury.

5. The charging temperature must be between 0 °C and 45 °C
(see manual for information on possible restrictions).

6. Discharging may take place only at temperatures between 0 °C and 50 °C
(see manual for information on possible restrictions).

7. Only charge batteries until they are fully charged. Frequent overcharging can reduce
the battery lifetime.

8. Remove the battery from the device when the battery is not being used. Following a
longer period of storage, it may be necessary to charge and discharge the battery
several times in order to obtain the full capacity.

9. Only use the battery with designated Rohde & Schwarz devices. See the device
manual for details.

10.Do not dispose of the batteries with unsorted municipal waste. The batteries must be
collected separately. After the end of their life, dispose of the batteries at a suitable
collection point or via a Rohde & Schwarz customer service center.

EU labeling for batteries and secondary cells

11.Follow the transport stipulations of the carrier (IATA-DGR, IMDG-Code, ADR, RID)
when returning lithium batteries to Rohde & Schwarz subsidiaries.

12.Keep this safety information for future reference.
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Instrucciones de seguridad
para baterias recargables de ion litio

Posibilidad de lesiones graves que en determinadas
circunstancias puede causar la muerte.

[ A ADVERTENCIA |

Tenga en cuenta los siguientes avisos en caso de explosién y/o
incendio para impedir lesiones graves en personas que, en
determinadas circunstancias, podrian incluso causar la muerte.

1. No desarme las baterias, no las abra, no las triture ni las deje caer desde una gran
altura.
En caso de daios mecanicos existe el riesgo de salida de sustancias quimicas.
En caso de salida de gases pueden producirse dificultades respiratorias. Ventile
inmediatamente la habitacién y acuda a un médico en casos graves.
Si sustancias quimicas provenientes de la bateria entran en contacto con la piel o
los ojos pueden producirse irritaciones. Enjuague en estos casos la piel y los ojos
inmediatamente con abundante agua y acuda a un médico.

2. No exponga las celdas o baterias al calor ni al fuego. No las almacene bajo la luz
solar directa. En caso de sobrecalentamiento existe peligro de explosion o de
incendio, lo que puede provocar lesiones graves en personas.

3. Mantenga las baterias limpias y secas. Si los conectores estan sucios, limpielos con
un pafio seco y limpio.

4. Cargue las baterias antes de su uso.
Solamente esta permitido cargar la bateria con el correspondiente cargador de
Rohde & Schwarz. Consulte en el manual o en las especificaciones técnicas del
equipo la denominacion exacta del cargador.
Si las baterias se cargan de forma incorrecta existe peligro de explosion, lo que
podria causar lesiones graves en personas.

5. Latemperatura de carga debe encontrarse entre 0 °C y 45 °C
(consulte el manual para posibles restricciones).

6. La descarga solamente puede efectuarse entre 0 °C y 50°C
(consulte el manual para posibles restricciones).

7. Cargue las baterias solamente el tiempo necesario hasta que se hayan cargado por
completo. La sobrecarga frecuente reduce la vida util de la bateria.

8. Extraiga la bateria del equipo si no se va a utilizar. Después de un periodo de
almacenamiento prolongado puede ser necesario cargar y descargar varias veces la
bateria para recuperar su capacidad completa.

9. Utilice la bateria exclusivamente con los equipos Rohde & Schwarz
correspondientes. Consulte para ello el manual del equipo.

10.No elimine las baterias junto con los residuos urbanos sin clasificar, sino por
separado. Para eliminar la bateria una vez finalizada su vida util, dirijase a un punto
de recogida de residuos adecuado o a una oficina de representacion de
Rohde & Schwarz.
Etiquetado de la UE para baterias y acumuladores

11.En caso de devolver baterias de litio a las filiales de Rohde & Schwarz, debe
cumplirse las normativas sobre los modos de transporte (IATA-DGR, cédigo IMDG,
ADR, RID).

12.Conserve estas instrucciones de seguridad para fines de informacion y consulta
posterior.
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Sicherheitshinweise
fur wiederaufladbare Li-lon-Batterien

Mogliche schwere Verletzungen, unter Umstanden mit
A WARNUNG Todesfolge.

Beachten Sie die folgenden Hinweise vollstandig, um schwere
Verletzungen von Personen - unter Umstanden mit Todesfolge -
durch Explosion und/oder Brand zu verhindern.

1. Batterien nicht zerlegen, 6ffnen, zerkleinern oder aus groRer Héhe fallen lassen.
Bei mechanischer Beschadigung besteht die Gefahr des Austritts von Chemikalien.
Austretende Gase kénnen zu Atembeschwerden fihren. Sofort lUften, in schweren
Fallen einen Arzt konsultieren.

Bei Haut- oder Augenkontakt mit austretenden Chemikalien kdnnen Hautirritationen
und Reizungen auftreten. In diesen Fallen die Haut oder Augen sofort grindlich mit
Wasser ausspulen und einen Arzt konsultieren.

2. Zellen oder Batterien weder Hitze noch Feuer aussetzen. Nicht im direkten
Sonnenlicht lagern. Bei Uberhitzung besteht die Gefahr einer Explosion oder eines
Brandes, was zu schweren Verletzungen bei Personen flhren kann.

3. Batterien sauber und trocken halten. Falls die Anschllsse verschmutzt sind, mit
einem trockenen, sauberen Tuch reinigen.

4. Batterien vor dem Gebrauch laden.
Die Batterie darf ausschlieBlich mit dem entsprechenden Rohde &Schwarz
Ladegerat geladen werden. Siehe Handbuch oder Datenblatt des Gerates flr die
genaue Bezeichnung des Ladegerates.
Wenn Batterien unsachgemal} geladen werden, besteht Explosionsgefahr, was zu
schweren Verletzungen bei Personen flihren kann.

5. Die Ladetemperatur muss zwischen 0 °C und 45 °C betragen
(fdr mogliche Einschrankungen siehe Handbuch).

6. Ein Entladen darf nur zwischen 0 °C und 50 °C erfolgen
(fur mogliche Einschrankungen siehe Handbuch).

7. Batterien nur so lange laden, bis sie vollstandig aufgeladen sind. Ein haufiges
Uberladen fihrt zu einer geringeren Lebensdauer der Batterie.

8. Die Batterie aus dem Gerat entfernen, wenn sie nicht benutzt wird. Nach langerer
Lagerzeit kann es erforderlich sein, die Batterie mehrmals zu laden und zu entladen,
um die volle Leistungsfahigkeit zu erlangen.

9. Die Batterie nur mit dafur vorgesehenen Rohde & Schwarz-Geraten betreiben. Siehe
dazu das Handbuch des Gerates.

10.Die Batterien nicht Gber unsortierten Siedlungsabfall entsorgen, sondern getrennt
sammeln. Nach Ende der Lebensdauer Uber eine geeignete Sammelstelle oder eine
Rohde&Schwarz-Kundendienststelle entsorgen.
EU - Kennzeichnung fur Batterien und Akkumulatoren

11.Bei Ricksendungen von Lithiumbatterien zu Rohde & Schwarz - Niederlassungen
mussen die Transportvorschriften der Verkehrstrager (IATA-DGR, IMDG-Code, ADR,
RID) befolgt werden.

12.Diese Sicherheitsinformationen fir zukinftige Informations- und Nachschlagezwecke
aufbewahren.
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Consignes de securité pour batteries rechargeables
lithium-ion

Risque de blessures graves pouvant entrainer la mort.

[ A AVERTISSEMENT |

Respecter intégralement les consignes ci-dessous afin
d'éliminer tout risque de blessures graves voire mortelles par
suite d'explosion et/ou d'incendie.

1. Ne pas démonter, ouvrir ou découper les batteries ni les faire tomber d'une hauteur
importante. Des produits chimiques peuvent s'écouler en cas de détérioration
meécanique et les gaz libérés peuvent provoquer des difficultés respiratoires. Aérer
immédiatement les locaux. Dans les cas graves, consulter un médecin. Si la peau ou
les yeux entrent en contact avec les produits chimiques libérés, des irritations
peuvent se produire. Rincer immédiatement et abondamment la peau ou les yeux a
I'eau claire et consulter un médecin.

2. Ne pas exposer les cellules ou les batteries a la chaleur ou au feu. Ne pas les
stocker dans un endroit exposé a la lumiére directe du soleil. Toute surchauffe risque
de provoquer une explosion ou un incendie, ce qui peut entrainer des blessures
graves.

3. Conserver les batteries dans un lieu sec et propre. Nettoyer les points de contact
sales a l'aide d'un chiffon sec et propre.

4. Charger les batteries avant utilisation. Utiliser seulement le chargeur
Rohde & Schwarz approprié pour recharger les batteries. Les références exactes du
chargeur sont indiquées dans le manuel ou la fiche technique de I'appareil. Une
recharge incorrecte des batteries peut entrainer des explosions susceptibles de
causer des blessures graves.

5. Recharger impérativement a des températures comprises entre 0 °C et 45 °C
(restrictions éventuelles : voir le manuel).

6. Décharger impérativement a des températures comprises entre 0 °C et 50 °C
(restrictions éventuelles : voir le manuel).

7. Terminer la charge des que les batteries sont completement rechargées. Une
surcharge répétée diminue la longévité des batteries.

8. Retirer les batteries de I'appareil lorsqu'elles ne sont pas utilisées. Aprés un
stockage prolongé, plusieurs cycles de recharge et de décharge peuvent s'avérer
nécessaires pour rétablir la pleine capacité des batteries.

9. Utiliser les batteries exclusivement dans les appareils Rohde & Schwarz auxquels
elles sont destinées. Voir le manuel fourni avec chaque appareil.

10.Ne pas éliminer les batteries avec les déchets municipaux non triés mais s'assurer
qu'elles soient collectées séparément. Recycler les batteries en fin de vie en les
confiant a un point de collecte compétent ou a un point de service aprés-vente
Rohde & Schwarz.
Marquage UE pour batteries et accumulateurs

11.Lors des renvois de batteries au lithium a des filiales Rohde & Schwarz, il convient
de respecter les prescriptions de transport (IATA-DGR, code IMDG, ADR, RID)
fixées par les transporteurs.

12.Conserver ces consignes de sécurité de sorte a pouvoir vous y reporter ou vérifier
ultérieurement certains points.
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Customer Support

Technical support — where and when you need it

For quick, expert help with any Rohde & Schwarz product, contact our customer support center. A team
of highly qualified engineers provides support and works with you to find a solution to your query on any
aspect of the operation, programming or applications of Rohde & Schwarz products.

Contact information

Contact our customer support center at www.rohde-schwarz.com/support, or follow this QR code:

QR code to the Rohde & Schwarz support page

1171.0200.22-07.01


mailto:customersupport.china@rohde-schwarz.com
mailto:customersupport.asia@rohde-schwarz.com
mailto:customersupport.la@rohde-schwarz.com
mailto:customer.support@rsa.rohde-schwarz.com
mailto:customersupport@rohde-schwarz.com
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Documentation Overview

1 Preface

1.1 Documentation Overview

This section provides an overview of the R&S ZNH user documentation.

1.1.1 Manuals

You find the documents on the R&S ZNH product page at:

http://www.rohde-schwarz.com/manual/znh

Getting started manual

Introduces the R&S ZNH and describes how to set up and start working with the prod-
uct. The printed document is delivered with the instrument.

User manual

Contains the description of all instrument modes and functions. It also provides an
introduction to remote control, a complete description of the remote control commands
with programming examples, and information on maintenance and instrument interfa-
ces. Includes the contents of the getting started manual.

The online version of the user manual provides the complete contents for immediate
display on the internet.

Basic safety instructions

Contains safety instructions, operating conditions and further important information.
The printed document is delivered with the instrument.

Instrument security procedures manual

Deals with security issues when working with the R&S ZNH in secure areas.

Service manual

Describes the performance test for checking the rated specifications, module replace-
ment and repair, firmware update, troubleshooting and fault elimination, and contains
mechanical drawings and spare part lists. The service manual is available for regis-
tered users on the global Rohde & Schwarz information system (GLORIS, https://
gloris.rohde-schwarz.com).

1.1.2 Data Sheet

The data sheet contains the technical specifications of the R&S ZNH. It also lists the
options and their order numbers as well as optional accessories.
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The brochure provides an overview of the R&S ZNH and shows its specific characteris-
tics.

http://www.rohde-schwarz.com/brochure-datasheet/znh

1.1.3 Calibration Certificate
The document is available on https://gloris.rohde-schwarz.com/calcert. You need the
device ID of your instrument, which you can find on a label on the rear panel.

1.1.4 Release Notes, Open Source Acknowledgment

The release notes list new features, improvements and known issues of the current
firmware version, and describe the firmware installation.

The open source acknowledgment document provides verbatim license texts of the
used open source software.

http://www.rohde-schwarz.com/firmware/znh
1.1.5 Application Notes, Application Cards, Videos

These documents contain information about possible applications and background
information on various topics, see www.rohde-schwarz.com/appnotes

1.2 Conventions Used in the Documentation

1.2.1 Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description
"Graphical user interface ele- All names of graphical user interface elements on the screen, such as
ments" dialog boxes, menus, options, buttons, and softkeys are enclosed by

quotation marks.

[Keys] Key and knob names are enclosed by square brackets.

Filenames, commands, Filenames, commands, coding samples and screen output are distin-
program code guished by their font.

Input Input to be entered by the user is displayed in italics.
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1.2.2

1.2.3

Conventions Used in the Documentation

Convention Description

Links Links that you can click are displayed in blue font.

"References" References to other parts of the documentation are enclosed by quota-
tion marks.

Conventions for Procedure Descriptions

When operating the instrument, several alternative methods may be available to per-
form the same task. In this case, the procedure using the touchscreen is described.
Any elements that can be activated by touching can also be clicked using an addition-
ally connected mouse. The alternative procedure using the keys on the instrument or
the on-screen keyboard is only described if it deviates from the standard operating pro-
cedures.

The term "select" may refer to any of the described methods, i.e. using a finger on the
touchscreen, a mouse pointer in the display, or a key on the instrument or on a key-
board.

Notes on Screenshots

When describing the functions of the product, we use sample screenshots. These
screenshots are meant to illustrate as many as possible of the provided functions and
possible interdependencies between parameters. The shown values may not represent
realistic usage scenarios.

The screenshots usually show a fully equipped product, that is: with all options instal-
led. Thus, some functions shown in the screenshots may not be available in your par-
ticular product configuration.
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2 Welcome to the R&S ZNH

The R&S ZNH is a new generation Rohde & Schwarz vector network analyzer devel-
oped to meet demanding customer requirements. Offering touchscreen input, the ana-
lyzer enhances user experience in making measurements fast and easy.

This user manual contains a description of the functionality that the instrument pro-
vides. The latest version is available for download at the product homepage (http://
www.rohde-schwarz.com/product/znh.html).
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3 Getting Started

3.1

3.11

The following chapters are identical to those in the printed R&S ZNH Getting Started
manual.

®  Preparing fOr USE....uuuciciiie ettt e e e e e e e e e e e e e e e e e e aeeaeaarana 15
®  INSITUMENT TOUN ...t e e e e e e e e e e e e e e e e e e ee e e aaaaas 23

Preparing for Use

Putting into Operation

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

WARNING

Risk of injury due to disregarding safety information

Observe the information on appropriate operating conditions provided in the data sheet
to prevent personal injury or damage to the instrument. Read and observe the basic
safety instructions provided with the instrument, in addition to the safety instructions in
the following sections. In particular:

® Do not open the instrument casing.

Risk of instrument damage due to inappropriate operating conditions

Specific operating conditions are required to ensure accurate measurements and to
avoid damage to the instrument. Observe the information on appropriate operating
conditions provided in the basic safety instructions and the instrument's data sheet.

Instrument damage caused by electrostatic discharge

Electrostatic discharge (ESD) can damage the electronic components of the instrument
and the device under test (DUT). Electrostatic discharge is most likely to occur when
you connect or disconnect a DUT or test fixture to the instrument's test ports. To pre-
vent electrostatic discharge, use a wrist strap and cord and connect yourself to the
ground, or use a conductive floor mat and heel strap combination.
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Risk of instrument damage during operation

An unsuitable operating site or test setup can cause damage to the instrument and to
connected devices. Ensure the following operating conditions before you switch on the
instrument:

® The instrument is dry and shows no sign of condensation.

® The instrument is positioned as described in the following sections.

® The ambient temperature does not exceed the range specified in the data sheet.
® Signal levels at the input connectors are all within the specified ranges.

® Signal outputs are correctly connected and are not overloaded.

@ EMI impact on measurement results
Electromagnetic interference (EMI) may affect the measurement results.
To suppress generated electromagnetic interference (EMI):

® Use suitable shielded cables of high quality. For example, use double-shielded RF
and LAN cables.

® Always terminate open cable ends.
® Note the EMC classification in the data sheet.

3.1.1.1  Unpacking and Checking the Instrument

Check the equipment for completeness using the delivery note and the accessory lists
for the various items. Check the instrument for any damage. If there is damage, imme-
diately contact the carrier who delivered the instrument. Make sure not to discard the
box and packing material.

@ Packing material
Retain the original packing material. If the instrument needs to be transported or ship-
ped later, you can use the material to protect the control elements and connectors.
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Risk of damage during transportation and shipment

Insufficient protection against mechanical and electrostatic effects during transportation
and shipment can damage the instrument.

® Always make sure that sufficient mechanical and electrostatic protection is provi-
ded.

® When shipping an instrument, the original packaging should be used. If you do not
have the original packaging, use sufficient padding to prevent the instrument from
moving around inside the box. Pack the instrument in antistatic wrap to protect it
from electrostatic charging.

® Secure the instrument to prevent any movement and other mechanical effects dur-
ing transportation.

3.1.1.2 Accessory List

The instrument comes with the following accessories:

® Power supply cable and adapter set

® Li-ion rechargeable battery

e USB2.0 cable A-Mini

® Side strap

e "Getting Started" printed manual

® Document folder containing safety instructions, KC and CE certificate

Optional accessories and their order numbers are listed in the data sheet.

3.1.1.3 Setting up the R&S ZNH

The R&S ZNH is mainly used for diagnostic purpose during the installation of RF
feeder cables and antennas for all kinds of radio transmitters. It can also be used to
characterize both amplitude and phase measurements on complex test devices and
discrete components with its S-parameters measurements.

Depending on the environment, you can adjust the viewing angle of the display and
either lay it out horizontally or prop it up using the support on the back of the
R&S ZNH.
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When laid out horizontally for operation from above, the R&S ZNH is tilted slightly due
to the micro-stand at the back. This position provides the optimum viewing angle for
the display.

To allow easy operation from the front and still be able to read the display, you can
swing out the support on the back of the R&S ZNH.

Before you turn on the R&S ZNH, you should insert the lithium ion battery included in
the delivery into the battery compartment located at the back of the R&S ZNH.

Insert battery

1. Unscrew the two thumb screws located on the battery compartment.
2. Open the cover.

3. Insert the battery into the R&S ZNH.

4

Close the cover and screw back the thumb screws.

You can operate the R&S ZNH with the AC adapter or the battery. Both are included in
the delivery.

3.1.1.4 Using the AC Adapter

Risk of instrument damage

To avoid instrument damage:

® Only use the power supply (R&S HA-Z301, order number 1321.1386.02) included
in the delivery.

® Make sure that the AC supply voltage is compatible to the voltage specified on the
power supply unit.

e Attach the appropriate adapter to the power supply.

Connect the AC adapter to the DC port on the left side of the R&S ZNH (item 1 of
Figure 3-1). Make sure to fully insert the AC adapter plug into the DC port.

Depending on the system you need, firmly connect the appropriate power cable inclu-
ded in the delivery to the AC adapter (item 2 of Figure 3-1).
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Finally, connect the power cable plug to an AC power outlet.

Figure 3-1: AC adapter

1 = AC adapter

2 = Power cable

The voltage range of the AC power supply is 100 V to 240 V AC.

After the R&S ZNH is connected to the power supply, you can turn it on with the
[Power] key on the front panel.

3.1.1.5 Battery Operation

The R&S ZNH has a smart battery indicator which displays the battery charging status
on the [Power] key as well as the battery icon shown at the top right corner of the dis-
play screen. See Chapter 3.2.6, "Display Overview", on page 28.

The lithium ion battery has a capacity of 6.9Ah / 74Wh (at nominal voltage of 10.80V)
and it allows operation at preset condition of up to 4 hours when it is fully charged.

The actual operation time depends on the current charged status (see Figure 3-2), the
ambient temperature and the operating mode of the R&S ZNH.

For a summary of the LED indication of the [Power] key, see Table 3-1.

The battery charging and discharging process of the battery icon indicated in the dis-
play screen is illustrated below:

Battery charging process Battery discharging process
Low Batt Battery 50% Battery fully Battery fully Battery 50% Low Batt
indicator charged charged charged charged indicator

Figure 3-2: Battery charging and discharging process

Charging time is about three hours when the R&S ZNH is in inactive mode (i.e.

R&S ZNH is switched off). If the instrument is in active mode (i.e. R&S ZNH is switched
on), the charging time is extended to about five hours because the charging current is
reduced as the power is partially drained by the usage of the R&S ZNH.
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During operation in the field, you can also charge the battery with the car adapter (R&S
HA-Z302, order number 1321.1340.02). You can connect the car adapter to the DC
port. With the car adapter, you are able to charge the R&S ZNH via the car's cigarette
lighter socket. A replacement battery (R&S HA-Z306, order number 1321.1334.02) with
the same capacity and charging time as the battery included in the standard delivery is
also available if necessary.

Battery dispatched during delivery is not fully charged, for battery operation you have
to charge it first.

To charge the battery, connect the charger to AC power adapter included in the deliv-
ery. For more information, see "Using an external battery charger" on page 20.

Using an external battery charger

You can also use an external battery charger (R&S HA-Z303, order number
1321.1328.02) to charge the battery.

To charge the battery externally, put the battery into the external charger and supply it
with power via the AC power adapter.

An amber LED on the charger indicates the charging process. The LED turns to green
when the battery is fully charged. A red LED on the charger indicates that the battery is
not charging or the charging failed.

Figure 3-3: External battery charger

1 = Lithium ion battery R&S HA-Z306
2 = External charger R&S HA-Z303
3 = Power supply unit R&S HA-Z301 or car adapter R&S HA-Z302

A WARNING

Risk of traffic accidents, physical injury and property damage
® Turn off the R&S ZNH while driving or while the engine is on.

® QOperation of the R&S ZNH via the cigarette lighter socket while driving or while the
engine on is prohibited.
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3.1.1.6 Battery Maintenance

The R&S ZNH comes with a lithium-ion battery. In general, these batteries are easy to
handle. When you handle the battery, follow the instruction mentioned in the safety
instructions and in the following chapters.

Handling

The battery has been designed for a specific application. Do not use it for any other
applications.

Do not connect batteries in series or parallel as it can cause serious damage.
Observe correct polarities during installation and charging.

Do not heat over 70°C. The battery contains thermal fuses that could activate and
render the battery inoperable.

The battery contains an electronic device for protection against deep discharge,
overcharge and short-circuiting between the terminals.

— If you cannot discharge the battery, it may be deep discharged. Charge the bat-
tery for 0.5 hours and check again.

— If you cannot charge the battery, it may be overcharged. Discharge the battery
and check again.

— If the battery has been short-circuited, charge it to reset the electronics.

— If the battery still does not work, contact the Rohde & Schwarz customer sup-
port.

Do not allow metallic objects to come into contact with the terminals.
Do not solder directly to the battery.

Storage

The battery self-discharges while not in use. When storing the battery for an extended
period of time, make sure to

Handle the battery carefully to avoid short circuits. Make sure that leads and termi-
nals are insulated.

Keep the battery in the supplied packaging before use. The temperature should be
between -20°C to 50°C.

Store the battery at an initial state of charge between 15% and 50% of its capacity.
When calculating the initial state of charge, consider

— The maximum consumption of electronic devices

— The self-discharge of the battery - the higher the state of charge, the higher the
rate of self-discharge

Avoid a deep discharge of the battery. A deep discharge occurs when the state of
charge falls below 5% of the battery's capacity.

Recharge the battery at least every six months.

Should the battery voltage be low or even 0 V, the battery protection circuit may have
gone into a sleep mode. In that case, reset the battery with an approved charger.
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Transportation

No special regulations apply for transporting the battery. The battery cells contain no
metallic lithium.

End of Life

The capacity of the battery decreases after it has gone through numerous charge
cycles and nearing its end of life. When the battery is dead, do not open the battery. Do
not dispose battery in fire.

3.1.2 Switching the Instrument On and Off

The instrument can be powered with an AC or DC (battery operated or via car adapter)
input. See Chapter 3.1.1.4, "Using the AC Adapter", on page 18.

» Press [Power] key to switch on the instrument.
During booting, the R&S ZNH displays a splash screen to indicate the operable fre-
quency range of the instrument. Depending on the frequency upgrade option instal-
led, the respective splash screen is loaded.
After booting, the instrument is ready for operation.
Refer to the instrument brochure for the list of options available.

» Press [Power] key to switch off the instrument.

Risk of losing data

If a running instrument (without battery) is disconnected directly from the power cord,
the instrument loses its current settings. Furthermore, program data may be lost.

Press [Power] key first to shut down the application properly.

The following shows the [POWER] key behavior in different operation modes.
Table 3-1: Summary of LED indication on POWER key

LED indication on [Power] key Descriptions
Green LED (o) Instrument is in operation mode.
Blue LED @ Instrument is in switch off mode with a fully charged battery. A blink-

ing blue LED indicates that the battery charging is in process.

Amber LED

Instrument is in switch off mode with AC supply and there is no bat-

tery in it.
Red LED @ There is an error in the battery charging.
LED "OFF" () This is an indication that there is no AC or DC supply to the instru-

ment. The instrument is in a switch off mode.
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3.2 Instrument Tour

This chapter describes the instrument in different views.

3.2.1 Front View

Figure 3-4: Front view of R&S ZNH

= RF port 1

= BNC connector

= Headphone jack

= USB ports

= RF port 2

= Touch-sensitive screen area

= Softkey labels (on display)

= Softkey

9 = Systems keys

10 = DC port (behind protective cap)
11 = Kensington lock

12 = Function keys

13 = On/off key

14 = Alphanumeric key

15 = Unit keys

16 = Back key

17 = Cancel key

18 = Rotary knob

19 = Screenshot key

20 = LAN and mini USB port (behind protective cap)
21 = Micro-SD card slot (not visible as it is located behind the battery compartment)

O ~NO O~ WN =

For a description of the keys, see Chapter 5.3, "Front Panel Keys", on page 77.

User Manual 1334.5985.02 — 03 23



R&S®ZNH Getting Started

Instrument Tour

Instrument damage caused by cleaning agents

Cleaning agents contain substances that may damage the instrument. For example,
cleaning agents that contain a solvent may damage the front panel labeling, plastic
parts, or the display.

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

The outside of the instrument can be cleaned sufficiently using a soft, lintfree dust
cloth.

3.2.2 Top View

1 = RF port 1

2 = BNC connector

3 = Headphone jack

4 = USB type A connector
5 = RF port 2

RF port 1/ RF port 2
Depending on the instrument models, different RF connectors are used.

® Type N connectors for model 04 / 08 / 18
® RPC 3.5 mm connectors for model 26

The RF ports serve as output for the RF stimulus signal and as input for the measured
RF signals from the DUT (response signals). Maximum permissible power at the RF
input port is 0 dBm, maximum 50 Vdc. Depending on the models, connect a cable or
DUT to the RF input with a respective connector. Use a cable to connect the DUT to
the R&S ZNH, if necessary.

® \Vith a single RF port, it is possible to generate a stimulus signal and measure the
response signal in reflection. For measurement examples, see Chapter 7.1, "Per-
forming Cable and Antenna Measurements", on page 108.

® With two RF ports, it is possible to perform a full two-port measurement. For mea-
surement examples, see Chapter 8, "Vector Network Analysis", on page 149.
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A WARNING

Risk of electrical shock

To avoid electrical shock, the DC input voltage must never exceed the value specified
on the housing.

Risk of instrument damage

To avoid damage to the coupling capacitor, input attenuator or the mixer, the DC input
voltage must never exceed the value specified in the data sheet.

Risk of DUT damage

The R&S ZNH displays a signal source indicator on the title bar. When the indicator
shows a full green circle, signal source is present on the RF out connector.

To prevent damage on DUT, it is important to consider maximum input power on DUT
before connection.

e [@: Signal source is present on the RF out connector
e [ : Signal source is not present on the RF out connector

BNC connector

You can connect the BNC connector for various applications. It supports an external
trigger signal or an external reference signal. It can also be configured as a BIAS port.

When the BNC connector is configured as a trigger input, it controls the start of a mea-
surement. The trigger mode is selected in the SWEEP menu. The trigger threshold is
similar to that of TTL signals.

When the BNC connector is configured as reference input, you can apply a 10 MHz
external reference signal to it for frequency synchronization. The external reference
label BX& is displayed at the top right corner of the title bar to indicate that the refer-
ence signal is supplied via external signal input. The label turns green when the refer-
ence signal is detected.

The level of the reference signal must be larger than 0 dBm. If there is no reference
signal present at the BNC connector, the R&S ZNH displays an appropriate message.
Thus, measurements without a valid reference can be avoided.

With R&S ZNH-K10 (order number 1334.6846.02), the BNC connector can be config-
ured as an internal DC bias port providing direct current output. Active equipment
under test can be supplied with power via the bias port.

User Manual 1334.5985.02 — 03 25



R&S®ZNH

Getting Started

Instrument Tour

Risk of instrument damage

To avoid damage to the tracking generator output, never apply currents greater than
600 mA or voltages greater than 20 V to the BNC connectors if the BNC connectors
are not configured as BIAS output ports.

If they are configured as BIAS ports, never apply currents greater than 600 mA or vol-
tages greater than 50 V.

Headphone jack

The 3.5 mm connector for headphones has an internal impedance of approximately 10
Q.

USB type A connector

The USB port provides the USB interface to connect a memory stick and store data
sets or screenshots. It can also be used to control the operation of the external power
sensor.

A

WARNING

3.2.3

Risk of electrical shock

To avoid electrical shock, the DC input voltage must never exceed the value specified
on the housing.

Risk of instrument damage

® Make sure not to overload the RF input and keep within the maximum allowed sig-
nal levels. Refer to the datasheet for the maximum allowed signal levels.

® To avoid damage to the coupling capacitor, input attenuator or the mixer, the DC
input voltage of 50 V must never be exceeded.

Left View
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1 = DC input
2 = Kensington lock slot

DC input

The R&S ZNH is supplied with power by the AC/DC transformer power supply via the
DC connector. You can also use the DC connector to charge the battery.
Kensington lock slot

A Kensington lock can be anchored to the R&S ZNH housing to secure it to a worksta-
tion mechanically.

3.2.4 Right View

1 = Min USB port
2 = LAN port

LAN connector

RJ-45 connector to connect the instrument to a Local Area Network (LAN) and transfer
data in both directions. It supports up to 100 Mbit/s.

USB type B connector (mini USB)

Mini USB connector to connect a computer for remote control of the instrument and
transfer data in both directions.
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3.2.5 Rear View

The micro-SD card slot is located behind the battery compartment of the R&S ZNH.

Peel open the micro-SD card protective cap to access to the micro-SD card slot. You
can use the micro-SD card to store datasets or screenshots.

3.2.6 Display Overview

The display area has a touch-sensitive screen, the touch functionality can be turned on
or off in the instrument setup menu.

For information on the different sections of the display area and touchscreen gestures,
see Chapter 4.1, "Screen Layout and Elements", on page 30 and Chapter 5.1,
"Touchscreen Gesture Element”, on page 71 in the R&S ZNH user manual.

Figure 3-5: Display overview
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1 = Title bar

2 = Measurement result view

3 = Measurement trace window
4 = Parameter view

5 = Softkey functions

Risk of touchscreen damage during operation

® Never touch the screen with ball point pens or other pointed objects with sharp
edges.

® |tis recommended that you operate the touchscreen by finger only. As an alterna-
tive, you may use a stylus pen with a smooth soft tip.

® Never apply excessive force to the screen. Touch it gently.

® Never scratch the screen surface, e.g. with a finger nail. Never rub it strongly, for
example with a dust cloth.
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4 Basic Operation

The following chapters provide an overview on the measurements that you can per-
form with the R&S ZNH.

e Screen Layout and EIEmMENtS........coooi i 30
o Configuring the R&S ZNH........ e aeeaens 38
o Connecting the R&S ZNH 10 @ PC....coiiiiiiiiiii e 51
L I Y/ F= T = To 1 a o @ o) 1 o] o - TSP 58
o  Measuring TranSMISSIONS. .....ccicieieieiee e e e et s e e e e e e e e e aaaaaaeeeeseeeeeeesrnnes 61
®  USING @ POWET SENSON.....ciiiiiiiticiiieie e ettt s s e s e e e e e e e aaaaaaeaeeeeeees 65
e Saving and Recalling Results and Settings..........oocooiiiii e 69

4.1 Screen Layout and Elements

The following figure shows the screen layout in the vector network analyzer mode.
Screen layouts that show the different operating modes or measurements are provided
in the corresponding sections of this manual.

Figure 4-1: R&S ZNH screen layout

= Measurement information

= External reference, GPS and signal source status

= Battery status

= Title bar

= GPS information

= Date and time

= Measurement result view

= Currently selected button

= Measurement trace window (up to four can be displayed)
0 = Trace label

= O 0O NO U B WN -
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11 = Internal DC bias connecting status

12 = Reference position of trace measurement

13 = Selected trace label

14 = Invalid trace indicator

15 = Blue dot implies setting not coupled to another hardware setting
16 = Upper limit line threshold

17 = Trace measurement (up to four can be displayed)
18 = Display line

19 = Lower limit line threshold

20 = Marker

21 = Currently selected marker

22 = Delta marker

23 = Scrollbar for parameter view

24 = Available menu items

25 = Active menu item

26 = Current selected menu item

27 = Parameter view

28 = Configuration overview

29 = Selected softkey function

30 = Available softkey function

Title Bar

The title bar is located at the top of the screen layout.

Vector Network Analyzer

It is used to display static content:

® Basic information such as R&S logo, measurement mode name (i.e. "Vector Net-
work Analyzer", "Vector Voltmeter", "Power Meter"), external reference for fre-
quency reference oscillator, GPS, signal source indicator and battery status

® Accessories hame connected to the instrument, i.e power sensor
e Standard information such as cable model and channel table name

Trace Label

The trace label is displayed at the top-right corner of the measurement trace window, it
indicates the following:

LLCA YK (cal int) Smith

® Trace selection status in vector network measurement (VNA) mode
Selected trace is highlighted in the background

® Trace numberin VNA mode (e.g. "Trc1", "Trc2", "Trc3", "Trc4")

® Trace measurement (e.g. "S21")

® (Calibration state (e.g. "norm", "cal int")
® Trace measurement format (e.g. "Smith")
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4.1.3 Measurement Result View

@ Special touchscreen gesture
You can swipe vertically up or down in the measurement result view to hide or display
the view.

The measurement result view is located below the title bar.

GPs N1°20'17.178" [E103°57'53.364" Alt. 76.6 m Satellites 12
Upper Limit Trc 1 1.17 dB T -12.77 dB 7.14 dB Trcd -14.03dB
LowerLimit Trc1 -204dB T -59.60 dB -55.36 dB Trc4 -7097dB
Line 1 -040dB Line2 -2533dB  Line3 -2790dB  Line 4 -36.00 dB

M1 22 753930942 GHz D2 -8.740827801 G -8.15dB

D2 -8.740821 GHz
M1 22.753930942 GHz

It displays measurement results of the following:

® GPS information
® (Cable loss result in CAT mode
® Time delay and electrical length in VNA mode

® Display lines value and limit lines result (depends on measurement modes, up to
four sets are displayed)

® Up to six marker values

When the marker is selected in the measurement result view, an entry box for marker
positioning is displayed in the measurement trace window. Selected marker is highligh-
ted with a blue frame around the marker icon, see Table 4-1.

Table 4-1: Selected marker behavior

Selected marker in the measurement result view | Selected marker in the measurement trace win-
dow

M1 3052382565 GHz
M125251310314 GHz

Foints kA

216+10.37 Q

Note: A blue frame is shown around the selected
marker icon, "M1".

For more information on marker measurement, see Chapter 8.4.2, "Using Markers",
on page 179.

4.1.4 Measurement Trace Window
The measurement trace window is the main user interface window in the R&S ZNH. It

displays the trace label, internal DC bias status and measurement traces where mark-
ers and limit lines are positioned for measurement.
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In VNA mode, the R&S ZNH provides up to four measurement traces in the displayed
measurement trace windows.

Each measurement trace is supported with the following:

Reference position (index 12 of screen layout) of the trace measurement
Up to six different markers

Limits lines (upper and lower limits)

Display line

@ Invalid trace indicator
The trace invalid indicator icon, E below the trace label indicates that the measurement
is still in progress.

Multiple displays of measurement trace windows in VNA mode

1.
2.

Press [MODE] key.

Select "Network Analyzer" measurement mode.
The R&S ZNH switches its operating mode.

Select "TRACE" softkey to display the trace measurement functions.

Select "Display" softkey.
The R&S ZNH displays a submenu to select the display combination of measure-
ment trace windows.

Select the desire combination.
By default, the R&S ZNH displays the "S21" trace measurement in the added mea-
surement trace window.
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Table 4-2: Measurement trace window combination

Types of measurement trace window display

"Single" - single display Tret 521 Mag Mag
Tre3 521 Mag Trc4 521 Mag

Start 3.89750375 GHz 8 99750375 GHz

"Dual-Hor" - dual horizontal display Tret §24,Mag

"Dual-Vert" - dual vertical display

Start 389750375 GHz Stop 3.99750375 GHz

Trc2 521 Mag [EZEFH] Mag

Start 3.89750375 GHz Stop 399750375 GHz

Tre1 521 Mag Tre2 §21 Mag
Tre3 521 Mag EZEA] Mag

Start 3.89750375 GHz Stop 399750375 GHz ~ Start 3.89750375 GHz Stop 3.99750375 GHz

"Triple" - triple display Tre1 521/ Mag Mag

Start 389750375 GHz Stop 3.99750375 GHz

Trc2 $21 Mag Trc3 521 Mag

rt 3.89750375 GHz Stop 3.99750375GHz  Start 3.89750375 GHz Stop 3.99750375 GHz

"Quad" - quadrant display Tret/S21 Mg | Mag

t 380750375 GHz Stop 3.00750375 GHz ~ Start 3 Stop 399750375 GHz
Tre3 521 Mag Trc4 §21 Mag

rt 389750375 GHz Stop 90375 GHz  Start 389750375 GHz Stop 399750375 GHz
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For more information of trace label, see Chapter 8.2, "Performing Vector Network
Analysis Measurements", on page 154 and Chapter 8.1.1, "Calibration States",
on page 151.

For information of the internal DC bias status, see "Configuring the BIAS output port"
on page 40.

For information of markers, display line and limit lines, see Chapter 8.4, "Analyzing
Measurement Results", on page 178.

Parameter View

The parameter view contains the important hardware parameters used in the measure-
ment. It is operation mode dependent.

It is located at the right side and bottom section of the screen layout. See Figure 4-1.

You can select any parameters in the "Parameter view" to adjust the configurations of
the hardware settings. See details of each parameter in Chapter 8.3.1, "Configuring the
Horizontal Axis", on page 171, Chapter 8.3.2, "Configuring the Vertical Axis",

on page 171 and Chapter 8.4.1, "Working with Traces", on page 178.

Parameter Description

"Center", "Start", "Stop" Function-specific displays depending on the softkey
indicated in the softkey label. It is used to configure
one of the following:
®  Start, stop and center frequency for the mea-
surement.
See Chapter 8.3.1, "Configuring the Horizontal
Axis", on page 171.

Configure the frequency span of the measurement.

See Chapter 8.3.1, "Configuring the Horizontal
Axis", on page 171.

Display time and date of the instrument. This is a
read-only field.

Time, date
6/10/2016

16:08 See Chapter 4.2.3, "Configuring Date and Time",
). on page 42 and "Setting the date format"

on page 44.

"REF" Configure the reference level of the measurement.

See Chapter 8.3.2.1, "Changing the Reference
Value", on page 171.

"RBW"
REW

Configure the resolution bandwidth used for the
measurement.

See Chapter 8.3.4, "Setting the Sweep Parameters”,
on page 176.

100 kHz
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Parameter

Description

"Points"

Points

201

Configure the number of measurement points.

See Chapter 8.3.4.1, "Changing the Number of
Measurement Points", on page 176.

Toggle the trace parameter to select the different
trace mode ("OFF", "ON").

See Chapter 8.4.1, "Working with Traces",
on page 178.

Smoothing

OFF

Configure the smoothing mode to suppress signal
resulting from interference source

See Chapter 8.4.1.3, "Selecting Suppressing Inter-
fering Signals", on page 179.

"Aperture”

Aperture

Selectable only when smoothing mode is activated.
Configure the aperture size used in the measure-
ment.

See Chapter 8.4.1.3, "Selecting Suppressing Inter-
fering Signals", on page 179.

"Config Overview'

Display the configuration overview window for more
configuration options used in the measurement.
Configuration overview is operation mode depend-
ent.

See Chapter 4.1.6, "Configuration Overview",
on page 36.

There is a dedicated button located at the bottom right-hand corner of the parameter
view. It is operation mode dependent. See Figure 4-1.

When you select this button, it opens the configuration overview window. Accessing it
without the touchscreen input is possible via the [SETUP] key. See Chapter 5.5, "Con-

figuring Measurements", on page 83.

The configuration overview window illustrates here shows the flow of a vector network
measurement (VNA) at different stages and the relevant parameters which have an

impact on the measurement at each stage.
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-p ) Stimulus

Start Freq 30 kHz

Stop Freq 26.5 GHz
Center Freq  13.250015 GHz
Span 26.49997 GHz

];r Amplitude

Points Port Power -10 dBm

AVG Range Leveled
Rev Attn Portt - 0 dB

Smoothing Rev Attn Port2 0 dB

The configuration overview window is divided into six categories:

Table 4-3: Corresponding dialog box of configuration overview window

"Config Overview" block

Corresponding dialog box

Description

[AJ Mode

Mode Vector Network Ana

Select "MEAS" to load the availa-
ble measurement modes (S-
Parameters, Wave, Ratios and
Mixed modes) to configure the
desire trace format and display
combination for the selected mea-
surements.

See Chapter 8.2, "Performing
Vector Network Analysis Mea-
surements”, on page 154.

,&, Stimulus

Start Freq 22 219409 MHz
Stop Freg 1.132601969 GHz
Center Freq  577.410689 MHz
Span 1.11038256 GHz

U Select "Stimulus" to configure the
Stimulus parameters related to the horizon-
0k tal axis of the trace window.

2656Hz See Chapter 8.3.1, "Configuring
the Horizontal Axis", on page 171.

13.250015 GHz

2649997 GHz.

Done

User Manual 1334.5985.02 — 03

37




R&S®ZNH Basic Operation

Configuring the R&S ZNH

"Config Overview" block Corresponding dialog box Description

. ];r Select "Amplitude" to configure
Fr Amplitude the parameters related to the ver-

Amplitude

tical axis (Range, Reference

-10 dBm

Port Power -10 dBm ‘ Leve, Scale) of the selected
Range Leveled =1 "Trace" ("Trace1", "Trace2",
0dB "w LU "
e i Ier 03 Trape3 , .Trace.4 ). To cguple the
o Aulo Scale vertical axis settings of different
Rev Attn Port2  0dB Scile 100 dB traces, select the "Coupled

Traces" for configuration.

You can also select the "Port
Power" and "Rcv Att Port 1/2" to
adjust the port power and receiver
attenuation of the instrument. To
adjust "Port Power" above -5
dBm, the "Range" should be set
to "Maximum". By default, "Lev-
eled" is set for "Range".

See Chapter 8.3.2, "Configuring
the Vertical Axis", on page 171.

Select "Analysis" to determine the

Analysis A-/(‘X,) number of measurement points
e trace measurement mode.
Points 201 oo ® [f"AVG" is configured as
AVG OFF "Average", the field "Avg
Count" is available for config-
uration.
Smoathing OFF ’ ® |f"Smoothing" is set "On",

the R&S ZNH suppress sig-
nals resulting from interfering
sources and the "Aperture” is
available for configuration.

e [f"Aperture" is set to "Man-
ual", the R&S ZNH turns
automatic aperture calcula-
tion off. The default aperture
size is 1.

See Chapter 8.4.1, "Working with
Traces", on page 178.

4.2 Configuring the R&S ZNH

Fe -

In the "Instrument Setup" dialog box, the R&S ZNH provides various general settings
that are independent of the operating mode of the R&S ZNH.

1. Press [SETUP] key.

2. Select "Instrument Setup" softkey.
A corresponding dialog box to configure the instrument opens.

3. Select the item you want to modify.
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o Configuring the Hardware..............oooiiiiccccecce e 39
@  Using the GPS RECEIVET........ueieiiiiiieeee e 40
e Configuring Date and TiMeE.....ccuiiiii i e e 42
o Selecting Regional SettingsS........ooouiiiiiiiiiiiii e 43
o  Configuring the DiSPIaY........cceiiiiiiiiiii e 45
e Configuring the Audio OULPUL.........uiiiiicccccce e 47
o  Configuring POWEr SUPPIY......coooei i 48
e Configuring Calibration Kit Model...........ooommiiiiiiiiiciiiieie e 49
o Resetting the R&S ZNH..... .. e 50

4.2.1 Configuring the Hardware

The hardware settings provide settings that control internal and connected hardware.

Hardware

Trigger Input

Using auto accessory detection

If you are using any accessories while working with the R&S ZNH, the instrument is
able to identify the connected hardware. To enable this setting:

1. In the "Instrument Setup" dialog box, select the "Auto Accessory Detection" item.

A drop-down menu to select the accessory detection opens.

2. Set "Auto Accessory Detection" to "On".
When this feature is on, the name of the connected accessory is displayed in the
"Detected Accessory" field.

Configuring the BNC connector

You can use the BNC connectors for various applications. For more information on the

supported applications, see "BNC connector" on page 25.

1. In the "Instrument Setup" dialog box, select the "BNC" item.
A drop-down menu to select the BNC connector application opens.
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Reference Input

2. Select the required application.

Configuring the BIAS output port

@ R&S ZNH option
R&S ZNH-K10 (order number 1334.6846.02) option is required for the BIAS output
port.

You can supply direct current output via the RF out port or BNC connector. For more
information on the supported applications, see RF port 1/ RF port 2 and BNC connec-
tor.

1. In the "Instrument Setup" dialog box, select the "Internal DC Bias" item.
A drop-down menu to select the type of connector opens.

nternal DC Bias

2. Select the desired connector.
When the internal DC bias is activated, the status is displayed below the trace
label. The status consisting of connector setting, voltage and current level are
shown. See Chapter 4.1.4, "Measurement Trace Window", on page 32.

3. Select the "Internal DC Bias Level (Volt)" item.

4. Enter the desired DC bias voltage.

4.2.2 Using the GPS Receiver

The R&S ZNH can locate your exact position if you connect the GPS receiver (R&S
HA-Z340, order number 1321.1392.02) to the USB connector.
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@ Location to secure GPS receiver (R&S HA-Z340)

Figure 4-2: Location of GPS receiver

® Tighten the knob screw supplied with the GPS receiver to the screw track at the
back of R&S ZNH.

® The GPS receiver can be conveniently attached to the knob screw as shown in
Figure 4-2.

The "Instrument Setup" dialog box provides all settings necessary to configure the
GPS receiver.

On

PS Information Off

ate Format ddd® mm’ 55.888"

Enabling the GPS receiver

1. In the "Instrument Setup" dialog box, select the "GPS" item.
A drop-down menu opens to turn the GPS receiver on or off.

2. Turn the GPS receiver on or off as required.
When "GPS" item is turned on, the R&S ZNH is ready to receive GPS data.
Displaying GPS information

1. In the "Instrument Setup" dialog box, select the "Show GPS Information" item.
A drop-down menu opens to turn the display of the GPS information on and off.

2. Turn the display of GPS information on or off as required.
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When the "Show GPS Information" item is set on, the R&S ZNH displays the GPS
coordinates and number of satellites in the measurement result view when sufficient
connection is established to the GPS satellites.

GPs 1°20'20.022" N 103°57'53.238"E 52.5m Satellites 9

When the satellite connection is lost, the GPS coordinates and number of satellites are
displayed with a white bar.

GPS --- Satellites ---

When the GPS receiver is not connected or enabled, a message "GPS Not Connec-
ted" is displayed in the measurement result view.

GPS Not Connected

State of GPS receiver

The state of the GPS receiver locking to satellite is shown in the title bar is illustrated
as follows.

¢ [EH indicates that the GPS receiver is enabled and that there is a fix connection
with enough satellites for the GPS receiver to provide the coordinates.

e [ indicates that the GPS receiver is enabled but that there is no fix connection to
a satellite.

e [ indicates that the GPS receiver is enabled but that there is no GPS receiver
connection.

® The title bar shows no symbol if the GPS receiver is not enabled
Selecting the coordinate format

1. In the "Instrument Setup" dialog box, select the "Coordinate Format" item.
A drop-down menu opens to select the coordinate format.

ddd® mm.mmmm’

2. Select the coordinate format from the drop-down menu.

Configuring Date and Time

The R&S ZNH has an internal clock that can apply a date and timestamp. In the
"Instrument Setup" dialog box, you can set both date and time.
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Date and Time Set Date 10/07/2015

Set Time 18:38:48

Time Zone +00:00

Setting the date

1. In the "Instrument Setup" dialog box, select the "Set Date" item.

2. Enter the date you want with the numeric keys. The sequence depends on the
selected date format. See "Setting the date format" on page 44.

1010772015

3. Confirm the entry with the rotary knob.
Setting the time

1. In the "Instrument Setup" dialog box, select the "Set Time" item.

2. Enter the time you want with the numeric keys.

Set Time 18:38:48

3. Confirm the entry with the rotary knob.
After you have entered the time, the R&S ZNH verifies the validity of the time. If it is
not a valid time, it sets to the next valid time.

Selecting the time zone

1. In the "Instrument Setup" dialog box, select the "Time Zone" item.

2. Enter a positive or negative time offset relative to the system time with the numeric
keys.

Time Zone +00:00

3. Confirm the entry with the rotary knob.
After you have confirmed the time zone, the R&S ZNH adjusts the displayed time
accordingly without changing the system time.

4.2.4 Selecting Regional Settings

The regional setting allows you to select a different language and date format.
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Regional English

rmat dd/immiyyyy

Length Unit meter

Setting the language
The R&S ZNH supports several languages for the user interface.

The following is a list of languages that the instrument supports:

English Spanish Japanese Russian
French Italian Chinese Hungarian
German Portuguese Korean Traditional Chinese

1. In the "Instrument Setup" dialog box, select the "Language" item.
A drop-down menu opens to select the language.

Francais

Deutsch
Espariol
ltaliano
Portugués
HAzg

2. Select the desired language from the drop-down menu.

3. Reboot the device to activate the choice of selected language.

Setting the date format
The R&S ZNH provides two different formats to display the date.

1. In the "Instrument Setup" dialog box, select the "Date Format" item.
A drop- down menu opens to select the date format.

mm/dd/yyyy
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2. Select the required date format from the drop-down menu.

Setting the length unit
The R&S ZNH provides two different formats to configure the cable length unit.

1. In the "Instrument Setup" dialog box, select the "Length Unit" item.
A drop- down menu opens to select the length unit.

feet

2. Select the length unit from the drop-down menu.

4.2.5 Configuring the Display

The display setting configures the display characteristics and the touch interface.

Touch In

The display of the R&S ZNH is a TFT color LCD display.

The ideal brightness of the display depends on the intensity of the backlight. To strike a
balance between battery operating time and screen display quality, set the backlight
intensity to the minimum brightness needed.

To optimize the viewing angle, adjust the display color scheme settings. To achieve the
maximum contrast, the screen can be switched from color display to black-and-white
display.

The intensity of the keyboard backlight is adjustable with a time delay setting to turn off
the backlight. The keyboard backlight remains on until the time specified by the "Key-
board Backlight Delay" or a subsequent key is pressed.

Adjusting the display backlight

1. In the "Instrument Setup" dialog box, select the "Display Backlight" item.

2. Enter the backlight intensity you want with the numeric keys.
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The backlight intensity is a percentage from 0% to 100% with 100% being the
brightest.

3. Confirm the entry with the rotary knob.

Adjusting the display color scheme

1. In the "Instrument Setup" dialog box, select the "Display Color Scheme" item.
A drop-down menu opens to select the display color scheme.

Black & White

Printer Friendly

2. Select the color scheme from the drop-down menu.

a) "Color" selects a color display.
b) "Black & White" selects monochrome display.
c) "Printer Friendly" inverts the colors.

Adjusting the keyboard backlight

1. In the "Instrument Setup" dialog box, select the "Keyboard Backlight" item.

2. Enter the backlight intensity you want with the numeric keys.

50 %

The backlight intensity is a percentage from 0% to 100% with 100% being the
brightest.

3. Confirm the entry with the rotary knob.
Adjusting the keyboard backlight delay

1. In the "Instrument Setup" dialog box, select the "Display Backlight" item.

2. Enter the time you want to turn off the keyboard backlight with the numeric keys.

The time delay has a range of 1s to 10s.
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3. Confirm the entry with the rotary knob.
Activating the touchscreen interface

1. In the "Instrument Setup" dialog box, select the "Touch Interface" item.

2. Select "ON" to activate the touchscreen interface with R&S ZNH.

Touch Interface

3. Select "OFF" to deactivate the touchscreen interface.
Note: If the touch interface is not activated, the On-screen keyboard is disabled.

Configuring the Audio Output

The audio settings control the audio output of the system.

Audio

Setting the key click volume

The key click volume sets the volume of the sound that the R&S ZNH produces when
you press a key or select a softkey.

1. In the "Instrument Setup" dialog box, select the "Key Click Volume" item.

2. Enter the volume you want with the numeric keys.

The key click volume is a percentage from 0% to 100% with 100% being the loud-
est.

3. Confirm the entry with the rotary knob.

Setting the system beeper volume

The system beeper volume sets the volume of the system beeper of the R&S ZNH
used, i.e. if a message box pops up.

1. In the "Instrument Setup" dialog box, select the "System Beeper Volume" item.
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2. Enter the volume you want with the numeric keys.

The system beeper volume is a percentage from 0% to 100% with 100% being the
loudest.

3. Confirm the entry with the rotary knob.

Activating / Deactivating audio alert for power overload

In case the R&S ZNH detects an overload at one of its inputs, you can configure the
alert audible.

1. In the "Instrument Setup" dialog box, select the "Beep on Power Overload" item.

2. Select "Beep on Power Overload" to "On".
When this beeper turns on, the R&S ZNH makes a sound every time it detects an
overload.

Beep on Power Overload Off

4.2.7 Configuring Power Supply

The "Current Power Source" shows the source that the R&S ZNH is powered by.

When you are using the battery to power up the R&S ZNH, the remaining "Battery
Level" is displayed as a percentage with 100 % representing a full charge.

Setting the battery low level

The battery low level is a reminder that the remaining battery charge might be used up
soon.

When the battery low level is reached, the battery symbol in the title bar turns red and
starts blinking. See Chapter 3.1.1.5, "Battery Operation", on page 19.

1. In the "Instrument Setup" dialog box, select the "Battery Low Level" item.
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2. Enter the charge level in percent of a fully charged battery with the numeric keys.

3. Confirm the entry with the rotary knob.

Activating / Deactivating audio alert for battery low-level state

The R&S ZNH also allows you to turn on an audio signal that indicates that the battery
has reached its low-level state.

1. In the "Instrument Setup" dialog box, select the "Battery Low Level Beep" item.

Repetitive

Battery Low Le

2. Select either "Repetitive" or "Once" to turn on the audio signal.
If you have selected "Once", the R&S ZNH beeps once if the battery runs out of
power. For a continuous beep, select "Repetitive".

3. Select "Off" to turn off the beeper.

Auto power up

The R&S ZNH allows you to auto power up the instrument when supplying with an AC
power, without pressing the [POWER] key button.

1. In the "Instrument Setup" dialog box, select the "Auto Power Up on AC" menu item.

2. Select "On" to turn on the auto power up mode.
On the next power up cycle, the R&S ZNH goes into the auto power up mode when
supplying with an AC power.
4.2.8 Configuring Calibration Kit Model
The calibration kit setting loads the selected calibration kit model from the file manager.
For a list of supported calibration kits model by the R&S ZNH, see Chapter 8.1.2, "Cali-
bration Methods", on page 152.

1. In the "Instrument Setup" dialog box, select the "Calibration Kit" item.
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Calibration Kit Calibration Kit

The R&S ZNH opens a file manager dialog to select the calibration kit model.

2. Select the calibration kit model that you require.
The R&S ZNH loads the selected calibration kit model which is taken in for consid-
eration during the calibration.
For more information, see Chapter 8.1.2, "Calibration Methods", on page 152 and
Chapter 7.1.8.3, "Calibration Kit", on page 124.

You can also define new calibration kit models with the R&S InstrumentView software
and then transfer them to the R&S ZNH. For more information on creating the calibra-
tion kit models, refer to the documentation of the R&S InstrumentView software pack-
age.

Resetting the R&S ZNH

You can either preset the R&S ZNH or reset it to factory settings.

Presetting the R&S ZNH

The [PRESET] key resets the R&S ZNH to the default setup of the currently active
operating mode.

This default setup allows you to define the instrument with a new configuration based
on a defined measurement parameter without using parameters from a previous mea-
surement unintentionally still being active.

» Press the [PRESET] EH key.
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Resetting the R&S ZNH
A "Reset to Factory Settings" resets the R&S ZNH to the factory defaults.

During a reset, the R&S ZNH restores the original configuration. It also deletes all cus-
tomized datasets (limit lines, standards, channel tables, transducer tables etc.).
Instead, it will reinstall all the datasets that have been available after delivery.

@ Risk of data loss
All datasets you have saved are deleted during a factory reset.

@ Calibration data
After a factory reset, the R&S ZNH is loaded with the default factory calibration data.
See Chapter 8.1.1, "Calibration States", on page 151.

1. In the "Instrument Setup" dialog box, select the "Reset to Factory Settings" item.

2. Confirm the entry with the rotary knob.

Factory Reset

The R&S ZNH initiates the reset procedure and shows a warning message box.

Reset To Factory Defaults

All saved datasets will be lost. Press YES to continue, or NO to cancel

3. A corresponding dialog box opens for selection.

e Select "Yes" to perform the reset. During the reboot, it shows a corresponding
message.
e Select "No" to cancel the reset.

4.3 Connecting the R&S ZNH to a PC

The R&S ZNH comes with the R&S InstrumentView software package. This software
package features several tools that allow you to document measurement results, cre-
ate and edit the different datasets necessary for the instrument. For more information,
see the R&S InstrumentView software manual.

The .NET Framework 2.0 (or higher) is required to run the software properly.

You have to install the R&S InstrumentView software on the PC before you are able to
establish a connection.
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Download the latest R&S InstrumentView from http://www.rohde-schwarz.com/product/
znh.html.

Firewall settings

If no connection can be established between the software and the R&S ZNH after suc-
cessful configuration, check the firewall settings on your PC.

LI I N I 07 o T (=1 (o o TR 52
(OS] = 7o) o] a1=Te3 110 o FH TR 57

LAN Connection

You can connect the R&S ZNH directly to the PC with a LAN cable. The LAN port is
located behind a protective cap on the right side of the R&S ZNH.

You can set up the LAN connection in the "Instrument Settings" dialog box.

00-0a-35-00-01-22
off
17217751

255.255.255.0

0.0.0.0

For a direct connection between the PC and R&S ZNH, the DHCP (Dynamic Host Con-
figuration Protocol) of the R&S ZNH has to be turned off (which is the default state).

1. In the "Instrument Settings" dialog box, select the "DHCP" item.
A drop-down menu opens to select the DHCP state.

2. Select "DHCP" to "On" or "Off" as required.

On

Setting an IP address and subnet mask

To establish a connection, the PC and R&S ZNH have to be in the same subnet.
Subnet mask

1. Identify the subnet mask of your PC, i.e. in the Microsoft Windows "TCP/IP Proper-
ties".
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Internet Protocel Version 4 (TCP/IPvE) Properties Iilﬂ—hj

General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings,

(7 Obtain an IP address automatically
i@ Use the following IP address:

IF address: 192 . 168, 1 . 10

Subnet mask: 255,255,255, 0

2. In the "Instrument Settings" dialog box, select the "Subnet Mask" item.

3. Enter the subnet mask of the PC with the numeric keys.

After you have matched the subnet mask, you can define the IP address. When
both devices are in the same subnet, the first three digits of the IP address are
usually the same. See example below:

Example:
IP address for PC: 192.168.1.10
IP address for R&S ZNH: 192.168.1.20

IP address

1. Identify the IP address of your PC, i.e. in the Microsoft Windows "TCP/IP Proper-
ties".

Internet Protocol Version 4 (TCP/IPvd) Properties Iilﬂ—hj

General

You can get IP settings assigned automatically if your network supports
this capability, Qtherwise, you need to ask your network administrator
for the appropriate IP settings.

(7 Obtain an IP address automatically
i@ Use the following IP address:

IF address: 192 168, 1 . 10

2. In the "Instrument Settings" dialog box, select the "IP Address" item.

3. Confirm the entry with the rotary knob.
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4. Enter the IP address of the PC with the numeric keys.

1921681.20

Configuring the R&S InstrumentView software package

1. Start the R&S InstrumentView software.
2. Select the "LAN" tab in the screen layout.

@ connection Manager

Name Serial Nr. IP-Address

% Default 172.17.75.1 g 1

+ Add Devices e

3. During the initial startup, the "IP-Address" field is set to default "172.17.75.1". You
can edit the IP address using the ¢ @ icons

4. Select the "Add Devices" button to create a new network connection.
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5. Specify a name and the IP address for the new network connection.
6. Select "Local Area Connection" for the "Network Adapter".

7. Confirm the entry with the "OK" button to add the new instrument to the connection
manager list.

8. Depending on the connection status icon, X you can connect or disconnect
an instrument from the connection manager list

User Manual 1334.5985.02 — 03 55



R&S®ZNH Basic Operation

Connecting the R&S ZNH to a PC

@ connection Manager

MName Serial Nr. IP-Address
X Default --- 17217.75.1 & U
—~ Demo --- 192.168.1.20 g U

=} Add Devices e

Connecting the R&S ZNH in an existing LAN

You can either get the R&S ZNH IP address automatically from the DHCP server or
manually assign a fixed address.

With manual allocation, a fixed IP address and subnet mask must be assigned to the
R&S ZNH as described in Chapter 4.3.1, "LAN Connection”, on page 52. After setting
up the R&S ZNH, configure the R&S InstrumentView software with the assigned IP
address as described in "Configuring the R&S InstrumentView software package"

on page 54.

@ Free IP address
Contact your IT system administrator to get a free IP address.

In networks with a DHCP server, the DHCP permits automatic allocation of the network
configuration to the R&S ZNH connected via LAN cable. For this purpose, the DHCP
has to be active on the R&S ZNH.

The DHCP is off by default. Turn it on like this:
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1. In the "Instrument Setup" dialog box, select the "DHCP" item.

2. Select "DHCP" to "On" to activate the DHCP.

On

The R&S ZNH is now allocated an IP address and the subnet mask by the DHCP
server. This can take several seconds.

The IP address and subnet mask are automatically set in the corresponding input fields
and are no longer available for editing.

Configure the R&S InstrumentView software with the IP address and subnet mask as
defined by the DHCP server. For more information, see Chapter 4.3.1, "LAN Connec-
tion", on page 52.

4.3.2 USB Connection
Alternatively, you can connect the R&S ZNH to the PC with a USB cable. The mini
USB interface is located behind a protective cap on the right side of the R&S ZNH.

When you connect the R&S ZNH to a computer for the first time, Windows tries to
install the new hardware automatically. The required drivers are installed along with the
R&S InstrumentView software package.

When the drivers have been found on your system and the hardware has been suc-
cessfully installed, Windows shows a corresponding message.

1. Connect the R&S ZNH via the mini USB port to your computer.

2. Start the R&S InstrumentView on the PC.

3. There is only one USB instance in the connection manager list. See Figure 4-3.
Depending on the connection status icon, X you can connect or disconnect
an instrument from the connection manager list
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@ connection Manager

Name Serial Nr. IP-Address

FPH 000000 172.16.10.10

1

Figure 4-3: USB connection

4.4 Managing Options

For special measurement tasks, you can equip the R&S ZNH with various firmware
options.

441 Enabling Options

To enable options, you have to enter a key code. The key code is based on the unique
serial number of the R&S ZNH.
1. Press [SETUP] key.

2. Select "Installed Options" softkey.
A list of all available options and the current status of the options is displayed. See

Figure 4-4.
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Power Meter

Option Administration ) ) 1321.1211K02-101061xK

Install Option

Installation Status - Installed
Installed

Config Overview  Instrument Setup HWISW Info Installed Options

Figure 4-4: Installed option

3. Select the "Install Option" menu item from the dialog box.
The R&S ZNH opens an entry field to enter the option key.

4. Enter in the appropriate option key.

5. Confirm the entry with the rotary knob.
If you have entered the correct code, the instrument displays a "installation suc-
cessful" message.
If incorrect code is entered, the instrument displays a "invalid key code!" message.

6. Enter the correct code again.

4.4.2 Checking Options
In the "Setup" menu, the R&S ZNH shows all options that are currently installed.

1. Press [SETUP] key.

2. Select "Installed Options" softkey.
The R&S ZNH shows a list of all available options and the current status of the
option:

"Installed": This means that the option is installed and working.
"Demo": This means that the option is for demo purposes and it has an expiry
date.

e "Removed:<option key>": This indicates that a portable license has been
removed and is ready to be transferred to another R&S ZNH.
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4.4.3 Managing Options with R&S License Manager
If you are using the R&S ZNH in a local area network (LAN), you can manage the firm-
ware options with a web browser (e.g. Microsoft Internet Explorer or Mozilla Firefox).

For more information on connecting the R&S ZNH to a LAN, see Chapter 4.3.1, "LAN
Connection", on page 52.

After you have connected the R&S ZNH, open your web browser.

1. Enter the IP address of the R&S ZNH in the address bar of the web browser.

@ htep:/f172.76.68.24/

The browser accesses the R&S License Manager. In this part of the R&S License
Manager, you can install and activate licenses on the R&S ZNH.
This page features three areas:

e The first area shows the details of the connected device including the device ID
and the IP address.

Connected Device

FPH Device ID: 1321.1111 KO2-800188-nK
FPH IP Address: 10.113.10.184
Version: ¥1.00 Host Name: localhost

e The second area provides functionality to install and activate licenses.

« Install Registered License Keys and Activate Licenses @

« Renister Licenses, Install License Keys and Activate Licenses @
« Reboot Device @

— "Install Registered License Keys and Activate Licenses"
Follow this link if you have purchased a registered license. Registered
licenses only work in combination with a specific device ID.

— "Register Licenses, Install License Keys and Activate Licenses"
Follow this link if you have purchased an unregistered license. Unregis-
tered licenses are not connected to a specific device ID.

— "Reboot Device"
Follow this link to reboot the R&S ZNH.

— Online help icon @
Opens a detailed online help to the corresponding topic.

e The third area provides hints on using the license manager when you move the
mouse over one of the options.

Help

Reboot Device:

Many devices need to be rebooted, before newly installed license keys can activate the licenses on these devices.

Use "Reboot Device" to allow the R&S License Manager to remately reboot a device, which is accessible via LXL You will
be requested to select the Device D of the applicable device.

If you already have one or more R&S ZNH equipped with options, you can
manage the licenses of these options on the license manager web page.
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2. Select the button.
The browser accesses another part of the R&S License Manager. In this part of the
license manager, you can manage licenses already installed on your R&S ZNH.
This page features two areas:

e The first area provides functionality to manage licenses already installed on a
device.

« Register Licenses @

« Unregister License . @
« Move Portable License @

— "Register Licenses"
Follow this link if you have purchased an unregistered license. Unregis-
tered licenses only work in combination with a specific device ID.

— "Unregister License"
Follow this link if you have installed a portable license. Portable licenses
work in combination with several device IDs. However, you have to unregi-
ster it on one device before you can use it on another.

— "Move Portable License"
Follow this link if you want to move a portable license. Moving a portable
license is possible without unregistering the license.

— Online help icon @
Opens a detailed online help to the corresponding topic.

e The second area provides hints on using the R&S License Manager when you
move the mouse over one of the options.

After you have followed one of the links, follow the instructions displayed in the
browser. If you encounter any problems during the licensing procedure, you can
access the online help at any time with the online help icon @. The online help contains
an extensive description of all functionality that the license manager features.

4.5 Measuring Transmissions

This measurement example measures the transmission characteristics of a lowpass fil-
ter in the VNA mode. The filter works in the frequency from 10 MHz to 200 MHz.

Test setup

To measure the transmission:

® Connect the input of the filter to the generator output (RF port 1).
® Connect the output of the filter to the RF input (RF port 2).
Preset the R&S ZNH

Before starting the measurement procedure, preset the R&S ZNH to restore the default
configurations and connect the filter between the measurement ports.

User Manual 1334.5985.02 — 03 61



R&S®ZNH Basic Operation

Measuring Transmissions

® Press the [PRESET] key.
® Connect the filter between the measurement ports.

Setting the frequency span

Before calibrating the R&S ZNH, you should define the frequency range of the filter.

1. Select the [FREQ/DIST] key.

2. Select the "Start" softkey.
The R&S ZNH opens an input field to specify the start frequency.

3. Enter 10 MHz as the start frequency.
The R&S ZNH adjusts the frequency range accordingly.

4. Select the "Stop" softkey.
The R&S ZNH opens an input field to specify the stop frequency.

5. Enter 200 MHz as the stop frequency.
The R&S ZNH adjusts the frequency range accordingly.

Note that the distance from start to stop frequency has to be equal to the span. The
R&S ZNH adjusts the values if you enter a frequency range that is not the same as the
span.

Calibrating the measurement

For transmission measurements, you have to perform a 2-port normalization (e.g.
"Trans Norm P1") to get the best results.

1. Press the [CAL] key.

2. Select the "Calibrate > Cal Config" softkey.
The R&S ZNH displays the calibration configuration dialog box for selecting the
measurement ports, calibration method and calibration kit.
See Figure 8-2.

3. Select "Port1" and "Port2" for the calibration port.

4. Select the calibration method, "Trans Norm P1" for the "Through" calibration from
"Port1" to "Port2".

5. Select the desired calibration kit.
The R&S ZNH open the file manager to load the available calibration kits.

6. Select "Apply" to confirm the calibration configurations.

7. Select "Calibrate" to proceed the normalization calibration from "Port1" to "Port2".
The R&S ZNH displays a pop-up message on the calibration configurations.
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Galibration Configuration:

Type: CalibrateUOSM
Galibration Kit: ZN-Z135-FEMALE
Ports: P1 Active P2 Active

Change Calibration Configuration with the Cal Config.

Cal Config Start Cal Cancel

To change the calibration configurations, select "Cal Config" again.

8. Select "Start Cal" to start the calibration.
The R&S ZNH displays the selected calibration procedure, "Through" for "P1<
>pP2" path.

9. Firmly connect a "Through" connection on both RF ports.

10. Proceed with "Through" to start the normalization calibration from "Port1" to
"Port2".
After finishing the calibration routine, the R&S ZNH highlights the "Through" in
blue.

P1<>P2

Through

Through

The R&S ZNH is now calibrated and a "(norm)" status is displayed next to the mea-
surement format, i.e. EXIMEID®. See Chapter 3.2.6, "Display Overview",
on page 28.

451 Transmission Measurement

Reconnect the filter to the measurement ports of the R&S ZNH.

1. Press the [MODE] key.

2. Select the "Vector Network Analyzer" softkey.
The R&S ZNH switches its operating mode.

3. Press the [MEAS] key.

4. Select the "S21" or "S12" softkey for transmission measurements in forward or
reverse direction
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For more information on multiple displays, see "Multiple displays of measurement
trace windows in VNA mode" on page 33.
The R&S ZNH now shows the (corrected) characteristics of the lowpass filter.

T ] seemeg

— | | | 1 ]
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-105.0

-115.0

Start 10 MHz

4.5.2 Reflection Measurement

In a reflection measurement, the R&S ZNH transmits stimulus signal to the input port of
the device under test (DUT) and measures the reflected wave. Different trace formats
allow you to express and display the results. Only one analyzer test port is required for
the reflection measurements.

In principle, the reflection measurement involves the same steps as a transmission
measurement. Note on the following differences:

® The basic test setup for reflection measurements involves a single DUT and ana-
lyzer port. You connect the input of your DUT to port 1 of the R&S ZNH.

® Using the basic transmission test setup, you can measure and display reflection
and transmission measurements in parallel.
For more information, see Chapter 8.2.1, "S-Parameter Measurements",
on page 155.

® Choose the appropriate calibration configuration for reflection measurement.
A full two port calibration type ("TOSM" or "UOSM") corrects the system errors for
all transmission and reflection S-parameters.

® Some of the trace formats are particularly suited for reflection measurements. For
instance, you can display the measured reflection coefficient, S;; in a smith chart to
obtain the complex input impedance at port 1.
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LA BTN (cal int) Smith

Start 11.2 GHz Stop 11.4 GHz

4.6 Using a Power Sensor

@ R&S ZNH option
R&S ZNH-K9 (order number: 1334.6800.02) option is required to operate the
R&S ZNH in the power sensor mode.

For highly accurate power measurements, you can connect one of the power sensors
that are supported by the R&S ZNH.

For a list of R&S ZNH supported power sensors, see the datasheet of the R&S ZNH.

You can connect the list of supported power sensors to the USB port of the R&S ZNH.
This connector allows you to control the power sensor and supplies it with power. For
more information, see "USB type A connector" on page 26.

4.6.1 Measuring the Power with a Power Sensor

For more information about the characteristics of the supported power sensors, refers
to their datasheet.
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Risk of damaging the power sensor
Because of high input power,

® The continuous power applied to the power sensor’s input must not exceed 400
mW (26 dBm).

® Use an attenuator for measurements on high-power transmitters.

However, brief power peaks < 10 pys up to 1 W (30 dBm) are permissible.

Test setup

Connect the power sensor cable to the USB port of R&S ZNH. If the power sensor is
having the binder connector (i.e R&S FSH-Z1, R&S FSH-Z18), the FSH-Z101 adaptor
cable is needed.

1 = Supported power sensor (e.g R&S FSH-Z1, R&S NRP-Z11)
2 = Power sensor connector (DUT)

3 = USB binder adaptor (R&S FSH-Z101)

4 = USB port connector

Measuring the power

1. Press [MODE] key.
2. Select "Power Meter" softkey.
The R&S ZNH switches its operating mode.
If the R&S ZNH recognizes a power sensor, it sets up a connection via the USB inter-
face. After a few seconds, the R&S ZNH shows the measured power.

If no power sensor has been connected or is not connected appropriately, the
R&S ZNH shows nothing.

If there are communication problems between the R&S ZNH and the power sensor, the
R&S ZNH displays an error message that indicates a possible cause.

For more information on the error messages, see Table 10-1.
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Zeroing the power sensor

To compensate internal offsets of the power meter, a zeroing for the power sensor is
required before starting the measurement.

1. Select "Zero" softkey.
Do not to apply any signals to the power sensor while zeroing is active.
A popup message box is displayed to provide instructions during the zeroing of the
power Sensor.

Please Remove All Signals

From the sensor input and press Continue to start zeroing

2. Disconnect the power sensor from any signal sources.

3. Select "Continue" softkey to start zeroing.
The R&S ZNH starts the zeroing process.

Zeroing Power Sensor

Please wait while the system is zeroing the power sensor

4. Wait for the zeroing process to finish.
After zeroing, the R&S ZNH displays the message "Power sensor zero done" and
again shows the power sensor softkey menu.

Power sensor zero done

5. Connect the DUT to the power sensor.
The R&S ZNH shows the measured power level in dBm. For more information, see
Chapter 10.1, "Using a Power Sensor", on page 185.

Set the frequency

To get the best results, enter the frequency of the signal under test.

1. Select "Freq" softkey.
The R&S ZNH opens an entry box to enter the frequency.

2. Enter the frequency of the signal.

3. Confirm the entry with one of the unit keys.

The R&S ZNH transfers the new frequency to the power sensor which then corrects
the measured power readings.
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4.6.2 Measuring Power and Return Loss

With the directional power sensors R&S FSH-Z14 and R&S FSH-Z44, you can mea-
sure the power in both directions.

When you connect the directional power sensor between the source and the load, the
R&S ZNH measures the power from the source to load (forward power) and from the
load to source (reverse power).

The ratio between the forward and reverse power is a measure of the load matching.
The R&S ZNH displays it as the return loss or standing wave ratio.

The power sensors for the R&S ZNH have an asymmetrical design. Therefore, they
have to be inserted into the test setup in such a way that the "Forward" arrow on the
sensor points toward the load (in the direction of the power flux).

When measuring high powers, pay strict attention to the following instructions to avoid
personal injury and to prevent the power sensor from being destroyed.

A CAUTION

Danger of skin burns and damage to the instrument

® Never exceed the permissible continuous power.

® See diagram on the rear of the sensor for the permissible continuous power.
® Turn off the RF power to connect the sensor.

® Screw the RF connectors tightly.

Test setup

Connect the power sensor cable to the USB port of R&S ZNH. If the power sensor is
having the binder connector (i.e R&S FSH-Z14, R&S FSH-Z44), the FSH-Z144 adaptor
cable is needed. Insert the directional power sensor between the source and the load.

The power sensors for the R&S ZNH have an asymmetrical design. Hence, you have
to insert them into the test setup in such a way that the "Forward" arrow (1=2) on the
sensor points toward the load (= in the direction of the power flux).

GO
f
g
oo/
>
R
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1 = Directional power sensor R&S FSH-Z14 or Z44
2 = Source

3 = Load

4 = USB binder adaptor (R&S FSH-Z144)

5 = USB port connector

Measuring the power

1. Press [MODE] key.

2. Select "Power Meter" softkey.

As soon as the R&S ZNH recognizes the power sensor, it displays the type of the
directional power sensor that is connected in the title bar. After a few seconds, it also
shows the forward power and return loss currently measured at the load.

Zeroing the power sensor

Before performing the power measurement, you should zeroing the power sensor.
After zeroing is done, the R&S ZNH displays the message "Power sensor zero done"

and again shows the power sensor softkey menu.

» Connect the R&S FSH-Z14 or R&S FSH-Z44 between the source and the load.
The R&S ZNH displays the measured forward power in dBm and the SWR of the
load. See Figure 10-2.

To get the best results, you should also define the frequency of the signal. For more
information, see Chapter 10.2, "Using a Directional Power Sensor", on page 190.

4.7 Saving and Recalling Results and Settings

CD Storage device
If both USB flash drive and micro-SD card are connected to the instrument, the USB
flash drive takes precedent over SD card as a storage device.

If both storage devices are not connected, the internal memory of the instrument is
used for storage.

The R&S ZNH can store measurement results and settings in the internal memory,
removable micro-SD card or on a USB flash drive via the USB interface.

Results and settings are always stored together, allowing them to be interpreted in con-
text when recalled. The R&S ZNH can store at least 100 data records in the internal
memory which are differentiated by their names.

The R&S ZNH provides two USB ports and one micro-SD card slot.
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For more information on saving measurement results and settings, see Chapter 5.8.1,
"Saving Datasets", on page 88.

For more information on recalling measurement results and settings, see Chap-
ter 5.8.2, "Restoring Datasets", on page 90.
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5 Instrument Functions

The following chapters provide information about the basic functionality and the user
interface of the R&S ZNH.

o Touchscreen Gesture Element........ .o 71
®  ON-SCreen KEYDOAId.......uu et e e e e e e e e e e e e e e e e e e e e e eeeaeaaranas 76
®  Front Panel KeYs. ..o 77
o Presetting the R&S ZNH........oe e 82
e  Configuring MEaSUIEMENTS.......cccciieiiicciiiiieeee e e e e e e e rrrre e e e e aea s 83
@ WOrKiNG Dir€CIONY...ceviiiiiiteiccceie ettt s e s e e e e e e e aaaaeaeaeeeeeeeeaennes 83
®  TaKing SCreENSNOLS.....cci i 84
o Managing Datasets. .......oooiiieee e 86
e Updating the FIrMWare..........ooeeeeee e e e e 93
o Installing Firmware OPLioNS..........ueiiii i 93
o Device DOCUMENTAtION. ... ... e e e e e e e e e e anaane 93

5.1 Touchscreen Gesture Element

To enhance greater flexibility and user experience in the user interaction with
R&S ZNH, special touchscreen gestures are introduced. The following illustrated the
list of special gestures that R&S ZNH provides.

o Change Center FIrEQUENCY.....cuuuiiiiiiiiiccceiieie et e e e e e e e e 71
o Change REeferenCe LEVEL......uuuuuceiii e e e e e e e e e e e e eeeens 72
L I O = g o L= o -1 o S 72
L o [ I 1Y/ F= 5 = S 73
L |V (o 1Y 7S V= =T PP 73
0 Delete All MArKErs.....cooviiii ittt e e e e e e e e e 74
e Hide or Unhide Measurement Result View Display..........ccoevvvvieieiniiieiiiiiiiiieneeeeenn, 74
O Preview SCreenShOt... ... 75
o  SKip Wizard Measur€meEnt.......ccccoeiiiiiiiii e e e e e e e e e e e e e e e e e e e eeeaeeaens 75

5.1.1 Change Center Frequency

Swipe left or right horizontally in the trace window to adjust the center frequency of the
spectrum measurement. Alternatively, select the "Center" softkey in the Parameter
View to adjust the center frequency or press the [FREQ/DIST] key on the front panel to
display the "Center Freq" softkey label for adjustment.
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5.1.2 Change Reference Level

Swipe up or down vertically in the trace window to adjust the reference level of the
spectrum measurement. Alternatively, select the "REF" softkey in the Parameter View
to adjust the reference level or press the [SCALE] / [SCALE/AMPT] key on the front
panel to display the "Ref Level" softkey label for adjustment.

5.1.3 Change Span

Pinch or stretch two fingers horizontally to adjust the span of the spectrum measure-
ment. Alternatively, select the "Span" softkey in the Parameter View to adjust the span
of the spectrum measurement or press the [FREQ/DIST] key on the front panel and
select the "Span" softkey label for adjustment.
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5.1.4 Add Marker
Double tap in the trace window to create a marker on the spectrum measurement. The
marker is placed on the trace where the double tab gesture is performed.

Alternatively, press the [MARKER] key on the front panel and select the "New Marker"
softkey to create a marker on the spectrum measurement.

5.1.5 Move Marker

Tab and drag on the marker icon to change the marker position in the trace window.
Alternatively, select the marker label in the Measurement Result View to adjust the
marker position on the spectrum measurement or press the [MARKER] key on the front
panel and select the "Select Marker" softkey for adjustment.
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5.1.6 Delete All Markers
Draw an "X" on the trace window to delete all markers from the spectrum measure-

ment. Alternatively, press the [MARKER] key on the front panel and select the "Delete
Marker" softkey to delete all markers from the spectrum measurement.

5.1.7 Hide or Unhide Measurement Result View Display

Swipe up or down vertically on the Measurement Result View window to hide or view
the results display window.
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5.1.8 Preview Screenshot

Swipe horizontally to the left or right direction in the trace window to preview the
screenshot. Alternatively, select the "Prev" or "Next" softkey to preview the screenshot.

5.1.9 Skip Wizard Measurement

Swipe horizontally to the left direction to skip a wizard measurement. Alternatively,
select the "Skip" softkey to skip the measurement.
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5.2 On-screen Keyboard

The on-screen keyboard is an additional means of interacting with the instrument. It
provides convenience of usage with the touchscreen input.

Accessing the on-screen keyboard is only available for text-based entry, e.g. save or
open a filename.

@ Touchscreen interface
If the touchscreen interface is not activated, the on-screen keyboard is disabled.

Y-l Dataset001|

Space

The on-screen keyboard display can be switched on and off using the on-screen key-
board EE8 icon highlighted at the top right-hand corner.
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5.3 Front Panel Keys

The following chapters illustrate the function of the front panel keys.

5.3.1 POWER Key

The [POWER] [¢] key is located on the lower left of the front panel. It starts up and
shuts down the instrument.

See Chapter 3.1.2, "Switching the Instrument On and Off", on page 22.

See also Figure 3-4.

5.3.2 Screenshot Key

The screenshot Il key provides a quick way to capture screenshot of the current
screen at anytime.

For more information, see Chapter 5.7, "Taking Screenshots", on page 84.

5.3.3 Softkey

The six softkeys on the front panel are used to access the softkey label. See Fig-
ure 3-4.

The softkey label is function-specific depending on the key selected on the front panel
of the instrument. See Chapter 5.3.5, "Function Keys", on page 78.

5.3.4 System Keys

System keys provide settings affecting the general instrument settings, result evalua-
tion settings and save and recall functions.

o | [son | o | e | ] 8

e
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SYSTEM keys Descriptions
[PRESET] Resets the instrument to the default state.
[SETUP] Provides basic instrument configuration functions:

® Date, time, display, audio and regional configuration
Battery low indicator

LAN interface

Disabling and enabling of options

Information about instrument configuration including firm-
ware version and system error messages

[MODE] Provides the selection between applications.
®  "Vector Network Analyzer"

® "Cable & Antenna"

®  "Vector Voltmeter"

®  "Power Meter"

[LINES] Configures display line and limit lines.

[SAVE RECALL] Provides a file manager function to facilitate the saving and
recalling of result and instrument settings.

5.3.5 Function Keys

Function keys provide access to the most common measurement settings and func-
tions in the instrument.

—
P

5 ]

(S | (oo

FUNCTION keys Descriptions

[FREQ/DIST] Mode-dependent button.

Sets the center frequency, frequency span, start and stop fre-
quencies for the frequency range under consideration. It also
sets the time and distance settings in time domain measure-

ment.

[CAL] The [CAL] key provides the following functions:

®  Performs calibration on the R&S ZNH.

®  Selection of calibration kit models, calibration ports and cal-
ibration methods for measurement.

®  Sets calibration port length offset to shift the calibration
plane.

For more information, see Chapter 8.1, "Calibrating Measure-
ments", on page 150.
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[SCALE/AMPT] Mode-dependent button.

The [SCALE/AMPT] key provides the following functions:

®  Sets the reference level, dynamic range of the reference
level and auto scaling of the reference level.

®  Sets tracking generator power and receiver attenuation.

For more information, see Chapter 8.3.2, "Configuring the Verti-
cal Axis", on page 171 for VNA mode and Chapter 7.2.3, "Con-
figuring the Vertical Axis", on page 133 for CAT mode.

[WIZARD] Performs a sequence of standardized and recurring measure-
ments.

See Chapter 6, "Working with the Measurement Wizard",
on page 95.

[FORMAT] Mode-dependent button.

This key provides functionality to select and configure measure-
ments in the following
® In VNA measurement mode: Provides the different mea-
surement format for trace measurement: "dB Mag", "Lin-
ear","Phase", "Smith", "SWR", "Polar", "Group Delay".
See Chapter 8.3.3, "Selecting the Measurement Format",
on page 173.
® |n CAT measurement mode: Depending on the measure-
ment modes, provides the different measurement formats in
the following:
— Return Loss: "db Mag", "Phase Wrap", "Phase
Unwrap", "Smith" and "SWR"
— DTF: "db Mag", "SWR"
—  Transmission: "db Mag", "Phase Wrap" and "Phase
Unwrap"
—  Cable Loss: "db Mag"
— RL + Trans: "db Mag", "Phase Wrap" and "Phase
Unwrap"

See Chapter 7.1, "Performing Cable and Antenna Measure-
ments", on page 108.

[SWEEP] Sets number of sweep points for measurement. Up to a maxi-
mum of 16000 sweep points is configurable

Selects continuous measurement or single measurement.

In VNA mode, the [SWEEP] key also provides the functionality
to set the sweep time, resolution bandwidth as well as trigger
mode and trigger delay of the external trigger signal.

[TRACE] Configures the measured data acquisition and the analysis of
the measurement data.

Sets the suppress interference signal and aperture mode for
measurement.

In VNA mode, selects the display combinations of measurement
trace windows ("Single", "Dual-Hor", "Dual-Vert", "Triple",
"Quad").
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[MEAS] Mode-dependent button.

This key provides functionality to select and configure measure-
ments in the available measurement modes.

For more information, see the corresponding measurement
modes in the R&S ZNH user manual.

[MARKER] Mode-dependent button.

Sets and positions the absolute and relative measurement mark-
ers (markers and delta markers).

Marker positioning using peak, next peak and minimum level.
Marker search limit function.
Enables or disables checkbox for "View List" function.

Provides the following marker functions:

In VNA measurement mode

®  Marker mode function provides marker format of the
selected trace. Available format: "dB Mag + Phase", "Lin
Mag + Phase (Rho)", "Real + Imag (Rho)", "R +jX", "G +jB",
"(R+jX)/z0","(G +jB)/YO"

®  Sets reference impedance

For more information, see Chapter 8.4.2, "Using Markers",
on page 179.

5.3.6 Keypad

The keypad is used to enter alphanumeric parameters, including the corresponding
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units.
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It contains the following keys:

Type of key Description

Alphanumeric keys | Enter numbers and (special) characters in edit dialog boxes.

Decimal point Inserts a decimal point "." at the cursor position.
Sign key Changes the sign of a numeric parameter. In the case of an alphanumeric parame-
ter, inserts a "-" at the cursor position.
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Type of key

Description

Unit keys (GHz/-
dBm MHz/ dBm,
kHz/dB and Hz/dB)

These keys add the selected unit to the entered numeric value and complete the
entry.

In the case of level entries (e.g. in dB) or dimensionless values, all units have the
value "1" as multiplying factor. Thus, they also act like an enter key function.

CANCEL key

Closes all kinds of dialog boxes, if the edit mode is not active. Quits the edit mode, if
the edit mode is active. In dialog boxes that contain a "Cancel" button, it activates
that button.

For "Edit" dialog boxes the following mechanism is used:

e |f data entry has been started, it retains the original value and closes the dialog
box.

® |f data entry has not been started or has been completed, it closes the dialog
box.

BACK key

If an alphanumeric entry has already been started, this key deletes the character to
the left of the cursor.

Note: If an entry is confirmed with enter key, this key restores the value entered
before. This action can be used to toggle, for example, between two frequencies.

5.3.7 Navigation Controls

The rotary knob provides navigation controls in the display or within dialog boxes.

The rotary knob has several functions:

® Increments (clockwise direction) or decrements (counter-clockwise direction) the
instrument parameters at a defined step width in the case of a numeric entry

e Shifts markers, limit lines and display line on the screen

® Acts like a cursor key in dialog boxes or softkey submenus.

® Moves the scroll bar vertically if the scroll bar is in focused

® Acts as an enter key when pressed
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5.4 Presetting the R&S ZNH

Before you prepare a measurement, it is recommended to preset the R&S ZNH. During
a preset, the R&S ZNH resets all settings to their default state. Restoring the default
configuration has the advantage that old settings do not affect measurements.

The default setup is specific to the operating mode.

» Press [PRESET] key.
The R&S ZNH restores its default setup.

You can load or discard a previous calibration data during a preset.

You can also define your own default settings via a dataset. This dataset is then loaded
after pressing the [PRESET] key instead of the factory default.

1. Press [SETUP] key.
2. Select "User Preference" softkey.

3. Inthe "User Preferences" dialog box, select the "Preset Dataset" item.
The R&S ZNH displays the file manager dialog box to select the dataset that con-
tains the settings you would like to have as the preset settings.

> Vector Network Analyzer @® s
Free: 13.20 MB Name “ Date/Time

oo

m¥ \Public\
] il Calibration Data
Bl Channel Tables
Bl Datasets
Bl Limit Lines
mll Quick Naming Tables
Bl Screen Shots
M Standards

Wl Transducers

O
%]
O
O
O
O
O
|

[™ Dataset001 set 20 kB 02/10/19 10:27

Edit Refresh Exit

4. Select the dataset with the settings you want and press "Load" softkey.

5. Inthe "User Preferences" dialog box, select the "Preset Mode" item.
A drop-down menu opens to select the preset mode.

6. Select "User Defined" to load the dataset defined in the "Preset Dataset".
The R&S ZNH now loads the settings of the dataset after you press [PRESET.]

7. Select "Discard Calibration Data" to define the usage of user calibration data after
preset.
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A drop-down menu opens to select the user calibration data.

8. Select "On" to apply user calibration data or "Off" to discard calibration data after
preset.
Depending on the selection , the R&S ZNH loads or discards the calibration data
after preset.

Preset Key o Default

5.5 Configuring Measurements

The Configuration Overview dialog box provides an overview of the current configura-
tion of the R&S ZNH. In addition, you can also change the configuration in this dialog

box.

1. Press [SETUP] key.
2. Select "Config Overview" softkey.

3. Select one of the dialog boxes and change the settings as you like.

Note that the contents of the "Config Overview" dialog box are customized for each
operating mode of the R&S ZNH. Therefore, the order and number of displayed set-
tings are different in each mode.

5.6 Working Directory

Using the "Working Directory", you can customize the folder directory to save the
screenshots and datasets captured during measurement.

1. Press [SETUP] key.

2. Select "User Preference" softkey.

3. Inthe "User Preferences" dialog box, select the "Using working directory" item.
4

Select "On" to activate the customize folder directory or "Off" to use the default
storage device in the R&S ZNH. See "Data storage devices" on page 88.

5. Define the folder name in the "Working directory" item.
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Working Directory ,  Off

\Public\Limit Lines

5.7 Taking Screenshots

7 S You can take and store a screenshot of the current screen anytime with the screenshot
key.

» Press the screenshot key.
The R&S ZNH takes the screenshot.

If available, the R&S ZNH stores the screenshot on an external storage device (USB
flash drive or micro-SD card). If both are connected, the R&S ZNH uses the USB flash
drive.

If no external device is available, the R&S ZNH stores the screenshot in its internal
memory until the internal memory is full. In that case, you can transfer the screenshots
with the R&S InstrumentView software to your computer.

@ Saving screenshot and dataset at the same time

Depending on the "Capture" settings configured in the "User Preference" menu, using
the screenshot key also saves a dataset in addition to the screenshot.

For more information, see Chapter 5.8, "Managing Datasets", on page 86.

Screenshot filename and file format

All screenshots get a default filename "Screenshot####". The files also get numbers
(#####) in an ascending order, beginning with 0000. You can select a default filename
and a starting number in the "User Preference" menu.

The file format of screenshots is either *.png or *.jpg, depending on your configuration
in the "User Preference" menu.

1. Press [SETUP] key.
2. Select "User Preference" softkey.

3. Select the "Default Filename" and "Filename Counter Starts At" items and assign a
filename and number as you wish.

4. Select the "Capture Screen Format" items to select the screenshot file format.
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Previewing screenshots

The R&S ZNH provides functionality to preview screenshot.

@ Special touchscreen gesture
You can swipe horizontally to the left or right direction to preview the screenshot.
See Chapter 5.1.8, "Preview Screenshot", on page 75.

1. Press [SAVE/RECALL] key.

2. Select "File Manager" softkey.
The R&S ZNH opens the file manager to select a screenshot for the preview.

3. Select the screenshot for preview.
4. Select "Preview" softkey to preview the screenshot.

5. Select the "Prev" or "Next" softkey to preview the screenshots available in the
selected folder.
The filename of the previewed screenshot is displayed below the screenshot.
See Figure 5-1 and Figure 5-3.

6. Select "Exit" softkey to return to the file manager.
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Figure 5-1: Preview screenshot

5.8 Managing Datasets

SAVE The R&S ZNH provides functionality to manage (e.g. save, restore, delete) datasets
RECALL

available in its internal memory or an external storage device.

Datasets

The R&S ZNH supports various types of datasets. The instructions below primarily
describe the management of datasets that you create on the R&S ZNH during mea-
surements, for example measurement results and configurations. Note that these data-
sets have the file extension . set.

Datasets with the file extension . set are an image of measurement results and config-
urations. Thus, you can subsequently reproduce the context of the measurement.

Using the R&S InstrumentView software, you can use the datasets for documentation
purposes or post-processed it for a more detailed analysis later on. Note that datasets
also contain calibration data if calibration has been performed.

Templates

The R&S ZNH also supports various other types of datasets or templates. Such tem-
plates mainly contain additional requirements for a particular measurement, like limit
lines or channel tables.

Creating and editing of these templates are only possible with the functionality provi-
ded by the R&S InstrumentView software package. Note that the file extension
depends on the application of the template (for example, a template containing a chan-
nel table has the extension . chntab).
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For more information on working with templates and datasets, refer to the documenta-
tion of the R&S InstrumentView software package.

Data synchronization

The R&S InstrumentView features data synchronization that matches the data availa-
ble between the R&S ZNH and the PC.

1. Select "File Transfer" from the "Instrument" menu.
The software opens the "File Transfer" dialog box.

s

2. Select the "Template & Result" & synchronization button to process data synchro-
nization between the computer and instrument.
This data synchronization updates all files that have been created or edited with
the R&S InstrumentView software package to the instrument and vice versa. (Note
that template can only be created and edited in the PC, see "Templates”
on page 86).

3. Alternatively, data can be transferred in a single direction using the = direction but-
ton between the PC and instrument and vice versa.
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5.8.1 Saving Datasets
The R&S ZNH allows you to save the data that is analyzed at any time.

1. Press [SAVE/RECALL] key.

2. Select "Save" softkey.
The R&S ZNH opens the "Save Dataset" dialog box.

Free: 1320 MB @) Name - Date/Time
\Public ®
\USB
\Storage Card
\Public\Datasets\..

[™ Dataset001 set 02/02/16 06:57

(4

Save As Dataset002|

On-screen KB o Exit

Figure 5-2: Save Dataset dialog box

1 = Remaining memory on selected data storage device
2 = Currently selected data storage

3 = Available data storage

4 = Currently folder structure of the selected data storage
5 = Dataset name input field

6 = On-screen Keyboard icon

7 = File manager softkey menu

Data storage devices

@ Storage device
If both USB flash drive and micro-SD card are connected to the instrument, the USB
flash drive takes precedent over SD card as a storage device.

If both storage devices are not connected, the internal memory of the instrument is
used for storage.
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The folder structure shows all the available data storage devices. Possible storage
devices are the internal memory of the R&S ZNH, micro-SD card or USB flash drive.

The default storage device depends on which devices are connected to the R&S ZNH.
See "Storage device" on page 88.

The internal memory provides approximately 20 MB of data, therefore the number of
datasets you save on the R&S ZNH is limited. Each dataset needs about 100 kB of
memory, but this value can vary.

If you are using an external storage device, the number of datasets you can save is
limited only by the size of the storage device.

R&S ZNH shows the remaining memory on the storage device in the dialog box.

1. Select the storage device you want to save the data.
2. Select the folder you want to save the data.

3. Enter a filename in the corresponding input field.
The default filename for datasets is Dataset###.set with a new number in
ascending order for each new dataset. The file extension for datasets is . set.
If you enter another name, the R&S ZNH uses that name and assigns a new num-
ber to the filename if you save the data set the next time. This function allows you
to assign consecutive dataset filename without entering a new name every time
you want to save a dataset.
You can define the dataset filename at the "User Preference” dialog box. Select the
"Default Dataset Name" and enter the filename in the entry box.

4. Press the rotary knob to confirm the entry.
The R&S ZNH saves the dataset.

5.8.1.1 Alternative Ways to Save Datasets

Using the screenshot key , the R&S ZNH provides an alternative and more conven-
ient way to save dataset.

1. Press [SETUP] key.
2. Select "User Preference" softkey.

3. Configure the "Default Filename", "Filename Counter Starts at" and "Capture
Screen Format" menu items.
The screenshot key  saves a screenshot of the display and the selected data of
the current measurement based on the filename syntax defined in the "Default File-
name", "Filename Counter Starts at" and "Capture Screen Format" menu items.

5.8.1.2 Renaming Filename

If necessary, you can rename files or file directories directly on the R&S ZNH.
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1. Press [SAVE/RECALL] key.

2. Select "File Manager" softkey.
The R&S ZNH opens the file manager.

3. Select the files or file directories in the file manager.
Alternatively, press the "Mark" softkey to select the desired files or files directories.

4. Select "Edit" softkey.
The R&S ZNH displays a submenu for selection.

5. Select "Rename" menu item to rename the files or file directories.
The R&S ZNH opens an input field to change the name of the selected files or file
directories.

Free: 1320 MB Date/Time

mf \Public\

ml Calibration Data
Bl Channel Tables
Bl Datasets

Ml Limit Lines

M Rename

o Cut

|

|

Copy

O
O
O
O
]
|
O
O
O

50 kB 02/02/16 06:57

Preview Refresh Exit

5.8.2 Restoring Datasets
You can preview and load previous saved measurement results with the recall function

of the R&S ZNH. This function also provides easy access to previous measurement
settings so that you do not have to set up the R&S ZNH again.
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Free: 12.50 MB Name “ Date/Time
#® \Public
& \USB

@ \Public\Datasets..

[ Dataset001 set 13/10/16 09:24

Refresh

1. Press [SAVE/RECALL] key.

2. Select "Recall" softkey.
The R&S ZNH opens the "Recall Dataset" dialog box.

3. Select the storage device and file directory you want to load the dataset.

The R&S ZNH restores the configuration that the dataset contains.

By default, the most recently saved dataset is highlighted. If you need another dataset,
navigate to the file directory or storage device that contains the dataset you need.

5.8.2.1 Previewing a Dataset

The R&S ZNH provides the function to preview datasets. The preview function allows
you to take a quick look at the screenshot and its corresponding measurement set-
tings. During preview, the R&S ZNH does not yet activate the measurement settings of
that dataset.

1. Press [SAVE/RECALL] key.
Select "File Manager" softkey.

Browse through the available datasets and select the desired dataset.

> 0D

Select "Preview" softkey.
The R&S ZNH shows a preview of the measurement results and the measurement
settings contained in the selected dataset.

5. Select the "Prev" or "Next" softkey to preview the datasets available in the selected
folder.
The filename of the previewed dataset is displayed at the bottom of the screen lay-
out. See Figure 5-3.
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Figure 5-3: Preview dataset

6. Select "Recall" softkey to load the dataset
Alternatively, select the "Exit" softkey to return to the file manager.

5.8.2.2 Loading a Dataset

If you find a dataset whose settings you need for your current measurement task, you
can load it.

> Select "Load" softkey.
The R&S ZNH loads the dataset and adjusts its measurement settings according to
the dataset.
See also Chapter 5.8.2.1, "Previewing a Dataset", on page 91.

5.8.3 Deleting Datasets
If you have to delete a dataset, you can do so with the file manager.

1. Press [SAVE/RECALL] key.

2. Select "File Manager" softkey.
The R&S ZNH opens the file manager.

3. Select the desired files or file directories in the file manager.
Alternatively, press the "Mark" softkey to select the desired files or files directories.

4. Select "Edit" softkey.
The R&S ZNH displays a submenu for selection.

5. Select the "Delete" menu item to delete the files or file directories.
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Before deleting, the R&S ZNH shows a warning message that you need to confirm.

6. Select "Yes" to delete the selected files or file directories.
The R&S ZNH deletes the selected files or file directories from its memory.

5.9 Updating the Firmware

You can download new firmware versions from the R&S ZNH website.
http://www.rohde-schwarz.com/product/znh.htmi

The website also provides release notes for each new firmware version. The release
notes include instructions on how to perform a firmware update.

5.10 Installing Firmware Options

You can equip the R&S ZNH with several firmware options to enable additional operat-
ing modes or special measurements.

For more information, see Chapter 4.4, "Managing Options", on page 58.

5.11 Device Documentation
You can export the R&S ZNH OSA document from the instrument.

1. Press [SETUP] key.
2. Select "User Preference"” softkey.

3. Inthe "User Preferences" dialog box, select the "Export" menu item.
The R&S ZNH displays the file manager window to export the documentation.

4. Select the desired file location in the file manager window to export the documenta-
tion.
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Free: 11.55 MB Name “ Date/Time

@& \USB

mf \Public\
mll Cable Models
mll Calibration Kits
B Channel Tables
Ml Datasets
Ml Limit Files
ol Limit Lines

o Maps

mll Quick Naming Tables

L WS Y E

Refresh

5. Select "Export" to export documentation from the instrument.
The R&S ZNH export the documentation into the selected file location.
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]

6.1

Performing and Configuring Measurements

Working with the Measurement Wizard

When testing antennas and making measurement which involves complex signals, it is
often necessary to perform a sequence of standardized and recurring measurements,
often in an environment that is not easily accessible. To make sure that measurements
are performed as required and to avoid a constant adjustment of parameters, the

R&S ZNH features a measurement wizard.

The measurement wizard allows you to combine several individual measurement con-
figurations to a sequence of measurements (or measurement set). As all relevant
parameters have been set before the actual measurement and cannot be changed
once the measurement procedure has begun, the wizard is a good way to avoid mis-
takes and save time when setting up measurements. You can use the wizard for mea-
surements in all the operating modes.

Note that it is necessary to install and use the R&S InstrumentView software package if
you want to configure the measurement steps and parameters in the measurement
wizard.

For details on the individual measurements you can perform with the wizard, refer to
the corresponding chapters.

® Chapter 8, "Vector Network Analysis", on page 149

® Chapter 7, "Cable and Antenna Test Mode", on page 106

® Chapter 9, "Vector Voltmeter", on page 182

® Chapter 10, "Power Meter", on page 185

® Chapter 11, "Performing Pulse Power Measurements", on page 195

You can use the wizard for measurements in all operating modes.

The following chapters illustrates the wizard measurements used in the "Cable &
Antenna" mode.

Note: It is necessary to install and use the R&S InstrumentView software package if
you want to access the measurement wizard.

Performing and Configuring Measurements

Before you can use the measurement wizard, you have to define a measurement set
using the "Wizard Set Editor" in the R&S InstrumentView software package.

The R&S InstrumentView software package is delivered with the R&S ZNH. The latest
version is also available for download on the R&S ZNH website at http://www.rohde-
schwarz.com/product/znh.html.

After creating the measurement wizard set using the R&S InstrumentView, transfer the
file to the R&S ZNH.

For more information of the "Wizard Set Editor", see the R&S InstrumentView manual.
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Load the measurement wizard

Now that the measurement set is available on the R&S ZNH, you can perform the
measurement wizard.

1. Press [Wizard] key.
The R&S ZNH opens the wizard dialog box. See Figure 6-1.

Measurements

G) To use the wizard

Please load the measurement set fo create new measurements.

Load Meas Set Meas Setting Meas Spec Meas Results

Figure 6-1: Wizard dialog box

1 = Measurement wizard dialog box
2 = Measurement wizard message box
3 = Softkeys menu of measurement wizard application

2. Select "Load Meas Set" softkey.
The R&S ZNH opens the file manager to select the measurement wizard set.
3. Select the desired measurement wizard set from the file manager.
4. Select "Load" softkey to confirm the selection.
The R&S ZNH loads the measurement wizard set.
Measurement setting

The parameters highlighted in the measurement setting dialog are configurable during
the start of the measurement. See Figure 6-2.

1. Select "Meas Setting" softkey.
The R&S ZNH opens the "Meas Setting" dialog box.

2. Select the desired menu item in the "Meas Setting" dialog box.
Note that some of the parameters are read-only information. See Table 6-1.
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Site Name
Comments

] not connected

Cable Definition Use Wizard Cable Settings  Off
<none>
Clea le Model Clear

e Length 20m

Calibration Setti ngs Default Calibration

Use Stored Calibrations

Figure 6-2: Measurement setting dialog

Table 6-1: Measurement setting parameters

Measurement parameters Descriptions

"General" User Name of the person that performs the measurement.

Measurement | Name of the measurement wizard set. This field is a read-
Definition only field that shows the measurement name as defined in
the R&S InstrumentView software package.

Number of Number of individual measurements in the measurement
Steps to Per- | sequence as defined with the R&S InstrumentView soft-
form ware package.

The field allows you to reduce the number of individual

measurements and perform only those measurements that
are necessary. If you reduce the number of measurements,
the R&S ZNH omits the last measurement in the sequence.

You can edit this field only if you turned on the "Allow Vari-
able Number of Sequence Steps" in the "Wizard Set Editor"
of the R&S InstrumentView software.

Descriptions | Short description of the measurement task. This field is a
read-only field that shows the description as defined with
the R&S InstrumentView software.

"Site" Site Name Location of the measurement.
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Measurement parameters Descriptions

Comments Comments about the measurement, e.g. the external con-
ditions during the measurement.

GPS Position | Displays the GPS information. See Chapter 4.2.2, "Using
the GPS Receiver", on page 40.

"Cable Definition" Use Wizard Select the usage of cable characteristics as defined in the
Cable Set- measurement set.
tings

Select "On" to use the predefined cable characteristics or
"Off" to redefine the cable model and cable length in

R&S ZNH. In the case, if "On" is selected, the parameters
below will be locked.

Cable Model | Cable model that you perform the measurement on. You
can define a cable model with the R&S ZNH software, but
can also change the cable model on short notice, if neces-
sary. See Chapter 7.2.1.3, "Creating a Cable Model",

on page 127.

Clear Cable Deactivates the currently active cable model. See Chap-
Model ter 7.2.1.2, "Clear Cable Model", on page 126.

Cable Length | Length of the cable that you perform the measurement on.

"Cable Settings" Default Cali- | Calibration that was defined when creating the wizard set
bration in the R&S InstrumentView software.
Use Stored If set to "On", the wizard uses the calibration stored in the

Calibrations R&S ZNH. If set to "Off", the wizard uses the calibration
defined in the R&S InstrumentView software.

Measurement specification

The measurement specification dialog box displays the measurement step sequences
and the individual performed measurement status. See Figure 6-3.

» Select "Meas Spec" softkey.
The R&S ZNH opens the "Meas Spec" dialog box.
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Measurements Power <done>

Cable Loss <not done>

DTF <not done>

Figure 6-3: Measurement specification dialog box

1 = Measurement step in a wizard set
2 = Individual measurement step status

Performing a sequence of measurements

@ Calibration data
The R&S ZNH adds the calibration data of each calibration you perform to a calibration
data folder available on its internal memory. Each dataset in the calibration data folder
is unique for a particular calibration method and a particular measurement configura-
tion.
Note that the calibration is only valid for the instrument it has been performed on.

Before you start a measurement sequence with the measurement wizard, the
R&S ZNH compares the contents of the calibration data folder to the measurement
configurations and required calibration methods in the measurement sequence.

e |f the R&S ZNH has already been calibrated for a particular configuration, it
restores that data. Another calibration is not necessary.

e |f the R&S ZNH has not been calibrated for a particular configuration yet, calibra-
tion becomes necessary. The new calibration data is added to the calibration data
folder.

Therefore, calibration is necessary only for calibration methods that have not been
used for a particular measurement configuration before.

However, it is recommended to perform calibration regularly to keep measurements as
accurate as possible.

You can delete obsolete calibration data from the folder:
\Public\Calibration Data

Now that you have updated all measurement setting parameters concerning the mea-
surement task, you can start the measurement procedure.
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Figure 6-4: Perform wizard measurement dialog box

1 = Image of a measurement step defined in the R&S InstrumentView software package.
2 = Wizard message box
3 = See Table 6-2

1. Select "Start Meas" softkey.
If you have not yet calibrated the R&S ZNH for the measurement, it asks you to
perform the calibration routine. The stages of the calibration depend on the defined
calibration routine. See Chapter 7.1.8, "Calibrating Measurements", on page 121
and "Calibration data" on page 99.
After having successfully calibrated the R&S ZNH, it starts to go through the mea-
surements that are part of the measurement wizard set. The sequence of the mea-
surements is defined in the R&S InstrumentView.
Before the start of each measurement, the R&S ZNH displays a massage "Prepar-
ing New Measurement" in the wizard message box.
The message box contains information and instructions on how to prepare and per-
form the measurement that you have defined in the R&S InstrumentView software.

2. At each measurement step, you have several options:

e Select "Continue" softkey.
The R&S ZNH finishes the current measurement and opens the measurement
wizard dialog box. See Figure 6-5
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Figure 6-5: Measurement wizard dialog

— Select "Next Meas" softkey to proceed to the next measurement step in the
measurement sequence.

— Select "Repeat Meas" softkey if the result does not match your expectation
and you want to validate the result again.

— Select "Interrupt” softkey if the result does not match your expectation and
you want to find the origin of the problem by using a different settings or
measurement than those defined in the wizard.

— Select "Finish Wizard" softkey to end the measurement sequence.

— Select "Cancel" softkey if at any time the result does not match your
expectation and you want to abort the measurement.

The R&S ZNH prompts you to save measurement result and exit the wizard
measurement.
e Select "Interrupt" softkey.

The R&S ZNH opens the wizard interrupt dialog box.

There are three selections in the wizard interrupt dialog box, you can either:

— Select "Leave Menu" softkey to proceed and perform the necessary recon-
figuring of the measurement. The R&S ZNH goes to the current measure-
ment environment which you can analyze the measurement settings and
make the necessary reconfiguration on the measurements.

After you have completed the reconfiguration on the measurement, press
[WIZARD] key to return back to the wizard interrupt dialog box
— Select "Resume Sequence" softkey to resume back to the measurement.
— Select "Cancel" softkey to abort the wizard measurement.
e Select the "Skip" softkey.

The R&S ZNH skips a single measurement step and continue the subsequent

measurement step.
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Note: Alternatively, you can swipe horizontally to the left direction to skip a wiz-
ard measurement. See Chapter 5.1.9, "Skip Wizard Measurement",
on page 75.

e Select "Cancel" softkey.
The R&S ZNH displays a message "Cancel Incomplete Wizard Sequence" in
the wizard message box.
Select "YES" to abort the wizard measurement or "NO" to continue.

Cancel incomplete Wizard sequence

] This action will cancel an incomplete Wizard sequence.Press YES to store results

2

obtained so far and cancel the sequence, or NO to continue.

This is followed with a message prompt to save measurement result. The
R&S ZNH displays a message "Save Wizard Measurement Results" in the wiz-
ard message box.

Save Wizard Measurement Results

Press save results to store the results obtained so far, Discard results to discard
them.

Save Result Discard Result

Select "Save Result" to save the measurement results or "Discard Result" to
discard the measurement results.

3. After each measurement is completed, the R&S ZNH displays a message "Mea-
surement Done" in the wizard message box.
Select "Continue" softkey to proceed to the next measurement step (if any).

Measurement Done

Note: Changing cable characteristics. If necessary, you can define different cable
characteristics (cable model and length) after each individual measurement. This is
useful, for example, if you want to do the same measurements on different cables
at one go.

This feature is available when you activated the "Prompt User to Change Cable
Settings" in the "Wizard Set Editor" of the R&S InstrumentView software.

When this function is activated, the R&S ZNH asks you to select new cable charac-

teristics during the preparation of a measurement.

e Select "Yes" softkey if changes are required and select new cable characteris-
tics before proceeding with the measurement.

e Press "No" softkey if changes are not required and proceed with the measure-
ment.

4. After all the measurements are completed, the R&S ZNH displays a message "All
Measurements Done" in the wizard message box.
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Select "Continue" softkey. The R&S ZNH prompts you to save or discard the mea-
surement results.

Select "Save Result" softkey to save the results on the selected storage device or
"Discard Result" softkey to discard all the measurement results.

All Measurements Done

Table 6-2: Softkey in the measurement wizard

Softkey Description

"Next Meas" The R&S ZNH proceeds to perform the measure-
ment.

"Continue" The R&S ZNH finishes the current measurement

and begins with the next measurement by showing
the necessary preparation instruction.

"Repeat Meas" Repeat the current measurement

"Interrupt” If you interrupt the measurement sequence, you can
change the different settings or measurements as if
wizard is not in used. The R&S ZNH keeps the
results of measurement you have already per-
formed.

When you finished reconfigured the measurement,
you can resume back to the measurement
sequence.

"Skip" Skip a single measurement step and continue the
subsequent measurement step

Skipping individual measurements is possible when
you turn on "Allow to skip measurements and finish
wizard sequence" in the "Wizard Set Editor" of the
R&S InstrumentView software package.

" Cancel" Abort wizard measurement. The R&S ZNH displays
a message "Cancel Immediate Wizard Sequence" in
the message box.

If wizard measurement is aborted, the R&S ZNH
displays a message "Save Wizard Measurement
Results" in the message box.

If wizard measurement result is saved, the

R&S ZNH returns to the last saved measurement
result trace window. If the result is discarded, the

R&S ZNH returns to the measurement dialog box.

"Exit" Exit wizard measurement.

"Finish Wizard" Ends the measurement sequence and returns to the
"Measurement Wizard" dialog box. The results of
the measurements you have already finished are
kept in the memory of the R&S ZNH.

Ending the sequence is possible when you turn on
"Allow to skip measurements and finish wizard
sequence" in the "Wizard Set Editor" of the R&S
InstrumentView software package.
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Softkey Description

"Save Result" Save result of the measurements performed in the
wizard set. See "Measurements result" on page 104

"Discard Result" Discard measurement results.

Measurements result

@ Limited internal memory
If you have to store the results on the internal memory, make sure that there is enough
space left to store them or else the results might get lost. If the space is not enough,
you can delete old data with the file manager.

For more information, see Chapter 5.8.3, "Deleting Datasets", on page 92.

@ Measurement wizard results
All the measurement wizard results are stored in the wizard result folder during the
process of the measurement wizards. These stored results will not be saved until you
do a Save Result at the end of the wizard measurement.

The results for a measurement set consist of several files, each file corresponding to
one of the performed measurements. For easy evaluation, the R&S ZNH includes the
name of the measurement as defined in the wizard dialog or R&S InstrumentView.

All result files that belong to a measurement set are stored in the same directory. The
directory is named after the measurement name and site. The syntax is 'site-
name_measurement_#'.

The R&S ZNH adds numbers in ascending order to the files and directories if you per-
form a measurement or measurement set more than once.

6.2 Evaluating Results

The R&S InstrumentView software package provides functionality to evaluate results
and compile measurement reports. However, before you can start to evaluate the
results you have to download the results to your computer. See "Data synchronization”
on page 87.

The report generator function in R&S InstrumentView allows you to create measure-
ment reports for the full measurement set or a selection of dataset only. You can also
perform simple tasks like activating or deactivating markers that have been set during
the measurement.

1. Select "Report Generator" menu item in the R&S InstrumentView
The R&S InstrumentView opens the "Report Generator" dialog box that provides all
functionality to manage measurement sets.

2. Select the measurement sets that you want to include in the report.
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3. Select the reporting parameters checkmarks that you want to show in the report,
e.g. checkmark to show marker data.

4. Select "Generate" button to create the report.

For more information on the report generator function, see the R&S InstrumentView
user manual.
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[/ Cable and Antenna Test Mode

The cable and antenna test (CAT) mode provides functionality to measure cables and
antennas of transmission equipment in wireless telecommunication systems.

In a perfect system, the signal would arrive at the antenna without any losses and be
transmitted with the required power and frequency. In reality, however, you can
encounter many possible mechanical defects in the system that cause a deterioration
of the transmission quality. See Figure 7-1 for the typical defects in a transmission sys-
tem.

/— Antenna Segments

Corrosion

/— Broken Amplifier

Signal Flow ——>
\ Broken \ Partial \— Loose \ Cable

Cable Reflections Connector

Figure 7-1: Typical defects in a transmission system

The R&S ZNH provides the necessary functionality to test the system equipment for its
characteristics and identify faults when it is being installed or maintained.

® Retrun Loss Measurements

e SWR

® Distance to Fault Measurements

® 1-Port Cable Loss Measurements

® Transmission Measurements

® Smith Chart

® Phase Measurement

User Manual 1334.5985.02 — 03 106



R&S®ZNH Cable and Antenna Test Mode

Test setup

@ Signal source
A tracking generator is available for the signal source. See Chapter 7.2.4, "Configuring
the Tracking Generator", on page 135.

A typical test setup for cables and antennas includes the R&S ZNH, an RF cable (R&S
FSH-Z320, order number 1309.6600.00), a calibration standard (R&S FSH-228/229,
order number 1300.7810.03 / 1300.7610.03) and the cable under test. See Chap-

ter 7.1.8.2, "Calibration Methods", on page 122.

Cable and antenna tests also require a signal source which is already part of the
R&S ZNH hardware. The signal source transmits a reference signal to the test port.
1. Connect the RF cable to the RF input.

2. Connect the test cable to the RF cable.

3. Select the "DC Bias" softkey.
The R&S ZNH opens an input field to specify the DC bias voltage.
For measurement on DUTs that need an external voltage supply (e.g. power ampli-
fiers), you can use the optional internal DC bias option (R&S ZNH-K10, order num-
ber 1334.6846.02) to supply the voltage.

4. Enter the required voltage.
For more information, see "Configuring the BIAS output port" on page 40.

By default, the R&S ZNH is in the VNA mode after you have turned it on. To switch to
the CAT mode, proceed as follows.

1. Press [MODE] key.

2. Select "Antenna & Cable" softkey.
The R&S ZNH starts the antenna and cable test (CAT) mode.
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Figure 7-2: Screen layout of cable and antenna test mode

= Measurement mode

= Cable model

= Title bar

= Measurement result view

= Calibration status line: (S-matrix, calibration status, measurement format)
= Internal DC bias status: (connector type, voltage, current))
= Measurement trace window

= Delta marker

9 = Marker

10 = Parameter view

11 = Cable start length

12 = Cable stop length

13 = Cable frequency information

14 = Config Overview

15 = CAT softkey menu
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e Performing Cable and Antenna Measurements............ccccceeeeeeeeeeieennns
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7.1 Performing Cable and Antenna Measurements

In order to get an idea about the problems in a transmission system that is as accurate
as possible, the R&S ZNH features several measurements. Each measurement shows

a different aspect of the cable characteristics.
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7.1.1 Reflection Measurements

The reflection measurement (S11, S22) is a good way to get an idea if the transmission
system works properly. If unusual amounts of signal power are being reflected, you can
guess that there is something wrong in the system.

A reference signal is transmitted along the transmission system, and this signal is
reflected back by a discontinuity along the transmission line, usually by an impedance
mismatch. This reflected signal is measured and compared with the reference signal to
determine the loss of power.

The reflection measurement can be performed in the following measurement formats:

Magnitude (return loss in dB)

Return loss is power loss in dB, measured over the specified frequency range of
the transmission system. The return loss in dB is the default measurement format
in the reflection measurement.

SWR

The standing wave ratio, SWR provides the ratio of the maximum and minimum AC
voltages along the transmission line caused by the reflections.

Chapter 7.1.7, "Phase Measurement", on page 120

Chapter 7.1.6, "Smith Chart", on page 118

Press [MEAS] key

Select "Meas Mode > Return Loss" softkey to perform return loss measurement.
The R&S ZNH starts the reflection measurement with default measurement format
over its entire frequency range.

Alternatively, select "Meas Mode > RL +Trans" for combined measurement.
The R&S ZNH displays the "RL +Trans" measurements over its entire frequency
range.

To perform S22 measurement, select "Port 2" menu item from "Driving Port" soft-
key.
The R&S ZNH starts the S22 reflection measurement.

To change the measurement format, press [FORMAT] key.
The R&S ZNH displays the available measurement formats (softkey) for "Return
Loss" measurement.

Select the required format softkey ("dB Mag", "Lin Mag", "Phase", "Smith", "SWR").
The R&S ZNH starts the reflection measurement over its entire frequency range
with the selected measurement format.
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For more information on "Phase" and "Smith" measurements, see Chapter 7.1.7,
"Phase Measurement", on page 120 and Chapter 7.1.6, "Smith Chart",
on page 118 respectively.

Figure 7-3 shows an example of a reflection measurement in magnitude dB and SWR
measurement format without any major faults in the cable or the antenna.

See also measurement formats for Chapter 7.1.6, "Smith Chart", on page 118 and
Chapter 7.1.7, "Phase Measurement", on page 120.

Return Loss Cable: <none>

Retum Loss Cable: <none>

S I N R N B

Center 3 GHz Span 100 MHz Center 3 GHz

Figure 7-3: Reflection measurement

Combined measurements

You can combine reflection measurement with Chapter 7.1.3, "Transmission Measure-
ments”, on page 113 and have the measurements display together for easy evaluation.

1. Press [MEAS] key.

2. Select "Meas Mode > RL + Trans" menu item.
The R&S ZNH displays the combined measurements over its entire frequency
range. See Figure 7-4.
Note: The highlighted S21 trace measurement window is the window in focus.
Markers added, removed or moved over here are coupled to the S11 trace mea-
surement.
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RL + Trans Cable: <none>

r 13.250015 GHz Span 26.49997 GHz

Figure 7-4: RL + Trans measurement display

You can perform reflection measurements on the complete system or on individual
components of the system. If you measure while two or more system components are
connected, the results of the reflection measurement are an aggregate over these
components. Therefore you can only see the aggregated magnitude of the reflected
power in a specified frequency range.

To draw conclusions about which component is affected and to determine the location
of the fault, you need to perform further analysis using other measurements.

7.1.1.1 Managing S-Parameters File

The R&S ZNH is able to export the reflection measurements trace as S1P and S2P file
in Touchstone format 1.1.

To export the file, do the following:

1. Press [SAVE/RECALL] key.

2. Select the "Export" softkey.
The R&S ZNH opens the "Export" dialog box.

User Manual 1334.5985.02 — 03 111



R&S®ZNH Cable and Antenna Test Mode

Performing Cable and Antenna Measurements

(3

Frequency Unit Hz
Par: Format dB Mag - Phase

File Format sip

3. Define the required parameters to export the S-parameter file:

"Frequency Unit": Frequency unit of spectrum ("Hz", "kHz", "MHZz", "GHZz")
"Parameter Format": Select the exported parameter format on the measure-
ment ("Real - Imaginary", "dB Mag - Phase", "Lin Mag - Phase")

e "File Format": s1p or s2p file format

4. Select "Save" to save the export configuration.
The R&S ZNH opens the file manager dialog.

5. Select the storage device and folder that you want to save the data.

6. Enter a filename in the input field of "Save Dataset" dialog box.
The default filename is "Measurementxxx" which "xxx" is the new number in
ascending order.
The file extension for the S1P and S2P is *.s1p and *. s2p respectively.

7. Press the rotary knob to confirm the entry.
The R&S ZNH saves the file.

8. To delete the file, see Chapter 5.8.3, "Deleting Datasets", on page 92.

7.1.2 1-Port Cable Loss Measurement

The 1-port cable loss measurement evaluates the power attenuation of a cable over a
specified frequency range in dB on an open-ended cable. The amount of power that
gets absorbed depends on the frequency and length of the cable.

The 1-port cable loss measurement can be performed in the following measurement
formats:
® Normal

® (Short+ Open)/2
Additional steps are required to terminate the end of the cable under test with a
short and open before the cable loss measurement is performed.
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(Short + Open) / 2

Please connect a "SHORT" to the end of the cable under test

1. Press [MEAS] key.

2. Select "Meas Mode > Cable Loss" softkey.
The R&S ZNH displays a submenu to select measurement format.

3. Select "Normal" or "(Short + Open) / 2" menu item.
The R&S ZNH evaluates the cable loss over its entire frequency (span) in dB.

The numerical result is the average cable loss over the specified span. Figure 7-5
shows the typical results of a cable loss measurement with a steadily declining loss
over the selected frequency range and several maximums and minimums.

By default, the R&S ZNH evaluates the cable loss over its entire frequency range (full
span of the R&S ZNH). When you reduce the span, make sure to define a span that is
appropriate for the measurement, especially for high center frequencies, and consider
the cable length and the wavelength of the selected center frequency. For a typical
cable loss trace, you should select a span that is large enough to evaluate at least one
peak and one minimum. Otherwise, the result might not be valid.

If the cable loss is constant over a large span (for example in case of low center fre-
quencies), you can select any span.

However, if the cable loss is greater than 20 dB, you are better off using the (Transmis-
sion) measurement, because the cable loss measurement might yield invalid results.

Cable Loss: Cable: <none>

Cable Loss -5.14 dB

Cable Loss: Cable: <none>

Gable Loss -4.73 dB

Start 200 MHz Start 200 MHz

Figure 7-5: 1-port cable loss measurement

7.1.3 Transmission Measurements

You can use transmission measurement (S21, S12) to test if a radio signal can travel
through the line without losses. This type of forward transmission measurement helps
to find faults by displaying the magnitude of the reflections in dB in a specified fre-
quency range.

For ease of evaluation, you can also display the combination of transmission measure-
ment with reflection measurement, see "Combined measurements" on page 110.
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Typically you perform transmission measurements on a filter to test if it works accord-
ing to the datasheet or test the isolation of two antennas (e.g. two receiving antennas
or a receiving and a transmitting antenna).

The transmission measurement can be performed in the following measurement for-
mats:

® Magnitude (return loss in dB)

® Chapter 7.1.7, "Phase Measurement", on page 120

For more information on the test setup and settings, see Chapter 4.5, "Measuring
Transmissions", on page 61.

1. Press [MEAS] key.

2. Select "Meas Mode > Transmission" softkey.
By default, the R&S ZNH starts the forward transmission measurement, S21 with
default measurement format over its entire frequency range.

3. Alternatively, select "RL +Trans" for combined measurement.
The R&S ZNH displays the "RL +Trans" measurements over its entire frequency
range.

4. To perform S12 measurement, select "Port 2" menu item from "Driving Port" soft-
key.
The R&S ZNH starts the S12 transmission measurement.

5. To change the measurement format, press [FORMAT] key.

6. Select the "dB Mag" or "Phase "softkey.
The selected measurement format is used for the display of transmission measure-
ment.

7. If"Phase " is chosen, select "Wrap" or "UnWrap" softkey.
By default, "Wrap" is the default phase measurement format.

The following shows the results of a forward transmission measurement on a lowpass
filter. The results show the characteristics of how the filter performs.
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110.7 MHz

Start 10 MHz Stop 200 MHz

Figure 7-6: Transmission measurement

Distance to Fault Measurements

The distance to fault (DTF) measurement determines the exact location of possible
faults in a transmission system. If you connect the end of the cable to the R&S ZNH,
the DTF measurement shows you the exact distance to the fault (in meter or feet),
regardless by what the fault is caused. In addition, the measurement shows the degree
of the fault in dB. From this information, you can determine the component that has the
fault and its seriousness.

In order to determine the distance to a cable fault, the R&S ZNH measures the reflec-
tions of the cable under test in the frequency domain. The R&S ZNH first determines
the magnitude of the reflections for a particular frequency by comparing the phase of
the reflected signal and a reference signal created by the signal source. It then per-
forms an inverse fast fourier transformation (IFFT) on the signal that has been
received. In combination with the characteristics of the cable model, the R&S ZNH is
able to determine the distance the reflections have been traveling.

Because of its sensitivity by first measuring in the frequency domain and subsequent
IFFT, the measurement is able to locate faults in a cable accurately. To keep this accu-
racy, the R&S ZNH also accounts for any attenuation that occurs over distance in a
cable.

If you are measuring the cable only, make sure to terminate the other end into a load.
The DTF measurement can be performed in the following measurement formats:

® Magnitude (return loss in dB)
e SWR
® |mpedance

User Manual 1334.5985.02 — 03 115



R&S®ZNH Cable and Antenna Test Mode

Performing Cable and Antenna Measurements

1. Press [MEAS] key.

2. Select "Meas Mode > DTF" softkey.
The R&S ZNH calculates the distance to cable faults with default measurement for-
mat.

3. To change the measurement format, press [FORMAT] key.

4. Select the required format ("dB Mag", "SWR " or "Impedance") softkey for mea-
surement.
The R&S ZNH calculates the distance to cable faults on the selected measurement
format.

Figure 7-7 shows an example of a DTF measurement in magnitude, SWR and impe-
dance measurement format. The peaks that the trace shows at the marker positions
are possible faults. Depending on the distance, you can also get an idea of the compo-
nent that is defective.

Marker 1, M1 for example, shows a defect in the cable. Marker 2, M2 shows a fault at
the end of the cable, probably a bad or loose connection.

Figure 7-7: Distance to fault measurement in different measurement format

Split screen

Using split screen, you can display the DTF measurement in both time and frequency
domain. The main DTF measurement is displayed in the upper screen window (fre-
quency domain) and the selection of reflection (Refl) or time domain reflectometry
(TDR) measurement is displayed in the lower screen window (time domain). The Y-axis
on both screen window depends on the selected measurement format (magnitude,
SWR or impedance) in DTF/TDR measurement.

The marker and limit line controls are independent for each screen window. The mark-
ers or limit lines shown in the measurement result view are measurement performed by
the selected screen window. See Figure 7-8.

1. Press [MEAS] key.

2. e "Meas Mode > DTF + Return Loss": Displays DTF measurement in the top
screen window and the reflection measurement in the bottom screen window
e "Meas Mode > DTF + TDR": Displays DTF measurement in the top screen win-
dow and the time domain reflectometry measurement in the bottom screen win-
dow

3. Select the required measurement.
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The R&S ZNH displays the selected measurement combination.

4. Tap on the desired trace window to select the screen window.
The selected screen window is highlighted with a blue frame around the screen
window. Alternatively, you can select the trace to identify the screen window.

5. Press [TRACE] key.

6. Select "Select Trace" softkey to toggle between the screen window.
The selected screen window is highlighted with a blue frame around the screen
window.

Figure 7-8: Split screen for DTF measurement

7.1.5 Time Domain Reflectometry (TDR)

In addition to the DTF measurement, time domain reflectometry (TDR) measurement is
also provided to determine faults (e.g. capacitive or inductive) in a transmission sys-
tem. Unlike the comprehensive TDA measurement, the TDR measurement is per-
formed with fixed parameters, i.e. lowpass mode with step response using normal gate
windowing for measurement.

The TDR measurement can be performed in the following measurement formats:

® Magnitude (return loss in dB)
e SWR
® |mpedance

1. Press [MEAS] key.

2. Select "Meas Mode > TDR" softkey.
The R&S ZNH perform the time domain reflectometry with default measurement
format.
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& DIF Cable: <none>
M1 0.165m -94 21 dB ! -84 62 dB

B N N N I ™Y Y™

Start Om Stop Im Center 1 GHz Span 1 GHz

3. To change the measurement format, press [FORMAT] key.

4. Select the required format ("dB Mag", "SWR " or "Impedance") softkey for mea-
surement.

Split screen

For more information, see "Split screen" on page 116.

7.1.6 Smith Chart

The smith chart is a circular diagram that primarily shows the impedance or reflection
characteristics of a DUT.

1. Press [MEAS] key.

2. Select "Meas Mode > Retrurn Loss" softkey.
The R&S ZNH starts the reflection measurement with default measurement format
over its entire frequency range.

3. Press [FORMAT] key.

4. Select "Smith" menu item.
The R&S ZNH shows the reflection of the DUT in smith chart.
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Using markers

In addition to the standard marker functionality, the following features several extended
marker output formats.

Table 7-1: Extended marker output format

Marker output format Descriptions

"Normal" Shows the marker value in current trace format.

"dB Magnitude + Phase" Shows the magnitude (in dB) and the phase at the current marker posi-
tion.

"Lin Magnitude + Phase (Rho)" | Shows the converted magnitude (in %) and the phase (in rho) at the cur-
rent marker position.

"Real + Imag (Rho)" Shows the real and imaginary components at the current marker posi-
tion.
"R+ jX" Shows the real and imaginary components of the impedance at the

marker position. The imaginary component is converted to inductance or
capacitance. Marker frequency and sign are taken into account.

"G +jB" Shows the real and imaginary components of the admittance at the
marker position. The imaginary component is converted to inductance or
capacitance. Marker frequency and sign are taken into account.

"SWR" Shows the standing wave ratio at current marker position.

"Delay" Shows the group delay at the current marker position.

» Press [MARKER] key.
The R&S ZNH activates a marker and opens the marker softkey menu. Like usual
traces, you can move the marker around with the rotary knob or enter a specific
marker position.

User Manual 1334.5985.02 — 03 119



R&S®ZNH Cable and Antenna Test Mode

Performing Cable and Antenna Measurements

By default, the marker position is specified by the marker frequency and complex
resistance in Q. The complex resistance in that case is calculated according to :
(real component) + j (imaginary component).

1. Select "Marker Mode" softkey.
The R&S ZNH displays the marker mode submenu.

2. Select the marker format that you require.
The R&S ZNH adjusts the marker information accordingly.
See "Using markers" on page 119.

7.1.7 Phase Measurement

The phase measurement shows the phase characteristics of the DUT in degrees. The
diagram is a Cartesian diagram with a linear vertical axis. The horizontal axis repre-
sents the measured frequency range.

In the default state, the R&S ZNH shows the phase only from -200° to +200°. In that
case, the R&S ZNH displays measurement results correctly only if the phase difference
between two adjacent test points is less than 180°.

You can unwrap the phase to expand the range of the phase.

1. Press [MEAS] key.

2. Select "Meas Mode > Return Loss" softkey.
The R&S ZNH starts the reflection measurement with default measurement format
over its entire frequency range.

3. Press the [FORMAT] key.

4. Select "Phase" softkey.
The R&S ZNH performs the phase measurement of the DUT.

5. Select the "Wrap" or "Unwrap" softkey.

6. For additional information display, select either "Electrical Length" or "Delay Time".

e "Electrical Length" - Enable or disable the check box to display the electrical
length of the DUT.
e "Delay Time" - Enable or disable the check box to display cable delay time.
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eturn Loss Cable: <none>
Electrical Length 1.513 m

sweptors | | | || it Prseoms

998 GHz

7.1.8 Calibrating Measurements

In its default state, the R&S ZNH uses factory calibration. Factory calibration is a full 2-
port calibration over the full frequency range (i.e. span) of the R&S ZNH. When the fac-
tory calibration is active, no calibration status is shown on the trace label. This factory
calibration can be overwritten by user calibration, see Chapter 8.1.3, "Performing Cali-
bration", on page 153. In many cases, the factory calibration already provides accurate
results.

To get the best and most accurate results, you have to calibrate the measurement. The
R&S ZNH provides several calibration methods. You will need one of the available cali-
bration standards such as R&S FSH-Z228 / Z29 (order number. 1300.7810.03 /
1300.7610.03), R&S ZV-Z121 (order no. 1164.0496.02/.03) or R&S ZN-Z103 (order
number: 3586.9392.00). For a full list of supported calibration kits, see Chapter 7.1.8.3,
"Calibration Kit", on page 124.

Alternatively, you can create customized calibration kits with the functionality of the
R&S InstrumentView software package and transfer those to the R&S ZNH.

To successfully calibrate the test setup, you have to connect the calibration standard at
the reference plane, usually the output of the RF measurement cable.

The calibration is performed over the R&S ZNH entire frequency range (full span). This
full span calibration eliminates the need for recalibration when you change a parameter
or select a different cable or DUT. If user calibration is performed, customize frequency
span can be performed for the calibration. If you change the frequency parameter after
a successful calibration, the calibration state changes into ("cal", "norm" or "cal int").

Calibration also remains valid after turning off the R&S ZNH or changing into another
operating mode as calibration data is saved in the internal memory of the R&S ZNH. If
you save the measurement in a dataset, calibration data is part of that dataset. When
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you restore the dataset and perform the same measurement again, you do not have to
recalibrate the R&S ZNH. See Chapter 5.4, "Presetting the R&S ZNH", on page 82.

7.1.8.1 Calibration States

The R&S ZNH features several calibration states that it displays on the cabin the status
line. The possible states depend on the calibration state (see below).

® <no calibration label>
The R&S ZNH does not display a calibration state when the calibration data uses
the factory calibration. The factory calibration is a "Full 2-port" calibration per-
formed in the factory during production. It is stored in the memory and can be
restored after a preset.

® (cal)
The calibration data uses the user calibration. To get in this state, a "Full 1-port " or
"Full 2-port" calibration such as "Refl OSM", "TOSM" or "UOSM" is performed.

® (calint)
The calibration data uses the interpolated user calibration after a "Full 1-port " or
"Full 2-port" is performed. Interpolation is used when you change one of the fre-
quency parameters (start, stop or center frequency). In that case, the distribution of
the measurement points is different to the distribution during calibration. This could
result in an increasing measurement uncertainty.

® (norm)
The R&S ZNH is using normalization. To get in this state, the normalization type of
calibration is performed, such as "Refl Norm Open", "Refl Norm Short", "Refl Norm
P1", "Refl Norm P2" or "Normalization Both". For more information, see Chap-
ter 8.1.2, "Calibration Methods", on page 152.

® (uncal)
No calibration is loaded. The R&S ZNH is in this state during the calibration proc-
ess.

7.1.8.2 Calibration Methods

The following user calibration methods are available in the antenna and cable test
mode.

® Full 2-Port ("TOSM" and "UOSM")
Both RF ports are calibrated for a complete set of measurements. The calibration
routine therefore requires the connection of the standards load, open and short to
both test ports, and a through connection of the RF ports. The influences of the test
setup and of the isolation between the RF ports are thereby determined and taken
into account in the subsequent measurement of the device under test.
While this method is the most time-consuming during calibration, it does provides
the greatest accuracy for all measurements at both test ports without recalibration
and is thus the most flexible. For more information on "TOSM" and "UOSM"),
Chapter 8.1.2, "Calibration Methods", on page 152.

e Full 1-Port ("Refl OSM")
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RF input port is calibrated for measurements on that port. The calibration routine
requires the calibration standards open, short and load to be connected one after
another.
For more information on "Refl OSM" , see Chapter 8.1.2, "Calibration Methods",
on page 152.

® One port normalize ("Refl Norm Open" and "Refl Norm Short")
RF input port is calibrated for measurement on that port. The calibration procedure
requires no calibration standards for "Refl Norm Open" calibration as the R&S ZNH
calibrates an open connection only. See Chapter 8.1.2, "Calibration Methods",
on page 152 for more information on "Refl Norm Open" and "Refl Norm Short".

® Normalize Trans ("Trans Norm P1", "Trans Norm P2" and "Trans Norm Both")
Both RF ports are calibrated for transmission measurements. The calibration rou-
tine requires only a Through connection. In the subsequent measurement, the iso-
lation between the test ports is not taken into account, a possible cross-talk
between the test ports in the test setup is not eliminated.
See Chapter 8.1.2, "Calibration Methods", on page 152 for more information on
"Trans Norm P1", "Trans Norm P2" and "Trans Norm Both".

User calibration

After a user calibration is performed, the R&S ZNH allows you the option to apply user
calibration ("cal" or "norm") or resume factory calibration data on the measurement.

1. Press the [CAL] key.

2. Select the "User Calibration" softkey.
Depending on the current calibration state, the R&S ZNH toggles between the user
calibration and factory calibration state.
Note: The calibration state is displayed as part of the trace label at the top right-
hand corner of the trace window.

Calibration unit, R&S ZN-Z103

Equipped with the calibration kit, R&S ZN-Z103, you can perform an automatic "Full 1-
Port" calibration across the entire frequency range. Unlike the manual calibration, this
calibration unit performs the calibration standard open, short and load to RF input of
the R&S ZNH without making any connection change during the calibration procedure.

Detection of the calibration kit is by means of the USB interface connection to the
R&S ZNH. See Figure 7-10.

When the calibration kit is detected, the R&S ZNH displayed the information in the Fig-
ure 7-9.

Return Loss Cable: <none> @ 4]

Figure 7-9: Calibration kit information on title bar

1. Press the [CAL] key.
The R&S ZNH displayed the message "Calibration unit detected".
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Calibration unit detected.

Please connect ZN-Z103 RF Port to "RF QUT / REFLECTION" Port!

2. Connect the calibration kit, R&S ZN-Z103 to "RF OUT/ REFLECTION" port of the
R&S ZNH.

3. Select "Continue" to start the calibration.
The R&S ZNH performs the full 1-port calibration for a "Short", "Open" or a "Load"
connection automatically.

When the calibration routine is completed, the R&S ZNH displays the message "Cali-
bration done!".

Figure 7-10: Calibration kit, R&S ZN-Z103

1 = RF input
2 = Calibration kit, R&S ZN-Z103
3 = USB interface of calibration kit, R&S ZN-Z2103

7.1.8.3 Calibration Kit

When calibration unit R&S ZN-Z103 is used for the calibration procedure, its calibration
model will supersede the calibration kit model selected.

The calibration kit model provides the "Open", "Short", and "Load" parameters that are
to be taken into consideration when performing a calibration with the corresponding
calibration kit. The R&S ZNH supports the following calibration models:

® R&S FSH-Z28
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® R&S FSH-Z29

® R&S ZN-Z229

® R&S ZN-Z270

® R&S ZCAN

® R&S ZV-Z121 Male / Female

® R&S ZV-Z132 Male / Female

® R&S ZV-Z135 Male / Female

® R&S ZV-Z170 Male / Female

Alternatively, you can create customized calibration kits with the functionality of R&S
InstrumentView software package and use them on the R&S ZNH. For more informa-

tion, see the documentation of the R&S InstrumentView software package. See also
Chapter 4.2.8, "Configuring Calibration Kit Model", on page 49.

7.1.8.4 Performing a Full 2-Port Calibration

@ Cancel calibration
You can abort the calibration any time by pressing the "Cancel" softkey.

@ Full 1-Port calibration
The full 1-Port calibration is similar to full 2-Port calibration, except that "THROUGH"
calibration is not performed.

® R&S ZN-Z103
Using calibration unit R&S ZN-Z103, auto calibration is performed for the open, short
and load calibration standards followed by a manual connection of through cable for
the through calibration standard.

The calibration routine in CAT performs mode is the same as VNA mode.

For details on performing a full 2-port calibration, see Chapter 8.1.3, "Performing Cali-
bration", on page 153.

7.2 Configuring Cable and Antenna Tests

For valid measurement results, you need to specify the characteristics of the cable
under test like cable model or the frequency usage range.

7.21 Selecting the Cable Mode

To determine the speed of propagation, and therefore the precise distance to any
faults, you have to specify the cable model that you want to test.
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The R&S ZNH already comes with an assortment of predefined cable models that you
can use without doing anything. If you want to test a cable that is not listed, you can
also define cable models manually, either directly on the R&S ZNH or with the "Cable
Model Editor" of the R&S InstrumentView software package that is delivered with the
R&S ZNH.

For more information of the "Cable Model Editor", see R&S InstrumentView user man-
ual.

7.21.1 Selecting a Predefined Cable Model

1. Press [MEAS] key.

2. Select "Meas Mode > DTF" or "Meas Mode > TDR" softkey for the respective mea-
surement type.
The R&S ZNH displays the DTF/TDR configuration submenu.

3. Select the "Cable Config" softkey.
The R&S ZNH opens a submenu to select the cable model.

4. Select the "Cable Model" menu item.
The R&S ZNH opens the file manager to select a cable model.

5. Select the cable model that you are testing.
The R&S ZNH loads the selected cable model. Note that the selected cable model
is also displayed in the title bar.

7.21.2 Clear Cable Model

1. Press [MEAS] key.
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2. Select "Meas Mode > DTF" or "Meas Mode > TDR" softkey for the respective mea-
surement type.
The R&S ZNH displays the DTF/TDR configuration submenu.

3. Select the "Cable Config" softkey.
The R&S ZNH opens a submenu to select the cable model.

4. Select the "Clear Model" softkey.
The R&S ZNH unloads the cable model from the measurement.

7.21.3 Creating a Cable Model

@ Temporary cable model
When you change any cable parameters or load another cable model, the temporary
cable model data is lost and you have to define it again if you have to perform further
measurements.

The R&S ZNH provides two ways to define customized cable models.

The first way is to define a cable model with the "Cable Model Editor" that is part of the
R&S InstrumentViewsoftware package. The R&S InstrumentView is delivered with the
R&S ZNH. With this software, you can define a cable model on a computer and then
transfer it to the instrument.

For more information, see Chapter 5.8, "Managing Datasets", on page 86.

If you do not have access to a computer, but still need a cable model that is not stored
on the R&S ZNH, you can also define the characteristics of a cable temporarily on the
R&S ZNH itself. It is not possible to save these cable characteristics in a dataset, they
are lost when you change them or load another cable model.

1. Press [MEAS] key.

2. Select "Meas Mode > DTF" or "Meas Mode > TDR" softkey for the respective mea-
surement type.
The R&S ZNH displays the DTF/TDR configuration submenu.

3. Select the "Cable Config" softkey.
The R&S ZNH opens a submenu to select the cable model.

4. Select the "User Settings" menu item.
The R&S ZNH opens a submenu to specify the user settings for the cable model.

5. Select the "Frequency" menu item.
The R&S ZNH opens an input field to specify the frequency.

6. Enter the frequency of the cable you are measuring.

7. Repeat from step 3 to configure the settings for the cable velocity and cable loss.
You can now perform measurements using the temporary cable definition.
See "Temporary cable model" on page 127.
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After you have defined the cable characteristics, you still have to activate the use of the
customized cable.

1. Select the "Cable Config" softkey.
The R&S ZNH opens a submenu to select the cable model.

2. Enable the checkbox to turn on the "User Model" menu item.
The R&S ZNH uses the customized cable model.

7.2.1.4 Working with a DTF List

"DTF/TDR List" and "List Threshold" are only available in the distance to fault (DTF)
measurement.

The DTF list shows the results of the distance to fault measurement in numerical form.

1. Press [MEAS] key.

2. Select "Meas Mode > DTF" or "Meas Mode > TDR" softkey for the respective mea-
surement type.
The R&S ZNH displays the DTF/TDR configuration submenu.

3. Select the "DTF/TDR List" softkey.
The R&S ZNH opens a table that lists the peaks it has found during the measure-
ment.

& DTF Cable: <none>

Threshold

Peak @ ance Return Loss ©

1 i -4278 dB

? -4211 dB
-M T3
-1411 dB
-41.83 dB
-4213 dB
-4210 dB

QLI tIGE -43.00 dB

Gable Config Split Screen
1 = Shows the peak results

2 = Shows the distance from the measurement plane to the peak.
3 = Shows the magnitude of the peak.
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To limit the information in the list, you can define a new threshold level for the DTF list,
so that only the peaks above a certain level are included in the list.

1. Press [MEAS] key.

2. Select "Meas Mode > DTF" or "Meas Mode > TDR" softkey for the respective mea-
surement type.
The R&S ZNH displays the DTF/TDR configuration submenu.

3. Select the "List Threshold" softkey.
The R&S ZNH opens a submenu to specify the threshold in dB.

4. Enter the threshold you require.
The R&S ZNH now only shows the peaks that are above the level you have
entered.

7.2.2 Configuring the Horizontal Axis

The [FREQ/DIST] key contains all necessary functions to define the frequency and dis-
tance parameters when performing cable measurements. The contents of the menu
depend on the currently selected measurement.

@ Dedicated DTF frequency
The "Dedicated DTF Frequency" menu item defines whether the frequency "(DTF Start
Freq", "DTF Stop Freq", "DTF Center Freq", "DTF Span") settings in DTF measure-
ment are coupled to frequency ("Start", "Stop", "Center", "Span") settings in other mea-
surements in CAT mode. When set "Off", the frequency (start, stop, span) settings are
coupled across all measurements in CAT mode.

See "Setting a dedicated DTF frequency" on page 131.

7.2.2.1 Setting the Frequency Range for DTF Measurements

In the default settings, the R&S ZNH automatically selects a center frequency of 1 GHz
and a distance of 50 m. The R&S ZNH optimizes the settings for the best resolution, if
you change the stop distance.

If you have to keep the current frequency settings, it is best to define a manual span.

Setting the frequency span

When setting the frequency range, it is best to set the span first follow by the center
frequency.

There are three different span modes in the DTF measurement:

® Manual
Setting for span is defined manually. However, the maximum span that can be set
depends on the maximum cable distance defined.

® Auto
The best span is automatically calculated for the best length resolution.
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Coupled

The frequency parameters are coupled with the Return Loss measurement, with
the maximum cable distance adjusted for the best resolution. This mode is useful
when you switch between the Return Loss and DTF measurements.

Press the [FREQ/DIST] key.

Select the "DTF Span" softkey.

The R&S ZNH opens a submenu to specify the frequency span.

By default, the R&S ZNH automatically calculates the best span ("Auto Span") for
the best length resolution. If the required span is too large for the current center
frequency, the R&S ZNH sets the center frequency to the smallest possible fre-
quency.

Select the "Manual Span" menu item.
The R&S ZNH opens an input field to specify the frequency span.

Enter the span you require.

The R&S ZNH sets the new span. Note that the maximum span you can set
depends on the maximum cable distance you have defined and is never greater
than the span calculated by the "Auto Span" function. The minimum span that you
can set is 10 MHz.

Setting the displayed frequency range

After you have selected the span, you can set a particular frequency range which
results the R&S ZNH displays.

In the default settings, the R&S ZNH adjusts the "DTF start" and "DTF stop" frequency
according to the span and the center frequency. The distance from center frequency to
the start and stop frequency is the same. Alternatively, you can directly set a "DTF
start" and "DTF stop" frequency.

1.
2.

Press the [FREQ/DIST] key.

Select the "DTF Center Freq" softkey.
The R&S ZNH opens an input field to specify the center frequency.

Enter the center frequency you require.
The R&S ZNH adjusts the frequency range according to span and center fre-
quency.

Select the "DTF Start Freq" or the "DTF Stop Freq" softkey.
The R&S ZNH opens an input field to specify the start frequency or stop frequency.

Enter the start frequency or stop frequency you require.

The R&S ZNH adjusts the frequency range according to your settings.

Note that the distance from start to stop frequency has to be equal to the span. The
R&S ZNH adjusts the values if you enter a frequency range that is not the same as
the span.
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Setting a dedicated DTF frequency

You can set a dedicated DTF frequency to be used in the DTF measurement. With this
setting, the DTF frequency remains unchange when there is a frequency change in
other measurements in the CAT mode.

1. Press the [SETUP] key.
2. Select the "User Preference" softkey.

3. Select the "Dedicated DTF Frequency" item.
A drop- down menu opens to select the dedicated DTF frequency setting.

4. Select "On" to set a dedicated DTF frequency.
See "Dedicated DTF frequency" on page 129.

7.2.2.2 Setting the Start and Stop Distance for DTF Measurements

The start and stop distance define the scaling of the horizontal axis.

In the default setting, the horizontal axis start at 0 m and covers the maximum or stop
distance you have set. By adjusting the start and stop distance, you can zoom in to a
particular section of the cable for further analysis.

1. Press the [FREQ/DIST] key.

2. Select the "Start Dist" or "Stop Dist" softkey.
The R&S ZNH opens an input field to specify the start distance or stop distance.

3. Enter the distance you want the display to start from and to end at.
In auto span mode, the R&S ZNH adjusts the frequency settings in order to get the
best display resolution.
If you have set the span manually, the R&S ZNH zooms in to the section of the
cable you have defined. The results maintain their accuracy in that case.

7.2.2.3 Setting the Frequency Range for CAT Measurements (except DTF)

For measurement on reflection, transmission or cable loss, the displayed frequency
range is defined by the span, the center frequency or start and stop frequencies.

Defining the span

The span you should select depends on the frequency band you are analyzing and the
frequency range you need information about.

1. Press the [FREQ/DIST] key.

2. Select the "Span" softkey.
The R&S ZNH opens an input field to specify the frequency span.

3. Enter the span you require.
The R&S ZNH sets the span you have entered.
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Setting the displayed frequency range

In the default settings, the R&S ZNH adjusts the start and stop frequency according to
the span and the center frequency, with the center frequency being in the middle of the
horizontal axis. Alternatively, you can directly set the start and stop frequency.

1. Press the [FREQ/DIST] key.

2. Select the "Center" softkey.
The R&S ZNH opens an input field to specify the center frequency.

3. Enter the center frequency you require.
Alternatively, set the frequency range independent of span and center frequency.

4. Select the "Start" or "Stop" softkey.
The R&S ZNH opens an input field to specify the frequency.

5. Enter the frequency you require.

7.2.2.4 Selecting a Signal Standard for CAT Measurements (except DTF)

When you perform the reflection, cable loss, smith chart or phase measurement, the
R&S ZNH provides several configurations for measurements on a particular signal
standard. When you select one of these standards, the R&S ZNH loads the corre-
sponding parameters like center frequency or span.

1. Press the [FREQ/DIST] key.

2. Select the "Signal Standard" softkey.
The R&S ZNH opens a submenu to select the signal standard.

3. Select either the "Select Uplink" or "Select Downlink" menu items.
The R&S ZNH opens the file manager to select the signal standard.

4. Select the standard you require.
The R&S ZNH load the settings of the standard you selected.

User Manual 1334.5985.02 — 03 132



R&S®ZNH Cable and Antenna Test Mode

Configuring Cable and Antenna Tests

7.2.3 Configuring the Vertical Axis

The [SCALE/AMPT] key contains menu on settings related to the level display.

7.2.3.1 Setting the Reference Value
The reference value defines the amplitude of the reference line. The R&S ZNH indi-
cates the position of the reference value with a triangle A at the vertical axis.

When you change the reference value, the R&S ZNH adjusts the labels of the vertical
axis. Changing the reference value results a change in the vertical position of the trace.
It does not change the position of the reference line.

1. Press the [SCALE/AMPT] key.

2. Select the "Ref" softkey.
The R&S ZNH opens an input field to specify the reference level.

3. Enter the reference level you require or move the reference level with rotary knob.
The R&S ZNH sets up the display accordingly.

7.2.3.2 Defining the Display Range
The display range defines the scale of the vertical axis and therefore the amplitude
between the two horizontal grid lines. The unit depends on the measurement format.

When you change the display range, you can increase or decrease the amplitude the
R&S ZNH displays and, e.g. include signal parts that are outside the displayed screen
area. The position of the reference value and the trace does not change.
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1. Press the [SCALE/AMPT] key.

2. Select the "Range" softkey.
The R&S ZNH opens an input field to specify the range setting.

3. Enter the range you require.
The R&S ZNH adjust the vertical axis accordingly.

7.2.3.3 Adjusting the Vertical Axis Automatically

The R&S ZNH provides an automatic scaling algorithm to optimize the results display.
The R&S ZNH does this by determining the minimum and maximum trace values and
adjust the vertical axis according to these values.

1. Press the [SCALE/AMPT] key.

2. Select the "Auto Scale" softkey.
The R&S ZNH performs the automatic adjustment of the vertical axis.

7.2.3.4 Setting the Reference Position

The reference position defines the position of the reference line in the diagram. The

reference position is a linear value between "0" and "10". Each value represents one
horizontal grid line of the diagram. The "0" value corresponds to the top grid line and
the "10" corresponds to the bottom grid line.

When you change the reference position, the R&S ZNH also shifts the position of the
trace by the magnitude of the reference position change. It has no effect on the refer-
ence value itself.

1. Press the [SCALE/AMPT] key.

2. Select the "Ref Position" menu item.
The R&S ZNH opens an input field to specify the reference position.

3. Enter the reference position you require.
The R&S ZNH moves the trace accordingly.

7.2.3.5 Setting the Attenuation
The R&S ZNH provides functions to attenuate the signal at the RF input.

1. Press the [SCALE/AMPT] key.

2. Select the "Receiver Att" softkey.
The R&S ZNH opens an input filed to specify the attenuation level.

3. Enter the attenuation of the signal at the RF input.
You can set an RF attenuation in the range from 0 dB to 30 dB in 5 dB steps.
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7.2.4 Configuring the Tracking Generator

@ Tracking generator output level

Using an output level of 0 dBm (or a receiver attenuation of 0 dB) for S12 or S21 mea-
surements can cause an overload at the RF input. It is therefore recommended to use
an output level of -10 dBm (default) or lower for these measurements. This especially

applies to measurements on amplifiers.

1. Press the [SCALE/AMPT] key.

2. Select the "Port Config" softkey.
The R&S ZNH opens a submenu to configure port settings.

3. Select the "Port Power" menu item.
The R&S ZNH opens an input field to specify the output level.

4. Enter the desired output level of the signal in dBm.

7.2.5 Setting the Measurement Bandwidth

The measurement bandwidth determines the noise figure of the receiver. Small band-
widths result in higher measurement dynamics for S21 measurements. However, small
bandwidths cause longer measurement times because of the settling time of the filter.

Possible bandwidths are between 10 Hz and 100 kHz in a 1-3 sequences.

1. Press [SWEEP] key.

2. Select the "Meas BW" softkey.
The R&S ZNH opens an input field to specify the measurement bandwidth.

3. Enter the measurement bandwidth you require.
As an indicator that the "Meas BW" is no longer coupled to the span, the R&S ZNH
displays a blue dot in front of the "Meas BW" item in the parameter view.

7.2.6 Setting the Measurement Sweep

The [SWEEP] key provides menu to control the response on how the measurement
results are presented.

7.2.6.1 Selecting the Sweep Mode

The sweep mode is the way the R&S ZNH performs the measurement.

In its default state, the R&S ZNH measures continuously. In this mode, the R&S ZNH
automatically repeats the sweep in the defined range of the horizontal axis and
updates the trace accordingly after it has finished with one sweep.
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Single sweep mode performs the sweep in the defined span once, then the R&S ZNH
goes into an idle state. If the trace averaging is set, the R&S ZNH performs the sweep
a certain number of times (depending on the number of averages you have set) over
the defined span and then stops measuring.

1. Press the [SWEEP] key.

2. Select the "Single Sweep" or "Continuous Sweep" softkey.
The R&S ZNH performs the sweep respectively.

For more information on trace setting, see Chapter 7.3.1, "Working with Traces",
on page 137.

7.2.6.2 Changing the Number of Measurement Points

The number of (measurement) points defines the number of measurements performed
during a sweep. Thus, it indirectly sets the frequencies of those measurements. The
distance from one measurement point to the next depends on the currently set fre-
quency range (span divided by number of points). However, the measurement points
are spread evenly over the selected frequency range.

The number of points also defines the resolution and, therefore, the accuracy of the
measurement and affects the measurement time. In the default state, the R&S ZNH
evaluates 201 measurement points. This number allows for fast measurement times
and sufficient accuracy. For measurements with a higher or lower frequency resolution,
you can change the number of measurement points. Note that measurement times
increase if you set a higher number of measurement points.

1. Press the [SWEEP] key.

2. Select the "Points" softkey.
The R&S ZNH opens an input field to specify the number of measurement points.
Up to 16001 measurement points is possible for measurement.

3. Enter the number of measurement points you require.
The R&S ZNH sets the number of measurement points used for the measurement.

7.2.6.3 Measurements Hold

The R&S ZNH provides a hold function that stops the display update and leaves room
for further analysis of the measurement results.

1. Press the [SWEEP] key.

2. Select the "Hold" softkey.
The R&S ZNH interrupt the display update.
To resume the display update, select the "Hold" softkey again.
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7.3 Analyzing Measurement Results

7.3.1 Working with Traces
The R&S ZNH provides several trace modes. The trace mode defines the way the
R&S ZNH writes the trace.

For more information on the sweep mode, see Chapter 7.2.6.1, "Selecting the Sweep
Mode", on page 135.

7.3.1.1 Setting the Trace Mode

There are two ways how the R&S ZNH write the trace:

® "Average Off"
This is the default trace mode. In this mode, the trace is overwritten after each
sweep.

® "Average On"
In this mode, the trace is the result of the moving average over several sweeps.
You can define the number of sweeps to be (moving) averaged.

1. Press the [TRACE] key.

2. Select the "Trace Mode" softkey.
The R&S ZNH opens a submenu to select the trace mode.

3. Select "Average Off" or "Average On" menu item.

7.3.1.2 Suppressing Interfering Signals

When performing measurements in the field, you may encounter interfering signals
from surrounding signal sources like other antennas. These signals could distort the
actual measurement and therefore lead to false assumptions about faults in the system
you are measuring.

The R&S ZNH provides a method to suppress signals resulting from interfering sour-
ces without affecting the accuracy of the actual measurement.
1. Press the [TRACE] key.

2. Select the "Smoothing" softkey.
The R&S ZNH opens a submenu to select the trace mode.

3. Select the "Smoothing On" menu item.
When the suppression of interference is activated, the menu item for aperture set-
ting is available.

4. By default the "Aperture Auto” is used. To set it manually, select "Aperture Manual"
menu item.
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The R&S ZNH turns automatic aperture calculation off and opens an input field to
specify the aperture setting.

5. Set the aperture size according to your measurement.
When suppression of interference is activated, the R&S ZNH looks for signals that

interfere with the measurement and suppresses them in the result display. Faults in the
system you are measuring, however, still displayed correctly.

7.3.1.3 Working with Memory Traces

The R&S ZNH can transfer a trace to the trace memory and also display the current
trace and the trace in the trace memory for comparison. The saved trace is always dis-
played in a lighter yellow to distinguish it from the current trace. See Figure 7-11.

1. Press the [TRACE] key.

2. Select the "Trace »Memory" softkey.
The R&S ZNH transfers the trace to the trace memory.

3. Select the "Show Memory" softkey.
The R&S ZNH displays the saved trace in lighter color.
You can remove the memory trace by pressing the "Show Memory" softkey again.

The memory traces are bit-mapped into the picture memory. Therefore, when the
memory trace is recalled, it will not be adapted to any modifications of the reference
level or span that may have been made in the meantime.

When you load a dataset, the R&S ZNH stores the corresponding trace in the trace
memory. You can view that trace with the "Show Memory" softkey.

7.3.1.4 Using Trace Mathematics

Trace mathematics subtract the memory trace from the live trace and vice versa and
then display the results. After you transfer a trace to the trace memory, you can per-
form the trace mathematics function.

1. Press the [TRACE] key.

2. Select the "Trace Math" softkey.
The R&S ZNH opens a submenu to select the trace math operation.

3. Select the "Trace - Memory" or "Memory / Trace" menu item.
The R&S ZNH calculates and shows the resulting trace.

4. To turn off trace mathematics, select the "Off" menu item.
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Figure 7-11: Trace memory

7.3.2 Using Markers

The Measurement Result View shows the horizontal position of all markers and the
corresponding vertical value.

You can select any marker in the Measurement Result View for further marker function
using the marker softkey menu.

7.3.2.1 Using Markers and Deltamarkers

The R&S ZNH has six markers, five of which can be used as either markers or delta
markers.

The markers cannot leave the trace and indicate the horizontal and vertical coordinates
of the point they are positioned on. The horizontal position of a marker is shown by a
vertical line which extends from the top to the bottom of the measurement diagram.
The marker list above the diagram area shows the exact coordinates of all markers in
use.

The position of a delta marker is indicated by a dashed line to distinguish it from a nor-
mal marker. The delta marker level is always a relative to the main marker level and so
the delta marker level unit is always dB. The delta marker frequency is always relative
to the main marker — in other words, the delta marker frequency is the frequency differ-
ence between the frequency at the point marked by the main marker and the frequency
at the point marked by the delta marker.

To measure complex signals, you can activate up to six markers. Marker 1 is always a
normal marker and the reference of all delta markers. Markers 2 to 6 are either mark-
ers or delta markers depending on your setup.
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Figure 7-12: Screen layout with active markers

1 = Measurement Result View

2 = Delta marker (dotted line)

3 = Marker (solid line)

4 = Active marker label (see highlighted line on the marker list as well as the marker label )
5 = Marker label: M(x)

6 = Delta marker label: D(x)

7 = Marker input field

8 = Parameter View

9 = Marker menu

Positioning Markers

@ Special touchscreen gesture

Double tap on the touchscreen to position new marker on the trace window. The first
marker that is positioned on the trace window is always the main marker, the following
markers added on the trace window are the delta markers.

Tab and drag on the marker icon to change the marker position.

See Chapter 5.1.4, "Add Marker", on page 73 and Chapter 5.1.5, "Move Marker",
on page 73.

1. Press the [MARKER] key.
If no marker has been activated, the R&S ZNH automatically activates the main
marker and positions it on the maximum level that has been measured. In addition,
the marker frequency input field opens.
You can perform the following actions:

e Tab and drag on the marker icon to change the marker position.
e Position the marker with the rotary knob
When positioning the marker with the rotary knob, the step size is one pixel.
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e Enter a marker position with the number keys and confirm the entry with one of
the unit keys.

2. Confirm the marker position by pressing the rotary knob.
The marker input field closes.

Positioning a Delta Marker

When a normal marker is already in use, you can add delta markers.

@ Special touchscreen gesture
Double tap on the touchscreen to position the delta marker on the trace window.
See Chapter 5.1.4, "Add Marker", on page 73.

1. Press the [MARKER] key.

2. Select the "New Marker" softkey.
The R&S ZNH activates a delta marker and positions it on the next maximum level
that has been measured. In addition, the delta marker input field opens.
The R&S ZNH adds the delta marker to the marker list and shows the marker posi-
tion relative to the normal marker (M1).
You can perform the following actions:

e Enter a delta marker position with the number keys and confirm the entry with
one of the unit keys.
e Change the delta marker position with the rotary knob.

3. Confirm the delta marker position by pressing the rotary knob.
The delta marker input field closes.

4. To add more markers, press the "New Marker" softkey several times until you have
the number of markers you want in the display.

Selecting the Marker Type

When you add new markers, they are delta markers by default. Their coordinates are
relative to the first marker (M1). You can turn delta markers into normal markers if you
need absolute information about the marker position.

1. Press the [MARKER] key.

2. Select the delta marker you want to convert in the Measurement Result View.
Alternatively, select the "Select Marker" softkey to select the delta marker you want
to convert.

3. Select the "Marker Type" softkey.
The delta marker turns into a normal marker. Its label changes accordingly (e.g. D2
to M2) and its coordinates are now absolute values.
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Automatic Positioning of Markers

The R&S ZNH offers functions that make setting the markers easier or allow to make
instrument settings on the basis of the current marker position:

1. Press the [MARKER] key.

2. Select the affected marker in the Measurement Result View
Alternatively, select the "Select Marker" softkey to select the affected marker.

3. Select the "Set Marker" softkey.
The R&S ZNH opens a submenu to select the marker automatic positioning set-
tings.

4. Select the marker automatic position that you require.
The R&S ZNH positions the marker accordingly.

The R&S ZNH provides the following selections for automatic positioning of markers:

® "Set To Peak"
The peak function places the active marker or the delta marker on the highest level
value of the trace.

® "Set To Next Peak"
The next peak function places the active marker or delta marker on the next high-
est level value of the trace, relative to its current position.

® "Set To Minimum"
The minimum function places the active marker or delta marker on the lowest value
of the trace.

e "All Marker To Peak"
This function place all the active markers to the peak values of the trace.

® "Search Range"
See "Using Marker Search Limits" on page 143.

Removing Markers

Remove markers any time you want from the trace window.

Removing selected markers

@ Deactivating markers
If you delete main marker ("M1"), all delta markers that are relative to that marker are
also deleted.

1. Select the marker you want to delete in the Measurement Result View.
Alternatively, select the "Select Marker" softkey to select the marker you want to
delete.

2. Select the "Delete Marker" softkey.
The R&S ZNH opens a submenu to select the marker deletion.

3. Select the "Delete Selected" menu item.
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The R&S ZNH deletes the marker.
Removing delta markers only

1. Press the [MARKER] key.

2. Select the "Delete Marker" softkey.
The R&S ZNH opens a submenu to select the marker deletion.

3. Select the "Delete All Delta" menu item.
The R&S ZNH deletes all delta markers.

Removing all markers at the same time.

@ Special touchscreen gesture
Draw an "X" on the trace window to delete all markers and delta markers on the trace
window.

See Chapter 5.1.6, "Delete All Markers", on page 74.

1. Press the [MARKER] key.

2. Select the "Delete Marker" softkey.
The R&S ZNH opens a submenu to select the marker deletion.

3. Select the "Delete All" menu item.
The R&S ZNH deletes all markers and delta markers.
Using Marker Search Limits

The R&S ZNH allows you to use only a limited section of the trace for the marker auto-
matic positioning functions. See "Automatic Positioning of Markers" on page 142. The
R&S ZNH provides setting to define two search range limits.

1. Press the [MARKER] key.

2. Select the "Set Marker" softkey.
The R&S ZNH opens a submenu to select the marker positioning.

3. Select the "Search Range" menu item.
The R&S ZNH opens the marker search limits softkey menu.

4. Select "Search Range 1" or "Search Range 2" softkey to define the two search
range limit respectively.
The R&S ZNH opens a submenu to define the lower and upper limit of the search
range.

5. Select the "Lower Limit" menu item.
The R&S ZNH opens an input field to define the lower limit.

6. Enter the limit you require.

7. Confirm the entry with one of the unit keys.
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If the span is wide enough, the R&S ZNH displays a blue and green line to indicate
the limit line for "Search Range 1" and "Search Range 2" respectively. By default,
the search limit range is over the whole span.

Cable Loss -0.58 dB
M1 2.25 GHz -0.24dB

N N N Y YO

Start 1 GHz Stop 3 GHz

8. Define the "Upper Limit" menu item the same way.
9. Alternatively, select the "Select Marker" softkey.

10. Select the "Selected Marker" softkey.
The R&S ZNH opens the submenu to select the search range menu items.

11. Select "Search Range 1" or "Search Range 2" menu item.

The R&S ZNH activates the selected search range limit of the selected marker.

Deactivating marker search limits

1. Press the "Selected Marker" softkey.
The R&S ZNH opens the submenu to select the search range menu items.

2. Select the "Search Range Off" menu item.
The R&S ZNH turns off the marker search limit function for the selected marker.

3. To turn off the marker search limits function for all markers, select "All Markers"
softkey and repeat the above steps

View List

You can hide or view the display of the Measurement Result View.
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@ Special touchscreen gesture
Swipe up or down vertically on the Measurement Result View to hide or unhide the
marker list.

See Chapter 5.1.7, "Hide or Unhide Measurement Result View Display", on page 74.

1. Press the [MARKER] key.

2. Select the "View List" softkey.
The R&S ZNH hide or un-hide the Measurement Result View, depending on its
original state.

7.3.3 Using Display Line

Like markers, display line helps you to determine the level of the signal.

A display line is a blue straight line that runs horizontally and corresponds to a certain
level value. You can move the display line to each pixel in the display. This means that
the accuracy and exact vertical position of the display line depends on the resolution of
the vertical axis.

With a display range of 100 dB, for example, each pixel corresponds to 0.3 dB. In that
case, the accuracy of the display line is 0.3 dB. If you enter a value with a higher reso-
lution, the R&S ZNH rounds that value. See Figure 4-1.

You can also move the display line with the rotary knob. The step size for movement
with the rotary knob is one pixel.

1. Press the [LINES] key.

2. Select the "Display Line" softkey.
The R&S ZNH displays the display line as a blue horizontal line. It shows the verti-
cal position of the line in a table above the diagram area.
When you activate the display line, the R&S ZNH also opens an input field to
define the vertical position of the line.

3. Enter the level value you need.
The R&S ZNH positions the display line accordingly.
Alternatively, you can also move the display line with the rotary knob.

7.3.4 Using Limit Lines

Limit lines help you to identify if a signal complies with certain level characteristics.

A limit line is made up out of two or more points that are connected to a line. Each of

the points that define the shape of the limit line consists of two coordinates. One coor-
dinate defines the horizontal position (e.g. frequency), the other one the vertical posi-

tion. With the R&S ZNH, you can build limit lines that consist of up to 1000 points.

Values that define the horizontal characteristics of the limit line can be either absolute
values (e.g. frequency in MHz) or relative values whose reference is the center of the
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measurement trace (e.g. the center frequency). Relative values are of advantage if
you, for example, measure modulated output signals and you change the center fre-
quency but need the limit line to remain the same. Absolute limit lines have the file
extension ".abslim" while relative limit lines have the file extension ".rellim"

Values that define the vertical characteristics are always level values in dB. If the scal-
ing of the vertical axis is currently a linear one (units V or W), the R&S ZNH automati-
cally switches to a logarithmic scaling after you turn on the limit line.

After turning on a limit line, the R&S ZNH checks if the signal violates the shape of the
limit line. If one or more signal levels exceed the limit value, the R&S ZNH features
several indicators that the limit check has failed.

® A general message in the diagram header that indicates if the signal violates the
limit line, including the trace that violates the limit:

® An audio signal that sounds every time a limit is violated

Figure 7-13: Upper and lower limit lines

You can create and edit limit lines with the R&S InstrumentView software and then
transfer them into the internal memory of the R&S ZNH. The number of limit lines you
can store in the memory depends on other datasets available on the R&S ZNH or if
you are using an external storage device (e.g. memory stick).

For more information on limit lines, see Chapter 5.8, "Managing Datasets", on page 86.

7.3.4.1 Selecting a Limit Line

Before selecting a limit line, you need to decide if you want to use it as an upper or
lower limit line. In case of upper limit lines, the R&S ZNH checks if the signal is above
the limit line. In case of lower limit lines, the R&S ZNH checks if the signal is below the
limit line.
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You also have to make sure that the limit line is compatible to the scale of the horizon-
tal axis.

1. Press the [LINES] key.

2. Depending on the application, press the "Upper Limit" or "Lower Limit" softkey.

3. Select the "Load From File" menu item.
The R&S ZNH opens the file manager to select the limit line.

4. Select one of the available limit lines.

5. Press the "Load" softkey.
The R&S ZNH activates the limit line. In the diagram, the limit line is displayed as a
red line. See Figure 7-13.
If you have already selected a limit line, you can turn the limit line on and off with
the "Show Limit Lines" softkey.

Alternatively, you can define a threshold that works like a limit line. A threshold is a
simple horizontal limit line.

1. Press the "Upper Limit" or "Lower Limit" softkey.

2. Select the "Set Threshold" menu item.
The R&S ZNH opens an input field to define the threshold.

3. Enter the threshold you require.
The R&S ZNH displays the line and performs a limit check for that threshold.

@ Threshold line and display line

Like the display line, a threshold line is a straight horizontal line. The difference is that
the R&S ZNH performs a limit check for threshold lines, but not for display lines.

A failed limit check may be an issue if you want to create a measurement report,
because measurements with failed limits are not included in this report.

Using a display line, you can use a line and are able to create a measurement report at
the same time, regardless if any limits have been violated or not.

The process of turning off a limit line completely is similar to that of selecting a line.

1. Press the "Show Limit Lines"
The R&S ZNH hides the limit line.

2. To remove the limit lines, select the "Upper Limit" or "Lower Limit" softkey.

3. Select the "Remove" softkey.
The R&S ZNH removes the limit line.
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7.3.4.2 Performing Limit Checks

@ Limit violation
Note that a limit check fails only if the signal exceeds the limit line. If the signal level is
the same as the limit value, the limit check passes.

If limit lines are active, the R&S ZNH automatically checks the trace for limit violations
after each frequency sweep. As long as the signal does not violate the limit line, the
R&S ZNH shows a "Pass" message in the measurement diagram. When one single
value (i.e. one pixel) is outside of the limits, the R&S ZNH displays a "Fail" message in
the diagram area and, in addition, sounds a beep.

A limit check relates only to the frequency range defined by the limit line, not the span.

Audio signal

You can turn the acoustic signal that sounds in case of a limit violation on and off.

» Select the "Audio Beep" menu item.
Once selected, the audio beep is active, the R&S ZNH beeps each time a limit is
violated.
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The network analyzer mode provides the functionality to characterize networks with
one or two test ports.

All R&S ZNH models have a tracking generator and VSWR bridge that are necessary
to use the network analyzer. The network analyzer provides measurements to deter-
mine the reflection or transmission characteristics in both directions of the device under
test (DUT). In addition to the magnitude of the transmitted and reflected power, vector
measurements also determine the phase characteristics of the DUT.

Although the accuracy of measurements is high in the default factory calibration, the
R&S ZNH also provides all necessary calibration methods to correct the magnitude for
these kinds of measurements and make results even more accurate.

1. Press the [MODE] key.

2. Select the "Vector Network Analyzer" softkey.
The R&S ZNH starts the vector network analyzer (VNA) mode and turns on the
tracking generator.

Figure 8-1: Screen layout of the network analyzer

1 = Title bar

2 = Measurement result view

3 = Parameter view

4a, 4b, 4c, 4d = Up to four different measurement trace windows are displayed, see Measurement trace win-
dow

5 = Up to six different markers can be used in a measurement trace window. A total of six mark-
ers are displayed in all trace window combinations.

6a, 6b = Upper and lower test limits

7 = Display line
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8 = Trace label
= Configuration overview
10 = Network analyzer softkey menu

Defining the output level of the test port power (tracking generator)

@ Test port power output level
Using an output level of 0 dBm (or a receiver attenuation of 0 dB) for S12 or S21 mea-
surements can cause an overload at the RF input. It is therefore recommended to use
an output level of -10 dBm (default) or lower for these measurements. This especially
applies to measurements on amplifiers.

The tracking generator generates a signal at the current R&S ZNH frequency. The
nominal output level of the signal is adjustable from -25 dBm to 0 dBm in steps of 1 dB.

1. Press the [SCALE/AMPT] key.

2. Select the "Port Config" softkey.
The R&S ZNH opens a submenu to select the test port configuration settings.

3. Select the "Port Power" menu item.
The R&S ZNH opens an input field to set the output level.
The output power of the tracking generator is in the range from -25 dBm and 0
dBm.
By default, the output power is configured at -10 dBm. To set a level higher than -5
dBm, the "Range" parameter needs to change from "Leveled" to "Max Range".

4. Alternatively, set the "Rcv Attn Port 1" or "Rcv Attn Port 2" receiver attenuation to
reduce the signal level.
Select the "Rcv Attn Port 1" or "Rcv Attn Port 2" from the "Port Config" submenu.
The R&S ZNH opens an input field to set the attenuator level.

5. Enter the required value.

6. Confirm the value with a unit key.

8.1 Calibrating Measurements

In its default state, the R&S ZNH uses factory calibration. Factory calibration is a full 2-
port calibration over the complete frequency range of the R&S ZNH model. By default,
the factory calibration is active, but this can be overwritten by user calibration (see
Chapter 8.1.3, "Performing Calibration", on page 153). In many cases, the factory cali-
bration already provides accurate results.

To get the best and most accurate results, you have to calibrate the measurement
manually, because factory calibration does not take the actual test setup into account
(e.g. cables). The R&S ZNH provides several calibration methods. You will need one of
the available calibration standards R&S FSH-Z28, -Z29 (order no. 1300.7804.03 and
1300.7504.03) or R&S ZV-Z121 (order no. 1164.0496.02/.03).
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Alternatively, you can create customized calibration kits with the functionality of the
R&S InstrumentView software package and transfer those to the R&S ZNH.

To successfully calibrate the test setup, you have to connect the calibration standard at
the reference plane, usually the output of the RF measurement cable.

Before you calibrate the R&S ZNH for the current measurement, you should set the
frequency parameters, reference level, measurement bandwidth and attenuation lev-
els. If you change one of these parameters after a successful calibration, it may
become invalid.

During calibration, the R&S ZNH removes systematic errors from the measurement.
This process is based on correction data it gets while performing the calibration.

The correction data for transmission measurements is based on the results of compar-
ing the transmission characteristics of the test setup to the frequency response of the
tracking generator. The correction data for reflection measurements is based on the
results of a reflection measurement at a short and an open on the bridge.

Calibration remains valid after turning off the R&S ZNH or changing into another oper-
ating mode as calibration data is saved in the internal memory of the R&S ZNH. If you
save the measurement in a dataset, calibration data is part of that dataset. When you
restore the dataset and perform the same measurement again, you do not have to
recalibrate the R&S ZNH.

Port1 Port?

HEHBEBEB

Refl Norm Refl Norm Refl OSM

Trans Norm P1
Open Short

—_—
<

Trans Norm P2 Trans Norm
Both

® Calibration Kit 7N-7135-FEMALE

Figure 8-2: Calibration configuration dialog

1 = Test port combination, see "RF port 1 / RF port 2" on page 24
2 = Calibration type, see Chapter 8.1.2, "Calibration Methods", on page 152
3 = Calibration kits, see Chapter 7.1.8.3, "Calibration Kit", on page 124

8.1.1 Calibration States

The calibration states are the same as in the cable and antenna analyzer. For more
information, see Chapter 7.1.8.1, "Calibration States", on page 122.
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8.1.2 Calibration Methods

The R&S ZNH provides several calibration methods on one or two test ports for vector
measurements.

® Refl Norm Open
The reflection normalization calibration routine requires connection of the Open
standard to the selected test ports. It is used to derive reflection tracking error
terms.

® "Refl Norm Short"
The reflection normalization calibration routine requires connection of the Short
standard to the selected test ports. It is used to derive reflection tracking error
terms.

® "Refl OSM"
The full one-port calibration routine requires a Short, an Open and a Match stan-
dard to be connected to the selected test port. It is used to derive source match,
reflection tracking and directivity error terms.

® "Trans Norm P1"
The transmission normalization calibration routine requires a Through standard
from Por1 to Port2. It is used to derive transmission tracking error term.

® "Trans Norm P2"
The transmission normalization calibration routine requires a Through standard
from Por2 to Port1. It is used to derive transmission tracking error term.

® "Trans Norm Both"
The transmission normalization calibration routine requires a Through standard
from both test ports (Port1 to Port2 and Port2 to Port1). It is used to derive trans-
mission tracking error term for each direction.

e "TOSM"
The TOSM is a calibration routine requires the same standard as "Refl OSM" with
a Through standard from both test ports. All measurements are performed in the
forward and reverse direction. It is used to derive the source match, reflection
tracking error and directivity error at all source ports, and transmission tracking
error terms for each direction.

® "UOSM"
The classic TOSM does not provide direct calibration of test setups for DUT equip-
ped with different types of connectors at the input and output. The UOSM is used
to overcome such problem, it involves the same as effort as TOSM calibration, but
with unknown Through standard.
It can be selected as follows:
— If different connector types are assigned to the test ports, the analyzer auto-

matically replaces TOSM by UOSM.

— If the same connector types are used but an appropriate Through standard is
not defined, the analyzer also replaces TOSM by UOSM.

— UOSM can be selected explicitly in the Figure 8-2.
Each calibration method is suitable for certain kinds of measurement tasks.

® For high isolation measurements, use the normalization and isolation calibration
methods.
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® For filter measurements requiring high standards (for example S11 in passband
better than -20 dB), use the full 2-port calibration.

® For full S-parameter measurements on attenuators or amplifiers, use the full 2-port
calibration.

8.1.3 Performing Calibration

® A successful calibration supersedes the previous calibration, discarding all previ-
ous system error correction data.

The procedure is similar for all calibration methods, except that you are going to need
different type and number of calibration standards.

1. Disconnect the DUT from the RF cable.
After disconnecting the DUT, the R&S ZNH is ready for calibration.

2. Press [CAL] key.

3. Select "Cal Config" softkey.
The R&S ZNH displays the Calibration configuration dialog.

4. Select the "Ports" ("Port1" and/or "Port2") to define the port assignments between
the R&S ZNH and the calibration unit.
The R&S ZNH extracts the "Connector" type and "Gender" of the connector from
"Calibration Kit" file.

5. Select the calibration "Type" to perform the calibration standard.
For more information, see Chapter 8.1.2, "Calibration Methods", on page 152.

6. Select the calibration kit to load the required calibration file from the file manager.
For a list of supported calibration kits, see Chapter 7.1.8.3, "Calibration Kit",
on page 124.

7. Select "Apply" to save the calibration configuration.
The R&S ZNH displays the Chapter 4.1.4, "Measurement Trace Window",
on page 32.
If the calibration configuration is incompatible for the selected "Ports" and calibra-
tion "Type" settings, the R&S ZNH displays an invalid message.

Invalid Calibration Configuration.

Please check active port and cal kit selections

8. Select "Calibrate" softkey to proceed the user calibration.
The R&S ZNH displays the saved "Calibration Configuration" message box.

User Manual 1334.5985.02 — 03 153



R&S®ZNH Vector Network Analysis

Performing Vector Network Analysis Measurements

If you want to change the calibration configuration, select the "Cal Config" to make
changes.

Galibration Gonfiguration:

Type: CalibrateUOSM
Calibration Kit: ZN-Z135-FEMALE
Ports: P1 Active P2 Active

Change Calibration Configuration with the Cal Config.

Cal Config Start Cal Cancel

9. Select "Start Cal" to proceed the user calibration.
The R&S ZNH displays the calibration dialog with respect to the saved calibration
configuration.
The following illustrates an example of the calibration standards associated to the
USOM calibration method saved in the calibration configuration.

@ Porti Port2 @ P Pl<>P2 @

Open Open Through @

Match Match @

Open (P2) Short(P2) @ Match (P2) Swatch Port

Figure 8-3: Calibration dialog

1 = Calibration test port, see "RF port 1/ RF port 2" on page 24
2 = Selected calibration test port

3 = Completed calibration standard

4 = Calibration standard in process

5 = Un-calibratied standard

6 = Softkey for calibration

10. You can randomly select any of the calibration standard ("Open", "Short", "Match",
"Through") at different calibration test ports to proceed the calibration.
Alternatively, press "Switch Port" to switch to the desired test port to proceed the
calibration standard.

Completed calibration standards are highlighted in blue, whereas port in calibration
process is highlighted in orange. See Figure 8-3.

8.2 Performing Vector Network Analysis Measurements

Unlike scalar measurements, vector measurements also measure the phase character-
istics of DUT. Vector measurements have a higher dynamic range and accuracy
because of the advanced calibration methods that vector measurements provide. For

User Manual 1334.5985.02 — 03 154



R&S®ZNH Vector Network Analysis

Performing Vector Network Analysis Measurements

more information on the scalar measurement, see Chapter 7.1, "Performing Cable and
Antenna Measurements", on page 108.

In addition to normalization, vector measurements feature full calibration methods that
require a 50 Q termination in addition to an open or short circuit. Instead of the charac-
teristics of the VSWR bridge, the decisive factor of the quality of results is the quality of
the calibration standards. See Chapter 8.1, "Calibrating Measurements", on page 150.

Because of the higher dynamic range, vector measurements allow more accurate mea-
surements of well matched DUTs at a higher display resolution.

Vector measurements also unlock more measurement formats and therefore provide
more information from different perspectives about the DUT.

@ Supply DC voltage to active DUTs

If you are performing measurements on active DUTs (e.g. amplifiers), you can supply
them with DC voltage by connecting an RF cable to the BIAS ports. The DC voltage
(R&S K10) is fed in from a suitable external power supply (max. 600 mA/max. 50 V).

Simultaneously display of up to four different trace measurements (S-Parameters,
Wave, Ratios) and formats (dB Mag, Linear, Phase, Smith, SWR, Polar and Group
Delay) are possible via the [TRACE] > "Display" softkey selection.

The R&S ZNH can display a combination of up to four measurement trace windows,
respective trace measurements and formats are indicated on the trace label.

Note that the simultaneous display of more than one result in a single diagram is only
possible with a high accuracy calibration. See Chapter 8.1, "Calibrating Measure-
ments", on page 150.

8.2.1 S-Parameter Measurements

S-parameters are the basic measured quantities of a network analyzer which describe
how the DUT modifies a signal that is transmitted or reflected in the forward or reverse
direction.

The following also shows when the source and load port are not ideally matched, part
of the transmitted waves can be reflected off the receiver port. An additional a, contri-

bution occurs in forward measurements and a, contribution occurs in the reverse mea-
surement.

User Manual 1334.5985.02 — 03 155



R&S®ZNH Vector Network Analysis

Performing Vector Network Analysis Measurements

Figure 8-4: 2-port measurement with signal flows

a, = Incident wave at port 1

b; = Outgoing wave at port 1

b, = Outgoing wave at port 2

a, incident wave at port 2

S41 = Reflection coefficient of DUT, the ratio between b, and a; in a forward measurement with matched
DUT port 2,i.e Sy; =by /a4, if|[a;]>0anda, =0

S,1 = Forward transmission coefficient, the ratio between b, and a; in a forward measurement with matched
DUT port 2, i.e S,y =b,/ay, if|a;]>0anda, =0

S, = Reverse transmission coefficient, the ratio between b, and a, in a forward measurement with matched
DUT port 1,i.e S, =by/a,, if|a]>0anda; =0

Sy, = Reflection coefficient of DUT port 2, the ratio between b, and a, in a forward measurement with
matched DUT port 1, i.e S,, = b,/ a,, if |a] >0and a; =0

Start 850 MHz Stop 1.2GHz  Start 850 MHz

Tred S22 M

Start 850 MHz Stop 1.2 GHz  Start 850 MHz

Figure 8-5: S-parameters measurements in quadrant measurement trace windows display

1 = Trace label

2a, 2b, 2c, 2d = Up to four different combinations of Measurement trace window
3 = Trace measurement

4 = Selected trace

5 = Same start and stop horizontal domain (e.g. frequency)
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1. Press the [MEAS] key.

2. Select the required S-parameters measurement ("S11", "S21", "S12", "S22") soft-
key for S-parameters measurement.
The R&S ZNH performs the selected S-parameters measurement.
For more information on transmission and reflection measurement, see Chap-
ter 4.5.1, "Transmission Measurement", on page 63 and Chapter 4.5.2, "Reflection
Measurement", on page 64.

8.2.2 Wave Measurements

@ R&S ZNH option
R&S ZNH-K66 (order number 1334.6869.02) option is required for the wave measure-
ments. See also Chapter 8.2.2, "Wave Measurements", on page 157.

A wave quantity measurement provides the power (dBm) of any of the transmitted or
received waves.

The wave quantities provide the power at the receive ports of the analyzer. This is dif-
ferent from an S-parameter measurement, where the absolute power of a linear DUT is
canceled. Wave quantities are therefore suitable for the analysis of nonlinearities of
DUT and also as a selective power meter.

Tre1 a1(P1) Mag Trc2 b2(P1) Mag

Start 850 MHz Stop 1.2GHz  Start 850 MHz Stop 1.2 GHz

Tre3 b1(P1) Mag Trc4 a2(P1)LEL

Start 850 MHz Stop 1.2GHz  Start 850 MHz Stop 1.2 GHz

Figure 8-6: Wave measurements in quadrant measurement trace windows display

1. Press the [MEAS] key.

2. Select "More > Wave" for wave measurement.
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3. Select the required wave measurement ("a1", "b1", "a2", "b2") softkey.
The R&S ZNH performs the selected wave measurement.

4. Select "Driving Port" to switch signal source on the driving port.
The R&S ZNH display a submenu to select "Port 1" or "Port 2" for the signal
source.

With reference to Figure 8-4, the following notations for wave quantities are followed:

Notation Description

a; Src Port j Incoming wave at DUT port i, when DUT port j
("Driving Port") is stimulated.

a; is detected at the reference receiver of the VNA
port connected to DUT port i.

b;Src Port j Outgoing wave at DUT port i, when DUT port j
("Driving Port") is stimulated.

b, is detected at the measurement receiver of the
VNA port connected to DUT port i.

In a standard forward S-parameter measurement, a; Src Port 1 is the incident wave
and b, Src Port 1 is the reflected wave at DUT port 1.

8.2.3 Ratios Measurements

@ R&S ZNH option
R&S ZNH-K66 (order number 1334.6869.02) option is required for the ratios measure-
ment. See also Chapter 8.2.2, "Wave Measurements", on page 157.

Ratios provide the complex ratio of any combination of transmitted or received wave
quantities. Ratios complement the S-parameters measurements, where only ratios of
the form by/a; (ratios between outgoing and incoming waves at the DUT ports) are con-
sidered.

A measurement of ratios is particularly suitable in the following test scenarios:

® The test setup or some of its components (e.g. active components or non-recipro-
cal devices) do not allow a system error correction so that a complete S-parameter
measurement is not possible.

® The test setup contains frequency-converting components so that the transmitted
and the received waves are at different frequencies.

® A ratio of two arbitrary waves that is not an element of the S-matrix (e.g. a ratio of
the form ai/aj) is needed.

The notation for ratios is similar to the notation for wave quantities. Given a source port
k, any ratio between wave quantities "a; Src Port k" and "b; Src Port k" can be mea-
sured.
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Example:

® "b,/a, Src Port" is the ratio of the outgoing wave at DUT port 2 and the incident
wave at DUT port 1 (i.e. DUT port 1 is stimulated). This corresponds to the forward
transmission coefficient S,;.

® "b,/a; Src Port 1" is the ratio of the outgoing wave at DUT port 1 and the incident

wave at DUT port 1 (i.e. DUT port 1 is stimulated). This corresponds to the forward
reflection coefficient S4;.

Tret bi/a1(P1) Ml.alg Trc2 b2/a1(P1) e

Start 850 MHz Stop 1.2GHz  Start 850 MHz Stop 1.2 GHz

Tre3 b2/a2(P2) Mag | |- | a2(P2) Mag

Start 850 MHz Stop 1.2GHz  Start 850 MHz Stop 1.2 GHz

1. Press the [MEAS] key.
2. Select "More > Ratios" for ratios measurement.

3. Select the required ratios measurement ("b1/a1(P1)", "b2/a1(P1)", "b1/a2(P2)", "b2/
a2(P2)") softkey.
The R&S ZNH performs the selected wave measurement.

4. To perform ratios measurement that is not an S-matrix element, select "More" soft-
key.
The R&S ZNH displays the "Numerator" and "Denominator” for ratio settings

5. Select the ratio settings.
The R&S ZNH displays a submenu to select the ratio element.

6. Select "Driving Port" to switch signal source on the driving port.
The R&S ZNH displays a submenu to select "Port 1" or "Port 2" for the signal
source.

7. Select the required driving port.
The R&S ZNH switches the signal source from the selected port.
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8.2.4 Mixed Mode Measurements

@ R&S ZNH option
R&S ZNH-K47 (order number 1334.6875.02) option is required for the mixed mode
measurement.

Mixed mode measurements are an extension of S-parameters for balanced measure-
ments. With mixed mode measurements, the R&S ZNH simulates an unbalance-bal-
ance transformers (baluns) integrated in the measurement circuit. It converts the DUT
ports from an unbalanced state into a balanced state and virtually separates the differ-
ential and common mode signals. Two physical ports on the R&S ZNH are combined
to form one balanced logical port. See Figure 8-7.

The R&S ZNH measures the unbalanced state but converts the results and calculates
mixed mode S-parameters. No physical transformer is needed.

Figure 8-7: Unbalanced to balance measurement

1 = Physical ports

2 = Physical transformer (balun)
3 = Common mode

4 = Differential mode

5 = Balanced port

6 = Logical port

Unbalance-balance conversion avoids the disadvantages of real transformers:
® There is no need to fabricate test fixtures with integrated baluns for each type of
DUT

® The measurement is not impaired by the non-ideal characteristics of the balun (e.g.
error tolerances, limited frequency range)

® (Calibration can be performed at the DUT's ports. If necessary (e.g. to compensate
for the effect of a test fixture), it is possible to shift the calibration plane using length
offset parameters.

e Differential and common mode parameters can be evaluated with a single test
setup
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In general, the notation of a mixed mode S-parameter is S . outs<min><outs<in> Where
<mout> and <min> denote the output and input port modes, <out> and <in> denote the
output and input port number. If the <mout> is different from <min>, the S-parameters
are called mode conversion factors.

For the following examples of test setups, mixed mode parameters can be obtained:

e DUT with only single ended ports: No balanced port definition necessary, the
R&S ZNH provides single-ended dual port parameters (see Chapter 8.2.1, "S-
Parameter Measurements", on page 155).

e DUT with one balance port: Only reflection and mode conversion measurements
with differential and common mode parameters

Diff. Comm.
mode mode
stimulus stimulus

vy

Differential mode response —» de” Sd':"
Common mode response — . Scd” Sm“

Figure 8-8: Mixed mode measurements in quadrant measurement trace windows display

1. Press the [MEAS] key.
2. Select "More > Mixed Mode" for mixed mode measurement.

3. Select the required mixed mode ("Sdd11", "Scd11", "Sdc11", "Scc11") softkey.
The R&S ZNH performs the selected mixed mode measurement.
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8.2.5 Time Domain Analysis

@ R&S ZNH option
R&S ZNH-K68 (order number 1334.6881.02) option is required for the time domain
analysis measurement.

The R&S ZNH measures and displays complex S-parameters and other quantities as a
function of the frequency. The measurement results can be filtered and mathematically
transformed to obtain the time domain representation, which often gives a clearer
insight into the characteristics of the DUT.

Time domain transforms can be calculated in band pass or lowpass mode. For the lat-
ter, the R&S ZNH offers the impulse and step response as two alternative transforma-
tion types. A wide selection of windows can be used to optimize the time domain
response and suppress side lobes due to the finite sweep range. Additionally, it is pos-
sible to remove unwanted responses using a time gate and transform the gated result
back into the frequency domain.

For more information on the application of time domain transformation, you can refer to
application note 1EZ44 which is available on the R&S internet at http:// www.rohde-
schwarz.com/appnotes/1EZ44.

1. Press "FREQ/DIST"

2. Select "Time Domain" softkey.
The R&S ZNH displays a submenu to select the time domain settings.

3. Select "Time Domain" to enable the time domain measurement.

4. Select "Time X-Axis" or " Distance X-Axis" to define the x-axis for the time domain
measurement.

5. Select the "Frequency Range" to define measurement frequency.
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Vector Network Analyzer @ 41
843.443 mm -57.84 dB -29.17 dB 11312021
4:31

Meas BW

Points

Paower

150 dB

REF

Start 0m

Band Pass and Low Pass Mode
The R&S ZNH provides two 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 an undetermined phase depend-
ing 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 that the frequency grid must be harmonic. Due to the symmetry of the
trace in the frequency domain, the time domain result is harmonic.

See also Chapter 8.2.5.3, "Harmonics Grid", on page 166.

Two different types of response are available in low pass mode, see Table 8-1.
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Table 8-1: Comparison of band pass and low pass mode

Transform type

Band pass

Low pass

Advantages

Easier to use: works with any set
of equidistant sweep points

Higher response resolution (dou-
bled)

Includes information about DC
value

Real result

Impulse and step response

Restrictions

No step response

Undetermined phase

Needs harmonic grid

Applications

Scalar measurements where the
phase is not needed

DUTs that do not operate down to
f=0 (e.g. pass band or high pass
filters)

Scalar measurements where the
sign is of interest

DUTs with known DC value

Impulse and step response

In low pass mode, the R&S ZNH 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

Obtain step

LA
il

response F o5

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.

1. Press "FREQ/DIST"

2. Select "Time Domain" softkey.
The R&S ZNH displays a submenu to select the time domain settings.

3. Select "Time Domain Config" to display the "Time Domain" dialog.
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Q.

. E—

Time Domain
Transform Low Pass

Stimulus Type Step

Impulse Resp Normal Profile

Res Enhance

Figure 8-9: Time domain dialog

4. Select "Transform" to set the time domain transform.

e See Band pass mode.
e See Low pass mode.

5. For low pass mode, select the required "Stimulus Type", " Impulse Resp." and "Res
Enhance" to set the type of signal input and impulse response characteristics to
optimize measurement.

See "Impulse and step response” on page 164 and Chapter 8.2.5.2, "Windows in
the Frequency Domain", on page 165.

6. Setthe "Time Domain Range" to define the time domain range.

8.2.5.2 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 side
lobes (ringing) in the time domain response. The impulse response window offered in
the time domain dialog can reduce this effect and optimize the time domain response.

See Table 8-2.

Table 8-2: Properties of impulse response windows

Window Side lobe suppression | Relative impulse width | Application

"No Profiling" (Rectan- 13 dB 1 -

gle)

"Low1stSidelobe" 43 dB 14 Response resolution:

separation of closely
spaced response with
comparable amplitude
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Window Side lobe suppression | Relative impulse width | Application

"Normal Profile" 32dB 1.6 Good compromise
between pulse width and
side lobe suppression

"Steep Falloff" 46 dB 1.9 Dynamic range: separa-
tion of distant responses
with different amplitude

8.2.5.3 Harmonics 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 f;.

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
4
—& & L .—+—. * L *—»
f=0 fi

Negative frequencies Positive frequencies

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

Visualization of the harmonic grid algorithms

The R&S ZNH provides three different algorithms for harmonic grid calculation. The
three harmonic grids have the following characteristics:

o Keep "Stop Freq, Nr. Of Points" means that the stop frequency and the number of
sweep points is maintained. The sweep points are redistributed across the range
between the minimum frequency of the analyzer and the stop frequency; the step
width can be increased.

Interpolated
values

DC value frnin Stop frequency

e Keep "Freq Gap, Nr. Of Points" means that the number of sweep points and their
relative spacing is maintained. If the start frequency of the sweep is sufficiently
above the f;,, the entire set of sweep points is shifted towards lower frequencies

so that the stop frequency is decreased.
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Frequency
gap
& L L L ?—»
/ /
Interpolated / /
values 4 ¥
- L ) - ® L ] ? »
DC value T Stop frequency

e |f the start frequency of the sweep is close to f,;,, then the sweep points can have
to be shifted towards higher frequencies. If the last sweep point of the calculated
harmonic grid exceeds the maximum frequency of the analyzer, then an error mes-
sage is displayed, and another harmonic grid algorithm must be used.

o Keep" Stop Freq, Approx Freq 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

e —
& & & »

Interpolated
values
T L & + & L L

DC value

froin Stop frequency

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 cannot 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 does 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 fre-
quency range of the current system error correction, a warning is displayed.

Finding the appropriate algorithm

The three types of harmonic grids have different advantages and drawbacks. Note that
for a bandpass transformation the grid parameters have the following effect:

® A wider sweep range (i.e. a larger bandwidth) increases the time domain resolu-
tion.

® A smaller frequency gap extends the unambiguous range.
® A larger number of points increases the sweep time.

With default analyzer settings, the differences between the grid types are small. The
following table helps you find the appropriate grid.

User Manual 1334.5985.02 — 03 167



Table 8-3: Properties of grid types

Vector Network Analysis

Performing Vector Network Analysis Measurements

Grid type: Keep Sweep time Time domain res- | Unambiguous Algorithm fails if...
olution range

"Stop Freq, Nr. Of . 1t 3 -

Points"

"Freq Gap, Nr. Of [ [ =3 Stop frequency

Points" beyond upper fre-

quency limit
" Stop Freq, Approx | # 1t [ Number of sweep
Freq Gap" points beyond limit

1. Press "FREQ/DIST"

2. Select "Time Domain" softkey.
The R&S ZNH displays a submenu to select the time domain settings.

3. Select "Low Pass Config" to display the "Low Pass" dialog.
The "Is Harmonic Grid" indicates whether the current frequency grid is harmonic. If
using a "Low Pass" transformation and the "Is Harmonic Grid" is Off, trigger one of
the harmonic grid algorithms in the "Keep Constant” or set the "Auto Harmonic"
grid to "On".

Figure 8-10: Low pass config dialog
4. Depending on the "Is Harmonic Grid", set the "Auto Harmonic" accordingly.
If set "On", the frequency grid is automatically kept harmonic.

5. Select the "Keep Constant" to set algorithm for calculation of harmonic grid.

e "Freq Gap, Nr. Of Points": Calculates a harmonic grid based on the current
number of points and the current frequency gap / frequency step size.
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e "Stop Freq, Nr. Of Points": Calculates a harmonic grid based on the current
"Stop Frequency" and increasing the number of points in such a way that the
frequency gap / frequency step size remains approximately the same.

e "Stop Freq, Nr. Of Points": Calculates a harmonic grid based on the current
"Stop Frequency" and the current number of points.

6. Setthe "Cont. Extrapolate" and "DC Value" accordingly.
To set the DC Value at zero frequency, this section is only available after a har-
monic grid is established.
If the properties of the DUT at f = 0 are sufficiently known, it is recommended to
manually set the "DC Value", e.g. at f = 0, the DC value for an open ended cable is
1, for a short-circuited cable is -1, and for cable with a matched termination is 0.

e "Cont. Extrapolate": Initiates a continuous extrapolation of the measured trace
towards f = 0. The extrapolation is repeated after each sweep.

e "Extrapolate": Initiates an extrapolation of the measured trace towards f = 0 and
overwrites the current DC value. This function can be used for a consistency
check.

8.2.5.4 Time Gates

A time gate is used to eliminate unwanted responses that appear on the time domain
transform. An active time gate acts on the trace in time domain and in frequency
domain representation.

The properties of the time gates are analogous to the properties of the frequency
domain windows. See Table 8-4.

Table 8-4: Properties of time gates

Window Side lobe suppression | Passband ripple Application

"Steepest Edges” 13 dB 547 dB Eliminate small distor-
tions in the vicinity of the

Rectangle

( gle) useful signal, if demands
on amplitude accuracy
are low

"Steep Edges" 43 dB 0.019dB Good compromise

(Hamming) between edge steepness
and side lobe suppres-
sion.

"Normal Gate" 32dB 0.032 dB Good compromise

(Hann) between edge steepness
and side lobe suppres-
sion

"Max Flatness" 46 dB 0dB Maximum attenuation of

(Bohman) responses outside the
gate span

"Arb Gate Shape" User defined between 10 | 0.071 dB Adjustment to individual

(Dolph-Chebychev) dB and 120 dB needs; tradeoff between
side lobe suppression
and edge steepness
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Time-gated frequency domain trace
The trace in the frequency domain depends on the state of the "Time Gate™:

® |f the gate is disabled, the frequency domain (FD) trace corresponds to the mea-
sured sweep results before the time-domain transformation.

® |[f the gate is enabled, the displayed frequency domain trace is calculated from the
time domain (TD) trace which is gated and transformed back into the frequency
domain.

The R&S ZNH uses fixed No Profiling (Rectangle) window settings to transform the
measured trace into time domain. The TD trace is gated using the selected time gate.
The gated trace is transformed back into frequency domain using a No Profiling (Rect-
angle) window.

The shape, width and position of the time gate affect the gated frequency domain
trace. The window type selection in the time domain dialog is ignored. The selected
impulse response window is used again when the TD trace is displayed ("Time
Domain" is enabled.).

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 filter type "Notch" and a very small width), the

time gated trace is equal to the original measured trace.

1. Press "FREQ/DIST"

2. Select "Time Domain" softkey.
The R&S ZNH displays a submenu to select the time domain settings.

3. Select "Time Gate" to enable the time gated measurement in the time domain and
frequency domain traces.

4. Select "Time Gate Config" to display the "Time Gate" dialog.

Q.

+—»

Time Gate

On

Bandpass

Arb Gate Shape

32 dB

Figure 8-11: Time gate dialog
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5. Select "Show Lines" to display the start and stop of the time gate in a time domain
diagram.

6. Select the "Filter Type" to set type of filtering for gating function.

e "Bandpass": Apply bandpass filter to pass all information in the specified time
region and rejects everything else

e "Notch": Apply notch filter to reject all information in the specified time region
and passes everything else

7. Select the "Shape" to filter the trace in the time domain.
For details, see Table 8-4.

8. Set the "Time Gate Range" to define the time gate range for gating function.

8.3 Configuring Vector Network Analysis

For valid measurement results, you need to specify the parameters to best display the
characteristics of the measurements.

8.3.1 Configuring the Horizontal Axis

The [FREQ/DIST] key defines the frequency, span and signal standard on the horizon-
tal axis of the measurements. When measurements are made in time domain , the
[FREQ/DIST] key defines the time and distance of the measurements.

For more information on the settings of frequency, span and signal standard, see "Set-
ting the displayed frequency range" on page 132, "Defining the span” on page 131 and
Chapter 7.2.2.4, "Selecting a Signal Standard for CAT Measurements (except DTF)",
on page 132.

For more information on the settings of time or distance, see Chapter 7.2.2.2, "Setting
the Start and Stop Distance for DTF Measurements", on page 131.

8.3.2 Configuring the Vertical Axis

Some results may not fit in the diagram area as it is configured in the default state of
the R&S ZNH (e.g. measurement on amplifiers).

If you are performing measurements on an amplifier, you most likely have to change
the scaling of the vertical axis in order to see the complete transmission function.

The R&S ZNH provides several ways to adjust the scaling of the vertical axis.

8.3.2.1 Changing the Reference Value

Changing the reference value works like an attenuation or gain in that it moves the
trace to another level. The R&S ZNH adjusts the scale of the vertical axis accordingly.
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For more information, see Chapter 7.2.3.1, "Setting the Reference Value",
on page 133.

8.3.2.2 Defining the Reference Position

Changing the reference position moves the position of the reference value up or down.
The reference position also moves the trace up or down. The levels and the reference
value, however, remain the same. The default reference position is the grid line at the

top of the diagram. The reference position is indicated by a triangle at the vertical axis
p |

The reference position is a number between 0 and 10 with 0 being the grid line at the
bottom and 10 being the grid line at the top of the diagram.

For more information, see Chapter 7.2.3.4, "Setting the Reference Position",
on page 134.

8.3.2.3 Defining the Display Range
Changing the display range of the R&S ZNH modifies the value of the vertical axis of
the measurement diagram of the selected trace.

For more information, see Chapter 7.2.3.2, "Defining the Display Range", on page 133.

8.3.2.4 Adjusting the Vertical Axis Automatically

@ Automatic scaling of the vertical axis
All measurement formats except the Smith chart feature an automatic scale function.

If you use automatic scaling, the R&S ZNH automatically sets the display range in a
way that the trace best fits on the display.

For more information, see Chapter 7.2.3.3, "Adjusting the Vertical Axis Automatically",
on page 134.

8.3.2.5 Setting the Port Power and Receiver Attenuation

You can configure the "Port Power" to transmit a suitable signal source power into the
DUT. Value can be adjusted from -25 dBm to 0 dBm in step of 1 dB. See also "Defining
the output level of the test port power (tracking generator)" on page 150.

Beside adjusting the signal source power, you can adjust the receiver step attenuators
to adapt the receiver signal level to the input level range of the analyzer. This helps to
protect the instrument from bring overloaded or damaged, i.e. if the DUT is a power
amplifier. Attenuator factors are from 0 dB to 15 dB in steps of 5 dB.

1. Press the [SCALE/AMPT] key.
2. Select the "Port Config" softkey.
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The R&S ZNH opens a submenu to specify the power setting.

"Port Power": Signal source power of the selected driving port setting.
"Rcv Attn Port1": Receiver step attenuator for port 1.

"Rcv Attn Port2": Receiver step attenuator for port 2.

"RF Off": Signal source is turned off.

3. The R&S ZNH displays an input field for signal source and receiver step attenuator
settings.
To turn off the signal source power, select "RF Off" from the menu item.

8.3.2.6 Synchronizing Trace Settings

By coupling the trace settings together, you can align the vertical settings (Ref Level,
Scale Range, Ref Position, Auto Scale) of all measurement traces to the selected trace
settings.

1. Select the trace label which vertical settings are to be aligned.
The R&S ZNH highlights the trace label.

2. Press the [SCALE/AMPT] key.

3. Select the "Couple Traces" softkey.
The R&S ZNH aligns the vertical settings of all display traces to the selected trace
settings.

8.3.3 Selecting the Measurement Format

Different trace formats allow you to express and display the results, depending on what
you want to learn from the data. The R&S ZNH allows arbitrary combinations of display
formats and measured quantities. To extract useful information, it is important to select
a display format which is appropriate to the analysis of a particular measured quanti-
ties.

The following table gives an overview of the recommended display formats that is
suited to the measured quantities:

User Manual 1334.5985.02 — 03 173



R&S®ZNH Vector Network Analysis

Configuring Vector Network Analysis

Table 8-5: Recommendation of display format vs measured quantities

Measured quantities

Description

Complex dimension-
less quantities: S-
parameters and ratios

Complex quantities
with dimensions: Wave
quantities

Lin Mag

Selects a Cartesian dia-
gram with a linear verti-
cal axis scale to display
the magnitude of the
measured quantity.

ON

ON

Selects a Cartesian dia-
gram with a dB scale of
the vertical axis to dis-
play the magnitude of
the complex measured
quantity.

ON “(default)

ON ‘(default)

Phase

Shows the phase char-
acteristics of the DUT in
degrees. The diagram is
a Cartesian diagram with
a linear vertical axis. The
horizontal axis repre-
sents the measured fre-
quency range.

In the default state, the
R&S ZNH shows the
phase only from -200° to
+200°. In that case, the
R&S ZNH displays mea-
surement results cor-
rectly only if the phase
difference between two
adjacent test points is
less than 180 °.

ON

ON

Unwrapped phase

Unwrap the phase to
expand the range of the
phase.

ON

ON

Real

Selects a Cartesian dia-
gram to display the real

part of a complex mea-

sured quantity.

ON

ON

Selects a Cartesian dia-
gram to display the

imaginary part of a com-
plex measured quantity.

ON

ON
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Measured quantities

Description

Complex dimension-
less quantities: S-
parameters and ratios

Complex quantities
with dimensions: Wave
quantities

Smith

Selects a Smith chart to
display a complex quan-
tity, primarily a reflection
S-parameter.

The Smith chart is a cir-
cular diagram that pri-
marily shows impedance
or reflection characteris-
tics of a DUT. In contrast
to the polar diagram, the
scaling of the diagram is
not linear.

ON (reflection coeffi-
cients S;)

Polar

Selects a polar diagram
to display a complex
quantity, primarily an S-
parameter or ratio.

ON

SWR

Calculates the Standing
Wave Ratio (SWR) from
the measured quantity

(typically a reflection S-
parameter) and displays

it in a Cartesian diagram.

ON (reflection coeffi-
cients S;)

Group delay

Calculates the (group)
delay from the measured
quantity (typically a
transmission S-parame-
ter) and displays it in a
Cartesian diagram.

The group delay is a
measure that describes
the time period or delay
of the signal as it goes
through the DUT.

ON (transmission coeffi-
cients S;)

"The default formats are activated automatically when the measured quantity is

changed.

1. Press the [FORMAT] key.
The R&S ZNH displays available formats of the measured quantity.

2. Select "More" to display more measured quantity.

3. Select the required display formats according to Table 8-5.

4. The marker also provides an extended range of measurement formats for trace

measurements.

To convert any point on a trace, create a marker and select the appropriate marker
mode. Marker and trace can be applied independently.
For more information, see Chapter 8.4.2.2, "Marker Modes", on page 180.
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Multiple displays of trace measurements

You can display and compare different measurement trace formats in a single or multi-
ple measurement trace windows.

For multiple displays of measurement traces and measurement trace windows, see
"Multiple displays of measurement trace windows in VNA mode" on page 33.

8.3.4 Setting the Sweep Parameters

The [SWEEP] key allows you to define the scope and timing of the trace measure-
ments.

» Press the [SWEEP] key.
The R&S ZNH displays the sweep functions for selection.

8.3.4.1 Changing the Number of Measurement Points

Sets the total number of measurement points per sweep. The minimum number of
points is 3 (measurement at a single frequency/power/time value), the maximum is
16,001.

Increasing the number of sweep points improves the resolution of the trace but increa-
ses the measurement time. The overall measurement time is composed of the hard-
ware settling time at the beginning of the sweep plus the sum of the measurement
times at each individual sweep point. Hence the measurement time increases roughly
linearly with the number of points.

1. Press the "Number of Points" softkey.
The R&S ZNH opens an input field to define the measurement points.

2. Key in the required measurement points.

8.3.4.2 Setting the Measurement Bandwidth

The measurement bandwidth determines the noise figure of the receiver. Small band-
widths result in higher measurement dynamics for trace measurements. However,
small bandwidths cause longer measurement times because of the settling time of the
filter.

1. Press the "Meas BW" softkey.
The R&S ZNH opens an input field to define the measurement bandwidth.

2. Use the rotary knob to adjust the settings.
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8.3.4.3 Setting the Sweep Time / Auto

The measurement time is the total measurement time for the sweep. The minimum
possible sweep time is equal to the estimated value in the "Auto" mode which value is
defined by the measurement points and measurement bandwidth.

Possible bandwidths are between 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10
kHz, 30 kHz, 100 kHz.

1. Press the "Sweep" softkey.
The R&S ZNH opens a submenu to define the sweep time.

e Auto: Default setting for the sweep time.
e Manual: Manual value keyed-in for the sweep time. Value lesser than "Auto"
mode is reverted to "Auto" value.

2. Select the required setting.

8.3.4.4 Setting the Triggering Measurements

In the default state, the R&S ZNH starts a measurement on completion of the previous
measurement ("Free Run" measurements).

However, for measurements perform under certain signal conditions, you can use the
triggering function. A trigger responds to certain events. If a trigger is active, the

R&S ZNH starts to measure if the trigger conditions are met. The trigger can be gener-
ated either externally or internally.

1. Press the "Trigger" softkey.
The R&S ZNH opens a submenu to select the trigger source.

e "Free Run": A new sweep starts on completion of the previous sweep. This is
the default state of the R&S ZNH.

e '"External Rise" / "External Fall": A sweep starts on the rising edge ("Rise") or
on the falling edge ("Fall") of an external trigger signal. The external trigger sig-
nal is fed in via the BNC connector. The switching threshold is 1.4 V, i.e.a TTL
signal level.

e "Trigger Delay": When applying an external trigger, a delay at the start of the
measurement with respect to the trigger event by entering a delay time. In this
way, a time difference between the trigger event and the measurement can be
included.

The range of the trigger delay is from 0 us to 100 s. The resolution depends on
the subrange.

— O0msto 1 ms-10 us resolution

— 1 msto 10 ms - 100 us resolution

— 10 ms to 100 ms - 1 ms resolution

— 100 ms to 1 s - 10 ms resolution

— 1sto 10 s - 100 ms resolution

— 10st0 100 s - 1 s resolution
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2. Select the trigger source you need.
The R&S ZNH activates the trigger.

8.3.4.5 Selecting the Sweep Mode

The R&S ZNH provides single sweep and continuous sweep to perform measurement.

For more information, see Chapter 7.2.6.1, "Selecting the Sweep Mode", on page 135.

8.4 Analyzing Measurement Results

The following sections describe how you can work with traces and use markers, limit
lines and display line to analyze your measurement result.

8.4.1 Working with Traces
When working with traces, it is important to select the right trace label to work with.

» Press the [TRACE] key.
The R&S ZNH displays the trace functions for selection.

8.4.1.1 Add/ Delete Traces

You can add up to four measurement traces in all display measurement trace windows.
For more information, see Chapter 4.1.4, "Measurement Trace Window", on page 32.

1. Select "New Trace" to add a new measurement trace on the selected measure-
ment trace window.

e "Add Trace": A default "S21" measurement with "dB Mag" trace format is
added.
e "Add Trace + Disp": A new trace is added to a new measurement trace window.

2. Select "Delete Trace" to delete the selected trace.
The R&S ZNH opens a submenu to delete the trace measurement.

e "Delete Selected": The selected trace measurement is deleted.
If the selected trace is the only trace in the measurement trace window, the
affected measurement trace window will be removed.
Note: "Trc1" measurement is not removable.

e "Delete All": All traces except "Trc1" are deleted from the display measurement
trace windows.

3. Delete the required trace.
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8.4.1.2 Selecting the Trace Mode
The R&S ZNH provides two trace modes to write the trace: "Average On" and "Aver-
age Off".

For more information, see Chapter 7.3.1.1, "Setting the Trace Mode", on page 137.

8.4.1.3 Selecting Suppressing Interfering Signals
The selection of suppressing interfering signals affect all the display trace measure-
ments.

For more information, see Chapter 7.3.1.2, "Suppressing Interfering Signals",
on page 137.

8.4.1.4 Working with Memory Traces
The R&S ZNH supports a total of four measurement traces and each trace can be
transferred to the trace memory for comparison.

For more information, see Chapter 7.3.1.3, "Working with Memory Traces",
on page 138.

8.4.1.5 Using Trace Mathematics
Trace mathematics that subtract one trace from another are available for most mea-
surement formats in the network analyzer mode.

For more information, see Chapter 7.3.1.4, "Using Trace Mathematics", on page 138.

8.4.2 Using Markers
The marker allows you to make measurement points on a trace, define their properties
and as a searching tool for searching special points on traces.

The marker also provides function to extend output formats for trace measurements,
see Chapter 8.4.2.2, "Marker Modes", on page 180.

8.4.2.1 Using Markers and Deltamarkers

Numerical results of the marker and deltamarker are displayed in the measurement
result view.

For more information on using markers and deltamarkers, see Chapter 7.3.2.1, "Using
Markers and Deltamarkers", on page 139.
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8.4.2.2 Marker Modes

In addition to the standard marker functionality, the "Marker Modes" extended the trace
measurement output formats.

1. Press the [MARKER] key.
If no marker has been activated, the R&S ZNH automatically activates the main
marker and positions it on the maximum level that has been measured. In addition,
the marker frequency input field opens.

2. Select "Marker Mode"
The R&S ZNH opens a submenu to select the marker output formats.
For a list of the output format, see Table 7-1.

3. Select the required output format.

8.4.2.3 Marker Coupling
The R&S ZNH allows you to compare different measurement results (assigned to dif-
ferent measurement traces) using the same marker.

When marker coupling is active, the marker sets of the related traces are always kept
in sync, i.e.:

® |f a marker is added to (removed from) one of the related traces, it is also added to
(removed from) the other related traces.

® |f a marker is moved to a particular stimulus value for one of the related traces,
then it is moved to this stimulus value for all related traces.

1. Press the [MARKER] key.
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If no marker has been activated, the R&S ZNH automatically activates the main
marker and positions it on the maximum level that has been measured. In addition,
the marker frequency input field opens.

2. Select "Set Marker" softkey.
The R&S ZNH opens a submenu to set marker coupling.

3. Enable the marker coupling checkbox.

8.4.3 Using Display Lines
A display line is a straight line that runs horizontally and corresponds to a certain level
value on the measurement trace window.

For more information, see Chapter 7.3.3, "Using Display Line", on page 145.

8.4.4 Using Limit Lines

When working with the magnitude format in the network analyzer, you can use limit
lines to set limits for level characteristics on the display that must not be exceeded.

You can create and edit limit lines with the R&S InstrumentView software and load
them into the R&S ZNH via the USB or the LAN interface. The number of limit lines the
R&S ZNH can store in its memory depends on the number of other data sets on the
R&S ZNH

For more information, see Chapter 7.3, "Analyzing Measurement Results",
on page 137.
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@ R&S ZNH option
R&S ZNH-K45 (order number 1334.6852.02) option is required to operate the
R&S ZNH in the vector voltmeter mode.

Equipped with R&S ZNH-K45, you can use a R&S ZNH with tracking generator and
VSWR bridge as a vector voltmeter.

A vector voltmeter performs reflection (S11) and transmission measurements (S21).
The tracking generator provides the signal source that generates an unmodulated sin-
ewave signal on a single frequency. Typical applications for a vector voltmeter are:

® adjustment of the electrical length of cables with a reflection measurement

® testing of the antenna elements of a phase-controlled antenna-array relative to a
reference antenna with a transmission measurement

Figure 9-1: Screen layout of vector voltmeter

1 = Vector voltmeter measurement mode

2 = Counter value when averaging measurement is performed

3 = Trace label

4 = If "> Ref" is enabled, the magnitude result displays the difference of current measurement and the dis-
play reference value. The above screen layout shows -9.80 dB if "> Ref" is disabled. See Chapter 9.3,
"Analyzing Measurement Results", on page 184.

5 = If "> Ref" is enabled, the phase result displays the difference of current measurement and the display
reference value. The above screen layout shows 96.00 “if "> Ref" is disabled. See Chapter 9.3, "Analyz-
ing Measurement Results", on page 184.

6 = Parameter view

7 = Display reference of the measurements

8 = Center frequency of the measurements in 0 Hz span (time domain)

9 = Config Overview
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1. Press the MODE key.

2. Press the "Vector Voltmeter" softkey.
The R&S ZNH starts the vector voltmeter mode. It turns on the tracking generator
and the zero span mode.

9.1 Calibrating Measurements

To get the best and most accurate results, you have to calibrate the measurement. The
reflection and transmission measurement of the vector voltmeter each have their own
calibration procedures. To successfully calibrate the test setup, you have to connect
one or more calibration standards at the reference plane.

The process of calibration including the selection of a calibration kit works like that for
scalar or vector measurement. For calibration to remain valid, the frequency, band-
width and attenuation have to remain the same during the measurement.

Reconnect the DUT after the calibration, see Table 9-1 for the recommended calibra-
tion methods used for S21 and S11 measurements.

For more information, see Chapter 8.1, "Calibrating Measurements", on page 150.

Table 9-1: Recommended calibration methods

Calibration method Measurement
TOSM or UOSM Transmission measurement, S21
Refl OSM Reflection measurement, S11

9.2 Performing Voltmeter Measurements

With the vector voltmeter, you can measure the reflection on port 1 and the transmis-
sion in reverse direction.

Select the type of reflection measurement

1. Press the [MEAS] key.
The R&S ZNH displays the measurement softkeys for selection.

"S11": Reflection measurement on port 1
"S21": Transmission measurement in reverse direction
e "> Ref": Reference result for future measurements

2. Select the required measurements.

Define the frequency parameters

Before calibrating the measurement, you should define the frequency parameters to
avoid interpolation of the results.
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1. Press the [FREQ/DIST] key.
The R&S ZNH opens an input field to set the center frequency.

2. Enter the required frequency.

Define the power

It is important not to overload at the RF input. Supply a suitable signal source and
attenuate the receiving power depending on the DUT characteristics.

1. Press [SCALE/AMPT] key.

2. Select "TG Power" to set the output signal source.
The R&S ZNH opens an input field to set the tracking generator power.

3. Set the required power level.

4. Select "Receiver Att" to attenuate the receiving power at the RF input.
The R&S ZNH opens an input field to attenuate the receiving power at the RF input
of R&S ZNH .

5. Set the required attenuation level.

Setting the trace mode

For more information, see Chapter 8.4.1.2, "Selecting the Trace Mode", on page 179.

Setting the sweep parameters

For more information to set measurement bandwidth, signal triggering, sweep mode,
see respective section in Chapter 7.2.6.1, "Selecting the Sweep Mode", on page 135.

For more information to set measurement hold, see Chapter 7.2.6.3, "Measurements
Hold", on page 136.

9.3 Analyzing Measurement Results

If you perform measurements on different DUTs whose results you would like to com-
pare, you can save the current results as reference values.

1. Press the [MEAS] key

2. Press the "> Ref" softkey.
The R&S ZNH saves the results as the reference result for future measurements.
The magnitude and phase results displayed show the difference of the current
measurement and the reference measurement. The unit for reference measure-
ment is always dB. For more information, see Figure 9-1.
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10 Power Meter

@ R&S ZNH option
R&S ZNH-K9 (order number: 1334.6800.02) option is required to operate the
R&S ZNH in the power meter mode.

@ Signal source output
When the "Signal Gen" softkey is activated, the R&S ZNH provides a signal source
which you can use to perform a quick cable loss measurement on DUT. See "Activating
signal source" on page 190.

For highly accurate power measurements, you can connect a power sensor to the
R&S ZNH and perform measurements.

®  USING @ POWET SENSON.....ciiiiiiiiiciiieie i e e e e e ettt s e s e e e e e aaaaaaaaaaeeeees 185
e Using a Directional POWEr SENSOT........ciiiiiiiiiiiiiiieee e 190

10.1 Using a Power Sensor

The power sensor function turns the R&S ZNH into a wideband power meter. It then
always measures the power of the whole signal in the frequency range of the power
sensor. In most cases, the signal shape has no effect on the measurement.

The power sensor measures the power in the frequency range defined in the data
sheet of the power sensor. This means that you can measure both sine signals and
modulated signals precisely over a large dynamic range.

For a complete list of supported power sensors, refer to the data sheet.

If you are using one of the NRP power sensors, you also need a passive USB adapter
(R&S NRP-Z4) to connect the power sensor to the R&S ZNH.

For more information on the characteristics of the supported power sensors, see the
following:

® The datasheet of the R&S ZNH.
® The website for R&S power sensors.

http://www.rohde-schwarz.com/en/products/test and_measurement/power_volt_meter/
NRPZ.html

1. Press [MODE] key.

2. Select "Power Meter" softkey
The R&S ZNH activates the mode for power meter measurement.
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3. If R&S K-69 option is installed, you can activate the power meter measurement
with "Meas Mode > Average" menu item. For more information, see Chapter 12,
"Performing Frequency Conversion Power Measurements”, on page 203.

Figure 10-1: Screen layout of the power meter mode

= Connected power sensor model

= Reference for relative power measurements
= Measurement time

= Power offset

= "Configuring the BIAS output port" on page 40
= Power measurement unit

= Analog readout of the measured power
Readout of the measured power

= Measurement frequency

10 = Configuration overview icon

11 = Power sensor softkey menu

© 00N OB WN -

10.1.1 Connecting a Power Sensor
The R&S ZNH controls and powers the power sensors via the USB interface on the top
of the instrument. See "USB type A connector" on page 26.

If you are using the R&S FSH-Z1 and R&S-FSH-Z18 power sensors, connect the
power sensor cable to the FSH-Z144 (USB to binder adapter) before connecting it to
the USB interface of the R&S ZNH.

For the test setup of the power sensor , see "Test setup" on page 66.

After connecting the power sensor to the R&S ZNH, you can connect the DUT to the
N-connector of the power sensor.
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Risk of damage to the power sensor

Before you start to work with the power sensor, make sure that the continuous power
applied to the input of the power sensor does not exceed a certain level.

Refer to the documentation of the power sensor for more information on the maximum

input power.

If the R&S ZNH recognizes a power sensor, it sets up a connection via the interface
and after a few seconds shows the measured power. It displays the type of the power

sensor in the display header.

If no power sensor has been connected or it is not connected appropriately, the

R&S ZNH shows nothing.

If there are communication problems between the R&S ZNH and the power sensor, the
R&S ZNH displays one of the following error messages that indicate the possible

cause.

Table 10-1: Error message for power sensor

Message

Cause

Remedy

Error in zeroing: signal at sensor

A signal was present at the power
sensor when zeroing was per-
formed.

Unscrew the power sensor from
the device under test and repeat
zeroing.

Warning: Input overloaded

The power at the input of the
power sensor exceeds the permit-
ted power (23 dBm = 200 mW).

Reduce the power at the sensor
input.

Power sensor hardware error

Communication error between the
R&S ZNH and the power sensor.

Unscrew the sensor from the
R&S ZNH and check the connec-
tors.

If the problem persists, contact a
Rohde & Schwarz service center.

Power sensor error

The power sensor signals an
error to the R&S ZNH

Contact a Rohde & Schwarz ser-
vice center.

Unknown power sensor model
connected

The R&S ZNH cannot identify the
device connected to the power
sensor interface.

Performing and Configuring Measurements

After you have connected a power sensor, the R&S ZNH immediately starts to mea-

sure the signal power.

Defining the center frequency or wavelength

Power sensors have a memory containing correction values that are dependent on the
frequency or wavelength. Hence, measurement results are the most accurate for sig-
nals whose frequency or wavelength you know.
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Center frequency

Note that the R&S ZNH maintains the center frequency that you have set in another
operating mode. In that case, it uses that frequency as the power sensor frequency.

If you want to perform measurements on another known signal, you can change the
power sensor frequency manually.

1. Select "Freq" softkey.
The R&S ZNH opens an input field to define the frequency.

2. Enter the frequency of the signal.
The R&S ZNH transfers the new frequency to the power sensor which then cor-
rects the measured power readings.

Wavelength

Wavelength is typically used in the measurement result for optical power sensor mea-
surement. The R&S ZNH supports the wavelength: 850 nm, 1300 nm, 1310 nm, 1490
nm, 1550 nm, 1610 nm, 1625 nm for measurement.

1. Select "wavelength" softkey.
The R&S ZNH opens a submenu for the selection of wavelength settings.

2. Select the required wavelength for measurement.
The R&S ZNH transfers the new wavelength to the power sensor which then cor-
rects the measured power readings.

Zeroing the power sensor

Offset voltages and currents have most effect on the power readout when measuring
low powers. You can compensate for these offsets by zeroing the power sensor.

Do not apply power during the zeroing process, as the power sensor cannot distinguish
between external powers and internal offsets.

Please remove all signals

from the sensor input and press Continue to start zeroing

Continue

1. Select "Zero" softkey.

2. The R&S ZNH asks you not to apply any signals to the power sensor during the
zeroing process.

3. Disconnect the power sensor from any signal sources.
4. Select "Continue" softkey to start zeroing.

5. Select "Cancel" softkey to abort zeroing, for example, if you cannot disconnect the
signal source.
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The R&S ZNH immediately starts power sensor zeroing.

While zeroing is in progress, the R&S ZNH shows the message “Zeroing power
sensor, please wait while the system is zeroing the power sensor”.

When zeroing is over, the R&S ZNH displays the message "v Power sensor zero
done".

Power sensor zero done

Selecting the unit for the power readout

The R&S ZNH can display measured power in relative units (dBm) or in absolute units
(W, mW, pW, nW and pW). It is also possible to set a reference level in dB.

1. Select "Unit" softkey.
A submenu to select the unit opens.

2. Select the unit you require.
The R&S ZNH adjusts the result display accordingly.

Setting the reference level

If you have selected the unit dB Rel, the R&S ZNH opens an input field to set the refer-
ence level. The R&S ZNH shows the currently set reference level in the diagram
header.

1. Enter the reference level you require.
Alternatively, you can set the current level readout as the reference level.

2. Select "To Ref" softkey.
The R&S ZNH sets the current result as the reference level.
It then displays the measured level relative to the reference level in dB. The unit is
automatically set to dB Rel.

Setting the averaging time

The averaging time determines the length of the measurement. The longer the averag-
ing time, the more stable the display, particularly if signals have low power or are noisy.

The averaging time is either "Short", "Normal" or "Long".

® A short measurement time provides stable and accurate results for stationary sine
signals with high levels (> -40 dBm). It is also appropriate for measurements that
require a high repetition rate.

® A normal measurement time increases the stability of results for signals with low
levels or modulated signals.

® Along measurement time is appropriate for signals with very low-power levels
(<-50 dBm)

To eliminate noise and the effects of noise on the measurement effectively, use the
R&S FSH-Z1 power sensor.
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1. Select "MeasTime" softkey.

2. Select the measurement time most suitable for your test setup.

Taking additional loss or gain into account

At high powers that cause the power sensor maximum input level to be exceeded or at
very low levels that are below the R&S ZNH minimum sensitivity, the R&S ZNH can
take additional loss or gain between the DUT and the power sensor into account.
These differences are defined in terms of an offset in dB relative to the measured level.
A positive offset corresponds to a loss and a negative offset corresponds to a gain.

The R&S ZNH shows the current offset in the diagram header.

1. Select "OFS" softkey.
The R&S ZNH opens an input field to define the reference offset.

2. Enter the offset you require.
The R&S ZNH takes the offset value into account in the power or level display.

Activating signal source

The R&S ZNH provides the setting to enable or disable the built-in signal source in the
power meter mode.

Once the signal source is enabled, you can output a signal source of -10 dBm at the
designated frequency from the RF output connector.

® Select "Signal Gen" softkey.
The R&S ZNH output a signal source of -10 dBm at the RF output connector.

10.2 Using a Directional Power Sensor

For power measurements in both directions (forward and reverse), you can connect
directional power sensors to the R&S ZNH. The R&S ZNH supports the following direc-
tional power sensors:

® R&S FSH-Z14

® R&S FSH-Z44

With a directional power sensor, the R&S ZNH measures the power of a signal from
source to load (forward power) and from load to source (reverse power). The ratio of

forward and reverse power is a measure of the load matching. The R&S ZNH displays
the results as the return loss or the standing wave ratio.

1. Press [MODE] key.

2. Select "Power Meter" softkey
The R&S ZNH activates the mode for power measurements.
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Figure 10-2: Screen layout of the directional power mode

= Selected transmission standard

= Connected power sensor model

= Reference for relative power measurements
Power offset

"Configuring the BIAS output port" on page 40
Analog readout of the forward power

Readout of the forward power

= Analog readout of the matching value

= Readout of the matching value

10 = Measurement frequency

11 = Configuration overview icon

12 = Directional power sensor "MEAS" softkey menu

1
2
3
4
5
6
7
8
9

10.2.1 Connecting a Directional Power Sensor
The R&S ZNH controls and powers the directional power sensors via a special inter-
face on the top of the instrument.

Connect the power sensor cable via the USB to binder adapter to the USB port of
R&S ZNH. The power sensor itself is located between the source and the load of the
test setup.

For the test setup of the directional power sensor, see "Test setup” on page 66.

If the R&S ZNH recognizes a power sensor, it sets up a connection via the interface
and after a few seconds shows the results. It displays the type of the power sensor in
the display header. If an error occurs, the R&S ZNH shows a corresponding message.

For more information, see Chapter 10.1.1, "Connecting a Power Sensor", on page 186.
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10.2.2 Performing and Configuring Measurements
After you have connected a power sensor, the R&S ZNH immediately starts to mea-
sure the signal power.

When measuring high powers, pay strict attention to the following instructions to avoid
personal injury and to prevent the power sensor from being destroyed.

A CAUTION

Risk of skin burns and / or damage to the R&S ZNH

Measuring high powers may lead to skin burns and / or damage to the R&S ZNH. You
can avoid it by:

® Never exceeding the permissible continuous power. The permissible continuous
power is indicated on a diagram on the back of the power sensor.

® Turning off the RF power when connecting the power sensor.
® Connecting the RF connectors tightly.

Defining the center frequency

To get the most accurate results, you should synchronize the frequency to that of the
signal.

Note that the R&S ZNH maintains the center frequency that you have set in another
operating mode. In that case, it uses that frequency as the power sensor frequency.

If you want to perform measurements on another known signal, you can change the
power sensor frequency manually.
1. Select "Freq" softkey.

The R&S ZNH opens an input field to define the frequency.

2. Enter the frequency of the signal.
The R&S ZNH transfers the new frequency to the power sensor which then cor-
rects the measured power readings.

Zeroing the power sensor

For more information, see "Zeroing the power sensor" on page 188.

Setting the power measurement weighting mode

For forward power display, the R&S ZNH provides both average power and peak enve-
lope power.

1. Press [MEAS] key.
2. Select "Fwrd Pwr Display" softkey.

3. Select the weighting mode you require.
The R&S ZNH indicates the weighting mode at the forward power heading.
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e "Average" = average power
e "Peak Envelope" = peak envelope power

Selecting the unit for the power readout

When using a directional power sensor, the R&S ZNH displays the forward power as a
logarithmic level value in dBm (relative value) or as a linear value in W or mW (abso-
lute value). In addition, you can define a reference level relative to which the R&S ZNH
indicates the level difference in dB. Load matching is indicated as return loss in dB or
as voltage standing wave ratio (VSWR). In addition, the absolutely reflected power can
be displayed in W, or the reflected level in dBm.

For more information, see "Selecting the unit for the power readout" on page 189.

Setting the reference level

If you have selected the unit dB Rel for the forward power, the R&S ZNH opens an
input field to set the reference level. The R&S ZNH shows the currently set reference
level in the diagram header.

For more information, see "Setting the reference level" on page 189.

Selecting a standard

To ensure that true results are output when measuring modulated signals, the
R&S ZNH offers the possibility of taking correction values into account for several com-
mon telecommunications standards.

1. Select "Standard" softkey.
A menu to select a standard opens.

2. Select the standard you require.
The R&S ZNH takes the selected standard into account. The currently active stan-
dard is displayed in the display header.

Taking additional attenuation into account

When the directional power sensor is connected to a test point not directly but via a
cable, the influence of cable attenuation can be taken into account. For this purpose,
the cable attenuation for the measurement frequency in question is to be entered is
based on the following condition:

Condition for setting cable attenuation

® As a positive dB value if the power and matching are to be measured at the source
and the cable is connected between the source and the power sensor

® As a negative dB value if the power and matching are to be measured at the load
and the cable is connected between the load and the power sensor

The directional power sensor then corrects the power and matching values to produce
the results that would have been obtained if it had been directly connected to the test
point.

1. Select "OFS" softkey.
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The R&S ZNH opens an input field to define the reference offset.

2. Enter the offset you require.
The R&S ZNH takes the offset value into account in the power (level) and matching
results.

If high powers are applied that exceed the maximum input level of the R&S FSH-Z14
or R&S FSH-Z44, a directional coupler or an attenuator has to be connected ahead of
the power sensor.

In such cases, the coupling attenuation of the directional coupler or the attenuation
value of the attenuator are entered as positive dB values (see condiion to set cable
attenuation) into the R&S ZNH to ensure true measured power readout. In both cases,
a termination or an attenuator of sufficient power-handling capacity has to be connec-
ted to the power sensor at the load end. The matching readout is irrelevant in such
case since it is likewise corrected by taking into account the attenuation value of the
termination or attenuator.
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11 Performing Pulse Power Measurements

@ R&S ZNH option
R&S ZNH-K29 (order number: 1334.6823.02) option is required to operate the
R&S ZNH in the pulse power meter mode.

When you equip the R&S ZNH with the pulse power measurement option and connect
one of the wideband power sensors available from Rohde & Schwarz (R&S NRP-Z81,
-Z85 or -Z86), you can perform pulse power measurements with your R&S ZNH.

Like the normal power meter application, the pulse power application measures the
power of the whole signal in the frequency range of the (wideband) power sensor.

1. Press [MODE] key.
2. Select "Power Meter" softkey

The R&S ZNH activates the mode for power measurements.
Connecting the power sensor

You can connect the wideband power sensors to the USB port of the R&S ZNH. For
more information, see Chapter 10.1.1, "Connecting a Power Sensor", on page 186.

The measurement starts as soon as the power sensor is connected.
Numerical result display

1. Press [MEAS] key.
2. Select "Meas Mode" softkey.

3. Select the "Average" menu item.

The layout and contents of the numerical result display are the same as those descri-
bed in Figure 10-1.

Graphical result display (Power vs Time)

The graphical representation of the results is a special feature only available with the
firmware option R&S ZNH-K29.

1. Press [MEAS] key.
2. Select "Meas mode" softkey.

3. Select the "Power vs Time" menu item.
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Figure 11-1: Power vs time display

= Connected power sensor model and type of algorithm for power calculation
= Numerical results showing the pulse characteristics

= Reference for relative power measurements

= Video bandwidth

= Power offset

= Configuring the BIAS output port

= Scale of the x-axis

= Diagram showing the pulse characteristics in a graphical format (trace display)
= Configuring overview icon

10 = Measurement frequency

11 = Softkey menu of the pulse power measurement application
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The following power characteristics are calculated and displayed as numerical values.
See Figure 11-2 for a graphical representation of the parameters.
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Figure 11-2: Graphical representation of pulse characteristic

Pulse characteristic Description

"Pulse Width" Time that the pulse remains at the top level ("ON").

This is the time between the first positive edge and
the subsequent negative edge of the pulse in sec-
onds, where the edges occur at crossings of the mid
threshold.

"Pulse Period" Time that is elapsing from the beginning of one
pulse to the beginning of the next pulse.

"Pulse Off Time" Time in the displayed trace that is not occupied by
the pulse.
"Rise Time" Time required for the pulse to transition from the

base to the top level.

This is the difference between the time at which the
pulse exceeds the lower and upper thresholds.

"Fall Time" Time required for the pulse to transition from the top
to the base level.

This is the difference between the time at which the
pulse drops below the upper and lower thresholds.

"Duty Cycle" Ratio of the "Pulse Width" to "Pulse Repetition Inter-
val" expressed as a percentage (requires at least
two measured pulses).
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Pulse characteristic Description

"Start Time" Time offset, relative to the beginning of the trace (0
sec), where the pulse begins (start of the rise time).

"Stop Time" Time offset, relative to the beginning of the trace (0
sec), where the pulse stops (end of the fall time).

"Pulse Top" Median pulse ON power.

The value of this parameter is used as a reference
(100%) to determine other parameter values such
as the rising / falling thresholds.

"Pulse Base" Median pulse OFF power.

The value of this parameter is used as a reference
(0 %) to determine other parameter values such as
the rising / falling thresholds.

"Trace Avg" Average power of the signal displayed in the dia-
gram.

"Trace Peak" Maximum power of the signal displayed in the dia-
gram.

"Trace Min" Minimum power of the signal displayed in the dia-
gram.

"Positive Overshoot" Height of the local maximum after a rising edge,

divided by the pulse amplitude. The result is a per-
centage of the pulse amplitude.

"Negative Overshoot" Height of the local minimum after a rising edge, divi-
ded by the pulse amplitude. The result is a percent-
age of the pulse amplitude.

11.1 Configuring the Numerical Result Display

The functions available for the numerical result display are the same as those available
for normal power sensor measurements.

For more information, see Chapter 10.1.2, "Performing and Configuring Measure-
ments", on page 187.

11.2 Configuring the Power vs Time Result Display

The R&S ZNH allows you to configure several aspects of the power vs time result dis-
play and the way the pulse is measured.

e Determining Pulse CharacteristiCs............ooiviiiiiiiiiiiicccccceie e, 199
e Selecting the Video Bandwidth............ceeiiiiiiiiiiirr e 200
L I V=Y = o[ To T I =TSR 200
®  Triggering MEaSUIEMENTS....ccciiiii i e e e e e e e e e e e e eeeees 201

User Manual 1334.5985.02 — 03 198



R&S®ZNH Performing Pulse Power Measurements

Configuring the Power vs Time Result Display

o Selecting the Result Unit........oooee e 202
@ SCaAlNG the YoAXIS. .. ettt e e e e e e e e e e e eeeeas 202
®  USING MAIKEIS....cci oottt e e e e e e e e s 202

11.2.1 Determining Pulse Characteristics

Selecting an algorithm for base and top power calculation

The R&S ZNH provides several methods (or algorithms) to calculate the base and top
power of a pulse.

® "Histogram"
Calculates the top and base power of the pulse by analyzing the histogram of the
trace data. The level of the pulse top calculated by the mean value of all points rep-
resenting the pulse top. Similarly the level of the pulse base is calculated by the
points representing the pulse base.
This algorithm is recommended for analyzing most of the pulse signals

® "Integration"
Calculates the top power of the pulse by fitting a rectangle pulse of the same
energy into the pulse signal as a reference.
This algorithm is recommended for modulated pulse signals or when the pulse
energy must be taken into account, for example when you want to compare the
measurement result with that of a thermal power sensor.

® "Peak"
Assumes that the peak power of the pulse is also the top level of the pulse.

The top and base power is also the reference point for the calculation of pulse timing
characteristics.

1. Press [MEAS] key.

2. Select "Algorithm" softkey.

3. Select the algorithm you prefer for your measurement.
The R&S ZNH adjusts the results accordingly.

Defining reference levels for pulse timing calculation

To calculate pulse timing parameters, like the rise and fall time of the pulse, you have
to define several reference levels. All reference levels are a percentage of the pulse
amplitude, either expressed in terms of power (Watt) or voltage (Volt).

The "Low Reference Power" and "High Reference Power" are required to calculate the
fall and rise times of the measured pulse. The "Low Reference Power" defines the
level at the start of the rising edge and the level at the end of the falling edge of the
pulse. The "High Reference Power" defines the level at end of the rising edge and the
level at the start of the falling edge.

The "Reference Power" is required to calculate the pulse width, its start time and its
stop time.

User Manual 1334.5985.02 — 03 199



R&S®ZNH Performing Pulse Power Measurements

Configuring the Power vs Time Result Display

1. Press [MEAS] key.

2. Select "Ref Power Config" softkey.

3. Define the reference levels as required.

You can always reset the reference levels to their default value with the "Set to Default"
menu item.

All the reference levels can be relative to the power or the voltage of the signal.
Depending on this selection, different measurement points are being analyzed, so the
results may be different.

1. Press [MEAS] key.

2. Select "Ref Power Config" softkey.

3. Select either the "Related to Power" or the "Related to Voltage" menu item as the
reference.

11.2.2 Selecting the Video Bandwidth

When you are using a wideband power sensor, you can change the video bandwidth
used for the measurement. The main effect of using a small video bandwidth is that it
reduces the displayed inherent noise.

Using a small video bandwidth thus increases the measurement sensitivity and allows
you to accurately determine the pulse peak power even for weak pulses. Reducing the
video bandwidth also increases the trigger sensitivity of the power sensor.

Note that the video bandwidth should not be smaller than the RF bandwidth of the
measured signal. Otherwise, measurement results may become invalid.

11.2.3 Averaging Traces

Selecting the trace mode
The "Power" vs "Time" result display provides two trace modes.

® The "Clear / Write" mode overwrites the trace data after each measurement.

® The "Average" mode forms an average over several measurements and displays
the data according to the selected detector.
When you select this mode, you can define the number of measurements over
which the trace data is calculated. When you select this mode, you can define the
number of measurements over which the trace data is calculated.

1. Select "Trace" softkey

2. Select the trace mode you prefer for the measurement.
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Selecting the detector

When you are averaging traces, you can also select a detector. The detector defines
the way the measured data is evaluated and which data is displayed.

In the "Power" vs "Time" result display, you can select the "Average" detector or the
"Max Peak" detector. The "Average" detector displays the averaged measurement
data, while the "Max Peak" detector displays the highest values that have been mea-
sured on each pixel.

1. Select "Detect" softkey.

2. Select the detector you prefer.

11.2.4 Triggering Measurements

In its default state, the R&S ZNH starts a measurement on completion of the previous
measurement ("Free Run" measurements).

However, you can also perform triggered measurements with the power sensor. When
you choose to do so, the trigger event (the moment when the actual measurement
starts) is either a rising slope in the signal or a falling slope ("Positive" or "Negative"

trigger).

1. Press [SWEEP] key.

2. Select "Trigger" softkey.

3. Select either the "Positive" or "Negative" menu item.

The R&S ZNH stops measuring the signal until a trigger event occurs.

In case of triggered measurements, you have to define a trigger level by which the sig-
nal must rise or fall in order to be recognized.

1. Press [SWEEP] softkey.
2. Select "Trigger" softkey.

3. Select either the "Trigger Level" menu item and define a trigger level.

In addition, you can define a trigger delay time. The trigger delay time defines a time
that must pass after the trigger event has occurred before the measurement starts. A
negative trigger delay time is called a pre-trigger.

1. Press [SWEEP] softkey.
2. Select "Trigger" softkey.

3. Select either the "Trigger Delay" menu item and define a delay time.
When a trigger event occurs, the R&S ZNH takes the delay time into account when
drawing the trace.
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11.2.5 Selecting the Result Unit

In the pulse measurement application, the R&S R&S ZNH can display measured
power in relative units (dBm) or in absolute units (W).

1. Press [SCALE/AMPT] key.
2. Select "Unit" softkey.

3. Select the unit you prefer.
The R&S ZNH adjusts the y-axis accordingly.

11.2.6 Scaling the Y-Axis

For more information, see Chapter 8.3.2, "Configuring the Vertical Axis", on page 171.

11.2.7 Using Markers

For more information, see Chapter 8.4.2.1, "Using Markers and Deltamarkers",
on page 179.

User Manual 1334.5985.02 — 03 202



R&S®ZNH

Performing Frequency Conversion Power Measurements

12

®

Performing Frequency Conversion Power
Measurements

R&S ZNH option

R&S ZNH-K69 (order number: 1334.6830.02) option is required to operate the
R&S ZNH in the power sensor vs frequency measurement mode.

When you equip the R&S ZNH with the R&S ZNH-K69 option and connect one of the
supported power sensors available from Rohde & Schwarz, you can perform important
parameters of mixer measurements such as frequency ranges, conversion gain, gain
flatness and gain stability.

For a complete list of supported power sensors, refer to the data sheet.

RF mixer converts an RF signal at one frequency into a signal at another frequency.
The frequency that is to be shifted is applied at the RF input. The frequency shifting
signal (from a local oscillator, LO) is applied to the RF mixer's LO port, resulting in an
output signal at the mixer's intermediate frequency (IF) port. See Figure 12-1.

For a given RF signal, an ideal mixer would produce only two types of IF outputs:

® sum of the RF and LO (IF = RF + LO)
e difference between RF and LO (IF = RF - LO, IF = LO - RF)

Figure 12-1: Typical setup for mixer measurement

1. Press [MODE] key.

2. Select "Power Meter" softkey
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The R&S ZNH activates the mode for power measurements.

Connecting the power sensor

You can connect a diode or thermal power sensors to the USB port of the R&S ZNH.
For more information, see Chapter 10.1.1, "Connecting a Power Sensor", on page 186.

The measurement starts as soon as the power sensor is connected.

Numerical result display

1.
2.
3.

Press [MEAS] key.
Select "Meas Mode" softkey.

Select "Average" menu item.
The layout and contents of the numerical result display are the same as the layout
and contents described in Figure 10-1.

Graphical result display (power vs frequency)

The graphical representation of the results is a special feature only available with the
firmware option R&S ZNH-K69.

1.
2.
3.

Press [MEAS] key.
Select "Meas Mode" softkey.

Select the "Power vs Freq" menu item.

Figure 12-2: Power vs frequency display

1 = Connected power sensor model

2 = Format of measurement ("Absolute power", "Gain")

3, 7 = Reference position

4 = Diagram showing the power measurement in a graphical format (trace display)
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Gain Calibration

5 = Number of measurement points

6 = Trace reference level

8 = Scale range of the x-axis

Configuration overview icon

Frequency span of the source and receiver frequency

11 = Type of frequency conversion ("Down, USB", "Down, LSB", "Up, USB")
12 = Center frequency of source signal

13 = Center frequency of receiver signal (y-axis)

14 = Softkey menu of the power vs frequency measurement application

= ©
o
nn

12.1 Gain Calibration

Before performing any measurements, it is a good practice to perform a calibration to
normalize the power sensor and also on the source signal for the gain measurement.

1. Press [CAL] key.

2. Select "Starts Gain calibration".
The R&S ZNH starts the gain calibration procedure.

3. Alternatively, select [MEAS] > "Calibrate" to perform gain calibration procedure.

4. The R&S ZNH starts with zeroing the power sensor. For more information of the
zeroing of power sensor, see "Zeroing the power sensor" on page 188.

5. After zeroing the power sensor, the R&S ZNH prompt you to connect sensor input
to port 1 or port 2 (depending on selecting source port) to normalize source signal.

6. Select "Continue" to proceed gain calibration.

7. If gain calibration is successful, the R&S ZNH displays a message "Calibration
Successful".

Calibration Successful

Note: Calibration cannot be performed if the target source frequency is beyond the
frequency range of the power sensor. In this case, the calibration cannot proceed
and the R&S ZNH displays "Power Sensor Error".
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12.2

12.3

12.3.1

Configuring the Power with Frequency Result Display

Configuring the Numerical Result Display

The functions available for the numerical result display are the same as those functions
available for normal power sensor measurements.

For more information, see Chapter 10.1.2, "Performing and Configuring Measure-
ments", on page 187.

Configuring the Power with Frequency Result Display

The R&S ZNH allows you to configure several aspects of the power vs frequency result
display and the way the power is measured.

e Determining Frequency Conversion Measurement............ccccccveiiaiieiiiiicciiiceeeenn. 206
o Defining Measurement FOrmat..........oooouiiiiiiiiiiii e 208
o  DefiniNg SOUrCe SigNal.........coiiiiiiiiiiiie e 209
L I B = To = 1Y/ [T o T 209
e Setting the Measurement SWEEP.........cocoi i 210
e Selecting the ResuUlt UNit..........ooouiiiiiiiiiiiiiiee e 210
®  SCaAlNG the Y-AXIS. ..t e e e e e e e eeaaaaeas 210
®  USING MAIKEIS. ..ottt e e e e e e e e e e e e e e aaaeeeas 210

Determining Frequency Conversion Measurement

Selecting an algorithm for frequency conversion measurement

The R&S ZNH provides several methods (or algorithms) to calculate the frequency
conversion measurement. The example below shows the frequency conversion mea-
surement methods with a source frequency of 5 GHz to 6 GHz and LO set at 4.5 GHz
and 7 GHz respectively.

Frequency limitation

The source frequency is limited to the frequency range supported by the instrument
and the receiving frequency is limited to the frequency range supported by the power
sensor.
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Figure 12-3: Example of down-conversion and up-conversion algorithm

5.

"Down, USB (IF = RF - LO)"

Calculates the upper side band of the intermediate frequency (receiving fre-
quency), IF using the down-conversion algorithm. A corresponding receiving fre-
quency of 500 MHz to 1.5 GHz is displayed on the trace measurement.

"Down, LSB (IF = LO - RF)"

Calculates the lower side band of the intermediate frequency (receiving frequency),
IF using the down-conversion algorithm. A corresponding receiving frequency of 1
GHz to 2 GHz is displayed on the trace measurement. Note that the source fre-
quency is swept in a reverse direction from higher frequency to lower frequency.
"Up, USB (IF = RF + LO)"

Calculates the upper side band of intermediate frequency (receiving frequency), IF
using the up-conversion algorithm. A corresponding receiving frequency of 5.5
GHz to 6 GHz is displayed on the trace measurement.

Press [FREQ] key.

Select "Freq Conversion" softkey.
The R&S ZNH displays the "Freq Conversion" dialog. See Figure 12-3.

Select the "Freq Conversion" to confirm the algorithm that you prefer for your mea-
surement.
The R&S ZNH adjusts the results accordingly.

Enter the following parameters in the "Freq Conversion" dialog:

"Sweep Points": Number of measurement points

"RF [Base Freq]": Start and stop range for the source frequency.

"LO": Frequency for local oscillator

"IF": Calculated frequency range using the selected "Freq Conversion" algo-
rithm.

Select "Apply" to confirm the settings.

Defining the frequency parameters

Apart from defining the frequency parameters in the "Freq Conversion" dialog, you can
set the relevant frequency parameters in the following:

Source frequency

1.
2.

Press [FREQ] key.

Select "Src Freq" softkey to set source signal parameters.
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"Src Start", "Src Stop": Start and stop frequency for source signal.
"Src Center": Center frequency for source signal.
"Span": Common frequency span for source and receiving frequency.
See also "Common frequency span and number of measurement points"
on page 208.

e "Back": Return to previous softkey menu

3. Select the required parameters for settings.
See also "Frequency limitation" on page 206.

Receiving frequency
1. Press [FREQ] key.

2. Select "Rcv Freq" softkey to set receiving signal parameters.

"Rcv Start", "Rcv Stop": Start and stop frequency for receiving signal.
"Rcv Center": Center frequency for receiving signal.
"Span": Common frequency span for source and receiving frequency.
See also "Common frequency span and number of measurement points"
on page 208.

e "Back": Return to previous softkey menu

3. Select the required parameters for settings.

See also "Frequency limitation" on page 206.
Common frequency span and number of measurement points
1. Press [FREQ] key.

2. Select "Span" softkey to set the common frequency span for source and receiving
signals.
See also frequency span setting in "Source frequency" on page 207 and "Receiv-
ing frequency" on page 208.

3. Enter the required value.

4. Select "Points" softkey to set the number of measurement points for source and
receiving signals.

5. Enter the required value.

12.3.2 Defining Measurement Format

There are two different measurement formats available for the power vs frequency
measurement application.

® "Gain": Trace measurement of the measured power (dB) from power sensor nor-
malized with the calibration data.

® "Absolute Power": Trace measurement of the absolute power measured from the
power sensor.
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12.3.3

12.3.4

Configuring the Power with Frequency Result Display

1. Press [MEAS] key.

2. Select "Format" softkey.
The R&S ZNH displays the available measurement formats.

3. Alternatively, select [FORMAT] > "Format" to select the measurement formats.

4. Select the required measurement format.

Defining Source Signal

The R&S ZNH provides two different source ports for selection: "Port 1" and "Port 2".

1. Press [MEAS] key.

2. Select "Signal Gen" softkey.
The R&S ZNH displays the signal generation softkey menu.

e "SigGen On": Turns the generator on or off.
e "Port Power": Sets source power.
"Port 1"/ "Port 2"; Sets driving/source port to port 1/ port 2

3. Select "Port 1" or "Port 2" to define source port setting.
4. Select "Port Power" to define source port signal level.

5. Enter the required port power level.

SigGen On

The frequency of the "SigGen On" function steps together with the receiver frequency
in option R&S ZNH-K69. By default, the "SigGen On" function is turned on, by turning it
off you can check if signal is leaking into or out of the mixer during measurement.

For more information on providing a "SigGen On" function, see "Activating signal
source" on page 190.

Trace Memory

For more information, see Chapter 7.3.1.3, "Working with Memory Traces",
on page 138.

Trace memory

For more information, see Chapter 7.3.1.3, "Working with Memory Traces",
on page 138.
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12.3.5 Setting the Measurement Sweep
For more information, see Chapter 7.2.6, "Setting the Measurement Sweep",
on page 135.

12.3.6 Selecting the Result Unit

In the power vs frequency measurement application, the R&S R&S ZNH can display
measured power in relative units (dBm) or in absolute units (W).

1. Press [SCALE/AMPT] key.

2. Select "Unit" softkey.

3. Alternatively, select [MEAS] > "Unit" to define the measurement unit.
4

Select the unit you prefer.
The R&S ZNH adjusts the y-axis accordingly.

12.3.7 Scaling the Y-Axis

For more information, see Chapter 8.3.2, "Configuring the Vertical Axis", on page 171.
12.3.8 Using Markers

For more information, see Chapter 8.4.2.1, "Using Markers and Deltamarkers",
on page 179.
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13 Remote Commands

13.1

The commands required to perform measurements in the Cable and Antenna Test
application in a remote environment are described here.

o Interfaces and ProtOCOIS. ......uiuiiiii et 211
e Setting Up the Remote Control Connection............uvveiccciiiiiiie e, 214
e Instrument Model and Command ProCesSing.........uuuuiuuucciiiiieieieieeeeeeeeeeeeeeeeeeeenns 215
e SCPI Command Structure and SYNtaX..........ceeeeeieiiiiiiiiiiiiiiieee e 218
e Command Sequence and Command Synchronization...........cccccccceeieiiiiiiiicccnns 227
e Remote Control - COMMANAS........ccuuuiiiiiiieeie e e e e e e e 227

Interfaces and Protocols

The R&S ZNH supports two different interfaces for remote control.

® | AN Interface: The protocol is based on TCP/IP and supports the VXI-11 standard
® USB Interface

The connectors are located at the side of the instrument and permit a connection to a
controller for remote control via a local area network (LAN) or directly via USB.

SCPI

SCPI (Standard Commands for Programmable Instruments) commands - messages -
are used for remote control. Commands that are not taken from the SCPI standard fol-
low the SCPI syntax rules. The instrument supports the SCPI version 1999. The SCPI
standard is based on standard IEEE 488.2 and aims at the standardization of device-
specific commands, error handling and the status registers. The tutorial "Automatic
Measurement Control - A tutorial on SCPI and IEEE 488.2" from John M. Pieper (order
number 0002.3536.00) offers detailed information on concepts and definitions of SCPI.

The requirements that the SCPI standard places on command syntax, error handling
and configuration of the status registers are explained in detail in the following sec-
tions. Tables provide a fast overview of the bit assignment in the status registers. The
tables are supplemented by a comprehensive description of the status registers.

VISA

VISA is a standardized software interface library providing input and output functions to
communicate with instruments. The 1/0O channel (LAN or USB) is selected at initializa-
tion time by means of a channel-specific resource string. For more information about
VISA refer to its user documentation.

The programming examples for remote control, are all written in Microsoft® VISUAL
BASIC®. Access to the VISA functions require the declaration of the functions and
constants before their use in the project. This can be accomplished either by adding
the modules VISA32.BAS and VPPTYPE.BAS or a reference to the VISA32.DLL to the
project.
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13.1.1

13.1.2

Interfaces and Protocols
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=

£

= E; Simple (Simple.vbp) Available References:
=5 Forms
[l Frrntain (Main, Ffrm) v Wisual Basic For Applications ~ Cancel
=3 Modules ’ ’ | Wisual Basic runtime objects and procedures =
W& V15832 (visad2.bas) | Visual Basic objects and procedures
& uppTiRE ) b | OLE Autamation Browse...
(vpptype bas) 2 1A Library
1AS Helper COM Component 1.0 Type Library ﬂ
IAS RADIUS Pratocol 1.0 Type Library
1) ComponentCne AwkOne Contral Pririty
:-1 VideoSoft wsOcxs Controls Help

apctEmail 1,0 Type Library ﬂ
ABManager 1.0 Type Library

aboutlook 1.0 Type Library
aboutlookesx 1.0 Type Library
Arrrss?NMNNesioner 1.0 Tvne |ibrars

¢ ' >

WISA Library

Location:  C:YWIRMNTYSystem32 visa3z. dil
Language: Standard

The modulesVISA32.BAS and VPPTYPE.BAS can be found in the following location:
<VXIpnpPath>\WinNT\Include (typically C:\VXlpnp\WinNt\Include).

Resetting the R&S ZNH

Manual operation is designed for maximum possible operating convenience. In con-
trast, the priority of remote control is the "predictability” of the device status. Therefore,
control programs should always define an initial device status (e.g. with the command
*RST) and then implement the required settings.

LAN Interface

To be integrated in a LAN, the instrument is equipped with a standard LAN interface,
consisting of a connector, a network interface and protocols (VXI-11).

Instrument access via VXI-11 is usually achieved from high level programming plat-
forms by using VISA as an intermediate abstraction layer. VISA encapsulates the low
level VXI-11 (LAN) or USB function calls and thus makes the transport interface trans-
parent for the user. The necessary VISA library is available as a separate product. For
details, contact your local R&S sales representative.

USB Interface

For remote control via the USB connection, the PC and the instrument must be con-
nected via the USB interface. The required driver comes with the R&S InstrumentView
software package and is automatically installed on the PC with the software package.

The driver addressed the instrument via the USB interface with the fix IP address
172.16.10.10.

In addition, a remote control connection via the SCPI interface requires the VISA
library to be installed on the PC.
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13.1.3 Protocols

VXI-11 Basics

The VXI-11 standard is based on the ONC-RPC protocol which in turn relies on TCP/IP
as the network/transport layer. The TCP/IP network protocol and the associated net-
work services are preconfigured. TCP/IP ensures connection-oriented communication,
where the order of the exchanged messages is adhered to and interrupted links are
identified. With this protocol, messages cannot be lost.

Remote control of an instrument via a network is based on standardized protocols
which follow the OSI reference model (see Fig. below).

Application SCPI
Presentation XDR (VXI-11)
Session ONC-RPC
Transport TCP / UDP
Network IP

Figure 13-1: Example for LAN remote control based on the OSI reference model

Based on TCP/UDP, messages between the controller and the instrument are
exchanged via open network computing (ONC) - remote procedure calls (RPC). With
XDR (VXI-11), legal RPC messages are known as VXI-11 standard. Based on this
standard, messages are exchanged between the controller and the instrument. The
messages are identical with SCPI commands. They can be organized in four groups:

® Program messages (control command to the instrument).

® Response messages (values returned by the instrument).

® Service request (spontaneous queries of the instrument).

® | ow-level control messages (interface messages).

A VXI-11 link between a controller and an instrument uses three channels: core, abort

and interrupt channel. Instrument control is mainly performed on the core channel (pro-
gram, response and low-level control messages). The abort channel is used for imme-
diate abort of the core channel; the interrupt channel transmits spontaneous service

requests of the instrument. Link setup itself is very complex. For more details, refer to
the VXI-11 specification.
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[~ ™ Core channel” ~ "\
/ (program, response, |
f control messages) \
Instrument 1—¢u ~ ~ “Abor channdl (abart) ?—p Controller
"'\'l IIII.-
Y |
\ i
——— —»

Interrupt channel
(service request)

Figure 13-2: VXI-11 channels between instrument and controller

The number of controllers that can address an instrument is practically unlimited in the
network. In the instrument, the individual controllers are clearly distinguished. This dis-
tinction continues up to the application level in the controller, i.e. two applications on a
computer are identified by the instrument as two different controllers.

v Controller

Instrument = —— » Controller

—
—a Controller

Figure 13-3: Remote control via LAN from several controllers

The controllers can lock and unlock the instrument for exclusive access. This regulates
access to the instrument of several controllers.

13.2 Setting Up the Remote Control Connection

13.2.1 Preparing for Remote Control

The short and simple operating sequence below shows how to put the instrument into
operation and quickly set its basic functions. The current IP address for LAN operation

is shown in the SETUP — Instrument Setup Menu. In case of USB connection, the IP

address is fixed to 172.16.10.10.
Refer Chapter 4.3, "Connecting the R&S ZNH to a PC", on page 51 for instructions on

how to change the IP address.

® Connect the instrument to the LAN or directly to the controller via USB.

® Switch on the instruments.

® \Write and start the following program on the controller:
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status = viOpenDefaultRM (defaultRM)

'open default resource manager

— status = viOpen (DefaultRM, "TCPIP::172.16.10.10", 0, O,
vi)

'in case of USB connection

— status = viopen (DefaultRM, "TCPIP::xxx.xxx.xxx.xxx", 0, 0,

vi)
'in case of a LAN connection, with xxx.xxx.xxx.xxx = I[P address
— c¢cmd = "*RST; *CLS"

— status = viWrite(vi, Cmd, Len(Cmd), retCount)
'reset instrument and clear status registers

— cmd = "FREQ:CENT 100MHz"

— status = viWrite(vi, Cmd, Len(Cmd), retCount)
'set center frequency to 100 MHz

— cmd = "FREQ:SPAN 10MHz"

— status = viWrite(vi, Cmd, Len(Cmd), retCount)
'set span to 10 MHz

— c¢md = "DISP:TRAC:Y:RLEV -10dBm"

— status = viWrite(vi, Cmd, Len(Cmd), retCount)
'set reference level to -10 dBm

— wviclose vi

— viclose default RM

The instrument now performs a sweep in the frequency range of 95 MHz to 105 MHz.

Changing the IP Address

In order to operate the instrument via remote control, it must be accessed via LAN (IP
address) or USB (fixed IP address). If the factory-set remote control address does not
fit in the network environment, it can be changed.

Refer Chapter 4.3, "Connecting the R&S ZNH to a PC", on page 51 for instructions on
how to change the IP address.

13.3 Instrument Model and Command Processing

The block diagram in Figure 13-4 shows how SCPI commands are serviced in the
instrument. The individual components work independently and simultaneously. They
communicate with each other by means of so-called "messages".
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13.3.2

Instrument Model and Command Processing

USE interface Input unit with
Ethernet input buffer
Command
recognition
I_nstrurnent .
seftings database Status reporting
Instrument — system
hardware
USE interface Cutput unit with
Ethernet output buffer
Figure 13-4: Instrument model in the case of remote control
O NPUE UNIL. e ——————————— 216
o Command RECOGNILION.......cccciiiiie e e e e e e e e ee e 216
e Data Base and Instrument Hardware...............ooovuiiiiiiiiiieeieeeeceeeeeeeeeee e, 217
o Status Reporting System. .. .o e 217
L I U)o 0 U o T OSSR 217

Input Unit

The input unit receives commands character by character from the controller and col-
lects them in the input buffer. The input unit sends a message to the command recog-
nition as soon as the input buffer is full or as soon as it receives a delimiter, <PRO-
GRAM MESSAGE TERMINATOR>, as defined in IEEE 488.2, or the interface mes-
sage DCL.

If the input buffer is full, the traffic is stopped and the data received up to then are pro-
cessed. Subsequently the traffic is continued. If, however, the buffer is not yet full when
receiving the delimiter, the input unit can already receive the next command during
command recognition and execution. The receipt of DCL clears the input buffer and
immediately resets the command recognition.

Command Recognition

The command recognition analyses the data received from the input unit. It proceeds
in the order in which it receives the data. Only DCL is serviced with priority, for exam-

User Manual 1334.5985.02 — 03 216



R&S®ZNH Remote Commands

13.3.3

13.3.4

13.3.5

Instrument Model and Command Processing

ple GET (Group Execute Trigger) is only executed after the commands received
before. Each recognized command is immediately transferred to the internal instrument
settings data base but not executed immediately.

The command recognition detects syntax errors in the commands and transfers them
to the status reporting system. The rest of a program message after a syntax error is
analyzed further if possible and serviced. After the syntax test, the value range of the
parameter is checked, if necessary.

If the command recognition detects a delimiter, it passes the command to an execution
unit that performs the instrument settings. In the meantime, the command recognition
is ready to process new commands (overlapping execution). A DCL command is pro-
cessed in the same way.

Data Base and Instrument Hardware

Here the expression "instrument hardware" denotes the part of the instrument fulfilling
the actual instrument function - signal generation, measurement etc. The controller is
not included. The term "data base" denotes a database that manages all the parame-
ters and associated settings required for setting the instrument hardware.

Setting commands lead to an alteration in the data set. The data set management
enters the new values (e.g. frequency) into the data set, however, only passes them on
to the hardware when requested by the command recognition. This only takes place at
the end of a program message.

The data are checked for compatibility with the current instrument settings before they
are transmitted to the instrument hardware. If the execution is not possible, an "execu-
tion error" is signaled to the status reporting system. The corresponding settings are
discarded.

Before passing on the data to the hardware, the settling bit in the STATus:OPERation
register is set (refer to section "STATus:OPERation Register" on page 344). The hard-
ware executes the settings and resets the bit again as soon as the new state has set-
tled. This fact can be used to synchronize command servicing.

Queries induce the data set management to send the desired data to the output unit.

Status Reporting System

For detailed information, refer to Status Reporting System.

Output Unit

The output unit collects the information requested by the controller, which it receives
from the data base management. The output unit processes the information according
to the SCPI rules and makes it available in the output buffer.

If the instrument is addressed as a talker without the output buffer containing data or
awaiting data from the data base management, the output unit sends error message

User Manual 1334.5985.02 — 03 217



R&S®ZNH Remote Commands

13.4

13.4.1

13.4.1.1

SCPI Command Structure and Syntax

"Query UNTERMINATED" to the status reporting system. No data are sent to the con-
troller, the controller waits until it has reached its time limit. This behavior is defined by
IEEE 488.2 and SCPI.

SCPI Command Structure and Syntax

SCPI describes a standard command set for programming instruments, irrespective of
the type of instrument or manufacturer. The goal of the SCPI consortium is to standard-
ize the device-specific commands to a large extent. For this purpose, a model was
developed which defines the same functions inside a device or for different devices.
Command systems were generated which are assigned to these functions. Thus it is
possible to address the same functions with identical commands. The command sys-
tems are of a hierarchical structure.

SCPI is based on standard IEEE 488.2, i.e. it uses the same syntactic basic elements
as well as the common commands defined in this standard. Part of the syntax of the
device responses is defined with greater restrictions than in standard IEEE 488.2 (see
Chapter 13.4.4, "Responses to Queries", on page 226).

Remote command examples
Not all commands used in the following examples are implemented in the instrument.

e Structure of @ COMMANd........cooiiiiiiieee e a e 218
L I = 1= 10 0= (= T 223
e Structure of a Program MESSAQE......ccuuuiruiimimiuiiiciiiieieeeeeeeeeeeeeeeee e eeeeeeeee e 225
®  ResSponSeSs t0 QUEIIES. ... ...uueieiiiiii et e e e e e 226

Structure of a Command

The commands consist of a so-called header and, in most cases, one or more parame-
ters. Header and parameter are separated by a "white space" (ASCIl code 0 to 9, 11 to
32 decimal, e.g. blank). The headers may consist of several key words. Queries are
formed by directly appending a question mark to the header.

®  CommON COMMANGS........cceicuieiiiieeeeee e e e e s es st reeee e e e e e aeeseeesseaenrereeeeeaaaeeesseaannnnns 218
e Device-Specific COMMANGS..........cooeiiiiiiiiiie e aaa e 219
e Overview of Syntax Elements........cooorriiiiiiiiiccccie e 222

Common Commands

Common commands consist of a header preceded by an asterisk "™*" and one or sev-
eral parameters, if any.
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Table 13-1: Examples

Command Operation Description
*RST RESET Resets the device.
*ESE 253 EVENT STATUS ENABLE Sets the bits of the EVENT STA-

TUS ENABLE register.

*ESR? EVENT STATUS QUERY Queries the contents of the
EVENT STATUS register.

Device-Specific Commands

L I o 11=T = o] 2 219
0 MUItIPIE KEYWOIS. .. ciiiiiiiiiciciei et e et e e s e e e e e e e e e e e e e e e eeeeeeeeeenens 220
®  Optional KEYWOIAS......uuiiiiicieieie i s e e e e e e e e e e e e e e e e eeeeeeeeeenens 220
L J o oo =g o IS g o] o ol T o SRR 220
L I = 1= 0 0= (= USSR 221
L IS o 1Yo b= L O 4 F= = T =Y USSP 221
®  NUMETIC SUMIX . utiiiiiiiiiiie et e e e 222
Hierarchy

Device-specific commands are of hierarchical structure. The different levels are repre-
sented by combined headers. Headers of the highest level (root level) have only one
key word. This key word denotes a complete command system.

Example:
SENSe
This key word denotes the SENSe command system.

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:SPAN 10MHZ
This command lies in the third level of the SENSe system. It sets the frequency span.

| SENSe |

| BANDwidth | [ FUNCtion | [FREQuency| | DETector |

[[STARt | [ STOP | [CENTer | [ SPAN | [OFFSet |

Figure 13-5: Tree structure the SCPI command systems using the SENSe system as example
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Multiple Keywords

Some key words occur in several levels within one command system. Their effect
depends on the structure of the command, i.e. at which position in the header of a
command they are inserted.

Example:
SOURce:FM:POLarity NORMal

This command contains key word POLarity in the third command level. It defines the
polarity between modulator and modulation signal.

Example:
SOURce:FM:EXTernal :POLarity NORMal
This command contains key word POLarity in the fourth command level. It defines

the polarity between modulation voltage and the resulting direction of the modulation
only for the external signal source indicated.

Optional Keywords

Some command systems permit certain key words to be inserted into the header or
omitted. These key words are marked by square brackets in the description. The full
command length must be recognized by the instrument for reasons of compatibility
with the SCPI standard. Some commands are considerably shortened by these
optional key words.

Example:
[SENSe] :BANDwidth[:RESolution] : AUTO

This command couples the resolution bandwidth of the instrument to other parameters.
The following command has the same effect:

BANDwidth:AUTO

@ Optional keywords with numeric suffixes

Do not omit an optional keyword if it includes a numeric suffix that is relevant for the
effect of the command.

Example:
DISPlay[:WINDow<l..4>]:MAXimize <Boolean>
Command DISP:MAX ON refers to window 1.

In order to refer to a window other than 1, you must include the optional WINDow
parameter with the suffix for the required window.

DISP:WIND2:MAX ON refers to window 2.
Long and Short Form

The key words feature a long form and a short form. Either the short form or the long
form can be entered, other abbreviations are not permitted.
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Example:
STATus:QUEStionable:ENABle 1
is equivalent to

STAT:QUES:ENAB 1

@ Upper and lower case notation of commands

Upper-case and lower-case notation only serves to distinguish the two forms in the
manual, the instrument itself does not distinguish upper-case and lower-case letters.

Parameter

The parameter must be separated from the header by a "white space”. If several
parameters are specified in a command, they are separated by a comma ",". A few
queries permit the parameters MINimum, MAXimum and DEFault to be entered. Refer
to Chapter 13.4.2, "Parameters", on page 223 for a detailed description of the various
parameters.

Example:
SENSe:FREQuency:STOP? MAXimum

Response: 3.5E9
This query requests the maximal value for the stop frequency.

Special Characters

® Vertical stroke |
A vertical stroke in parameter definitions indicates alternative possibilities in the
sense of "or". The effect of the command differs, depending on which parameter is
used.

Example

— DISPlay:FORMat SINGle | SPLit
If parameter SING1e is selected, full screen is displayed, in the case of SPLit,
split screen is displayed.
A selection of key words with an identical effect exists for several commands.
These keywords are indicated in the same line; they are separated by a vertical
stroke. Only one of these keywords needs to be included in the header of the
command. The effect of the command is independent of which of the keywords
is used.

— SENSe:BANDwidth |BWIDth[:RESolution]
The two following commands with identical meaning can be created. They set
the frequency of the fixed frequency signal to 1 kHz:
SENSe:BAND 1
SENSe:BWID 1

® Square brackets [ ]
Key words in square brackets can be omitted when composing the header. The full
command length must be accepted by the instrument for reasons of compatibility
with the SCPI standards.
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Example

— [SENSe:]BANDwidth|BWIDth[:RESolution] or SENS:BAND:RES

is equivalent to
BAND

Parameters in square brackets can be incorporated optionally in the command
or omitted as well

— MMEMory:NETWork:MAP<string>,<string>[,<string>,<string>,
<boolean>]
Entries in square brackets are optional or can be omitted.

® Braces{}

Parameters in curly brackets are optional and can be inserted once or several

times, or omitted.

Example

— SENSe:LIST:FREQuency <numeric value>{,<numeric_ value>}
The following are valid commands:
SENS:LIST:FREQ 10
SENS:LIST:FREQ 10,20
SENS:LIST:FREQ 10,20,30,40

Numeric Suffix

If a device features several functions or features of the same kind, e.g. inputs, the
desired function can be selected by a suffix added to the command. Entries without
suffix are interpreted like entries with the suffix 1. Optional keywords must be specified
if they select a function with the suffix.

Example:
SYSTem:COMMunicate:SERi1ial2:BAUD 9600

This command sets the baud rate of a second serial interface.

@ Suffix counting
In case of remote control, suffix counting may differ from the numbers of the corre-
sponding selection used in manual operation. SCPI prescribes that suffix counting
starts with 1. Suffix 1 is the default state and used when no specific suffix is specified.

Some standards define a fixed numbering, starting with 0. With GSM, for instance,
slots are counted from 0 to 7. In the case of remote control, the slots are selected with
the suffixes 1 to 8. If the numbering differs in manual operation and remote control, it is
indicated with the respective command.

13.4.1.3 Overview of Syntax Elements

The following table offers an overview of the syntax elements.
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Syntax element Description

The colon separates the key words of a command.
In a program message, the separating semicolon
marks the uppermost command level.

The semicolon separates two commands within a
program message. It does not alter the path.

The comma separates several parameters of a com-

mand.
? The question mark forms a query.
* The asterisk marks a common command.
" Quotation marks introduce a string and terminate it.
# The hash symbol # introduces binary, octal, hexa-
decimal and block data.
®  Binary: #810110
®  QOctal: #07612
® Hex: #HF3A7
" A "white space" (ASCII-Code 0 to 9, 11 to 32 deci-
mal, e.g. blank) separates header and parameter.
Parameters

For most commands, a parameter needs to be supplemented. The parameter has to
be separated from the header by a "white space".

The type of parameter required for each command and the allowed range of values are
specified in the command description.

NUMEIIC VAIUES. ... et et e e e e e et e e e e e et e eeeeees 223
Special NUMEIIC ValUES......ccoooii it e e e e e e e e e eeeeeees 224
Yoo (o= Lo T o= 1r=T 0 g1 (= R 224
QL2 S 224
R (41T < PP 225
2] [oTo1 [ B T | c= SO OSURUPPUPSRRRURNt 225

Numeric Values

Numeric values can be entered in any form, i.e. with sign, decimal point and exponent.
Values exceeding the resolution of the instrument are rounded up or down. The man-
tissa may comprise up to 255 characters, the exponent must lie inside the value range
-32000 to 32000. The exponent is introduced by an "E" or "e". Entry of the exponent
alone is not permissible. In the case of physical quantities, the unit can be entered.
Permissible unit prefixes are G (giga), MA (mega), MOHM and MHZ are also possible),
K (kilo), M (milli), U (micro) and N (nano). If the unit is missing, the basic unit is used.

Example:
SENSe:FREQuency:STOP 1.5GHz = SENSe:FREQuency:STOP 1.5E9
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13.4.2.2 Special Numeric Values

The texts MINimum, MAXimum, DEFault, UP and DOWN are interpreted as special
numeric values. In case of a query, the numeric value is returned.

e MIN/MAX
MINimum and MAXimum denote the minimum and maximum value.
e DEF

DEFault denotes a preset value which has been stored in the EPROM. This value
conforms to the default setting, as it is called by the *RST command

e UP/DOWN
UP, DOWN increases or reduces the numerical value by one step. The step width
can be specified via an allocated step command for each parameter which can be
set via UP, DOWN.

® INF/NINF
INFinity, Negative INFinity (NINF) Negative INFinity (NINF) represent the numerical
values -9.9E37 or 9.9E37, respectively. INF and NINF are only sent as device
response.

e NAN
Not A Number (NAN) represents the value 9.91E37. NAN is only sent as device
response. This value is not defined. Possible causes are the division of zero by
zero, the subtraction of infinite from infinite and the representation of missing val-
ues.

Example:

Setting command: SENSe : FREQuency: STOP MAXimum
Query: SENSe: FREQuency: STOP?

Response: 3.5E9

13.4.2.3 Boolean Parameters

Boolean parameters represent two states. The ON state (logically true) is represented
by ON or a numerical value unequal to 0. The OFF state (logically untrue) is represen-
ted by OFF or the numerical value 0. The numerical values are provided as response
for query.

Example:
Setting command: CALCulate:MARKer:STATe ON
Query: CALCulate:MARKer:STATe?

Response: 1

13.4.2.4 Text
Text parameters observe the syntactic rules for key words, i.e. they can be entered

using a short or long form. Like any parameter, they have to be separated from the
header by a white space. In the case of a query, the short form of the text is provided.
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Example:

Setting command: INPut:COUPling GROund
Query: INPut :COUPling?

Response: GRO

13.4.2.5 Strings
Strings must always be entered in quotation marks (' or ").

Example:
SYSTem:LANGuage "SCPI" or SYSTem:LANGuage 'SCPI'

13.4.2.6 Block Data

Block data are a transmission format which is suitable for the transmission of large
amounts of data. A command using a block data parameter has the following structure:

Example:
HEADer :HEADer #45]108XXXXXXXX

ASCII character # introduces the data block. The next number indicates how many of
the following digits describe the length of the data block. In the example, the four fol-
lowing digits indicate the length to be 5168 bytes. The data bytes follow. During the
transmission of these data bytes all end or other control signs are ignored until all
bytes are transmitted.

13.4.3 Structure of a Program Message

A program message may consist of one or several commands. It is terminated by the
program message terminator which is the NL (New Line) character for LAN and USB
connections.

Several commands in a program message must be separated by a semicolon ";". If the
next command belongs to a different command system, the semicolon is followed by a
colon. A colon ":" at the beginning of a command marks the root node of the command
tree.

Example:

CALL InstrWrite(analyzer, "SENSe:FREQuency:CENTer 100MHz; :INPut:
ATTenuation 10")

This program message contains two commands. The first one is part of the SENSe
command system and is used to determine the center frequency of the instrument. The
second one is part of the INPut command system and sets the input signal attenuation.

If the successive commands belong to the same system, having one or several levels
in common, the program message can be abbreviated. For that purpose, the second

command after the semicolon starts with the level that lies below the common levels.

The colon following the semicolon must be omitted in this case.
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Example:

CALL InstrWrite(analyzer, "SENSe:FREQuency:STARt 1E6; :SENSe:
FREQuency:STOP 1E9")

This program message is represented in its full length and contains two commands
separated from each other by the semicolon. Both commands are part of the SENSe
command system, subsystem FREQuency, i.e. they have two common levels.

When abbreviating the program message, the second command begins with the level
below SENSe:FREQuency. The colon after the semicolon is omitted. The abbreviated
form of the program message reads as follows:

CALL InstrWrite (analyzer, "SENSe:FREQuency:STARt 1E6;STOP 1E9")
However, a new program message always begins with the complete path.

Example:
CALL InstrWrite(analyzer, "SENSe:FREQuency:STARt 1E6")
CALL InstrWrite (analyzer, "SENSe:FREQuency:STOP 1E9")

13.4.4 Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise. It is
formed by adding a question mark to the associated setting command. According to
SCPI, the responses to queries are partly subject to stricter rules than in standard
IEEE 488.2.

® The requested parameter is transmitted without header.
Example
INPut:COUPling?
Response: DC

® Maximum values, minimum values and all further quantities, which are requested
via a special text parameter are returned as numerical values.
Example
SENSe:FREQuency:STOP? MAX
Response: 3.5E9

® Numerical values are output without a unit. Physical quantities are referred to the
basic units or to the units set using the Unit command.
Example
SENSe:FREQuency:CENTer?
Response: 1E6 (for 1 MHz)

® Truth values <Boolean values> are returned as 0 (for OFF) and 1 (for ON).
Example
SENSe :BANDwidth:AUTO?
Response: 1 (for ON)

® Text (character data) is returned in a short form.
Example
SYSTem:COMMunicate:SERi1ial :CONTrol:RTS?
Response: STAN (for standard)
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13.5 Command Sequence and Command Synchronization

What has been said above makes clear that all commands can potentially be carried
out overlapping. In order to prevent an overlapping execution of commands, one of the

commands *OPC,

*OPC? or *WAI must be used. All three commands cause a cer-

tain action only to be carried out after the hardware has been set. By suitable program-
ming, the controller can be forced to wait for the respective action to occur.

For more information, see Table 13-2

Table 13-2: Synchronization using *OPC, *OPC? and *WAI

Command Action Programming the controller

*OPC Sets the Operation Complete bit | ®  Setting bit 0 in the ESE
in the ESR after all previous com- | ®  Setting bit 5 in the SRE
mands have been executed. ®  Waiting for service request

(SRQ)

*OPC? Stops command processing until | Sending *OpC? directly after the
1 is returned. This is only the command whose processing
case after the Operation Com- should be terminated before other
plete bit has been set in the ESR. | commands can be executed.

This bit indicates that the previous
setting has been completed.

*WAI Stops further command process- | Sending *WAI directly after the
ing until all commands sent command whose processing
before *WAI have been executed. | should be terminated before other

commands are executed.

For a couple of commands, the synchronization to the end of command execution is
mandatory in order to obtain the desired result. The affected commands require either
more than one measurement in order to accomplish the desired instrument setting
(e.g. auto range functions), or they require a longer period of time for execution. If a
new command is received during execution of the corresponding function, this may
either lead to either to an aborted measurement or to incorrect measurement data.

The following list includes the commands, for which a synchronization via
*QPC, *OPC? or *WAI is mandatory:

Table 13-3: Commands with mandatory synchronization (overlapping commands)

Command

Purpose

INIT

Start measurement (sweep)

INIT:CONT OFF

Set to single sweep

CALC:MARK:FUNC:xx?

All Marker function queries

13.6

Remote Control - Commands

The following chapters provide a detailed description of all the remote control com-
mands currently available for the R&S ZNH and its firmware options.
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Each section describes the commands for one of the operating modes available in the
R&S ZNH, beginning with the description of common commands required to operate
the instrument. The structure is based on that of the R&S ZNH user manual.

® Chapter 13.6.1, "Common Commands", on page 229

® Chapter 13.6.3, "Remote Commands of the Cable and Antenna Analyzer",
on page 249

® Chapter 13.6.2, "Remote Commands of the Vector Network Analyzer",

on page 232
® Chapter 13.6.4, "Remote Commands of the Power Meter", on page 291
Each section is subdivided into various tasks required to perform measurements with
the R&S ZNH, also based on the structure of the R&S ZNH user manual. Some com-
mands like those for controlling markers or configuring the frequency axis are available

for all operating modes. In that case, you can find a list of these commands in the cor-
responding section.

@ Availability of commands
The vector network analyzer mode and cable and antenna test mode are implemented
in the basic unit. For the other modes, the corresponding options are required.

Following the remote control commands required to perform specific measurements,
you can find a description of general commands used to set up and control basic
instrument functions. These commands are independent of the operating mode. There-
fore they are listed separately.

® Chapter 13.6.7, "File Management", on page 316

® Chapter 13.6.8, "Making and Storing Screenshots", on page 322

® Chapter 13.6.9, "Configuring Data Capture", on page 323

® Chapter 13.6.10, "Configuring the Instrument", on page 325

® Chapter 13.6.11, "Status Reporting System", on page 339

All chapters begin with a list of commands available in the context of that chapter. Fol-
lowing that list, you can find a detailed description of all the commands.

All individual descriptions contain:

® Complete notation and syntax of the command
® Description of the effects of the command

® Alist of all parameters available for that command or the type of data the com-
mand returns in case of query commands

® An example of how a program message would look like
® The *RST value

An alphabetical list of all available commands is provided at the end of this manual.
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Remote Control - Commands

Common Commands

The common commands are taken from the IEEE 488.2 (IEC 625-2) standard. A par-
ticular command has the same effect on different devices. The headers of these com-
mands consist of an asterisk "*" followed by three letters. Some of the common com-
mands refer to the Chapter 13.6.11, "Status Reporting System"”, on page 339.

List of Common Commands

O T 229
] 229
B S R 2 e 229
13 PPN 230
5 I PP 230
FOPC ettt ettt e e r e b e e e r e e sae e nre e nreeeneas 230
B L I 230
L 230
FORE e 231
B2 T 1 = PP 231
LN PP 231
S 1 PP 231
FWWAL L e 231
*CLS

Clear status

Sets the status byte (STB), the standard event register (ESR) and the EVENt part of
the QUEStionable and the OPERation registers to zero. The command does not
alter the mask and transition parts of the registers. It clears the output buffer.

Usage: Setting only

*ESE <Value>
Event status enable

Sets the event status enable register to the specified value. The query returns the con-
tents of the event status enable register in decimal form.

Parameters:
<Value> Range: 0 to 255

*ESR?
Event status read

Returns the contents of the event status register in decimal form and then sets the reg-
ister to zero.

Return values:
<Contents> Range: 0 to 255
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Usage: Query only

*IDN?
Identification
Returns the instrument identification.

Return values:
<|D> "Rohde&Schwarz,<device type>,<part number>/<serial num-
ber>,<firmware version>"

Usage: Query only

*IST?
Individual status query

Returns the contents of the IST flag in decimal form. The IST flag is the status bit
which is sent during a parallel poll.

Return values:

<ISTflag> 0]1
Usage: Query only
*OPC

Operation complete

Sets bit 0 in the event status register when all preceding commands have been execu-
ted. This bit can be used to initiate a service request. The query writes a "1" into the
output buffer when all preceding commands have been executed, which is useful for
command synchronization.

*OPT?
Option identification query

Queries the options included in the instrument. For a list of all available options and
their description, refer to the data sheet.

Usage: Query only

*RST
Reset

Sets the instrument to a defined default status. The default settings are indicated in the
description of commands.

The command is equivalent to SYSTem: PRESet.
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Usage: Setting only

*SRE <Contents>
Service request enable

Sets the service request enable register to the indicated value. This command deter-
mines under which conditions a service request is triggered.

Parameters:

<Contents> Contents of the service request enable register in decimal form.
Bit 6 (MSS mask bit) is always 0.
Range: 0 to 255

*STB?

Status byte query
Reads the contents of the status byte in decimal form.

Usage: Query only

*TRG
Trigger

Triggers all actions waiting for a trigger event. In particular, *TRG generates a manual
trigger signal. This common command complements the commands of the TRIGger
subsystem.

Usage: Event

*TST?
Self-test query
Initiates self-tests of the instrument and returns an error code.

Return values:

<ErrorCode> integer > 0 (in decimal format)
An error occurred.
0
No errors occurred.

Usage: Query only

*WAI

Wait to continue
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13.6.2

13.6.2.1

Remote Control - Commands

Prevents servicing of the subsequent commands until all preceding commands have
been executed and all signals have settled (see also command synchronization and
*OPC).

Usage: Event

Remote Commands of the Vector Network Analyzer

This section provides a detailed description of all remote control commands required to
configure and perform measurements in Vector Network Analyzer (VNA) mode.

o Configuring the HOrizontal AXiS.........ccuiiiiiiiiiiiieiee e 232
o  Configuring the VertiCal AXiS........cuuiiii it e 233
e Setting the Bandwidth...........cuuiiiiiiii e 240
e Performing and Triggering the Measurements............ooovvvviiiiiiiiicicciiiinie e, 240
®  WOrking With TracCeSs.......ccciiiiiieeeeeee e 243
e Using Markers and Deltamarkers. ... 245
e Configuring and Using Measurement FUNctions............ccccccveeieiiiiicciciciieeee e, 246

Configuring the Horizontal Axis

Commands independent of the operating mode

Note that some of the commands for configuring the horizontal axis are also valid for
other operating modes. If a command is available in another mode, it is indicated by
the list in the respective section.

List of commands
The following commands configure the horizontal (frequency) axis of the active display.

® [SENSe:]FREQuency:CENTer on page 250

® [SENSe:]FREQuency:CENTer:STEP on page 250

® [SENSe:]FREQuency:CENTer:STEP:LINK on page 251
® [SENSe:]FREQuency:SPAN on page 251

® [SENSe:]FREQuency:SPAN:FULL on page 252

® [SENSe:]FREQuency:STARt on page 252

® [SENSe:]FREQuency:STOP on page 252

For a detailed description of the commands, see Configuring the Horizontal Axis in
CAT mode.
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®

Configuring the Vertical Axis

Remote Control - Commands

Commands independent of the operating mode
Note that some of the commands for configuring the vertical axis are also valid for

other operating modes. If a command is available in another mode, it is indicated by
the list in the respective section.

List of commands

The following commands configure the vertical (level) axis axis of the active display.

DISPlay<l..
DISPlay<l..
DISPlay<l...
DISPlay<l..
DISPlay<l..
DISPlay<l..
DISPlay<l..
DISPlay<1l...
DISPlay<l..
DISPlay<l..
DISPlay<l..
DISPlay<l...
DISPlay<l...
DISPlay<l..
DISPlay<l..
DISPlay<l..
DISPlay<l...
DISPlay<l..
DISPlay<l..
DISPlay<l..
DISPlay<l...
DISPlay<1l...
DISPlay<l..
DISPlay<l..
DISPlay<l..
DISPlay<l...
DISPlay<l...
DISPlay<l..

2>
2>

2>

2>
L2>:
2>
2>

2>

2>
2>
L2>:
2>

2>

2>
2>
2>

2>

2>
L2>:
.2>
2>:

2>

2>
2>
2>

2>
2>

2>

GDELay:REFerence on page 234

GDELay:REFerence:POSition on page 234

:GDELay:Y:SCALe on page 234

IMAGinary:REFerence on page 235

IMAGinary:REFerence:POSition on page 235

IMAGinary:Y:SCALe on page 235

MLINear:REFerence on page 236

MLINear:Y

:MLINear:REFerence:POSition on page 236

: SCALe on page 236

LOSS:REFerence on page 254

LOSS:REFerence:POSition on page 255

LOSS:Y:SCALe on page 255

:MAGNitude

MAGNitude
MAGNitude
MAGNitude

:REFerence on page 255
:REFerence:POSition on page 256
:Y:SCALe on page 256
:Y:SPACing on page 256

:PHASe :REFerence on page 257

PHASe:REFerence:POSition on page 257

PHASe:Y:SCALe on page 258

: PHASe : UNWRap on page 258

REAL:REFerence on page 237

:REAL:REFerence:POSition on page 237

REAL:Y:SCALe on page 238

REFLection:UNIT on page 238

REFLection:Y:SCALe on page 238

:VSWR:Y:SCALe:MINimum on page 258
:VSWR:Y:SCALe :MAXimum on page 258

VSWR:Y:SCALe on page 259

INPut:ATTenuation<l...2> on page 239
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® SOURce:TG:ATTenuation on page 259
® [UNIT<1...2>:POWer on page 239

For a detailed description of the commands not described below, see Configuring the
Vertical Axis in CAT mode.

DISPlay<1...2>:GDELay:REFerence <RefLevel>
This command sets the reference value for the group delay measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<RefLevel> Default unit: Numeric value in the range from 1 ns to 1000 ns.
Example: DISP:GDEL:REF 20

Sets the reference level to 20 nanoseconds.

DISPlay<1...2>:GDELay:REFerence:POSition <RefPosition>

This command defines the position of the reference value on the display for the group
delay measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<RefPosition> Numeric value in the range from 0 to 10.
*RST: 5

Example: DISP:GDEL:REF:POS 1

Sets the reference to the first grid line from the bottom.

DISPlay<1...2>:GDELay:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the group delay mea-
surement format.

Suffix:

<1..2> 1.2

Parameters:

<DisplayRange> Numeric value in the range from 10 ns to 100000 ns.

The number you enter is rounded up to the next possible display
range. For example, if you enter 9, the R&S ZNH automatically
sets the display range to 10.

*RST: 100 ns

Default unit: S
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Example: DISP:GDEL:Y:SCAL 20E-9
Sets the display range to 20 nanoseconds

DISPlay<1...2>:IMAGinary:REFerence <RefLevel>

This command defines the reference value for the imaginary part of the measurement
format.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1..2

Parameters:

<RefLevel> Numeric value of the reference level.
*RST: 0dB
Default unit: dB

Example: DISP:IMAG:REF -10

Defines a reference level of -10 dB.

DISPlay<1...2>:IMAGinary:REFerence:POSition <RefPosition>

This command defines the position of the reference value in the diagram for the imagi-
nary part of the magnitude measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPIlay is irrelevant for this command.

Suffix:

<1..2> 1..2

Parameters:

<RefPosition> Numeric value of the reference position.
*RST: 10

Example: DISP:IMAG:REF:POS 5

Moves the reference to the fifth grid line from the bottom.

DISPlay<1...2>:IMAGinary:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the imaginary part of
the magnitude measurement format.

Note that you have to set a logarithmic scaling before you can use this command with
DISPlay<l...2>:MAGNitude:Y:SPACing on page 256.

The numeric suffix at DISPIlay is irrelevant for this command.

Suffix:
<1...2> 1..2
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Parameters:

<DisplayRange> Numeric value of the display range.
The number you enter is rounded up to the next possible display
range. For example, if you enter 9, the R&S ZNH automatically
sets the display range to 10.
*RST: 100 dB
Default unit: dB

Example: DISP:IMAG:Y:SCAL 50 DB
Defines a display range of 50 dB.

DISPlay<1...2>:MLINear:REFerence <ReflLevel>

This command defines the reference value for the linear scale of the magnitude mea-
surement format.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1..2

Parameters:

<RefLevel> Numeric value of the reference level.
*RST: 0dB
Default unit: dB

Example: DISP:MLIN:REF -10

Defines a reference level of -10 dB.

DISPlay<1...2>:MLINear:REFerence:POSition <RefPosition>

This command defines the position of the reference value in the diagram for the linear
part of the magnitude measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1..2

Parameters:

<RefPosition> Numeric value of the reference position.
*RST: 10

Example: DISP:MLIN:REF:POS 5

Moves the reference to the fifth grid line from the bottom.

DISPlay<1...2>:MLINear:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the linear part of the
magnitude measurement format.
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Note that you have to set a logarithmic scaling before you can use this command with
DISPlay<l...2>:MAGNitude:Y:SPACing on page 256.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<DisplayRange> Numeric value of the display range.
The number you enter is rounded up to the next possible display
range. For example, if you enter 9, the R&S ZNH automatically
sets the display range to 10.
*RST: 100 dB
Default unit: dB

Example: DISP:MLIN:Y:SCAL 50 DB

Defines a display range of 50 dB.

DISPlay<1...2>:REAL:REFerence <ReflLevel>

This command defines the reference value for the real part of the magnitude measure-
ment format.

The numeric suffix at DISPIlay is irrelevant for this command.

Suffix:

<1..2> 1..2

Parameters:

<RefLevel> Numeric value of the reference level.
*RST: 0dB
Default unit: dB

Example: DISP:REAL:REF -10

Defines a reference level of -10 dB.

DISPlay<1...2>:REAL:REFerence:POSition <RefPosition>

This command defines the position of the reference value in the diagram for the real
part of the magnitude measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<RefPosition> Numeric value of the reference position.
*RST: 10

Example: DISP:REAL:REF:POS 5

Moves the reference to the fifth grid line from the bottom.
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DISPlay<1...2>:REAL:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the real part of the
magnitude measurement format.

Note that you have to set a logarithmic scaling before you can use this command with
DISPlay<l...2>:MAGNitude:Y:SPACing on page 256.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<DisplayRange> Numeric value of the display range.
The number you enter is rounded up to the next possible display
range. For example, if you enter 9, the R&S ZNH automatically
sets the display range to 10.
*RST: 100 dB
Default unit: dB

Example: DISP:REAL:Y:SCAL 50 DB

Defines a display range of 50 dB.

DISPlay<1...2>:REFLection:UNIT <Unit>
This command defines the unit of the reflection coefficient.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1..2

Parameters:

<Unit> RHO | MRHO
Example: DISP:REFL:UNIT RHO

Set unit of the reflection coefficient.

DISPlay<1...2>:REFLection:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the reflection coefficient
measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:
<1...2> 1..2
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Parameters:

<DisplayRange> Numeric value in the range from 1 dB to 1000 mrho.
The number you enter is rounded up to the next possible display
range. For example, if you enter 18, the R&S ZNH automatically
sets the display range to 20 mrho.
Default unit: RHO

Example: DISP:REFL:Y:SCAL 100

Sets a display range of 100 mrho.

INPut:ATTenuation<1...2> <Attenuation>
This command defines the input attenuation.

The attenuation is coupled to the reference level. If you set the attenuation independ-
ently, the R&S ZNH turns off this coupling.

The R&S ZNH adjusts the reference level if it cannot be set for the current RF attenua-

tion.
Suffix:
<1..2> 1..2
RF port selection. Default selection at 1.
Parameters:
<Attenuation> Range: 0dB to 40dB
*RST: 0 dB (AUTO is ON)
Default unit: dB
Example: INP:ATT1 30dB

Defines RF attenuation of 30 dB at RF port 1 and deactivates
coupling to the reference level.

UNIT<1...2>:POWer <Unit>
This command selects the unit of the vertical axis.
The availability of units depends on the operating mode and type of measurement.

The numeric suffix at UNIT is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<Unit> DBM | DBMV | DBUV | DUVE | DMVE | VEMF | DBUA | VOLT |
WATT | DUVM | DUAM |V |W |V_M |W_M2 | DB | RHO |
MRHO
Note that the availability of units depends on the operating
mode.
*RST: DBM

Example: UNIT:POW DBM

Sets the power unit to dBm.
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13.6.2.3 Setting the Bandwidth

The following commands configure the filter bandwidths of the R&S ZNH. Note that
both groups of commands (BANDwidth and BWIDth) are the same.

List of commands

® [SENSe:]BANDwidth|BWIDth[:RESolution] <MeasBW>
L] [SENSe: ]BANDwidth|BWIDth[:RESoultion] :AUTO <State>

For a detailed description of the commands, see Setting the Bandwidth in CAT mode.

13.6.2.4 Performing and Triggering the Measurements
The following commands control the actual measurement process.

List of commands

® AT on page 231

® ABORt on page 240

® INITiatel:IMMediate] on page 240

® TNITiate:CONTinuous on page 260

® [SENSe:]SWEep:COUNt on page 241

® [SENSe:]SWEep:POINts on page 241

® [SENSe:]SWEep:TIME on page 241

® [SENSe:]|SWEep:TIME:AUTO on page 242

® TRIGger[:SEQuence] :HOLDoff [:TIME] on page 242
® TRIGger[:SEQuence] :SLOPe on page 242
® TRIGger[:SEQuence] :SOURce on page 243

For a detailed description of the commands not described below, see Common Com-
mands and Performing Measurements in CAT mode.

ABORt
This command aborts the current measurement and resets the trigger system.

This command is an event and therefore has no query and no *RST value.

Example: ABOR;
INIT:IMM

Aborts a measurement and starts a new one.

Usage: Event

INITiate[:IMMediate]

This command initiates a new measurement sequence.
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With sweep count > 0 or average count > 0, this means a restart of the indicated num-
ber of measurements. With trace functions MAXHold, MINHold and AVERage, the pre-
vious results are reset on restarting the measurement.

In single sweep mode, synchronization to the end of the indicated number of measure-
ments can be achieved with the command *OPC, *OPC? or *WAI. In continuous—
sweep mode, synchronization to the sweep end is not possible since the overall mea-
surement never ends.

This command is an event and therefore has no query and no *RST value.

Example: INIT:CONT OFF
DISP:WIND:TRAC:MODE AVER

Turns on single sweep mode and trace averaging.
INIT; *WAT

Starts the measurement and waits for the end of the sweep.

Usage: Event

[SENSe:]SWEep:COUNt <#ofSweeps>

This command defines the number of sweeps included in a single sweep. It also
defines the number of sweeps the R&S ZNH uses to average traces or calculate maxi-
mum values.

The R&S ZNH performs one sweep for sweep count 0 or 1.

Parameters:

<#ofSweeps> Range: 1 to 999
*RST: 10

Example: SWE : COUN 64

Defines a sweep count of 64 sweeps.

INIT:CONT OFF

INIT; *WAT

Turns on single sweep mode, starts the sweep and waits for its
end.

[SENSe:]SWEep:POINts <NrofPoints>
This command queries the number of measurement points in a single sweep.

This command is a query and therefore has no *RST value.

Parameters:
<NrofPoints> Returns the number of sweep points.
Example: SWE : POIN?

Returns the number of sweep points.

[SENSe:]SWEep:TIME <SweepTime>

This command defines the sweep time.
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If you set a sweep time with this command, the R&S ZNH decouples the sweep time
from the span and the resolution and video bandwidths.

Parameters:

<SweepTime> Range: Specified in the datasheet.
*RST: - (AUTO is set to ON)
Default unit: s

Example: SWE:TIME 10s

Sets the sweep time to 10 s.

[SENSe:]SWEep:TIME:AUTO <State>

This command couples and decouples the sweep time to the span and the resolution
and video bandwidths.

Parameters:
<State> ON | OFF

*RST: ON
Example: SWE: TIME:AUTO ON

Switches on the coupling to frequency span and bandwidths.

TRIGger[:SEQuence]:HOLDoff[: TIME] <TriggerDelay>

This command defines the length of the trigger delay.

Parameters:

<TriggerDelay> Range: 0s to 100 s
*RST: Os
Default unit: s

Example: TRIG:HOLD 500us

Sets the trigger delay to 500 ys.

TRIGger[:SEQuence]:SLOPe <TriggerSlope>
This command selects the slope of the trigger signal.

The trigger slope applies to all trigger sources.

Parameters:

<TriggerSlope> POSitive | NEGative
*RST: POSitive

Example: TRIG:SLOP NEG
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TRIGger[:SEQuence]:SOURce <TriggerSource>
This command selects the trigger source.

Parameters:
<TriggerSource> IMMediate | EXTernal | VIDeo | IQPower | GATed

IMMediate
Selects Free Run measurements.

EXTernal
Selects an external trigger.

VIDeo
Selects the video trigger.

IQPower
Selects an 1Q Power trigger.

Gated
Selects a gated trigger.

*RST: IMMediate
For more information, see chapter "Setting the Sweep".

Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal.

13.6.2.5 Working with Traces

The following commands set up the trace and the various functions associated with it,
e.g. trace mathematics or the selection of the detector.

List of commands

® DISPlay:LAYout on page 244

® DISPlay<l...2>[:WINDow]:TRACe<1l...2>:MEMory<l...3>[:STATe]
on page 262

® DISPlay<l...2>[:WINDow]:TRACe<1...2>:MODE on page 262
® [SENSe:]DETector<l...2>[:FUNCtion] on page 244

® [SENSe:]DETector<l...2>[:FUNCtion] :AUTO on page 244

® [FORMat[:DATA] on page 263

® FORMat:BORDer on page 263

® MEASurement<l...2>:ISUP on page 264

® MEASurement<l...2>:ISUP:APER On page 264

® VMEASurement<l...2>:ISUP:APER:AUTO oOn page 264

® TRACe<1...2>[:DATA]? on page 265

® TRACe<1...2>[:DATA]:MEMory? on page 266

For a detailed description of the commands not described below, see Working with
Traces in the CAT mode.
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DISPlay:LAYout <LayoutMode>

This command arranges the diagrams in the screen, leaving the diagram contents

unchanged.

Parameters:

<LayoutMode> SINGle | DHORIzontal | DVERtical | TRIPle | QUADruple
SINGle
One measurement trace window is displayed.
DHORIizontal
Two measurement trace windows are arranged in top and bot-
tom rows.
DVERtical
Two measurement trace windows are arranged side by side.
Triple
Three measurement trace windows are displayed with one at the
top and two at the bottom arranged side by side.
QUADruple
Four measurement trace windows are displayed with two at the
top and two at the bottom rows.

Example: DISP:LAY SING

Single measurement trace window is displayed.

[SENSe:]DETector<1...2>[:FUNCtion] <Detector>
This command selects a detector function.

The numeric suffix at DETector specifies the primary or secondary detector.

Suffix:

<1..2> 1..2

Parameters:

<Detector> POSitive | NEGative | SAMPle | RMS | AVERage | APEak
*RST: APE
For more information, see chapter "Detectors".

Example: DET POS

Sets the primary detector to "positive peak".

[SENSe:]DETector<1...2>[:FUNCtion]:AUTO <State>
This command couples and decouples the detector to the trace mode.
The numeric suffix at DETector specifies the primary or secondary detector.

Parameters:
<State> ON | OFF

*RST: ON
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Example: DET:AUTO OFF
Turns off automatic detector selection for the primary detector.

13.6.2.6 Using Markers and Deltamarkers

Markers and Deltamarkers

The following commands control the operation of marker, delta markers and marker
functions.

List of commands

® CALCulate<l...2>:DELTamarker<l...6>[:STATe] on page 267

® CALCulate<l...2>:DELTamarker<l...6>:AOFF on page 267

® CALCulate<l...2>:DELTamarker<l...6>:MAXimum|[:PEAK] on page 267
® CALCulate<l...2>:DELTamarker<l...6>:MAXimum:NEXT on page 268

® C(CAlLCulate<l...2>:DELTamarker<l...6>:MINimum[:PEAK] on page 268
® CAlLCulate<l...2>:DELTamarker<l...6>:X 0on page 268

® CALCulate<l...2>:DELTamarker<l...6>:X:RELative on page 269

® (CALCulate<l...2>:DELTamarker<l...6>:Y? on page 269

® CALCulate<l...2>:MARKer<l...6>[:STATe] on page 270

® CALCulate<l...2>:MARKer<l...6>:AO0FF on page 270

® (CALCulate<l...2>:MARKer<l...6>:MAXimum|[:PEAK] on page 271

® CALCulate<l...2>:MARKer<l...6>:MAXimum:NEXT on page 271

® CALCulate<l...2>:MARKer<l...6>:MINimum[:PEAK] on page 271

® CAlLCulate<l...2>:MARKer<l...6>:MODE on page 272

® CALCulate<l...2>:MARKer<l...6>:X on page 272

® CALCulate<l...2>:MARKer<l...6>:X:SLIMits<l...2>[:STATe]

on page 273

® (CALCulate<l...2>:MARKer<l...6>:X:SLIMits<l...2>:LEFT
on page 273

® C(CALCulate<l...2>:MARKer<l...6>:X:SLIMits<l...2>:RIGHt
on page 274

® CALCulate<l...2>:MARKer<l...6>:Y? on page 274

For a detailed description of the commands not described below, see Marker and Del-
tamarkers in the CAT mode.

CALCulate<1...2>:MARKer<1...6>:COUPled[:STATe] <State>

This command activates the selected marker as the coupling marker on the measure-
ment traces.

The numeric suffix at CALCulate is irrelevant for this command.
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Suffix:

<1..2> 1.2

<1...6> 1...6
Selection of marker.

Parameters:

<State> ON | OFF

Example: CALC:MARK1:COUP ON
Activates marker 1 as the coupling marker on the measurement
traces. .

Marker Functions

The following commands perform various kinds of analysis at the marker position.

List of commands

® DISPlay<l...2>:IMPedance:REFerence:POSition on page 275
® DISPlay<l...2>:7Z00M:AREA[:STATe] on page 275

® DISPlay<l...2>:Z00M:FACTor on page 276

® DISPlay<l...2>:700M:X on page 276

® DISPlay<l...2>:700M:Y on page 276

For a detailed description of the commands, see Marker Functions in the CAT mode.

13.6.2.7 Configuring and Using Measurement Functions

This chapter provides information on how to configure two-port measurements with the
tracking generator. The structure follows the order of the actual operation sequence
used when performing a measurement.

It also deals with configuring the Vector Voltmeter (Option R&S ZNH-K45).

To perform the actual measurement, use the commands described in Chapter 13.6.2.4,
"Performing and Triggering the Measurements", on page 240.

@ Commands independent of the operating mode

Note that some of the commands for configuring and using measurement functions are
also valid for other operating modes. If a command is available in another mode, it is
indicated by the list in the respective section.

e Configuring the Measurement Port............coccciiiiiiiiiiee e 247
e Selecting the Measurement MOde...........cooviiriirieceiieeecrrs e, 247
o Calibrating the Measurement...........coooi i e e eeeeeens 247
o Selecting the Result Display.........cccoeeiiiiiiiieee e 248
e Selecting the Measurement FOrmat...........ccoovviiiiiiiiiiii e 248
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Configuring the Measurement Port

The following chapter describes commands relate to the measurement port.

List of commands

® MEASurement<l...2>:PORT on page 277
® SOURce:TG:POWer on page 278

® SOURce:TG:ATTenuation on page 259

® SOURce:TG:RANGe on page 278

For a detailed description of the commands, see Configuring the Measurement Port in
CAT mode.
Selecting the Measurement Mode

The following commands define the measurement mode.

List of commands

® MEASurement<l...2>:MODE on page 279
For a detailed description of the command, see Selecting the Measurement Mode

in CAT mode.
Calibrating the Measurement

The following commands define the calibration measurement.

List of commands

® CALibration<l...2>:MODE? on page 286

® CALibration<l...2>:STARt? on page 286

® CALibration<l...2>:STATus? on page 288

® C(CAlLCulate<l...2>:CALKit:USER:0FFSet<l...2>:LENGth on page 285

® [SENSe:]CORRection:CDATa? on page 247

For a detailed description of the commands not described below, see Calibrating the
Measurement in CAT mode.

[SENSe:]CORRection:CDATa? <ErrorTerm>, <SourcePort>, <LoadPort>

This command reads system error correction data for calibration method and port com-
bination <SourcePort>, <LoadPort>.
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Calibration type Calibration method Available error terms

One-port normalization (reflection) | "Refl Norm Open" and "Refl Norm | "REFLtrack”
using an open or a short standard | Short"

Full one port "Refl OSM" "TRANSTRACK"

One-port, two-port normalization "Trans Norm Both" "DIRECTIVITY", "SRCMATCH",
"REFLTRACK", "LOADMATCH",
"TRANSTRACK"

Parameters:

<ErrorTerm> DIRectivity | SRCMatch | REFLtrack | LOADmatch | TRANstrack

String parameters describing the different error terms, depend-
ing on the current calibration method. Each term contains one
complex value (real and imaginary part) for each sweep point.
The parameter must be transferred in full length.

DIRectivity
Directivity at the <SourcePort>

SRCMatch
Source match at the <SourcePort>

REFLtrack
Reflection tracking at the <SourcePort>

LOADmatch
Load match at the <LoadPort>

TRANSstrack
Transmission tracking between the <SourcePort> and the
<LoadPort>

Range: The error terms are dimensionless complex num-
bers.

<SourcePort> Source port number.

<LoadPort> 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

Usage: Query only

Selecting the Result Display

The following commands select the result display.

List of commands
® MEASurement<l...2>:FUNCtion:SELect on page 284

For a detailed description of the command, see Selecting and Reading the Measure-
ment in the CAT mode.

Selecting the Measurement Format

The following commands select the measurement format.
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List of commands

® (CAlLCulate<l...2>:TRACe:VSWR:MAX[:STATe] on page 249
® DISPlay<l...2>:GDELay:APERture:STEP on page 249
® MEASurement<l...2>:FORMat on page 283

For a detailed description of the commands not described below, see Selecting and
Reading the Measurement in the CAT mode.
CALCulate<1...2>:TRACe:VSWR:MAX[:STATe] <State>

This command turns the display of the maximum and average VSWR on and off.

Use CALCulate<l...2>:TRACe:VSWR:AVG:RESult? on page 282 and
CALCulate<l...2>:TRACe:VSWR:MAX:RESult? on page 282 to query the corre-
sponding results.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<State> ON | OFF
ON
Turns on the display of the maximum and average VSWR.
OFF
Turns off the display of the maximum and average VSWR.
*RST: OFF

Example: CALC:TRAC:VSWR:MAX:STAT ON

Displays the VSWR results.

DISPlay<1...2>:GDELay:APERture:STEP <ApertureStep>
This command sets the aperture steps for the group delay measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<ApertureStep> Numeric value in the range from 1 to 630.

*RST: 10

13.6.3 Remote Commands of the Cable and Antenna Analyzer

This section provides a detailed description of all remote control commands required to
configure and perform measurements in Cable and Antenna Test (CAT) mode.
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o Configuring the HOrzontal AXIS.........ceceiiiiiiiiiieeeee e 250
o Configuring the VertiCal AXiS.........uueeriiiiiieiieieceieie e e e 253
o Setting the Bandwidth............cooiiiiii e 259
o Performing MeasuremMENtS......cccooiiiiiii i 260
®  WOrking With TracCesS......ccieiiieieeeeeeee e 261
e Using Markers and Deltamarkers...........ooouuvuuiiiiiiiiiiiiiiie e 266
e Configuring and Using Measurement FUNCLIONS............ccceiiieiiieiiiieiiiieeeeceeeeeeeeeas 277

Configuring the Horizontal Axis

The following commands configure the horizontal (frequency) axis of the active display.

Commands independent of the operating mode

Note that some of the commands for configuring the horizontal axis are also valid for
other operating modes. If a command is available in another mode, it is indicated by
the list in the respective section.

List of commands

[SENSE:JFREQUENCY:CENTE ...t itieeeeiieeeeeeettee e e e e ettt s e e e eeetaae e e e s eeat s e e e eeeannaseeeeeeannanes 250
[SENSe:[FREQUENCY:CENTEISTEP. . .iiiii e e i e e e eeeee ettt a e e e e e e e e e e e e e e e eeeeeeeeeees 250
[SENSe:]JFREQUENCY:CENTENRSTEP:LINK......cevvvririiiiiiiiiiieieieieseeeeeeeeeeeeeeeeeeeeesessararannnnnns 251
[SENSE:JFREQUENCY:SPAN......cotuiiiiieiittiee e ee et eee e e e ettt e e e e e eeetaeeeeeeestaeeeseesanasaeeeentanns 251
[SENSe:]JFREQUENCY:SPAN:AUTO....uuuiiiiiiiietiee e eeeeeie e e e e eetnaae s eeseers s e s e eseeaseseeeeeesnnneaees 251
[SENSe:]FREQUENCY:SPAN:FULL.....ceu ettt e e e e e e e e e 252
[SENSE:JFREQUENCY:STARL. ... vveeeeeeeeeseeseeereseeseseseesesesesseseseseseeseseseesaseseseeseeeseeseseeeseesens 252
[SENSE:JFREQUENCY:STOP....uiiiiieiietieeeeeeeeiie e e e e et teteeeeeseeaaaaeseeseataaaeeeeeesanaseeeernnnnaaaaees 252
[SENSe:]JFREQuency:SETTings:COUPING:ENABIE........ccceieieiieeeeeeeeeeeeeee e 252
CALCulate<1...2>:DTF:DISTANCE:STARL.....uuttiiiiieeeeeeiiecciriteeeeeee e e e e e esseanrrerreeeeaaaeeesenaanns 253
CALCulate<1...2>:DTF:DISTaNCE:STOP.......ciceeeeieeeeeietenicereese s e s e e e e aeaeaaeeeeeeeeeeeeaeenennnnana, 253

[SENSe:]JFREQuency:CENTer <CenterFrequency>
This command defines the center frequency of the R&S ZNH.

In spectrum analyzer mode, the command also defines the measuring frequency for
time domain measurements (span = 0).

Parameters:
<CenterFrequency> Range: Depends on the operating mode and is specified in
the data sheet.
*RST: fmax /2 with fmax = maximum frequency
Default unit: MHz
Example: FREQ:CENT 100MHz

Defines a center frequency of 100 MHz.

[SENSe:]FREQuency:CENTer:STEP <Stepsize>

This command defines the center frequency step size.
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Parameters:

<Stepsize> Range: 1 Hz to fmax
*RST: - (AUTO 0.1*SPAN is switched on)
Default unit: MHz

Example: FREQ:CENT:STEP 120MHz

Defines a CF step size of 120 MHz.

[SENSe:]JFREQuency:CENTer:STEP:LINK <CouplingState>
This command couples and decouples the center frequency step size to the span.

For time domain measurements, the command couples the step size to the resolution
bandwidth.

Parameters:
<CouplingState> CENTerf | DIVTen | OFF

CENTerf
Sets the step size equal to the center frequency.

DIVTen
Couples the step size to the span (10 %).

OFF
Turns off the coupling (manual step size).

*RST: DIVTen

Example: FREQ:CENT:STEP:LINK DIVT
Couples the step size to 10% of the span.

[SENSe:]JFREQuency:SPAN <FrequencySpan>
This command defines the frequency span.

If you set a span of 0 Hz, the R&S ZNH starts a measurement in the time domain.

Parameters:

<FrequencySpan>  Range: Specified in the data sheet.
*RST: fmax with fmax = maximum frequency
Default unit: GHz

Example: FREQ:SPAN 10MHz

Defines a span of 10 MHz.

[SENSe:]JFREQuency:SPAN:AUTO <State>

This command turns on or off the automatic calculation of the ideal span.

Parameters:
<State> ON | OFF

*RST: OFF
Example: FREQ:SPAN:AUTO ON

Turns on the automatic span determination.
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[SENSe:]JFREQuency:SPAN:FULL
This command restores the full span.
This command is an event and therefore has no query and no *RST value.

Example: FREQ:SPAN:FULL
Restores full span.

Usage: Event

[SENSe:]JFREQuency:STARt <StartFrequency>

This command defines the start frequency for measurements in the frequency domain

(span > 0).
Parameters:
<StartFrequency> Range: Depends on the operating mode and is specified in
the datasheet.
*RST: 0 Hz
Default unit: GHz
Example: FREQ:STAR 20MHz

Defines a start frequency of 20 MHz.

[SENSe:]JFREQuency:STOP <StopFrequency>

This command defines the stop frequency for measurements in the frequency domain

(span > 0).
Parameters:
<StopFrequency> Range: Depends on the operating mode and is specified in
the datasheet.
*RST: fmax
Default unit: GHz
Example: FREQ:STOP 2000MHz

Defines a stop frequency of 2 GHz.

[SENSe:]JFREQuency:SETTings:COUPIling:ENABIe <State>

This command couples or decouples the frequency settings of the DTF measurement
to the other Cable and Analyzer measurements.

Parameters:

<State> ON |1
Frequency settings are coupled. When you change the fre-
quency or span in the DTF measurement, they also change in
the other Cable and Analyzer measurements (reflection, trans-
mission and cable loss).
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OFF | 0

Frequency settings of the DTF measurement are independent.
When you change the frequency or span in the DTF measure-
ment, they do not change in the other VNA measurements
(reflection, transmission and cable loss).

*RST: ON

Example: FREQ:SETT:COUP:ENAB OFF
Decouple frequency and span.

CALCulate<1...2>:DTF:DISTance:STARt <DtfDistanceStart>
This command defines the start distance of the cable measurement.
The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1...2> 1..2

Parameters:
<DtfDistanceStart> Numeric value in the range from 3 m (10 ft) to 1500 m (4921 ft)
The unit is either meter or feet, depending on your selection.

*RST: 3 m (10 ft)
Default unit: m

Example: CALC:DTF:DIST:STAR 50m
Sets the starting point of the measurement to 50 m.

CALCulate<1...2>:DTF:DISTance:STOP <DtfDistanceStop>
This command defines the end point of the cable measurement.
The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1...2> 1..2

Parameters:
<DtfDistanceStop> Numeric value in the range from 3 m (10 ft) to 1500 m (4921 ft)
The unit is either meter or feet, depending on your selection.

*RST: 1500 m (4921 ft)
Default unit: m

Example: CALC:DTF:DIST:STOP 500m
Sets the end point of the measurement to 500 m.

13.6.3.2 Configuring the Vertical Axis

The following commands configure the vertical (level) axis and level parameters of the
active display.
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Commands independent of the operating mode
Note that some of the commands for configuring the vertical axis are also valid for

other operating modes. If a command is available in another mode, it is indicated by

the list in the respective section.

List of commands

DISPlay<1...2>[:WINDow]: TRACe<1...2>:Y[:SCALE]:ADJUSE.....uetmiiiieeieeiieeeee et 254
DISPIay<1...2> LOSS:REFEIENCE. ... et te et et eeeeeeeeeeeeeeeeeeet ettt e e e ae e e e e e e e e e aaeaeeeeeeeeeeeeenenens 254
DISPlay<1...2>:LOSS:REFerence:POSItION. ......cotiiiiiiiiieieieeiiee ettt 255
DISPIaY<1...2> L 0SS Y:SCALE....cutuiieeieitieie e eee ettt e e e ettt ee e e e e e ettt s e e e e eetataaeeesestanaeeeeeenes 255
DISPlay<1...2>:MAGNItUJE:REFEIENCE. ......uueeieeeieetiieeeeeetitieeeeeeeeteeeeeeeeebeeeseeesstaeeaesenes 255
DISPlay<1...2>:MAGNitude:REFerence:POSItION. ........uuceeieieieeeiiieeeeeeeeeeceeeeeeeeeeevee e 256
DISPlay<1...2>:MAGNItUAE:Y:SCALE. ...ttt e e e 256
DISPlay<1...2>:MAGNItUAE:Y:SPACING. ..t eueeteeee ettt ettt et e e e e e eeas 256
DISPlay<1...2> PHASEREFEIENCE. ....cceeieieeeeeeeeeieeeeeeeeeieiteaett e esesese e e e e e e e e aeaeaeeeeeeeeeeennnees 257
DISPlay<1...2>:PHASE:REFErence:POSItION. ... cccccieeruiiieieeeeiiiceieeeeeeece e e e eeeree e e e eean e 257
DISPIaY<1... 2> PHASE:Y:SCALE....ouui e eeieteee i eeeeeettee e e e ettt ee e e e e e ettt eeeeeeeeataaaeeeesesnaaeaasenes 258
DISPIay<1...2> PHASE:UNWRED. ...ttt et e e e e e e e e 258
DISPlay<1...2>:VSWR:Y:SCALEMINIMUM. ...t et e e e 258
DISPlay<1...2>:VSWR:Y:SCALEMAXIMUM ... ceuiiiiiiite ettt e e e e e e e eaaas 258
DISPIay<1...2>:VSWRIY:SCALE....cceitiiiieietnnnaaaaaaaae e e e e e e eeaaaaeeeeeeeeeeeeeeeeeensnnnnnaaaaaaaaeeeeas 259
SOURCE: TG AT TENUALION. ... eeiteeeeeieeeeeeee e e e et e e et e e e et e e e eea e e eea e s et eerannsaeenneeresneeereans 259
DISPlay<1...2>[:WINDow]:TRACe<1...2>:Y[:SCALe]:ADJust
This command automatically scales the vertical axis for optimum display results.
This command is an event and therefore has no query and no *RST value.
The numeric suffix at DISPlay and TRACe are irrelevant for this command.
Example: DISP:TRAC:Y:ADJ

Adjusts the y-axis.
Usage: Event
DISPlay<1...2>:LOSS:REFerence <RefLevel>
This command defines the reference level for the cable loss measurement format.
The numeric suffix at DISPlay is irrelevant for this command.
Suffix:
<1..2> 1..2
Parameters:
<RefLevel> Numeric value in the range from -100 dB to 100 dB.

*RST: 0dB

Default unit: dB
Example: DISP:LOSS:REF 10

254
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Defines a reference level of 10 dB.

DISPlay<1...2>:LOSS:REFerence:POSition <RefPosition>

This command defines the position of the reference value in the diagram for the cable
loss measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<RefPosition> Numeric value in the range from 0 to 10.
*RST: 10

Example: DISP:LOSS:REF:POS 5

Moves the reference to the fifth grid line from the bottom.

DISPlay<1...2>:LOSS:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the cable loss mea-
surement format.

The numeric suffix at DISPIlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<DisplayRange> Numeric value in the range from 1 dB to 100 dB.
*RST: 100 dB
Default unit: dB

Example: DISP:LOSS:Y:SCAL 20

Defines a display range of 20 dB

DISPlay<1...2>:MAGNitude:REFerence <ReflLevel>
This command defines the reference value for the magnitude measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<RefLevel> Numeric value in the range from -80 dB to 30 dB

*RST: 0dB
Default unit: dB
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Example: DISP:MAGN:REF -10
Defines a reference level of -10 dB.

DISPlay<1...2>:MAGNitude:REFerence:POSition <RefPosition>

This command defines the position of the reference value in the diagram for the magni-
tude measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<RefPosition> Numeric value in the range from 0 to 10.
*RST: 10

Example: DISP:MAGN:REF:POS 5

Moves the reference to the fifth grid line from the bottom.

DISPlay<1...2>:MAGNitude:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the magnitude mea-
surement format.

Note that you have to set a logarithmic scaling before you can use this command with
DISPlay<l...2>:MAGNitude:Y:SPACing on page 256.

The numeric suffix at DISPIlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<DisplayRange> Numeric value in the range from 1 dB to 150 dB.
The number you enter is rounded up to the next possible display
range. For example, if you enter 9, the R&S ZNH automatically
sets the display range to 10.
*RST: 100 dB
Default unit: dB

Example: DISP:MAGN:Y:SCAL 50 DB

Defines a display range of 50 dB.

DISPlay<1...2>:MAGNitude:Y:SPACing <ScalingType>

This command selects the scaling of the vertical axis for the magnitude measurement
format.

The numeric suffix at DISPlay is irrelevant for this command.
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Suffix:
<1..2> 1..2
Parameters:
<ScalingType> LINear | LOGarithmic
LINear
Selects a linear scale (%).
LOGarithmic
Selects a logarithmic scale (dB).
*RST: LOGarithmic
Example: DISP:MAGN:Y:SPAC LIN

Selects linear scaling.

DISPlay<1...2>:PHASe:REFerence <ReflLevel>
This command sets the reference value for the phase measurement format.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<RefLevel> Numeric value in the range from -100000° to 100000°.
*RST: 0dB

Example: DISP:MAGN:REF -10

Sets the reference level to -10 dB

DISPlay<1...2>:PHASe:REFerence:POSition <RefPosition>

This command defines the position of the reference value on the display for the phase
measurement format.

Each step shifts the reference position one grid line up or down.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<RefPosition> Numeric value in the range from 0 to 10.
*RST: 10

Example: DISP:LOSS:REF:POS 5

Sets the reference to the center of the display (i.e. the fifth grid
line from the bottom).
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DISPlay<1...2>:PHASe:Y:SCALe <DisplayRange>

This command defines the display range of the vertical axis for the phase measure-
ment format.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<DisplayRange> Numeric value in the range from 90° to 100000°.
*RST: 360°

Example: DISP:PHAS:Y:SCAL 180

Sets the display range of the phase measurement to 180°

DISPlay<1...2>:PHASe:UNWRap <State>
This command removes the restriction limiting the value range to +/- 180°.

The numeric suffix at DISPIlay is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<State> ON | OFF
*RST: OFF
Example: DISP:PHAS:UNWR ON

Activates the phase unwrap.

DISPlay<1...2>:VSWR:Y:SCALe:MINimum <DisplayRange>

This command defines the bottom value of the vertical axis for the VSWR measure-
ment format.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<DisplayRange> Numeric value in the range from 1.0 to 70.
*RST: 1.0

Example: DISP:VSWR:Y:SCAL:MIN 3

Defines a bottom value of 3 for the vertical axis.

DISPlay<1...2>:VSWR:Y:SCALe:MAXimum <DisplayRange>

This command defines the top value of the vertical axis for the VSWR measurement
format.
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The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<DisplayRange> Numeric value in the range from 1.1 to 71.
*RST: 21

Example: DISP:VSWR:Y:SCAL:MAX 25

Defines a top value of 25 for the vertical axis.

DISPlay<1...2>:VSWR:Y:SCALe <DisplayRange>

This command defines the bottom value of the vertical axis for the VSWR measure-
ment format.

The numeric suffix at DISPIlay is irrelevant for this command.

Suffix:

<1..2> 1..2

Parameters:

<DisplayRange> Numeric value in the range from 1.1 to 71.
The number you enter is rounded up to the next possible display
range. For example, if you enter 5, the R&S ZNH automatically
sets the display range to 1...6.
*RST: 1..21

Example: DISP:VSWR:Y:SCAL 50

Defines a display range of 1...71.

SOURce:TG:ATTenuation <OutputLevel>

This command defines the relative output level of the tracking generator.

Parameters:
<OutputLevel> Range: 0 to 40
*RST: 0
Default unit: DB
Example: SOUR:TG:ATT 40
Sets the attenuation to 40 dB and therefore an output level of —
40 dBm

13.6.3.3 Setting the Bandwidth

The following commands configure the filter bandwidths of the R&S ZNH. Note that
both groups of commands (BANDwidth and BWIDth) are the same.
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List of commands

[SENSe:|BWIDth[:RESOIULION]. ...t teeeeeeieeeeeieieiiieeeiinineeeaaaaeae e e e e e e eeeaaaeaaeeeeeeeeeeeeennensnnnnnnnnnn 260
[SENSe:IBANDWIAth[:RESOIULION]...ccvvrerrrriririiiiieieieieeeeeeeeeeeeeeeereeeeerersrsrarra e eeeeeaens 260
[SENSe:]BWIDth[:RESOIUtION]:AUTO . ccuuueieeeeeeiie e ee ettt e eeeeetee e e e e e eet e e e e eeeanae s e e e eesnnanns 260
[SENSe:]IBANDWIGth[:RESOIUION]AUTO. 1+ eeeeeeeeeseeeeeeeseeeseseseeseseseeseseseeeeseseseseeseseneenen. 260

[SENSe:]BWIDth[:RESolution] <ResolutionBW>
[SENSe:]BANDwidth[:RESolution] <ResolutionBW>

This command defines the resolution bandwidth.

Parameters:

<ResolutionBW> Range: 1Hz to 3 MHz
*RST: - (AUTO is set to ON)
Default unit: GHz

Example: BAND 100 kHz

Sets the resolution bandwidth to 100 kHz.

[SENSe:]BWIDth[:RESolution]:AUTO <State>
[SENSe:]BANDwidth[:RESolution]:AUTO <State>

This command couples and decouples the resolution bandwidth to the span.

Parameters:
<State> ON | OFF

*RST: ON
Example: BAND:AUTO OFF

Decouples the resolution bandwidth from the span.

Performing Measurements
The following commands control the actual measurement process.

List of commands

INITItE CONTINUOUS. ..« e ae e e e e e e e e e e e e e e e e et eeeeeneaneeanae e e e e e e e e e e e eeeaeaeaeeeeeeeeeenanennennnnnnnnnn 260
[SENSE:ISWEEDP:POINTS. ....ieieieeeeeeeeeeeee e et eeeee ettt s s e e e s e e e e e e e aeeeeeeeeeeeeeeeenennennnnnnnnnn 261

INITiate:CONTinuous <State>

This command selects the sweep mode.

Parameters:

<State> ON | OFF
ON
Selects continuous sweeps.
OFF
Selects single sweep.
*RST: ON
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Example: INIT:CONT OFF
Turns on single sweep mode.

[SENSe:]SWEep:POINts <NrofPoints>
This command queries the number of measurement points in a single sweep.

This command is a query and therefore has no *RST value.

Parameters:
<NrofPoints> Returns the number of sweep points.
Example: SWE : POIN?

Returns the number of sweep points.

13.6.3.5 Working with Traces

The following commands set up the trace and the various functions associated with i,
e.g. trace mathematics or the selection of the detector.

List of commands

CALCulate<1...2>:MATH<1...2>:COPY:MEMOry<1...3> .. ittt e 261
DISPlay<1...2>[:WINDow]:TRACe<1...2>:MEMOry<1...3>[:STATE]. v v rvrerererrererereerererereenen. 262
DISPlay<1...2>[:WINDOW]: TRACE<1...2>:MODE.......coi it 262
FORMBEIDATA et eeeeseeeeseeeeseeseseeseseseseeseseeseseaseseaseseeseseaseseaseseesesseseseesessessanesessenes 263
R Oy FoT o =@ L LY 263
MEASUrEMENEST ... 2> ISUP..... e e e e e e et e e e e e ea e e e eb e e eenneeeaan 264
MEASUrement<1...2>:ISUP:APER. ... oottt ettt e et e e e e et e e e e e e eebe e e e e e easba s eaaeees 264
MEASurement<1...2>:ISUP:APER:AUTO......ccouuieieeieetiieeeeeetee e e et e e e e et e e e e e eebn s 264
L L T ISt 2 I L 1 o T 265
LR O B I 7 L 265
TRACE<...2>[:DATALMEMOIY 2. .. ettt et e e e e e e e e e e e e e enas 266

CALCulate<1...2>:MATH<1...2>:COPY:MEMory<1...3> [<MemorySlot>]

This command stores the selected trace into the memory trace of the R&S ZNH.
This command is an event and therefore has no query and no *RST value.

The numeric suffix at CALCulate and MEMory are irrelevant for this command.

The numeric suffix at MATH selects the number of the trace.

Suffix:

<1...2> 1..2

<1...2> 1..2

<1...3> 1...3

Parameters:

<MemorySlot>

Example: CALC:MATH:COPY :MEM
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Usage: Setting only

Copies the trace into the memory.

DISPlay<1...2>[:WINDow]:TRACe<1...2>:MEMory<1...3>[:STATe] <State>
This command turns the memory trace on and off.
The numeric suffix at DISPlay and MEMory are irrelevant for this command.

The numeric suffix at TRACe selects the number of the trace.

Suffix:
<1..2> 1..2
<1..2> 1..2
<1...3> 1...3
Parameters:
<State> ON | OFF
*RST: OFF
Example: DISP:TRAC:MEM ON

Activates the memory trace.

DISPlay<1...2>[:WINDow]:TRACe<1...2>:MODE <DisplayMode>
This command selects the trace mode.

If you are using the average, max hold or min hold trace mode, you can set the number
of measurements with [SENSe: ] SWEep : COUNt<SweepCount>. Note that synchroni-
zation to the end of the average count is possible only in single sweep mode.

The numeric suffix at DISPlay is irrelevant for this command.

The numeric suffix at TRACe selects the number of the trace.

Suffix:

<1..2> 1..2

<1..2> 1..2

Parameters:

<DisplayMode> WRITe | AVERage | MINHold | MAXHold | VIEW | FREeze |
INFinite
*RST: WRITe

You can turn off the trace with
DISPlay<l...2>[:WINDow] :TRACe<l...2>[:STATe] .
For more information, see chapter "Trace Mode".
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Example: SWE : CONT OFF
SWE : COUN 16
Turn on single sweep mode and sets the number of measure-
ments to 16.
DISP:TRAC:MODE MAXH

Activates MAXHold mode for the trace.
INIT; *WAI

Starts the measurement and waits for the end of the 16 sweeps.

FORMat[:DATA] <Format>[, <>]

This command selects the data format that is used for transmission of trace data from
the R&S ZNH to the controlling computer.

Note that the command has no effect for data that you send to the R&S ZNH. The
R&S ZNH automatically recognizes the data it receives, regardless of the format.

Parameters:

<Format> ASCii | REAL
ASCii
Returns the data in ASCII format, separated by commas.
REAL
Returns the data as 32-bit IEEE 754 floating point numbers in
the "definite length block format".
*RST: ASCii
In REAL, 32 format, a string of return values would look like:
#42424<value 1><value 2>...<value n> with
#4 - representing the number of digits of the following number of
data bytes (= 4 in this example);
2524 - representing the number of following data bytes (2524,
corresponds to the 711 sweep points of the R&S ZNH.
<value> - representing 4-byte floating point value.

Example: FORM ASC
Selects the ASCii data format.

FORMat:BORDer <TransferOrder>

This command selects the format of binary data.
Parameters:

<TransferOrder> NORMal | SWAPped

NORMal
The most significant byte is transferred first big endian).

SWAPped
The least significant byte is transferred first (little endian).

*RST: SWAPped

Example: FORM:BORD NORM
Changes the byte order to normal mode.
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MEASurement<1...2>:ISUP <State>
This command turns interference suppression on and off.

The numeric suffix at MEASurement is irrelevant for this command.

Suffix:

<1..2> 1..2

Parameters:

<State> ON | OFF
ON
The interference suppression is turned on.
OFF
The interference suppression is turned off.
*RST: OFF

Example: MEAS:ISUP ON

Turns interference suppression on.

MEASurement<1...2>:ISUP:APER <ApertureStep>
This command defines the aperture size for interference suppression.

The numeric suffix at MEASurement is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<ApertureStep> Numeric value that defines the aperture.
*RST: 1

Example: MEAS:ISUP:APER 0.8

Sets an aperture size of 0.8.

MEASurement<1...2>:ISUP:APER:AUTO <State>
This aperture size is set auto for interference suppression.

The numeric suffix at MEASurement is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<State> ON
The aperture size is set auto.
OFF
The aperture size is set manual.
Example: MEAS:ISUP:APER:AUTO

The aperture size is set auto.
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UNIT<1...2>:LENGth <LengthUnit>
This command selects the length unit.

The numeric suffix at UNIT is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<LengthUnit> METer | FEET
METer
Selects meter as the length unit.
FEET
Selects feet as the length unit.
*RST: METer

Example: UNIT:LENGth FEET

Selects feet as the length unit.

TRACe<1...2>[:DATA]? [<arg0>]

This command queries the trace data of the current measurement.

It also transfers data from a file to a particular trace.

With the command FORMat [ : DATA] on page 263, you can set the data format.
The numeric suffix at TRACe is irrelevant for this command.

Suffix:
<1..2> 1..2

Parameters:
<arg0> TRACe1 | TRACe2 | LIST | PHOLd | RAW

TRACe1
Queries the data of trace 1.

TRACe2
Queries the data of trace 2.

LIST
Queries the peak list of the measurement.

PHOLd
Queries the scanned peak hold list in the receiver mode mea-
surement.

RAW

Queries the raw FSK/ASK data in the analog demodulation
mode measurement.

The R&S ZNH returns 711 values. Each value corresponds to
one pixel of a trace.

The unit depends on the measurement and the unit you have
set with UNIT<1...2>:POWer.
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Note: If you use the auto peak detector, the command reads out
positive peak values only.

TRAC:DATA? TRACE1
Reads out the data for trace 1.

Query only

TRACe<1...2>[:DATA]:MEMory? [<arg0>]

Read memory trace data.

The numeric suffix at TRACe is irrelevant for this command.

Suffix:
<1...2>

Parameters:
<arg0>

Example:

Example:

Usage:

TRACe1 | TRACe2 | TRACe3 | TRACe4

CALC:MATH:COPY : MEM
TRAC :MEM?
Copy trace1 to memory1 and read memory1 trace data.

CALC:MATH2 :COPY : MEM
TRAC:MEM? TRACE2
Copy trace2 to memory2 and read memory2 trace data.

Query only

Using Markers and Deltamarkers

The following commands control the operation of marker, delta markers and marker

functions.

Marker and Deltamarkers

The following commands are for setting and controlling markers and deltamarkers.

List of commands

CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...
CALCulate<1...

2> DELTamMarker<i...6>[:STATE].....ccuuueeieeeeeeriieeeeeeeeeteeeeeeeeantaeeeeeseereeeaees 267
2> DELTamarker<1...6>A0FF.......cccouuiie e e e 267
2>:DELTamarker<1...6>:MAXIiMUM[:PEAK].....cccceetriiiiieieeeieieeeeeeeeeeeeeeee 267
2>:DELTamarker<1...6>:MAXIiMUM:NEXT.......cooiiuieiiiieeeeee e 268
2>:DELTamarker<1...6>:MINIMUM[:PEAK]........coueiiiiiiiiiiee e, 268
2> DELTAMArKEr<1...8> X .. i iiieiiiiie e eeeetee i e e et e e e et e e e e e eenbe e e e e e eeranas 268
2>:DELTamarker<1...6>:X:RELAtIVE........uuueeeiiieieieieeeeeeeeeceeeeeeeeeeeeeeeneaeae 269
2> DELTamMarker<1...8> Y 2. it e e e 269
B Y =T S LG > S I/ - N 270
2> MARKEI<T...B8> A0FF ... .ot e e 270
2>:MARKer<1...6>:FUNCtion:STRack[:STATE].......cceverererrerreereenrninrnnaanans 270
2>:MARKer<1...6>:MAXIMUM[IPEAK]...uuiee ettt 271
2>:MARKer<1...6>:MAXIMUMINEXT .....ccuuuirieimriiiiiiieieseeeeeeeeeeeeeeeeeeeeeneennnns 271
266
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CALCulate<1...2>:MARKer<1...6>:MINIimUM[:PEAK].....ccciiiii e 271
CALCulate<1...2>:MARKEIr<1...65:MODE.......ccoiiii et aas 272
CALCUIate<T... 2> MARKEIST...8> X . e eeeeeeetee e et e e e e e e e e e eae e e e e e eea e e e eaeeeeeans 272
CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>[:STATE]...ceeerrrrrrrrrrrnnncaaaaaaeeeeeeeeaaaaeens 273
CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2> LEFT....ccoeiiiiiiiiie et 273
CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>:RIGHTL.........cccceeerrerriiriiieeeeeereee e, 274
CALCUIate<T ... 25 MARKEIST .. B> Y 2 ettt e e e e et e e e e e ens 274

CALCulate<1...2>:DELTamarker<1...6>[:STATe] <State>
This command turns delta markers on and off.

If you set the suffix at DELTamarker to 1, or use no suffix, the R&S ZNH interprets this
as delta marker 2 because the first marker has to be a normal marker. If more than one
normal marker (2 to 6) is already active, the command turns these markers into delta
markers. If no delta marker is active yet, the command activates the delta marker and
positions it on the trace maximum.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:DELT3 ON

Turns on delta marker 3 or turn marker 3 into a delta marker.

CALCulate<1...2>:DELTamarker<1...6>:AOFF
This command turns off all active delta markers.
This command is an event and therefore has no query and no *RST value.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Example: CALC:DELT:AQFF
Turns off all delta markers.

Usage: Event

CALCulate<1...2>:DELTamarker<1...6>:MAXimum[:PEAK]

This command positions a delta marker on the current trace maximum.

If necessary, the corresponding delta marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Example: CALC:DELT3:MAX
Moves delta marker 3 to the maximum peak.
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Usage: Event

CALCulate<1...2>:DELTamarker<1...6>:MAXimum:NEXT

This command positions a delta marker on the next smaller trace maximum.
If necessary, the corresponding delta marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Example: CALC:DELT2:MAX:NEXT
Moves delta marker 2 to the next smaller maximum peak.

Usage: Event

CALCulate<1...2>:DELTamarker<1...6>:MINimum[:PEAK]

This command positions a delta marker on the current trace minimum.

If necessary, the corresponding delta marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Example: CALC:DELT3:MIN
Moves delta marker 3 to the trace minimum.

Usage: Event

CALCulate<1...2>:DELTamarker<1...6>:X <FrequencyOrTime>

This command positions a delta marker on a particular coordinate on the horizontal
axis.

Note that it is possible to place the marker outside the visible trace. In that case, this
value is invalid.

If necessary, the corresponding delta marker is activated first.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Parameters:

<FrequencyOrTime> Numeric value that indicates the coordinate on the horizontal
axis.
Range: Maximum span.

Default unit: GHz
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Example: CALC:DELT:MOD REL

Delta marker positions are relative to marker 1.
CALC:DELT2:X 10.7MHz

Positions delta marker 2 10.7 MHz to the right of marker 1.
CALC:DELT2:X?

CALC:DELT2:X:REL?

Queries the absolute and relative position of delta marker 2.

CALCulate<1...2>:DELTamarker<1...6>:X:RELative <FrequencyOrTime>
This command positions a delta marker on a position relative to the reference marker.
If necessary, the corresponding delta marker is activated first.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Parameters:
<FrequencyOrTime> Defines the distance of the marker to the reference marker.
Range: Depends on the current scaling of the horizontal
axis.

Default unit: GHz

Example: CALC:DELT3:X:REL 5 kHz
Sets the delta marker at a distance of 5 kHz to the reference
position.

CALCulate<1...2>:DELTamarker<1...6>:Y?

This command queries the vertical position of a delta marker. The result is always a
relative value in relation marker 1.

If necessary, the corresponding delta marker is activated first.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end between activating the delta marker and reading out the result. This is only
possible in single sweep mode.

In spectrum analyzer mode, the unit depends on the unit you have set and the scaling
of the vertical axis.

Parameter or measuring functions Output unit
DBM | DBPW | DBUV | DBMV | DBUA dB (lin/log)
WATT | VOLT |AMPere dB (lin), % (log)

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
DELTamarker selects the deltamarker.

Parameters:
<MarkerPosition>
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Example: INIT:CONT OFF
CALC:DELT2 ON

Turns on single sweep mode and delta marker 2.
INIT; *WAT

Starts a sweep and waits for its end.
CALC:DELT2:Y?

Queries the position of delta marker 2.

Usage: Query only

CALCulate<1...2>:MARKer<1...6>[:STATe] <State>
This command turns markers on and off.

If you do not use a suffix at MARKer, marker 1 is selected. If one or more delta mark-
ers (2 to 6) are already active, the command turns these delta markers into normal
markers.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:MARK3 ON

Turns on marker 3.

CALCulate<1...2>:MARKer<1...6>:AOFF

This command turns off all active markers, delta markers and active marker measure-
ment functions.

This command is an event and therefore has no query and no *RST value.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: CALC:MARK:AQOFF
Switches off all markers.

Usage: Event

CALCulate<1...2>:MARKer<1...6>:FUNCtion:STRack[:STATe] <State>
This command turns marker tracking on and off.

The numeric suffix at CALCulate and MARKer are irrelevant for this command.

Suffix:
<1...2> 1..2
<1...6> 1...6
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Parameters:
<State> ON|OFF|1]|0
*RST: OFF
Example: CALC:MARK:FUNC:STR ON

Turn on marker tracking.

CALCulate<1...2>:MARKer<1...6>:MAXimum[:PEAK]

This command positions a marker on the current trace maximum.

If necessary, the corresponding marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: CALC:MARK2 : MAX
Moves marker 2 to the maximum peak.

Usage: Event

CALCulate<1...2>:MARKer<1...6>:MAXimum:NEXT

This command positions a marker on the next smaller trace maximum.

If necessary, the corresponding marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: CALC:MARK2 :MAX : NEXT
Moves marker 2 to the next smaller maximum peak.

Usage: Event

CALCulate<1...2>:MARKer<1...6>:MINimum[:PEAK]

This command positions a marker on the current trace minimum.

If necessary, the corresponding marker is activated first.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Example: CALC:MARK2 :MIN
Moves marker 2 to the trace minimum.

Usage: Event
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CALCulate<1...2>:MARKer<1...6>:MODE <MarkerFormat>
This command selects the type of information a marker shows.

The numeric suffix at CALCulate and MARKer are irrelevant for this command.

Suffix:

<1..2> 1..2
<1...6> 1...6
Parameters:

<MarkerFormat> NORMal | RPDB | RPL | RSCalar | IMPedance | ADMittance |
NIMPedance | NADMittance | SWR | GDELay

See table below for supported parameters.

*RST: NORMal

ADMittance admittance in complex format (real + imaginary)

IMPedance impedance in complex format (real + imaginary)

NADMittance standardized admittance in complex format (real +
imaginary)

NIMPedance standardized impedance in complex format (real +
imaginary)

NORMal normal marker

RPDB reflection coefficient in complex format (magnitude

(dB) + phase)

RPL reflection coefficient in complex format (magnitude
(lin) + phase

RSCalar reflection coefficient in complex format (real + imagi-
nary)

SWR standing wave ratio

GDELAY group delay

CALCulate<1...2>:MARKer<1...6>:X <FrequencyOrTime>
This command positions a marker on a particular coordinate on the horizontal axis.

If one or more delta markers (2 to 6) are already active, the command turns these delta
markers into normal markers.

Note that it is possible to place the marker outside the visible trace. In that case, this
value is invalid.

If necessary, the corresponding delta marker is activated first.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.
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Parameters:

<FrequencyOrTime> Indicates the coordinate on the horizontal axis.
The unit in spectrum analyzer mode depends on the measure-
ment, e.g. Hz for measurements in the frequency domain and
seconds for measurements in the time domain.
Range: Maximum span.
Default unit: GHz

Example: CALC:MARK2:X 10.7MHz
Positions marker 2 to frequency 10.7 MHz.

CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>[:STATe] <State>
This command turns marker search limits on and off.

The search limit restricts the evaluation range of the trace when "set marker" functions
are performed. For example, marker set to peak with command CALCulate<l...2>:
MARKer<1l...6>:MAXimum[:PEAK] on page 271 sets the marker only at the peak of
the trace within the search limit.

The numeric suffix at CALCulate is irrelevant for this command.

The numeric suffix at MARKer selects the marker. The numeric suffix at SLIMits selects

the limit line.
Parameters:
<State> ON | OFF
*RST: OFF
Example: See CALCulate<l...2>:MARKer<l...6>:X:

SLIMits<l...2>:RIGHt on page 274.

CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>:LEFT <SearchLimit>
This command defines the left limit of the marker search range.

To use the command, you first have to turn on search limits with
CALCulate<l...2>:MARKer<l...6>:X:SLIMits<l...2>[:STATe]

on page 273.
The numeric suffix at CALCulate is irrelevant for this command.

The numeric suffix at MARKer selects the marker. The numeric suffix at SLIMits selects
the limit line.
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Parameters:

<SearchLimit> Sets the left marker search limit.
The unit in the spectrum analyzer mode depends on the mea-
surement, e.g. Hz for measurements in the frequency domain
and seconds for measurements in the time domain.
Range: Maximum span.
*RST: — (is set to the left diagram border when switching

on search limits)

Default unit: GHz

Example: See CALCulate<l...2>:MARKer<l...6>:X:
SLIMits<l...2>:RIGHt on page 274.

CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>:RIGHt <SearchLimit>
This command defines the right limit of the marker search range.

To use the command, you first have to turn on search limits with
CALCulate<l...2>:MARKer<l...6>:X:SLIMits<l...2>[:STATe]
on page 273.

The numeric suffix at CALCulate is irrelevant for this command.

The numeric suffix at MARKer selects the marker. The numeric suffix at SLIMits selects
the limit line.

Parameters:

<SearchLimit> Sets the right marker search limit.
The unit depends on the measurement, e.g. Hz for measure-
ments in the frequency domain and seconds for measurements
in the time domain.

Range: Maximum span.

*RST: — (is set to the right diagram border when switching
on search limits)

Default unit: GHz

Example: CALC:MARK:X:SLIM ON
CALC:MARK:X:SLIM:LEFT 10MHz
CALC:MARK:X:SLIM:RIGH 100MHz

Turns on search limits and defines a search range from 10 MHz
to 100 MHz.

CALCulate<1...2>:MARKer<1...6>:Y?
This command queries the absolute vertical position of a marker.
If necessary, the corresponding marker is activated first.

To get a valid result, you have to perform a complete sweep with synchronization to the
sweep end between activating the delta marker and reading out the result. This is only
possible in single sweep mode.

The unit of the return value depends on UNIT<1...2>:POWer.
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The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
MARKer selects the marker.

Parameters:
<MarkerPosition> Numeric value of the marker position.

Example: INIT:CONF OFF
CALC:MARK2 ON

Turns on single sweep mode and marker 2.
INIT; *WAT

Starts a sweep and waits for the end.
CALC:MARK2:Y?

Queries the position of marker 2.

Usage: Query only

Marker Functions

The following commands perform various kinds of analysis at the marker position.

List of commands

DISPlay<1...2>:IMPedance:REFerence:POSItiON. .........cceeuuuiiiiiiiiiiie et e 275
DISPIAY<1...25:ZOO0M:AREA[STATE] . .vcveeeeeeeeeeeeeeeeeeeseseeeseseseseseseseseeseseseseseseseeesesesesenes 275
DISPIay<1...2>:ZO0M:FACTO . ..ctuuieeeeeetetieeeeeeeeteeee e e ettt aeeeeeeeataaeeeeeesataseeseestaaeeeseesnnanns 276
DISPIaY<1...23:Z00M:X. . ettt ettt et e e et et e e et e e e e e e aaaaeaan 276
DISPIay<1...23:Z00ME:Y ...ttt e ettt e e e et e e e e e e e aaan 276

DISPlay<1...2>:IMPedance:REFerence:POSition <RefPosition>

This command sets the reference impedance for the smith chart measurement format.
The impedance can be between 1mQ and 10 kQ.

The numeric suffix at DISPlay selects the measurement screen in dual trace mode and
is in the range <1...2>.

Suffix:

<1..2> 1..2

Parameters:

<RefPosition> Numeric value in the rnage from 1 mQ to 10 kQ.
*RST: 50
Default unit: OHM

Example: DISP:IMP:REF:POS 75 OHM

Sets the reference impedance to 75 Ohm.

DISPlay<1...2>:ZO0M:AREA[:STATe] <State>
This command turns the marker zoom function in a Smith chart on and off.

The numeric suffix at DISPlay selects the measurement screen in dual trace mode and
is in the range <1...2>.
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Suffix:
<1..2> 1..2
Parameters:
<State> ON | OFF
*RST: OFF
Example: DISP:ZOOM:AREA ON

Activates the marker zoom function.

DISPlay<1...2>:Z00M:FACTor <ZoomFactor>
This command sets the zoom factor of the marker zoom function in a Smith chart.

The numeric suffix at DISPlay selects the measurement screen in dual trace mode and
is in the range <1...2>.

Suffix:

<1..2> 1..2

Parameters:

<ZoomFactor> 21418

Example: DISP:ZOOM:FACT 4

Sets the zoom factor to 4

DISPlay<1...2>:Z00M:X <XShiftFactor>
This command shifts the zoom window horizontally in the Smith chart.
'0%'" marks the center on the horizontal axis.

The numeric suffix at DISPlay selects the measurement screen in dual trace mode and
is in the range <1...2>.

Suffix:

<1..2> 1.2

Parameters:

<XShiftFactor> Numeric value in the range from -50 % to 50 %.
*RST: 0

Example: DISP:ZOOM:X 10

Shift the zoom window 10% to the right.

DISPlay<1...2>:Z00M:Y <YShiftFactor>
This command shifts the zoom window vertically in the Smith chart.
0%' marks the center on the vertical axis.

The numeric suffix at DISPlay selects the measurement screen in dual trace mode and
is in the range <1...2>.
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Suffix:

<1..2> 1.2

Parameters:

<YShiftFactor> Numeric value in the range from -50 % to 50 %.
*RST: 0

Example: DISP:ZOOM:Y =25

Shifts the zoom window 25% down.

Configuring and Using Measurement Functions

This chapter provides information on how to configure two-port measurements with the
tracking generator. The structure follows the order of the actual operation sequence
used when performing a measurement:

To perform the actual measurement, use the commands described in Chapter 13.6.3.4,
"Performing Measurements", on page 260.

e Configuring the Measurement POrt...........cooiiiiiiiiiii e 277
e Selecting the Cable CharacteristiCS...........covecciviiiiiiiiie e 278
e Selecting the Measurement MOde...........coooiiiiirieeiiieecrre e, 279
e Selecting and Reading the Measurement..............uuuiiiiiiiieiiie e, 280
o Calibrating the Measurement..........oo e 284
o Working With @ DTF LiSt.cceieiiiiiie et 288

Configuring the Measurement Port

The following chapter describes commands relate to the measurement port.

List of commands

MEASUMEMENTST ... 2> P ORT ...ttt ittt et e et e et e et e et e sa e et s s s seansransesnssraseansrannns 277
SOURCE: TGP OWVET . ...cciieete e i et e e e ettt e e e e e ea e s e e s e et b e s eesesab s eesseebasaseesresbansseeserenns 278
SOURCE:TGIRANGE. ....uuuiiiet ettt e et et e e et e et e e eaa s et eb e e eaaessaaseseaaeseranseerannereen 278

MEASurement<1...2>:PORT <PortNumber>
This command selects the measurement port.

The numeric suffix at MEASurement is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<PortNumber> Numeric value in the range from 1 to 2.
*RST: 1

Example: MEAS:PORT 1

Selects port 1.

User Manual 1334.5985.02 — 03 277



R&S®ZNH Remote Commands

Remote Control - Commands

SOURce: TG:POWer <TgOutputLevel>

This command defines the absolute output level of the tracking generator.

Parameters:

<TgOutputLevel> Numeric value in the range from 0 to -40 dBm.
*RST: 0
Default unit: dBm

Example: SOUR:TG:POW -20

Defines an output level of -20 dBm.

SOURce: TG:RANGe <arg0>

This command defines the tracking generator (TG) power range mode. For more infor-
mation, see the datasheet for details.

Parameters:

<arg0> LEVeled | MAXimum
LEVeled
Selects the TG power range to leveled.
MAXimum

Selects the TG power range to maximum.

Selecting the Cable Characteristics

The following commands define the cable characteristics for the cable you are testing.

List of commands

CALCulate<1...2>:DTF:CABLEILENGth......cccuuiiiiiiii 278
CALCulate<1...2>:DTF:CABLE:PRESEL.......cceeiiiiiiii e 278

CALCulate<1...2>:DTF:CABLe:LENGth <CableLength>

This command sets the cable length.

Suffix:

<1..2> 1.2

Parameters for setting and query:

<CableLength> Numeric value in the range from 3 m to 1500 m.
*RST: 20m

Default unit: M

Example: CALCulate:DTF:CAB:LENG 2 M
Sets the cable length to 2 meter.

CALCulate<1...2>:DTF:CABLe:PRESet <CableModel>

This command selects the cable model.
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The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<CableModel> String containing the filename of the cable model.
Example: CALC:DTF:CAB:PRES '5088-HLFR.CBLMOD'

Selects the cable model from the file 5088-HLFR.CBLMOD

Selecting the Measurement Mode

The following commands select the measurement mode.

List of commands

MEASUremMent<1...2>:MODE.......ccouuiiiieeee it eeee e e e e e e e e e e e s et e e s e e e eean e s eansareans 279

MEASurement<1...2>:MODE <MeasMode>
This command selects the measurement mode.

The numeric suffix at MEASurement is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<MeasMode> VECTor | VVMeter | DTFault | REFLection | SPECtrum |
TRANsmission | LOSS
VECTor
Selects the vector network analyzer measurement.
VVMeter
Selects the vector voltmeter measurement.
DTFault
Selects the distance-to-fault measurement.
REFLection
Selects the reflection measurement (S11, S22) depending on
MEASurement<1...2>:PORT on page 277.
SPECtrum
Selects the spectrum measurement.
TRANsmission
Selects the transmission measurement (S21, S12) depending on
MEASurement<l...2>:PORT on page 277.
LOSS
Selects the cable loss measurement.
*RST: REFLection

Example: MEAS :MODE LOSS

Activates cable loss measurement.
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Selecting and Reading the Measurement

The following commands select the measurement format and query various measure-
ment results in CAT mode.

List of commands

CALCulate<1...2>:TRACE:VSWRIMAX [ :STATE] it tiu ittt e e e 280
CALCulate<1...2>:TRACe:CABLE:LENGth:RESUI?......cuiiiiieee e 280
CALCulate<1...2>:TRACe:CABLE:LENGIN[:STATE]...ceuteieeeeeee et e e e 281
CALCulate<1...2>:TRACE:CABLE:LOSS:RESUI?. ....ceneieieeeeee et 281
CALCulate<1...2>:TRACE:LIMit:VSWRIFAIL?.....n et e e eeaa s 281
CALCulate<1...2>:TRACE:VSWR:AVG:RESUI?......cueiiiee e 282
CALCulate<1...2>:TRACE:VSWR:MAX:RESUI?.....ouiiii i e e e e 282
MEASUrement<1...2> FORMAL........ccuueeieieiiiriieeeeeeeeteeeeeeeereeeeeeseeteeeeeeressaaeeeserssnaeaaees 283
MEASurement<1...2>:FUNCHON:SELECE........ccuuiiiiiiieieee et 284

CALCulate<1...2>:TRACe:VSWR:MAX[:STATe] <State>
This command turns the display of the maximum and average VSWR on and off.

Use CALCulate<l...2>:TRACe:VSWR:AVG:RESult? on page 282 and
CALCulate<l...2>:TRACe:VSWR:MAX:RESult? on page 282 to query the corre-
sponding results.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<State> ON | OFF
ON
Turns on the display of the maximum and average VSWR.
OFF
Turns off the display of the maximum and average VSWR.
*RST: OFF

Example: CALC:TRAC:VSWR:MAX:STAT ON

Displays the VSWR results.

CALCulate<1...2>:TRACe:CABLe:LENGth:RESult?

This command queries the results of the electrical cable length.
The numeric suffix at CALCulate is irrelevant for this command.
This command is a query and therefore has no *RST value.

Suffix:
<1..2> 1..2
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Parameters:
<Return values> ElLength
Numerical value in mm
Example: CALC:TRAC:CABL:LENG:RES?
Queries the measurement result of the electrical cable length.
Usage: Query only

CALCulate<1...2>:TRACe:CABLe:LENGth[:STATe] <State>
This command turns the electrical length format on and off.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1.2
Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:TRAC:CABL:LENG ON

Activates the electrical cable length.

CALCulate<1...2>:TRACe:CABLe:LOSS:RESult?
This command queries the cable loss measurement result.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1..2

Parameters:

<Return values> Cable loss in dB.

Example: CALC:TRAC:CABL:LOSS:RES?
Returns the cable loss in dB.

Usage: Query only

CALCulate<1...2>:TRACe:LIMit:VSWR:FAIL?

This command queries the results of the limit check for the VSWR measurement for-
mat.

The numeric suffix at CALCulate is irrelevant for this command.

This command is a query and therefore has no *RST value.
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Suffix:
<1..2> 1..2
Parameters:
<Return values> 011
0
Limit check fail.
1
Limit check pass.
Example: CALC:TRAC:LIM:VSWR:FAIL?
Queries the results of the limit check.
Usage: Query only

CALCulate<1...2>:TRACe:VSWR:AVG:RESult?
This command queries the average VSWR measurement result.

The command is available when the calculation of the VSWR has been turned on with
CALCulate<l...2>:TRACe:VSWR:MAX[:STATe] on page 249.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<Return values> Average VSWR (no unit)

Example: CALC:TRAC:VSWR:MAX:STAT ON
CALC:TRAC:VSWR:AVG:RES?
Queries the average VSWR.

Usage: Query only

CALCulate<1...2>:TRACe:VSWR:MAX:RESult?
This command queries the maximum VSWR measurement result.

The command is available when the calculation of the VSWR has been turned on with
CALCulate<l...2>:TRACe:VSWR:MAX[:STATe] on page 249.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<Return values> Maximum VSWR (no unit)

Example: CALC:TRAC:VSWR:MAX:STAT ON
CALC:TRAC:VSWR:MAX:RES?
Queries the maximum VSWR.

Usage: Query only
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MEASurement<1...2>:FORMat <MeasFormat>
This command selects the measurement format.

The numeric suffix at MEASurement is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<MeasFormat> MAGN:itude | PHASe | MPHase | VSWR | REFLection | SMITh |
LOSS | GDELay | VVMeter | VVMReflect | MLINear | REAL |
IMAGinary | POLar
MAGNitude
Selects the magnitude measurement format.
PHASe
Selects the phase measurement format.
MPHase
Selects the magnitude and phase measurement format.
VSWR
Selects the VSWR measurement format.
REFLection
Selects the reflection coefficient measurement format.
SMITh
Selects the smith chart measurement format.
LOSS
Selects the cable loss measurement format.
GDELay
Selects the group delay loss measurement format.
VVMeter
Selects the voltmeter measurement format.
MLINear
Selects the linear magnitude measurement format.
REAL
Selects the real part of complex measurement format.
IMAGinary
Selects the imaginary part of complex measurement format.
POLar
Selects the polar measurement format.
*RST: MAGNitdue
Example: MEAS:FORM SMIT

Displays the reflection in a Smith Chart.
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MEASurement<1...2>:FUNCtion:SELect <Function>[, <Denominator>]

This command selects the result display for S-Paramerters, wave measurement (R&S
ZNH-K66) , ratios measurement (R&S ZNH-K66) and mixed mode measurement (R&S
ZNH-K47).

The <Denominator> is only applicable for ratios measurement (R&S ZNH-K66).

The numeric suffix at MEASurement is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<Function> S11|S12|S21| S22 | A1P1 | A1P2 | B1P1 | B1P2 | A2P2 |
A2P1 | B2P2 | B2P1 | SDD11 | SCD11 | SDC11 | SCC11
Selection of result display type for the numerator.
S11| S22
Reflection measurement on port 1 or port 2.
S$12 | S21
Forward or reverse transmission measurement.
A1P1 | A1P2 | A2P1 | A2P2
Wave quality measurement of incident wave (A1, A2) at port 1 or
port 2.
B1P1 | B1P2 | B2P1 | B2P2
Wave quality measurement of outgoing wave (B1, B2) at port 1
or port 2.
SDD11 | SCD11 | SDC11 | SCC11
Mixed mode measurement for DUT with one balance port mea-
surement.

Example: MEAS:FUNC:SEL AlP1
Wave measurement is selected to perform incident wave, A1 at
port 1.

Calibrating the Measurement

The following commands control calibration of cable measurements.

List of commands

(07 I 1o Y=Y ilo) o Rt B N = 1 L S 285
CALibration<1...2>: ATTenUatioN:STATUS .. ... e e eeeanns 285
CALCulate<1...2>:CALKIit:USER:OFFSet<1...2>:LENGtN......ccvuieeeeeeeeeeeeeeeee e 285
CALIbration<1...2> CONTINUE?....uueieeeeeeteeeeeeee et e e et e e et e s et e e raaeeeeaneeseaneeeraneeennneerean 286
CALIbration<1...2>:MODE?.......uieiieieieiie ettt e e e ettt e e e e e etae e e e e eestae s e e e eeetaaeeeeeeesrannns 286
(OF A I 1o T =Y (o) o Rt B N I PP 286
(07 I o =Y (o] o Rt B AN VT 288
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CALibration<1...2>:ABORt
This command aborts calibration.
The numeric suffix at CALibration is irrelevant for this command.

This command is an event and therefore has no query and no *RST value.

Suffix:
<1..2> 1..2
Example: CAL:ABOR
Aborts calibration.
Usage: Event

CALibration<1...2>:ATTenuation:STATus?
This command queries the current calibration state.
The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Suffix:
<1..2> 1..2
Parameters:
<Return values> <NORMalized>
Full calibration.
<APPRoximate>
Approximate calibration (caused by a change of attenuation, for
example): measurement uncertainty must be anticipated
Example: CAL:ATT:STAT?
Queries the calibration status of the R&S ZNH.
Usage: Query only

CALCulate<1...2>:CALKit:USER:OFFSet<1...2>:LENGth <ElectricLength>
This command sets the electrical length offset for user calibration.

The numeric suffix at CALCulate is irrelevant for this command. The numeric suffix at
OFFSet selects the driving port.

Suffix:

<1..2> 1.2

<1..2> 1.2

Parameters:

<ElectricLength> Electric length offset.

Default unit: m
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Example: CALC:CALK:USER:OFFS1:LENG 0.1
Set electrical length offset of 0.1 m at port 1.

CALibration<1...2>:CONTinue?
This command resumes calibration after a calibration standard has been connected.

After the command has been sent, it returns instructions on what to do to continue the
calibration process and finish it successfully.

The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Suffix:
<1...2> 1..2
Example: CAL:CONT?
Resumes calibration and would return, e.g.:
'Connect Load to Port 1'
Connect the load before resuming calibration.
Usage: Query only

CALibration<1...2>:MODE?
This command queries the general current calibration state.
The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Suffix:
<1..2> 1..2
Parameters:
<Return values> <0>
Not calibrated
<1>
Calibrated
Example: CAL:MODE?
If current calibration state is not calibrated, a '0' is returned.
Usage: Query only

CALibration<1...2>:STARt? <CalibrationType>
This command selects a calibration method and initiates calibration.

After the command has been sent, it returns instructions on what to do to continue the
calibration process and finish it successfully.

The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.
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Suffix:
<1...2> 1..2

Parameters:

<CalibrationType>  S11Cal | -S12Cal | -S21Cal | S22Cal | -S11Norm | S12Norm |
S21Norm | -S22Norm | F2PCal | -F2PNorm | -F2PHighacc |
T2PNorm | -T2PCal | -S11easy | -S22easy | - FULL |
S11opennorm | S22opennorm | F2Popennorm | S11Shortnorm |
S22Shortnorm | F2PShortnorm | TOSMcal | UOSMcal | S11Cal |
S22Cal | S12Norm | S21Norm | F2PCal | T2PNorm |
S110pennorm | S220pennorm | F2POpennorm |
S11Shortnorm | S22Shortnorm | F2PShortnorm | TOSMcal |
UOSMcal

S11Cal

Refl OSM calibration type on port 1.

S22Cal

Refl OSM calibration type on port 2.

S12Norm

Trans Norm calibration type from port 2 to port 1.
S21Norm

Trans Norm calibration type from port 1 to port 2.
F2PCal

Refl OSM calibration type on port 1 and port 2.
T2PNorm

Trans Norm calibration type from port 1 to port 2 and vice versa.
S110pennorm

Refl Norm Open calibration type on port 1.
S$220pennorm

Refl Norm Open calibration type on port 2.
F2POpennorm

Refl Norm Open calibration type on port 1 and port 2.
S11Shortnorm

Refl Norm Short calibration type on port 1.
S22Shortnorm

Refl Norm Short calibration type on port 2.
F2PShortnorm

Refl Norm Short calibration routine on port 1 and port 2.
TOSMcal

A full two port calibration routine performs on both test ports.

UOSMcal
Same calibration routine as "TOSMcal" but with unknown
Through standard.
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Example: CAL:STAR? S220pennorm
Selects and initiates an S220pennorm calibration and would
return e.g.:
Calibration done

Calibration has been finished. No further actions required.

Usage: Query only

CALibration<1...2>:STATus?
This command queries if the R&S ZNH is fully calibrated for the current measurement.
The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Suffix:
<1..2> 1.2
Parameters:
<Return values> NORMalized | APPRoximate
NORMalized
Full factory or user calibration
APPRoximate
Approximate calibration: measurement uncertainty must be
anticipated
Example: CAL:STAT?
Queries the calibration status of the R&S ZNH.
Usage: Query only

Working with a DTF List

The following commands configure the DTF peak list. The peak list is available for DTF
measurements only.

List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCtion:DTF:PEAK:RESUI?......cceiiiiiiiiiiiiiiicceeeeaes 288
CALCulate<1...2>:TRANsform:DTFault:PEAK:COUNL?......cuiiiiiieei e 289
CALCulate<1...2>:TRANsform:DTFault:PEAK:DATA<T... 10> e eeans 289
CALCulate<1...2>:TRANsform:DTFault:PEAK[:STATE]. . cu i e eaas 290
CALCulate<1...2>:TRANsform:DTFault:PEAK:THRESOI...........oeeeeunieieeeeeeeieeeee e 290
CALCulate<1...2>:MARKer<1...6>:FUNCtion:DTF:PEAK:THReshoId...........ccoeeeervnreeennnnnnnn. 290

CALCulate<1...2>:MARKer<1...6>:FUNCtion:DTF:PEAK:RESult?
This command queries the DTF peak result on the marker position.
The numeric suffix at CALCulate is irrelevant for this command.

The numeric suffix at MARKer define the marker position.
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Suffix:
<1..2> 1..2
<1...6> 1...6
Example: CALC:MARK] :FUNC:DTF: PEAK:RES?
Return the DTF peak value at marker 1 postion.
Usage: Query only

CALCulate<1...2>:TRANsform:DTFault:PEAK:COUNt?

The following commands configure the DTF peak list. The peak list is available for DTF
measurements only.

The numeric suffix at CALibration is irrelevant for this command.

This command is a query and therefore has no *RST value.

Suffix:
<1..2> 1..2
Parameters:
<Return values> <DTFListEntries>
Example: CALC:TRAN:DTF:PEAK:COUN?Z
Queries the number of values in the DTF list.
Usage: Query only

CALCulate<1...2>:TRANsform:DTFault:PEAK:DATA<1...10>?
This command queries the DTF list.

The numeric suffix at CALibration is irrelevant for this command and the number suffix
at DATA selects an entry in the DTF list.

This command is a query and therefore has no *RST value.

Suffix:

<1..2> 1..2

<1...10> 1...10

Parameters:

<Retrun values> <distance>,<return loss>
The number of values depends on the number of peaks that
exceed the threshold you can set with CAT.Culate<l...2>:
TRANsform:DTFault:PEAK: THReshold on page 290.

Example: CALC:TRAN:DTF:PEAK:RES2?
Reads out the second result in the DTF peak list.

Usage: Query only
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CALCulate<1...2>:TRANsform:DTFault:PEAK[:STATe] <State>
This command turns the display of the DTF list on and off.

The numeric suffix at CALibration is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<State> ON | OFF
ON
DTF list turns on.
OFF
DTF list turns off.
Example: CALC:TRAN:DTF:PEAK ON

Turns on the DTF peak list.

CALCulate<1...2>:TRANsform:DTFault:PEAK:THReshold <Threshold>
This command defines the threshold for the DTF list.

All values that exceed the threshold are in the DTF list. You can query the list with
CALCulate<l...2>:TRANsform:DTFault:PEAK:DATA<1...10>? on page 289.

The numeric suffix at CALibration is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<Threshold> The unit depends on the measurement format.
Example: CALC:TRAN:DTF:PEAK:THR -20

Sets the threshold to -20 dB.

CALCulate<1...2>:MARKer<1...6>:FUNCtion:DTF:PEAK:THReshold
<ThresholdLevel>

This command queries the DTF list.

All values that exceed the threshold are in the DTF list. You can query the list with
CALCulate<l...2>:TRANsform:DTFault:PEAK:DATA<L...10>? on page 289.

The numeric suffix at CALCulate and MARKer are irrelevant for this command.

Suffix:

<1..2> 1..2
<1...6> 1..6
Parameters:

<ThresholdLevel> Numeric value that sets the threshold level.
The unit depends on the measurement format.
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13.6.4.1

13.6.4.2
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Example: CALC:TRAN:DTF:PEAK:THR -20
Sets the threshold to -20 dB.

Remote Commands of the Power Meter
The chapter provides information on remote commands that configure and perform

power measurements with the power sensor. These commands are available in power
meter mode only.

Availability of remote commands for Power Sensor measurements
Note that the listed remote commands take effect only if a power sensor is connected.

o  Setting the FreqQUENCY ... ..o e 291
o Setting the Wavelength..........oee e 291
o Configuring Power Level Readout............ocuuiiiiiiiiiiiiii e 292
o Defining the Measurement TIMe........ccooiiiiiiiiiiiiee e 293
e Zeroing Of the POWET SENSON.........uuuiiiiiiiieiee ettt e e a e e 294
o  Forward POWET DiSPlay.......uuceeiieieii et s s e e e e e e e e e e e e e e e eeeeeeaaenes 294
e Defining the Video Bandwidth........cccoooiiiiiiiiii e, 295
e Reading Out Measurement RESUILS. .........iiiiiiiiiiiii e 295
e Selecting a Telecommunication Standard............oooooecoiiiine e, 296

Setting the Frequency
The following chapter describes commands necessary to define frequency settings.
List of commands

[SENSE:IPMETErRFREQUENCY.....ccutuieieeiiititiieeeerettiaeseeeeetttaeeeesesataseeeseesnnasaeesestanaaeeseesnen 291

[SENSe:]PMETer:FREQuency <Frequency>

This command sets the frequency of the power sensor.

Parameters:

<Frequency> Specified in the data sheet.
Default unit: GHz

Example: PMET:FREQ 500 MHZ

Sets the power sensor's frequency to 500 MHz.

Setting the Wavelength

The following chapter describes commands necessary to define the wavelength set-
tings for the operation of optic power sensor.

List of commands

[SENSE:IPMETENRWAVEIENGN. ...uuiieeeeeeee et e et e e et e e e e e e e e e e e e es 292
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[SENSe:]PMETer:WAVelength <Wavelength>
This command sets the wavelength when the optical power sensor is connected.

See the respective optic power sensor specification for the supported wavelength.

Parameters:
<Wavelength> Default unit: NM
Example: PMET:WAV 1550 NM

Set wavelength as 1550 nm.

Configuring Power Level Readout
The following chapter describes commands that configure the power level readout.

List of commands

CALCulate<1...2>:PMETer:RELative[:MAGNItUAE].....ceueeiiii e 292
CALCulate<1...2>:PMETer:RELative[:MAGNtUde]:AUTO.......cuuururmearaaaieeeeeeeeeeeeeeeeeeeeeeeeens 292
CALCulate<1...2>:PMETer:RELative[:MAGNitude]:OF FSet......uuuuuueiiieieieieeieeeeeeeeeeeeeeeeeeeens 292
UNIT<1... 25 PMETENRPOWET.....ccvtieietietceieeaeie s e e e e eaaaaeeeeeeeeeeeeaeaes s tesnnnnaa e aaeaesaeaaaaaaaseees 293

CALCulate<1...2>:PMETer:RELative[:MAGNitude] <RefLevel>
This command sets the reference value for relative measurements.

The numeric suffix at CALCulate is irrelevant for this command.

Parameters:
<RefLevel> Default unit: dBm
Example: CALC:PMET:REL 30

The reference value to 30 dBm.

CALCulate<1...2>:PMETer:RELative[:MAGNitude]:AUTO <ONCE>

This command sets the current measurement result as the reference level for relative
measurements.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant for this command.

Parameters:
<ONCE> ONCE
Example: CALC:PMET:REL ONCE

CALCulate<1...2>:PMETer:RELative[:MAGNitude]:OFFSet <RefLvIOffset>
This command sets an offset for the reference value.

The numeric suffix at CALCulate is irrelevant for this command.
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Parameters:
<RefLvIOffset> Default unit: dB
Example: CALC:PMET:REL -10

UNIT<1...2>:PMETer:POWer <Unit>
This command selects the unit of the power sensor.

The numeric suffix at UNIT has the following effects:

Table 13-4: Power measurement with R&S FSH-Z1, R&S FSH-Z18 and USB power sensors:

Unit 1 Power unit.

Unit 2 Not available.

Table 13-5: Power measurement with R&S FSH-Z14 and R&S FSH-Z44:

Unit 1 Forward power.

Unit 2 Reflected power.

Suffix:

<1..2> 1..2

Parameters:

<Unit> DBM | DB | WATT | VSWR | W | DUVM | DBUV | DBMV |

DUVE | DMVE |W_M2 |V_M

Note on the parameter DB: when applied to UNIT1, the power is
relative to the reference level, when applied to UNIT2, the return
loss is displayed.

Note on the parameter VSWR: the parameter is only available if
applied to UNIT2.

Example: UNIT1:PMET:POW DBM
When measuring with the R&S FSH-Z1, R&S FSH-Z18 or USB
power sensors: sets unit to dBm.
When measuring with the R&S FSH-Z14 or R&S FSH-Z44: sets
unit of forward power to dBm.

Defining the Measurement Time

The following chapter describes commands to define the measurement time of the
power Sensor.

List of commands

[SENSE:IPMETENMTIME....cceeieieeiiiieitninnnnaaaaaaaaeeseseeaaaaeeeeeeereeeeeeesnsnssnnnnnnnaaaaeaeaeaaaaaaaeees 293

[SENSe:]PMETer:MTIMe <MeasTime>

This command sets the duration of measurements.
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Available for measurements with a power sensor.

Parameters:
<MeasTime> SHORt | NORMal | LONG
Example: PMET:MTIMe SHOR

Sets a short measurement time for power measurements.

13.6.4.5 Zeroing of the Power Sensor
The following chapter describes commands to perform zeroing of the power sensor.

List of commands

CALibration<1...2>:PMETErZERO:AUTO.....uuiieiiie i eee ettt e et e e e et s e e s s s s era e nans 294

CALibration<1...2>:PMETer:ZERO:AUTO <ONCE>
This command starts to zero the power sensor.
This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALibration is irrelevant for this command.

Parameters:
<ONCE> ONCE
Example: CAL:PMET:ZERO:AUTO ONCE

Starts to zero the power meter.

13.6.4.6 Forward Power Display

Note that the forward power is only available in conjunction with the R&S FSH-Z14 or
R&S FSH-z44.

List of commands

[SENSe:]IPMETer:DETectOr[:FUNCHON]......ccuuieeeeeeeeiie e e e eeetieie e e et e e e e e e e e e e eeineeeeees 294

[SENSe:]PMETer:DETector[:FUNCtion] <Detector>

This command selects the forward power display of the power sensor.

Parameters:

<Detector> AVERage | PENVelope
AVERage
Displays the average power.
PENVelope
Displays the peak envelope power.
*RST: -

Example: PMET:DET AVER

Selects the Average weighting mode.
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13.6.4.7 Defining the Video Bandwidth

Selecting a video bandwidth is only possible when you are measuring the peak enve-
lope power with the R&S FSH-Z44 power sensor based on a customized (= user) stan-
dard.

See the following commands for more information about these conditions:

® [SENSe:]PMETer:DETector[:FUNCtion] on page 294
® CALCulate<l...2>:PMETer:PRESet[:STATe] on page 296
® C(CALCulate<l...2>:PMETer:PRESet:SELect on page 296

List of commands

CALCulate<1...2>:PMETer:PRESet:BANDWIAth:VIDEO.......cteeiieieeeeineeeeeeeeieeeeeeiereneeenees 295

CALCulate<1...2>:PMETer:PRESet:BANDwidth:VIDeo <VideoBW>
This command defines the video bandwidth of the R&S FSH-Z44 power sensor.

The numeric suffix at CALCulate is irrelevant for this command.

Parameters:
<VideoBW> Default unit: GHz
Example: CALC:PMET:PRES:BAND:VID 10MHZ

Defines a video bandwidth of 10 MHz.

13.6.4.8 Reading Out Measurement Results

The following chapter describes commands to read measurement result from the
power sensor.

List of commands

FETCRST ... 25 PMETEr ittt ittt ettt e e e e e e e e e e eneees 295

FETCh<1...2>:PMETer
This command queries the results of measurements with the power sensor.
The numeric suffix at FETCh is irrelevant for this command.

Parameters:

<Return values> The return values depend on the power sensor in use and the
selected suffix at FETCh.
Measurements with R&S FSH-Z1 or R&S FSH-Z18:
FETC1:PMET? power in dBm.
FETC2:PMET? n/a
Measurements with R&S FSH-Z14 or R&S FSH-Z44:
FETC1:PMET? forward power in dBm.
FETC2:PMET? reflected power in dBm.
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®
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Example: FETC2:PMET?
Returns nothing for R&S FSH-Z1 / R&S FSH-Z18 and the reflec-
ted power for R&S FSH-Z14 / R&S FSH-Z44.

Selecting a Telecommunication Standard

These commands apply radio communication standards to measurements with the
power sensor.

Note that the selection of a standard is available only for the power sensors R&S FSH-
Z1,-Z14, -Z18 and Z-44.

List of commands

CALCulate<1...2>:PMETer:PRESEt[:STATE].....ccoiviiiiiiiiiiiiii i 296
CALCulate<1...2>:PMETer:PRESet:SELECt.........cooviiiiiiiiii e 296

CALCulate<1...2>:PMETer:PRESet[:STATe] <State>
This command turns on or off the use of a standard.

The numeric suffix at CALCulate is irrelevant for this command.

Parameters:
<State> ON | OFF
Example: CALC:PMET:PRES ON

Activates usage of a standard.

CALCulate<1...2>:PMETer:PRESet:SELect <Standard>
This command selects the standard for power sensor measurements.

The numeric suffix at CALCulate is irrelevant for this command.

Parameters:

<Standard> E.g. GSM | EDGE | WCDMA | CDMAOne | CDMA2000 | DVBT |
DAB | TETRA | USER

Example: CALC:PMET:PRES:SEL GSM

Selects the GSM standard for power sensor measurements.

Remote Commands of the Time Domain Analysis

The chapter provides information on remote commands that configure and perform
time domain analysis (TDR) measurements.

Availability of remote commands for the time domain analysis

Note that the listed remote commands take effect only if R&S ZNH-K68 is installed on
the R&S ZNH
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e Configuring the Time Domain ANalySiS.........ooiiiiimiiiiiiiie e 297
o  Setting the TiMe Gate..... ..o 304
o Configuring HarmoniCs GridS.......cc.cuiuuiiiiiiiiiieie e 310

Configuring the Time Domain Analysis

The following chapter describes commands necessary to convert measured data from
one representation to another and control the transformation into the time domain.

List of commands

CALCulate<1...2>:TRANSTOIM:TIME:CENTEN......uceieiieeiiieeeee et ee et e e e et e e e eeer s 297
CALCulate<1...2>:TRANsform:TIME:DCHEDYShEV......c.ceeuiuimiiiaiaiaieie e 298
CALCulate<1...2>:TRANSIOrM:TIME:LPASS. .....coeeeeee e 298
CALCulate<1...2>:TRANsform:TIME:LPASS:DCSParam..........cceeeeuueeiereeeeeeeeeeeeeeeveeeeean 299
CALCulate<1...2>:TRANsform:TIME:LPASs:DCSParam:CONTINUOUS............ccevrrrererrrrrernnns 299
CALCulate<1...2>:TRANsform:TIME:LPASs:DCSParam:EXTRapolate.........cccccceereerernnnnnnn.. 300
CALCulate<1...2>:TRANSTOrM: TIME:LPFREQUENCY.....ceeeeveteeeeeieetitieeeeeeeeriieeeeeeeennneeeeeeens 300
CALCulate<1...2>:TRANsform:TIME:RESolution:EFACOr.........ccouiiiiiiiieeiic e 300
CALCulate<1...2>:TRANSTOrM:TIME:SPAN. ...ttt e e 301
CALCulate<1...2>:TRANSIOrM:TIME:STARL.....coetieieeeeee et e e e et e e e e 301
CALCulate<1...2>:TRANSIOrM:TIME:STOP. ....ccuniieee et e e e e e e e eaee 301
CALCulate<1...2>TRANSTOIM:TIME:STATE......ccttueeieeeeeeiieeeeeeeetee e e e e e eete e e e e e eaeraeeeeeenennas 302
CALCulate<1...2>:TRANSTOrM:TIME:STIMUIUS.....ceeeiierieieeeeeeiiice e e e eeetee e e e e eeae e e e e eernaanes 302
CALCulate<1...2>:TRANSTOrmM:TIME:WINDOW. .....ccotuiiieieiiieeiieieeieeeeeeeeaeeeeeeeeeneeeaenes 303
CALCulate<1...2>:TRANSIOrM: TIME X AXIS. . cuieiiiiieieiieeiieee e e e e e e e e e e e ens 303
CALCulate<1...2>TRANSIOrmM:TIME[:TYPE].... i e e 304

CALCulate<1...2>:TRANsform:TIME:CENTer <CenterTime>
This command sets the center time of the diagram in time domain.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<CenterTime> Center time of the diagram in time domain.
Range: -99.99999999999 s to +99.99999999999 s
Increment: 0.1 ns
*RST: 1.5E-009 s
Default unit: s
Example: *RST; :CALC:TRAN:TIME:STAT ON

Reset the instrument, activating a frequency sweep, and enable
the time domain transformation for the default trace.
CALC:TRAN:TIME:CENT 0; SPAN 5ns

Set the center time to 0 ns and the time span to 5 ns.
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Note: If the x-axis is scaled in distance units (CALCulate<l...2>:TRANsform:
TIME:XAXis DISTance), then the center value is entered in m; the range and default
value changes accordingly.

CALCulate<1...2>:TRANsform:TIME:DCHebyshev <SidebandSupp>

The command sets the sideband suppression for the Dolph-Chebyshev window. The
command is only available if a Dolph-Chebyshev window is active
(CALCulate<l...2>:TRANsform:TIME:WINDow DCHebyshev).

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2

Parameters:

<SidebandSupp> Sideband suppression.
Range: 10 dB to 120 dB
Increment: 10 dB
*RST: 32 dB
Default unit: dB

Example: *RST; :CALC:TRAN:TIME:WIND DCH
Reset the instrument and select a Dolph-Chebyshev window for
filtering the data in the frequency domain.
CALC:TRAN:TIME:DCH 25

Set the sideband suppression to 25 dB.

CALCulate<1...2>:TRANsform:TIME:LPASs <Algorithm>

This command calculates the harmonic grid for low pass time domain transforms
according to one of the three alternative algorithms.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1.2
Parameters:
<Algorithm> KFSTop | KDFRequency | KSDFrequency
KFSTop
Keep stop frequency and number of points.
KDFRequency
Keep frequency gap and number of points.
KSDfrequency
keep stop frequency and approximate frequency gap.
Example: See CALCulate<l...2>:TRANsform:TIME[:TYPE].
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CALCulate<1...2>:TRANsform:TIME:LPASs:DCSParam <DCValue>

This command sets 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
CALCulate<l...2>:TRANsform:TIME:LPASs.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1.2
Parameters:
<DCValue> DC value of the measured quantity.
Range: Depending on the measured quantity (-1 to +1 for
S-parameters).
*RST: 0
Example: *RST; :CALC:TRAN:TIME:STAT ON

Reset the instrument, activating a frequency sweep with S21 as
measured quantity, and enable the time domain transformation
for the default trace.

CALC:TRAN:TIME LPAS; TIME:STIM STEP

Select a low pass step transformation.
CALC:TRAN:TIME:LPAS KFST

Calculate a harmonic grid, maintaining the stop frequency and
the number of points.

CALC:TRAN:TIME:LPAS:DCSP 0.2

Set the DC value.

CALC:TRAN:TIME:LPAS:DCSP:EXTR; :CALC:TRAN:TIME:
LPAS:DCSP?

Extrapolate the measured trace, overwrite the defined DC value,
and query the new value.
CALC:TRAN:TIME: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).

CALC:TRAN:TIME:RES:EFAC 3

Select a resolution enhancement factor of 3 in order to improve
the resolution in time domain.

CALCulate<1...2>:TRANsform:TIME:LPASs:DCSParam:CONTinuous <Boolean>

This command determines whether continuous extrapolation for the DC value is
enabled.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1..2
Parameters:

<Boolean> ON | OFF
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ON
Continuous extrapolation enabled.

OFF
Continuous extrapolation disabled.

*RST: OFF

Example: See CALCulate<l...2>:TRANsform:TIME:LPASs:
DCSParam.

CALCulate<1...2>:TRANsform:TIME:LPASs:DCSParam:EXTRapolate

This command extrapolates the measured trace towards f = 0 and overwrites the cur-
rent DC value (CALCulate<l...2>:TRANsform:TIME:LPASs:DCSParam). The
command is relevant for low pass time domain transforms.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1..2

Example: See CALCulate<l...2>:TRANsform:TIME:LPASs:
DCSParam.

Usage: Event

CALCulate<1...2>:TRANsform:TIME:LPFRequency

This command calculates the harmonic grid for low pass time domain transforms,
keeping the stop frequency and the number of points.

The numeric suffix at CALCulate is irrelevant for this command.

Note: Use CALCulate<l...2>:TRANsform:TIME:LPASs if you wish to use one of
the other algorithms for calculating the grid.

Suffix:

<1..2> 1..2

Example: See CALCulate<l...2>:TRANsform:TIME[:TYPE].
Usage: Event

CALCulate<1...2>:TRANsform:TIME:RESolution:EFACtor <REfactor>
This command sets the resolution enhancement factor for the time domain transform.
The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1...2> 1..2
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Parameters:
<REfactor> Resolution enhancement factor.
Range: 110 10.
Increment: 0.1
*RST: 1 (no resolution enhancement)
Example: See CALCulate<l...2>:TRANsform:TIME:LPASs:
DCSParam.

CALCulate<1...2>:TRANsform:TIME:SPAN <Span>
This command sets the time span of the diagram in time domain.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<Span> Time span of the diagram in time domain.
Range: 2E-012 s to 200 s.
Increment: 0.1 ns
*RST: 5E-009 s
Default unit: s
Example: See CALCulate<l...2>:FILTer[:GATE] : TIME:CENTer

CALCulate<1...2>:TRANsform:TIME:STARt <StartTime>
CALCulate<1...2>:TRANsform:TIME:STOP <StopTime>

This command sets start and stop time of the diagram in time domain.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<StopTime> Start or stop time of the diagram.

Range: -100 s to +99.999999999998 s (start time) and
-99.999999999998 s to +100 s (stop time)

Increment: 0.1 ns

*RST: -1E-009 s (start time) to +4E-009 s (stop time)

Default unit: s
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Example: *RST; :CALC:TRAN:TIME:STAT ON
Reset the instrument, activating a frequency sweep, and enable
the time domain transformation for the default trace.
CALC:TRAN:TIME:STAR 0; STOP 10 ns
Set the start time to 0 ns and the stop time to 10 ns.
Note: If the x-axis is scaled in distance units
(CALCulate<1 ...2>:TRANsform:TIME : XAXis DISTance),
then the start value is entered in m; the range and default value
changes accordingly.

CALCulate<1...2>:TRANsform:TIME:STATe <Boolean>
This command determines whether the time gate is enabled.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<Boolean> ON | OFF
ON
Time gate is enabled.
OFF
Time gate is disabled.
*RST: OFF
Example: *RST; :CALC:TRAN:TIME:STAT? CALC:FILT:TIME:
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 to both queries
is 0.

CALCulate<1...2>:TRANsform:TIME:STIMulus <Type>

This command selects the type of stimulus to be simulated in the low pass transforma-
tion process.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1...2> 1..2
Parameters:

<Type> IMPulse | STEP

IMPulse
Impulse response, in bandpass or lowpass mode.
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STEP

Step response, only in lowpass mode (a bandpass mode setting
CALCulate<l...2>:TRANsform:TIME[:TYPE] BPASs iS
automatically changed to lowpass).

*RST: IMP

Example: See CALCulate<l...2>:TRANsform:TIME[:TYPE].

CALCulate<1...2>:TRANsform:TIME:WINDow <WindowType>

This command selects the window type for filtering the data in the frequency domain
prior to the time domain transformation.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1...2> 1..2

Parameters:
<WindowType> RECT | HAMMing | HANNing | BOHMan | DCHebyshev

RECT

No profiling (rectangle).
HAMMing

Low first sidelobe (Hamming).

HANNing
Normal profile (Hann).

BOHMan
Steep falloff (Bohman).

DCHebyshev
Arbitrary sidelobes (Dolph-Chebychev).

Example: See CALCulate<l...2>:TRANsform:TIME:DCHebyshev.

CALCulate<1...2>:TRANsform:TIME:XAXis <Unit>
This command switches over between the x-axis scaling in time units or distance units.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1.2
Parameters:
<Unit> TIME | DISTance
TIME
X-axis scaled in time units.
DISTance
X-axis scaled in distance units (Distance = Time * c0 * Velocity
Factor).
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Example: *RST; :CALC:TRAN:TIME:STAT ON
Reset the instrument, activating a frequency sweep, and enable
the time domain transformation for the default trace.
CALC:TRAN:TIME:XAX DIST

Convert the x-axis scaling to distance units.

CALCulate<1...2>:TRANsform: TIME[: TYPE] <TransformType>
This command selects the time domain transformation type.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<TransformType> BPASs | LPASs
BPASs
Band pass impulse (only impulse response; a step response
CALCulate<l...2>:TRANsform:TIME:STIMulus STEP is
automatically changed to impulse response).
LPASs
Low pass (impulse or step response, depending on
CALCulate<l...2>:TRANsform:TIME: STIMulus setting).
*RST: BPASs

Example: *RST; :CALC:TRAN:TIME:STAT ON

Reset the instrument, activating a frequency sweep, and enable
the time domain transformation for the default trace.
CALC:TRAN:TIME LPAS; TIME:STIM STEP

Select a low pass step transformation.
CALC:TRAN:TIME:LPAS KFST

Calculate a harmonic grid, keeping the stop frequency and the
number of points.

13.6.5.2 Setting the Time Gate

The following chapter describes commands necessary to define the properties of the
time gate which is used to optimize the time domain response.

List of commands

CALCulate<1...2>:FILTer[:GATE]: TIME:AOFF S, .uuiiieieieieeeeeeeeeeeeeeeeeeeeeeeevererrer e 305
CALCulate<1...2>:FILTer[:GATE]:TIME:CENTE ... cciieiiereeeeeeeeeetee e et e e et e e e e 305
CALCulate<1...2>:FILTer[: GATEL: TIME:DCHebysheV.........ccccoiiiiiiiiiiiiece e 306
CALCulate<1...2>:FILTer[:GATELTIME:SHAPE. ... e 306
CALCulate<1...2>:FILTer[:GATELTIME:SHOW. ...t eee e e e 307
CALCulate<1...2>:FILTer[:GATE]TIME:SPAN. .....ccuii ittt e e eeeeetee e e e eeee e e e e e eeae e e e eeeenas 307
CALCulate<1...2>FILTer:GATE]TIME:STARL. ....uuciaeeeee e ee e e e e e e s 307
CALCulate<1...2>:FILTer[:GATE]:TIME:STOP.....ccii ittt eeeeeetiee e et et eeeeer s 307
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CALCulate<1...2>:FILTEr:GATE] TIME:STATE. .....vivieeeeeeeeeeseseeeeeeteeseseseseenesseseseeeeeeeeesesens 308
CALCulate<1...2>:FILTer:GATE]TIME:WINDOW. ......vrveeeereeeeeeeceeeeeeeseseseseseeeeeesesseseseeeeen. 309
CALCulate<1...2>FILTer:GATE]TIMELTYPEL . ..viuieeeeeeeeeeeeeeeeeeeseeseseeeseeeeseneseeeeeeseeens 309

CALCulate<1...2>:FILTer[:GATE]:TIME:AOFFset <Boolean>

This command activates the operating mode where the time gate is moved in the
opposite direction when the "Delay" setting is changed.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<Boolean> ON | OFF
ON
Enable "Adjust Time Gate".
OFF
Disable "Adjust Time Gate".
*RST: OFF
Example: *RST; :CALCulate:TRANsform:TIME:STATe ON

Reset the instrument, activate time domain representation and a
time gate. Display the time gate.
CALCulate:FILTer:GATE:TIME:STARt 2ns; STOP 3 ns
Restrict the time gate to the time interval between 2 ns and 3 ns.
CALCulate:FILTer:GATE:TIME:AOFFset ON

Activate an offset of the time gate according to a new delay set-
ting.

SENSe:CORRection:EDELay:TIME 1ns

Specify a 1 ns delay.
CALCulate:FILTer:GATE:TIME:STARt?; STOP?

Query the time gate position. The response is 1IE-009; 2E-0009.

CALCulate<1...2>:FILTer[:GATE]: TIME:CENTer <CenterTime>
This command sets the center time of the time gate.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1..2

Parameters:

<CenterTime> Center time of the time gate.
Range: -99.8999999 s to +99.8999999
Increment: 0.1 ns
*RST: 1.5E-009s

Default unit: s
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Example: *RST; :CALC:TRAN:TIME:STAT ON; :CALC:FILE:TIME:
STAT ON
Reset the instrument and enable the time domain representation
and time gate.
CALC:FILT:TIME:CENT 0; SPAN 5ns
Set the center time to 0 ns and the time span to 5 ns.

CALCulate<1...2>:FILTer[:GATE]:TIME:DCHebyshev <SidebandSupp>

This command sets the sideband suppression for the Dolph-Chebsyshev time gate.
The command is only available if a Dolph-Chebsyshev time gate is active
(CALCulate<l...2>:FILTer[:GATE}:TIME:WINDOW)

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2

Parameters:
<SidebandSupp> Sideband suppression.

Range: 10 dB to 120 dB
Increment: 10 dB

*RST: 32dB
Default unit: dB
Example: *RST; :CALC:FILT:TIME:WIND DCH

Reset the instrument and select a Dolph-Chebyshev time gate
for filtering the data in the frequency domain.
CALC:FILT:TIME:DCH 25

Sets the sideband suppression to 25 dB.

CALCulate<1...2>:FILTer[:GATE]:TIME:SHAPe <TimeGate>
This command selects the time gate to be applied to the time domain transform.
The numeric suffix at CALCulate is irrelevant for this command.

Note: Use the generalized command CALCulate<l...2>:FILTer [ :GATE] : TIME:
WINDow if you wish to select a Dolph-Chebychev time gate.

Suffix:
<1..2> 1.2
Parameters:
<TimeGate> MAXimum | WIDE | NORMal | MINimum
MAXimum
Maximum flatness (Bohman).
WIDE
Normal gate (Hann).
NORM

Steep edges (Hamming).
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MINimum
Steepest edges (rectangle).

*RST: WIDE

Example: *RST; :CALC:FILT:TIME:SHAP?
Reset the instrument and query the type of time gate used. The
response is WIDE.

CALCulate<1...2>:FILTer[:GATE]:TIME:SHOW <Boolean>
This command enables or disables permanent display of the gate limits.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<Boolean> ON | OFF
ON
Time gate permanently displayed.
OFF
Time gate hidden.
*RST: OFF
Example: CALC:FILT:TIME:SHOW ON
Example: Time gate limits are permanently displayed.

CALCulate<1...2>:FILTer[:GATE]: TIME:SPAN <Span>
This command sets the span of the time gate.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<Span> Span of the time gate.
Range: 2E-012 st0 200 s
Increment: 0.1 ns
*RST: 5E-009 s
Default unit: s
Example: CALC:FILT:TIME:SPAN 20

Set span of time gate to 20 s.

CALCulate<1...2>:FILTer[:GATE]:TIME:STARt <StartTime>
CALCulate<1...2>:FILTer[:GATE]: TIME:STOP <StopTime>

These commands set the start and stop times of the time gate, respectively.
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The numeric suffix at CALCulate is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<StopTime> Start or stop time of the time gate.
Range: -100 s to +99.999999999998 s (start time) and

-99.999999999998 s to +100 s (stop time)

Increment: 0.1 ns
*RST: -1E-009 s (start time) to +4E-009 s (stop time)
Default unit: s

Example: *RST; :CALC:TRAN:TIME:STAT ON; :CALC:FILT:TIME:

STAT ON

Reset the instrument and enable the time domain representation
and the time gate.

CALC:FILT:TIME:STAR 0; STOP 10ns; SHOW ON

Set the start time to 0 ns and the stop time to 10 ns and dis-
play //the time gate permanently.

Note: If the start frequency entered is greater than the current
stop frequency, the stop frequency is set to the start frequency
plus the minimum frequency span (CALCulate<l...2>:
FILTer[:GATE] : TIME: SPAN).

If the stop frequency entered is smaller than the current start fre-
quency, the start frequency is set to the stop frequency minus
the minimum frequency span.

CALCulate<1...2>:FILTer[:GATE]: TIME:STATe <Boolean>
This command determines whether the time gate is enabled.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<Boolean> ON | OFF
ON
Time gate enabled.
OFF
Time gate is disabled.
Example: *RST; :CALC:TRAN:TIME:STAT?

CALC:FILT:TIME: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 to both queries
is 0.
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CALCulate<1...2>:FILTer[:GATE]: TIME:WINDow <TimeGate>
This command selects the time gate to be applied to the time domain transform.
The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1...2> 1..2

Parameters:
<TimeGate> RECT | HAMMing | HANNing | BOHMan | DCHebyshev

RECT

Steepest edges (rectangle).
HAMMing

Steep edges (Hamming).
HANNing

Normal gate (Hann).
BOHMan

Minimum flatness (Bohman).

DCHebyshev
Arbitrary gate shape (Dolph-Chebychev).

*RST: HANN

Example: See CALCulate<l...2>:FILTer[:GATE] : TIME:
DCHebyshev.

CALCulate<1...2>:FILTer[:GATE]:TIME[: TYPE] <TimeGateFilter>

The command selects the time gate filter type, defining what occurs to the data in the
specific time region.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1.2
Parameters:
<TimeGateFilter> BPASs | NOTCh
BPASs
Band pass filter: Pass all information in specified time region and
reject everything else.
NOTCh
Notch filter: Reject all information in specified time region and
pass everything else.
*RST: BPASs
Example: *RST; :CALC:FILT:TIME:STAT ON

Reset the instrument and enable the time gate.
CALC:FILT:TIME NOTCh

Select a notch filter in order to reject unwanted pulses.
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13.6.5.3 Configuring Harmonics Grids

The following chapter describes commands relate to harmonic grids for time domain
transformation.

List of commands

[SENSE:THARMONICIAUTO .. cie it ee e e e e et e eeeeeee et et eeeeeeeeeteeaasas s e s aeeeeeeeaaaaaeaeeeeeeeeeensanensnnnnnnnn 310
[SENSe:]JHARMONIC:DLENGINIDATA . ....eu e ieeteie et e ettt e e e e e e ee s e e e e e e anae e e e e e enraaaens 310
[SENSE:JHARMONIC:IRTIMEIDATA. ... eeeettteieeeeeetee e e e ettt tee e e e e eetab e e e e s eetanaeeessassannseesersnnns 310
[SENSe:JHARMONIC:RTIME: THRESNOIA. ......iiiiiiie e 311

[SENSe:]JHARMonic:AUTO <arg0>

This command sets the "Auto Harmonic" function ON or OFF.

Parameters:
<arg0> ON | OFF

*RST: ON
Example: HARM:AUTO ON

Activates the automatic harmonic function.

[SENSe:]JHARMonic:DLENgth:DATA <DUTLength>
This command sets or queries the expected maximum time delay through the DUT.

The set command automatically activates the "Auto Harmonic" function, i.e. it sets
[SENSe: ]HARMonic:AUTO to ON.

Parameters:
<DUTLength> Default unit: s
Example: HARM:DLEN:DATA?-> 2

Return maximum time delay of 2 s.

[SENSe:]JHARMonic:RTIMe:DATA <DUTRiseTime>
This command sets or queries the minimum rise time to measure on the DUT.

Use [SENSe: |HARMonic:RTIMe:THReshold to select the underlying rise time defi-
nition.

The set command automatically activates the "Auto Harmonic" function, i.e. it sets
[SENSe: ] HARMonic:AUTO to ON.

Parameters:
<DUTRiseTime> Default unit: s

Example: HARM:RTIM:DATA?-> 1
Return minimum rise time of 1 s.
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[SENSe:]JHARMonic:RTIMe:THReshold <DUTRiseThreshold>

This command defines how the rise time that is set using [SENSe: ] HARMonic:
RTIMe: DATA shall be interpreted. Allows to select between rise time definitions 20% to
80% (default) and 10% to 90%.

The set command automatically activates the "Auto Harmonic" function, i.e. it sets
[SENSe: ] HARMonic:AUTO to ON.

Parameters:

<DUTRIiseThreshold>T1_9|T2_8
T1.9
Rise time definition: 10% to 90%
T2_8
Rise time definition: 20% to 80%
*RST: T2 8

13.6.6 Remote Commands of the Vector Voltmeter

The chapter provides information on remote commands that configure and perform
vector voltmeter measurements.

@ Availability of remote commands for the vector voltmeter
Note that the listed remote commands take effect only if R&S ZNH-K45 is installed on

the R&S ZNH.

o  Setting the FreqQUENCY.....uuu e e e e e e e e e e e e e e e eeaenens 311
o Setting Bandwidth...........oooo i ———— 311
e Setting Trace and Sweep MOde. ..o 312
e Calibrating the Measurement..........oco e 312
®  Setting SOUMCE POWET.......ciiiiiiiiiie et 312
e Performing and Triggering the Measurements............occceveiiiiiienen e 313

13.6.6.1 Setting the Frequency

The following chapter describes commands to set up frequency span for measure-
ment.

List of commands
® [SENSe:]FREQuency:SPAN on page 251

For a detailed description of the commands, see Configuring the Horizontal Axis in
CAT mode.

13.6.6.2 Setting Bandwidth

The following commands set up the bandwidth for measurement
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List of commands
® [SENSe:]BANDwidth[:RESolution] on page 260

For a detailed description of the commands, see Setting the Bandwidth in CAT mode.

13.6.6.3 Setting Trace and Sweep Mode
The following commands set up the trace and sweep mode for measurement

List of commands

® DISPlay<l...2>[:WINDow]:TRACe<1...2>:MODE on page 262
® INITiate:CONTinuous on page 260

For a detailed description of the commands, see Working with Traces and Performing
Measurements in CAT mode.

13.6.6.4 Calibrating the Measurement
The following commands set up the calibration for measurement.

List of commands

® CALibration<l...2>:ABORt on page 285

® (CALibration<l...2>:ATTenuation:STATus? on page 285
® CALibration<l...2>:CONTinue? on page 286

® CALibration<l...2>:MODE? on page 286

® CALibration<l...2>:STARt? on page 286

® CALibration<l...2>:STATus? on page 288

For a detailed description of the commands, see Calibrating the Measurement in CAT
mode.

13.6.6.5 Setting Source Power

The following commands set up the source power and receiver attenuation for mea-
surement

List of commands

® SOURce:TG:POWer on page 278
® SOURce:TG:ATTenuation on page 259

For a detailed description of the commands, see Configuring the Measurement Port in
CAT mode.
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13.6.6.6 Performing and Triggering the Measurements

The chapter provides information on remote commands that configure and perform
vector voltmeter measurements.

List of commands

® TRIGger[:SEQuence] :HOLDoff[:TIME] on page 242
® TRIGger[:SEQuence] :SLOPe on page 242
® TRIGger[:SEQuence] :SOURce on page 243

For a detailed description of the commands not described below, see Performing and
Triggering the Measurements in VNA mode.

CALCulate<1...2>:VVMeter:MAGNIitude:REFEreNnCe?......cccceeeeeeieiriiieeeeeeiieeeeeeeeereeeeeeeeeenn 313
CALCulate<1...2>:VVMeter:MAGNItUde:RESUI?.......ccuiieeeiiee e e e 313
CALCulate<1...2>:VVMeter:PHASE:REFErenCe?.......cccuuuiiiiieieiiiieeeeie et 314
CALCulate<1...2>:VVMeter:PHASE:IRESUIR?. ... 314
CALCulate<1...2>:VVMeter:REFErenCe[:STATE].....cceeieeeeeieeeeeieiintnteeeaaaaaeaeeeeeeeeaaaaeeaeeeeeees 314
CALCulate<1...2>:VVMeter:REFLECHON:REFErENCE?........ceeeeeeiieeeeeeeeeeee e 314
CALCulate<1...2>:VVMeter:REFLECtiON:RESUIt?........uiiiiieiiiiiceieeceeteee et 315
CALCulate<1...2>:VVMeter:VSWRIREFEIENCE?.....uucieeeeierieeieeeeeeiieeeeeeeveee e e e e eebeeeeaeeeen 315
CALCulate<1...2>:VVMeter:VSWRIRESUI?. ... e e 315
MEASurement<1...2>:FUNCtion:REFLECtON[:STATE].....ccevurueieeeeeeierieeeeereeie e e e e eeeniaeeeeeeens 316
MEASurement<1...2>:FUNCtion: TRANSMISSION[:STATE]......cevrrrreirereriiiieeeeeeinieeeeeeeein s 316

CALCulate<1...2>:VVMeter:-MAGNitude:REFerence?
This command queries the reference value for the magnitude.

To get a result, you first have to turn on the reference value with
CALCulate<l...2>:VVMeter:REFerence[:STATe].

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1.2
Example: CALC:VVM:PHAS:REF?
Queries the reference values for the magnitude.
Usage: Query only

CALCulate<1...2>:VVMeter:-MAGNitude:RESult?
This command queries the magnitude of the measurement results.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1.2
Example: CALC:VVM:MAGN:RES?

Queries the current return loss of the DUT.
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Usage: Query only

CALCulate<1...2>:VVMeter:PHASe:REFerence?
This command queries the reference value for the phase of the DUT.

To get a result, you first have to turn on the reference value with
CALCulate<l...2>:VVMeter:REFerence[:STATe].

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1.2
Example: CALC:VVM:PHAS:REF?
Queries the reference value for the phase.
Usage: Query only

CALCulate<1...2>:VVMeter:PHASe:RESult?
This command queries the phase of the measurement results.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2
Example: CALC:VVM:PHAS:RES?
Queries the current phase of the DUT.
Usage: Query only

CALCulate<1...2>:VVMeter:REFerence[:STATe] <State>

This command saves the current measurement values as reference values. The refer-
ence values can be used for comparison measurements.

Suffix:

<1...2> 1..2

Parameters:

<State> ON | OFF
Example: CALC:VVM:REF ON

Activates the reference values.

CALCulate<1...2>:VVMeter:REFLection:REFerence?
This command queries the reference value for the reflection measurement.

To get a result, you first have to turn on the reference value with
CALCulate<l...2>:VVMeter:REFerence[:STATe].

The numeric suffix at CALCulate is irrelevant for this command.
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Suffix:
<1...2> 1..2
Example: CALC:VVM:REFL:REF?
Queries the reference values for the reflection.
Usage: Query only

CALCulate<1...2>:VVMeter:REFLection:RESult?
This command queries the reflection measurement results.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2
Example: CALC:VVM:REFL:RES?
Queries the reflection measurement result of the DUT.
Usage: Query only

CALCulate<1...2>:VVMeter:VSWR:REFerence?
This command queries the reference value for the VSWR of the DUT.

To get a result, you first have to turn on the reference value with
CALCulate<l...2>:VVMeter:REFerence[:STATe].

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1..2
Example: CALC:VVM:VSWR:REF?
Queries the reference values for the VSWR.
Usage: Query only

CALCulate<1...2>:VVMeter:VSWR:RESult?
This command queries the VSWR of the DUT.

The numeric suffix at CALCulate is irrelevant for this command.

Suffix:
<1..2> 1.2
Example: CALC:VVM:VSWR:RES?
Queries the VSWR result of the DUT.
Usage: Query only
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MEASurement<1...2>:FUNCtion:REFLection[:STATe] <State>
This command sets the reflection measurement state.

The numeric suffix at MEASurement is irrevalant for this command.

Suffix:
<1..2> 1..2
Parameters:
<State> 110
1
Reflection measurement state is on.
0
Reflection measurement state is off.
Example: MEAS]1:FUNC:REFL 1

Reflection measurement state is on for trace 1.

MEASurement<1...2>:FUNCtion: TRANsmission[:STATe] <State>
This command sets the transmission measurement state.

The numeric suffix at MEASurement is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<State> 110
1
Transmission measurement state is on.
0
Transmission measurement state is off.
Example: MEAS1 :FUNC:TRAN 1

Transmission measurement state is on for trace 1.

File Management

The following commands perform various tasks in the context of file management.

These commands are independent from the operating mode.

List of commands

YL TR A AN =1 o Yo PR 317
MMEMOry:CATalOg:DIRECIOMES?. ...cevvtiieeeieetieeeeeee ettt e e e e eeeteee e e e e eete e e e e eeessaeeeeeerebanaaeaaas 317
Y Y T A @ B =Yl (o] U 317
LAY =Y o] Y 61 @ = PSP 317
Y Y 1Yo I N 318
Y YT I Y 319
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MIMEMOTY:FILE. ..ttt ettt et ettt e e e e et e et e et e et e ea e eaaeeaaeenns 319
LAY Y o Y | I 19 I R 319
MMEMOTY:FILETIME......cciiiieieeeeeieeeee e e e e e e e e e e e e e e e e e e e e et e et e aeeenen e e e a e e e e e eeeeaaans 319
YY1 T Y 1 320
MMEMOTY:LOAD:STATE. ...ceettueeeeeettteeeee ettt eaeeeeeettt e seeeseetan e eaeessstaaeaeseetanaeeeersstanaeaesenes 320
MMEMOTY:MDIRECIOIY....cvuuueieeeiitiiieeeeeeettt et e e e e ettt eeeeeeseeta e eeeesastanaaeseessnanasaesenrannaeeeesenes 320
MMEMOTIY:IMOVE..... . ettt et et et e et e et e e e e et e ea e e e e eenaenneenns 320
MMEMOTY:RDIRECIOIY ...ttt ee et e e et ettt e e e e e e e e e e e e e e aaaaeeaeeeeeeeeeneesnnsnnnnnnnnn 321
MMEMOTY:STORE:STATE. .. ceeeeeeiutntaaaaaaaaa e e e e eeeeaaaaeaeeeeeeeaeaeaeeensnsnnaaaaaaeaeaeaeeeaaaaaaaaaeeeeee 321
o S L= 1 TS = I 1 1 S 321
SY STEMISET:UNLOCK. ¢11tteeeeieietettteteeeeeeeeseeesseestntereeeeeeaeeeessasanssntasaneeeaaeeessaaaannssssennneees 322
MMEMory:CATalog?

This command queries the files of the current directory.
You can select directories with MMEMory : CDIRectory on page 317.
This command is a query and therefore has no *RST value.

Example: MMEM:CDIR '\Public\Limit Lines'
Opens directory 'Limit Lines'.
MMEM: CAT?
Returns all files in \Public\Limit Lines.

Usage: Query only

MMEMory:CATalog:DIRectories?
This command queries the directories of the current directory.
This command is a query and therefore has no *RST value.

Example: MMEM:CDIR '\Public'
Opens directory \Public.
MMEM: CAT : DIR?

Returns all directories in the \Public directory.

Usage: Query only

MMEMory:CDIRectory <PathName>

This command changes the current directory.

Parameters:
<PathName> String containing the path to another directory.
Example: MMEM:CDIR '\Public'

Opens directory \Public.

MMEMory:COPY <SourceFile>, <Destination>

This command copies one or more files to another directory.
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This command is an event and therefore has no *RST value and no query.

Parameters:
<SourceFile> String containing the path and filename of the source file.
<Destination> String containing the path and name of the destination file.
Example: MMEM:COPY '\Public\Standards\cdmaOne.obwstd',
'\USB\cdmaOne.std'
Copies the cdmaOne standard file to a memory stick.
Usage: Setting only

MMEMory:DATA <TargetFile>[, <Block>]

This command writes block data into a file. The delimiter must be set to EOI to obtain
error-free data transfer.

When you query the contents of a file, you can save them in a file on the remote con-
trol computer.

The command is useful for reading stored settings files or trace data from the instru-
ment or for transferring them to the instrument.

Parameters:
<TargetFile> String containing the path and filename.
<Block> <block_data>
Data block with the structure:
# represents hash sign
<number> represents length of the length information
<number> represents length information of the binary data
(number of bytes)
<data> binary data with the indicated number of bytes
Example: MMEM:NAME '\Public\User\Testfile.txt'
Creates a new file called "Testffile.txt'.
MMEM: DATA
'"\Public\User\Testfile.txt',#220Contents of the
file

The parameters mean:

- "\Public\..." selects the target file

- #2: hash sign and length of the length information (20 bytes = 2
digits)

- 20: indicates the number of subsequent binary data bytes

- Contents of the file: store 20 binary bytes (characters) to the
file

MMEM:DATA? '\Public\User\Testfile.txt'

Transfers the contents of the file Testfile.txt' to the control com-
puter.
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MMEMory:DELete <File>

This command deletes a file.

Parameters:

<File> String containing the path and filename of the file to delete.

Example: MMEM:DEL '\Public\Screen Shots\Screen0001.png'
Deletes the file Screen0001.png.

Usage: Setting only

MMEMory:FILE <FileName>[, <Block>]

This command creates a file.

Parameters:

<FileName> String containing the filename.
<Block> <block_data>

Example: MMEM: FILE 'TEST.TXT'

Creates the file TEST.TXT.

MMEMory:FILE:DATE <FileName>[, <Year>, <Month>, <Day>]

This command sets the date of a file.

Parameters:

<FileName> String containing the path and filename.
<Year> Range: 1980 to 2099

<Month> Range: 1 to 12

<Day> Range: 1 to 31

Example: MMEM:FILE:DATE '\Public\Screen

Shots\Screen0001.png',2006,04,01

Sets the date to April, 1st, 2006.

MMEM:FILE:DATE? '\Public\Screen
Shots\Screen0001.png'

Returns the modification date of the file Screen0001.png.

MMEMory:FILE:TIME <FileName>[, <Hour>, <Minutes>, <Seconds>]

This command sets the time of a file. The sequence of entry is hour, minute, second.

Parameters:

<FileName> String containing the path and filename.
<Hour> Range: 0 to 23

<Minutes> Range: 0 to 59

<Seconds> Range: 0 to 59
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Example: MMEM:FILE:TIME '\Public\Screen
Shots\Screen0006.png',11,04,00
Sets the time to 11:04:00.

MMEMory:INIT [<DriveName>]
This command formats the indicated drive.
Note: Formatting deletes all data stored on the memory drive.

This command is an event and therefore has no *RST value and no query.

Parameters:
<DriveName>
Example: MMEM: INIT
Formats and deletes all data from the drive.
Usage: Setting only

MMEMory:LOAD:STATe <1>, <SettingsFile>

This command loads the settings from a *.set file.

Parameters:

<1>

<SettingsFile> String containing the path and filename.

Example: MMEM:LOAD:STAT 1,
'"\Public\Datasets\Dataset001l.set"'
Loads the settings from the file Dataset001.

Usage: Setting only

MMEMory:MDIRectory <DirectoryName>
This command creates a new directory.
This command is an event and therefore has no *RST value and no query.

Parameters:
<DirectoryName> String containing the path and new directory name.

Example: MMEM:MDIR '\Public\USER'
Creates a directory called 'User'.

Usage: Setting only

MMEMory:MOVE <SourceFile>, <Destination>

This command renames files, if <file_destination> contains no path. Otherwise the file
is moved to the indicated path and stored under the filename specified there.

This command is an event and therefore has no *RST value and no query.

User Manual 1334.5985.02 — 03 320



R&S®ZNH Remote Commands

Remote Control - Commands

Parameters:

<SourceFile> String containing the path and filename of the source file.

<Destination> String containing the path and name of the destination file.

Example: MMEM:MOVE '\Public\Screen
Shots\Screen0002.png', "\Public\Screen
Shots\Screen0001.png'
Renames Screen0002.png to Screen0001.png
MMEM:MOVE '\Public\Screen
Shots\Screen0001.png', "\Public\Test\Picl.png'
Moves file Screen0006.png to the 'Test' folder and renames the
file Pic1.png.

Usage: Setting only

MMEMory:RDIRectory <DirectoryName>

This command deletes the indicated directory. The directory name includes the path
and may also include the drive name. The path name complies with DOS conventions.

This command is an event and therefore has no *RST value and no query.

Parameters:
<DirectoryName> String containing the path of the directory to delete.

Example: MMEM:RDIR '\Public\Screen Shots\
Deletes the directory 'Screen Shots'.

Usage: Setting only

MMEMory:STORe:STATe <1>, <TargetFile>
This command stores the current device settings in a *set file.

This command is an event and therefore has no *RST value and no query.

Parameters:
<1>
<TargetFile> String containing the destinated path and filename of the dataset
to store.
Example: MMEM:STOR:STAT 1, 'DATASET001.SET'
Saves the current device settings in the file DATASET001.SET.
Usage: Setting only

SYSTem:SET:LOCK <arg0>
This command adds write-protection to a dataset.

Parameters:
<arg0> String containing the path and name of the dataset.
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Example: SYST:SET:LOCK 'Dataset00l.set'
Protects the file Dataset001.set from overwriting.

SYSTem:SET:UNLock <arg0>

This command removes write-protection from a dataset.

Parameters:
<arg0> String containing the path and name of the dataset.
Example: SYST:SET:UNL 'Dataset00l.set'

Removes write-protection from the file Dataset001.set.

13.6.8 Making and Storing Screenshots

The following commands manage screenshots.

These commands are independent from the operating mode.

List of commands

DISPIay<1...2>[{WINDOW]:STORE.....ccuuieieetietiiieeeeeetee e eeeeettraeeeeeeeata e eeeseetataeeeeesatannnns 322
HCOPY:DEVICELANGUAGE. ....uttttettit i eeeeteeeeeeeeeeeaaeeeieeeeeeeesessessataranaseaeeeesaeaaaasaseereeeees 322
HOOPYLIMMEGIALE]- .. veeeeeeeeeeeeeeseeeeeeeseseeeseseseeseseseeesseseseeeeeeseseseseesesesessenesteeeeenneens 323
MMEMOTY:INAME. .. ..ttt e e et e e e e e e e e e e e e ea s e s e s enenaenaenaennnn 323

DISPlay<1...2>[:WINDow]:STORe <TargetFile>

This command makes a screenshot of the current display content in png or jpg format
and stores it on the R&S ZNH internal memory.

You can select a filename for the screenshot in png format with MMEMo ry : NAME
on page 323 and select the file format of the screenshot with HCOPy: DEVice:
LANGuage on page 322.

This command is an event and therefore has no *RST value and no query.
The numeric suffix at DISPIlay is irrelevant for this command.

Parameters:
<TargetFile>

Example: HCOP:DEV:LANG PNG
MMEM:NAME '\Public\Screen Shots\Test.png'
DISP:WIND:STOR
Makes and stores a screenshot of the current screen in a file
'"Test.png'.

Usage: Setting only

HCOPy:DEVice:LANGuage <Format>

This command selects the file format for screenshots.
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Parameters:
<Format> PNG | JPG
Example: HCOP:DEV:LANG PNG

Selects the png format for screenshots.

HCOPy[:IMMediate]

This command makes a screenshot of the current display content in png format and
stores it on the R&S ZNH internal memory.

You can select a filename for the screenshot in png format with MMEMory : NAME
on page 323 and select the file format of the screenshot with HCOPy : DEVice:
LANGuage on page 322.

To make a screenshot in jpg format, use DISPlay<l...2>[:WINDow] : STORe

on page 322.
This command is an event and therefore has no *RST value and no query.
Example: HCOP:DEV:LANG PNG
MMEM:NAME '\Public\Screen Shots\Test.png'
HCOP
Makes and stores a screenshot of the current screen in a file
'"Test.png'.
Usage: Event

MMEMory:NAME <FileName>

This command defines the path and filename that the R&S ZNH uses for storing
screenshots (see HCOPy [ : IMMediate] on page 323). The path and flename comply
with DOS conventions.

This command is an event and therefore has no *RST value and no query.

Parameters:

<FileName> String containing the filename.

Example: MMEM:NAME 'Public\Screeshots\Test.png'
Stores the screenshot in the corresponding directory on the
R&S ZNH.

13.6.9 Configuring Data Capture

The following commands configure the data capture.

These commands are independent from the operating mode.
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List of commands

SYSTEMICAPTUIE:COUNLEI. .. .cceee ettt e et e et e e e et e e e e e e eae e e eea e e eeneeeeean 324
SYSTem:CAPTUIE: DATASEI:STATE].....ceeeeeeeeeeeeeeeeeeeererrtr e aaeaeseseeeeaaaaeseseeeeeeesssesssraranas 324
SYSTEMICAPTUIE:IMODE.......ccciitiie et e et e e e ettt e e e e e e eat e e e e s eetaaeeeeeseatannseeeeeesnnn 324
SYSTemM:CAPTUIE:SCREEN[ISTATE]..cevutueeieeieetiieeee ettt ee e eeeeeetree e e e s eetar e e e eeeessaaaeeeeenrananss 325

SYSTem:CAPTure:COUNter <CaptureCounter>
This command defines the start of the filename counter.

The counter numbers the files stored when you capture data (screenshots, datasets

etc.).

Parameters:

<CaptureCounter>  String containing the number with which to start numbering files.
*RST: '0000

Example: SYST:CAPT:COUN '0100'

Starts numbering files with 0100, e.g. Measurement0100.png.

SYSTem:CAPTure:DATaset[:STATe] <State>

This command includes or excludes datasets from the data capture.

Parameters:
<State> ON | OFF

*RST: OFF
Example: SYST:CAPT:DAT ON

Includes datasets into the data capture.

SYSTem:CAPTure:MODE <CaptureMode>

This command selects the data types that the R&S ZNH saves when you capture the
current measurement data.

Parameters:
<CaptureMode> SCReen | DATaset | BOTH

SCReen

Saves a screenshot.

DATaset

Saves a dataset.

BOTH

Saves a screenshot and a dataset.

*RST: SCReen

Example: SYST:CAPT:MODE BOTH
Captures both a screenshot and a dataset of the current mea-
surement.
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SYSTem:CAPTure:SCReen[:STATe] <State>

This command includes or excludes screenshots from the data capture.

Parameters:
<State> ON | OFF

*RST: ON
Example: SYST:CAPT:SCR ON

Includes screenshots into the data capture.

13.6.10 Configuring the Instrument

The following commands configure general instrument settings.

These commands are independent from the operating mode.

Contents

L JI V[ To (SIS 7= (Yo i o o PSSR 325
e Controlling the GPS RECEIVET.......oooiiiiiiiieie e 326
o Display Configuration..........couoiiiiiiii s 328
L I N 0T [ (o TS T=Y ] o PP 330
e Setting up a Network CONNECHION.........ccccuiiiiiiiiiie e 331
®  SYSIEM SEHINGS. ..o —————— 332

13.6.10.1 Mode Selection
This chapter describes all commands that select the operating mode of the R&S ZNH.

List of commands

TN IS g g =Y o AT = Y1 O 325
INSTIUMENENSELECL. ...evvvviiiiiiiiiiieeeieieieeeeeeeeeeeeeeeeeeeeeeeeessarsbaraa— e seseseeeaeaaseseseesenenes 326

INSTrument[:SELect] <OperatingMode>
This command selects the operating mode.

Parameters:
<OperatingMode> SANalyzer | PM | ADEModulation | DDEMod | RECeiver |
MAPS | ACT | VNA | VWM

SANalyzer
Spectrum analyzer
PM

Power meter
ADEModulation
Analog modulation

DDEMod
Digital modulation
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RECeiver
Receiver

MAPS

Map

ACT

Cable and antenna analyzer
VNA

Vector network analyzer
VVM

Vector voltmeter

*RST: SAN

Example: INST SAN
Selects spectrum analyzer mode.

INSTrument:NSELect <OperatingMode>
This command selects the operating mode.

Parameters:
<OperatingMode> 1
Spectrum analyzer
2
Network analyzer
5
Power meter
11
Cable and antenna analyzer
18
analog modulation
*RST: 1
Example: INST:NSEL 1
Selects spectrum analyzer mode.

Controlling the GPS Receiver
This chapter describes all commands that control the GPS receiver.

List of commands

SYSTeM:POSHION: ALTIUAE 2. e et e e e e e e e e e e e e es 327
SYSTem:POSIition:GPS:CONNECIEA?. ...u i e e aaas 327
SYSTem:POSition:GPS:CORRection:FREQUENCY?.......ccceiiiiiiiiiiiiiiinineaeaeaa e e e e e e e aaaeaens 327
SYSTem:POSIHION:GPS:QUALILY?. .. .uueeeeieieieeeeeee ettt ee e e e e e e e e aeaaaeeeeeeeeeeees 327
SYSTem:POSItioN:GPS:SATEIIIES?....ciiiiiiie e et et e e e e e e e e e e e et e e e e eenraans 327
SY STemM:POSIHION: GP S IS TATE . cetutueiieeieeiiiee e e ettt ee e e et eetteaeeeeeeettaeeeserataneeeeseestanaeeeeeernns 328
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R S M= A M O IS 1(T0) o AN 1 (0 Lo L= XN 328
SYSTEM:POSIHION:LONGIUAE?. ...ttt e e e e s e e e s e e e s ansaannns 328
SY STeM P OSIION VALIA?. .t eeteeee ettt et et e et et e et e e e e e e s et s e s s sn s ransetnsaensransrens 328

SYSTem:POSition:ALTitude?
This command queries the altitude of the current position of the R&S ZNH.

Example: SYST:POS:ALT?
Return value would be, for example, 554.1.

Usage: Query only

SYSTem:POSition:GPS:CONNected?
This command queries if the R&S ZNH is currently connected to the GPS receiver.
Example: SYST:POS:GPS:CONN?

Usage: Query only

SYSTem:POSition:GPS:CORRection:FREQuency?
This command queries the frequency correction factor.

The R&S ZNH calculates this factor from a reference signal provided by the GPS
receiver. The reference signal is used to determine the deviation of the internal clock of
the instrument. The deviation can be turned into a correction factor for the measured

frequency.

Example: SYST:POS:GPS:CORR:FREQ?
Queries the frequency correction factor.

Usage: Query only

SYSTem:POSition:GPS:QUALIity?
This command queries the quality of the GPS signal.
Example: SYST:POS:GPS:QUAL?

Usage: Query only

SYSTem:POSition:GPS:SATellites?

This command queries the number of tracked satellites.
Example: SYST:POS:GPS:SAT?

Usage: Query only
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SYSTem:POSition:GPS[:STATe] <State>
This command turns the GPS receiver on and off.

Note that the GPS receiver only works if a connection between the R&S ZNH and a
GPS signal transmitter is established.

Parameters:
<State> ON | OFF

*RST: OFF
Example: SYST:POS:GPS ON

Activates the GPS receiver.

SYSTem:POSition:LATitude?
This command queries the latitude of the current position of the R&S ZNH.

Example: SYST:POS:LAT?
Return value would be, for example, 48,7,40.0 for 48°, 7', 40.0"
in the northern hemisphere.

Usage: Query only

SYSTem:POSition:LONGitude?

This command queries the longitude of the current position of the R&S ZNH.

Example: SYST:POS:LONG?
Return value would be, for example, 11,36,46.2 for 11°, 36",
46.2" East.

Usage: Query only

SYSTem:POSition:VALid?
This command queries if the current position is valid.
Example: SYST:POS:VAL?

Usage: Query only

Display Configuration

This chapter describes commands to set up the display of the R&S ZNH via remote
control.

List of commands

DISPIay<1...2> BRIGNINESS. ....cctuiiieeiietiieeeeeeeetee e ee et e e e e e e et e e e e e s e et e e e eeeeabaaeeesensanannns 329
DISPIAY <23 CMAP. . ettt et et e e e et et et e e e e e e eaaaaen 329
DISPlay<1...2>:CMAP:DEFQUIL........cee et a e 329
DISPlay<1...2>:DATE:FORMAL.......uuaeiiaieieeeeeeeee e e et sa s s e e e e e e e e eeaeaeeeeeeeeeeeenes 330
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DISPlay<1...2>:BRIGhtness <Brightness>
This command sets the brightness of the display backlight.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<Brightness> Range: 0.01 to 1
*RST: 0.5

Example: DISP:BRIG 0.80

Sets the brightness of the display to 80%.

DISPlay<1...2>:CMAP <ColorScheme>
This command sets the color scheme of the display.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:
<1..2> 1..2
Parameters:
<ColorScheme> COLor | BW | PF
COLor
Color
BW
Black & white
PF
Printer-friendly
*RST: COLor
Example: DISP:CMAP BW

Sets the screen colors to black and white.

DISPlay<1...2>:CMAP:DEFault
This command sets the display to the default state.
This command is an event and therefore has no query and no *RST value.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:
<1..2> 1.2
Example: DISP:CMPA:DEF
Restores the original color scheme.
Usage: Event
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DISPlay<1...2>:DATE:FORMat <DateFormat>
This command sets the display date format.

The numeric suffix at DISPlay is irrelevant for this command.

Suffix:

<1..2> 1.2

Parameters:

<DateFormat> DDMMyyyy | MMDDyyyy
*RST: DDMMyyyy

Example: DISP:DATE:FORM DDMMyyyy

Audio Settings
This chapter describes all commands to control the audio functions of the R&S ZNH.

List of commands

SYSTEMAUDIO:VOLUME. ...cvttueieeeiieiiieeeee ittt iaeeeeeetataeeeeseesataeeeesestanseesersstaaasaesersnnaaaaees 330
SYSTem:BEEPEr:POVErload:STATE] ... ceieeereieeeeeeeeteieeeeeetaaeeeeeeestaeeeeseesanaeseeressnaaaeseees 330
SYSTEMBEEPEIVOLUME. .. .ccun ettt e et e e e e e ee e e et e eeenannas 330
SYSTEM:BEEPErKEY:VOLUME. ... ettt e 331

SYSTem:AUDio:VOLume <Volume>

This command sets the volume of the internal speaker.

Parameters:

<Volume> Range: 0to1
*RST: 0.3

Example: SYST:AUD:VOL 0.40

Sets the volume to 40%.

SYSTem:BEEPer:POVerload[:STATe] <State>

This command turns the beeper on and off when battery has reached its low-level
state.

Parameters:
<State> ON | OFF

*RST: OFF
Example: SYST:BEEP:POV ON

Activates the beeper state.

SYSTem:BEEPer:VOLume <Volume>

This command sets the volume of the system beeper.
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Parameters:

<Volume> Range: 0 to 1
*RST: 0.3

Example: SYST:BEEP:VOL 0.50

Sets the volume of the beeper to 50%.

SYSTem:BEEPer:KEY:VOLume <Volume>

This command sets the volume of the keyboard click noise.

Parameters:
<Volume> Range: 0 to 1
*RST: 0.3
Example: SYST:BEEP:KEY:VOL 0.10

Sets of keyboard clicking volume to 10%.

13.6.10.5 Setting up a Network Connection

This chapter describes all commands that are used if the R&S ZNH is part of a net-
work.

List of commands

SYSTem:COMMUNICAte:LAN:ETHEIME! . ...ccvuiieee e 331
SYSTem:COMMUNICAtE:LAN:GATEWAY...........eeeeereerererererrinnnaaaaieseseseeeeeeeseseseereeeesssssrenes 331
SYSTem:COMMUNICate:LAN:SUBMAESK......cciieiieiiiieeeeieiiiieieeeeeeiiee e e e e eeetee e e e eeetnneeeeeeeeranns 331
SYSTem:COMMuUNicate:SOCKE:ADDRESS. .......eieeeieetieeeeeeeettieeeeeeeereeeeeeeeraaeeeeseesranns 332
SYSTem:COMMunicate:SOCKet: DHCP:STATE]. . et e e 332
SYSTem:COMMuUNIcate:SOCKE:PORT ... ... 332

SYSTem:COMMunicate:LAN:ETHernet
This command queries the MAC address of the R&S ZNH.
This command is a query and therefore has no *RST value.

Example: SYST:COMM:LAN:ETH?
Returns the MAC address.

SYSTem:COMMunicate:LAN:GATeway <Gateway>
This command sets the gateway in the LAN.

Parameters:
<Gateway> String containing the identifier of the gateway.

SYSTem:COMMunicate:LAN:SUBMask <Submask>
This command sets the subnet mask of the R&S ZNH
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Parameters:

<Submask> String containing the subnet mask ('x.x.x.x").
*RST: 255.255.255.0

Example: SYST:COMM:LAN:SUBM '255.255.255.0"

Sets the subnet mask address to 255.255.255.0.

SYSTem:COMMunicate:SOCKet:ADDRess <IPAddress>
This command sets the IP address of the R&S ZNH.

Parameters:

<|PAddress> String containing the IP address ('x.x.x.x").
*RST: 172.76.68.24

Example: SYST:COMM: SOCK:ADDR '172.76.68.30"

Sets the IP address of the R&S ZNH to 172.76.68.30.

SYSTem:COMMunicate:SOCKet:DHCP[:STATe] <State>

This command turns the Dynamic Host Configuration Protocol (DHCP) on and off.

Parameters:
<State> ON | OFF
*RST: ON
Example: SYST:COMM: SOCK: DHCP ON

Activates DHCP.

SYSTem:COMMunicate:SOCKet:PORT <Port>

This command sets the port number for the connection.

Parameters:
<Port> Port number.
*RST: 5555
Example: SYST:COMM:SOCK:PORT 1000

Sets the port number to 1000.

System Settings
This chapter describes all commands that define or query general system settings.

List of commands

INPULIMPEAANCEIPAD.......cccceete ettt e e e et e e e e e e e e e s e e e eata e e e e eeeeaanseeeeeennnaeaees 333
[SENSE:IROSCIllator:SOURCE. ....ceeeeeeieiiiiiieinintaeaaaaae e e e e e e eeaaaaaaaeeeeeeeeeeaeaeeenennnnnnaaaanaeens 333
SY STEMIAC CESSONY . errrrrruruururnniaaateieseseeeaeeeeesereerereeeerretsterarra—.———.ieseseeeaeeeserereerererrssees 334
SYSTEM:ACCESSOIY:AUTO ... cceiiieieeeeietieeee e ettt ee e e e e et e e e e e eeesta s e e e eeasaaeeaeserstaneeeeesrananss 334
SYSTEM:BNC:MODE.... ittt e e e e e e e e e e e e e et e e aeaaes 334
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N SN 1= g B 7 A I = 334
SY STeM ERR O INE X T 2. i e e e e et et e e e e e e e e e e e renns 335
N ST =T 1B = Lo T AN N 335
SYSTEeMERROINCODE[INEXT] . it tiiiiieeeeeeeeeeeieteiieeaasaaeae e e s e e e aeeeaeeeeeeeeeeeaeaessnsnnnnnnaananeas 335
SYSTEMERROMCODE:ALL?. .. ittt e e et ee e e e e ee e e e e e e e taae e e e e seetaeeeeeeenes 335
SYSTEMERROFLCOUNL?. ...ttt e e e et te e e e e e eeab e e e e e eetaaeeeeeeestaneeeeeesnnanns 335
SYSTEMFORMALIDENT. ... it e et e et e et e s e e e ensenannenns 336
SY STEMIHE LR HEADEIS 2. .. ettt et ettt e e e e e e te e e r e e s renens 336
R S N g = I N VI = N 336
SY STEMILANGUAGE. ...etetututuaaaaeee e e e e eeeeeaeeeteteeeeeeeaeeeteseaaan e aaaaaaeeeaaeaaaaeeeeeeeeeenenennnnsnnnnnn 336
SYSTeM:LANGUAGE:CATAIOG?. e ieeeeeeeeeieeeeeeeeeeetetrtr e eeaeseseeeeeaaaeseseeeeeeeeessssararasannnnnns 337
SYSTEMIPOWEISOURCE?.c.utuieeeiiitiieeeee ettt e e e e ettt ee e e e e eeaaeaeeeeseataaaeeeeeesaaasaesersranaaaaaes 337
S STeM P OV OIS TATUS?. . eettteeeeeieetteeteee ettt aeeeeeeeet it aeeeeeetataeaerestanaeaserestaaeaeseesanaaaaees 337
R S N LT g d w4 S 1= SRS 337
SY STEMIPRESEEFACTOIY . ..ceiiieeeee ettt e e e e e e e e e e e e e e e e e et eeeeeaeeneeaenennn e ans 337
SYSTEMIPRESEEIMODE....... ittt e e e e e et e e e e e e e e ena e e eeneaeeanns 338
SYSTEMIPRESEEUSER......ccouiieet ettt e et e et e et e e e e e e e eae e e et e e reaeeeeaneeeenas 338
O SR L=yt H {1 = ToTo ] SRR 338
O A= 1R = PSSR PRRPRR 338
O A= RS 5 LU e [ 1 TSSO RRR 339
R A 1=T 0 B I 111 = PP 339
SYSTEMITZONEE. ... oottt e et e e e e e e e e e e e e e eeeeans 339
N T LT L R = = 5] T o N 339

INPut:IMPedance:PAD <PadType>

This command selects the matching pad connected to the R&S ZNH.

Parameters:

<PadType> RAM | RAZ | HZTE

Example: INPut:IMP 75;PAD RAZ
Selects 75 Q input impedance and the R&S RAZ as the match-
ing pad.

[SENSe:]ROSCillator:SOURce <Format>
This command selects the source of the frequency reference oscillator.

If you use an external reference signal, make sure to connect the signal to the Ext Ref
BNC connector of the R&S ZNH.

Parameters:
<Format> INTernal | EXTernal
INTernal
Internal reference.
EXTernal
External reference.
Example: ROSC:SOUR EXT

Activates external source as reference signal.
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SYSTem:ACCessory <Accessory>

This command queries the type of measurement accessory, if one is connected to the
R&S ZNH (for example a power sensor).

Parameters:

<Accessory> Z1|Z22|23|1214|218 | Z44 | TS_emf| ZN_Z103 | NONE |
UNKNown
Name of the accessory.

Example: SYST:ACC?

Queries connected measurement accessories.

SYSTem:ACCessory:AUTO <State>

This command turns automatic detection of connected measurement accessories on

and off.

Parameters:

<State> ON | OFF

Example: SYST:ACC:AUTO ON

Turns on automatic accessory detection.

SYSTem:BNC:MODE <BNCUsage>

This command configures the BNC sockets.

Parameters:
<BNCUsage> REFerence | TRIGger | BIAS
REFerence
Input for external reference signal.
TRIGger
Input for external trigger.
BIAS
BIAS port.
*RST: TRIGger
Example: SYST:BNC:MODE BIAS

Sets the BNC socket to bias.

SYSTem:DATE <Year>, <Month>, <Day>

This command sets the date for the internal calendar.

Parameters:

<Year> Range: 1980 to 2099
<Month> Range: 1 to 12
<Day> Range: 1 to 31
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Example: SYST:DATE 2000,6,1
Sets the date to 1/6/2000.

SYSTem:ERRor[:NEXT]?
This command queries the oldest entry in the error queue and deletes it.
This command is a query and therefore has no *RST value.

Example: STAT :ERR?

Usage: Query only

SYSTem:ERRor:ALL?

This command queries the complete error queue.

This command is a query and therefore no *RST value.
Example: SYST:ERR:ALL?

Usage: Query only

SYSTem:ERRor:CODE[:NEXT]?

This command queries the code of the next error in the error queue.
This command is a query and therefore has no *RST value.
Example: STAT:ERR:CODE?

Usage: Query only

SYSTem:ERRor:CODE:ALL?
This command queries the complete error queue.
This command is a query and therefore no *RST value.

Example: SYST:ERR:CODE:ALL?

Usage: Query only

SYSTem:ERRor:COUNt?

This command queries the number of errors currently in the error queue.
This command is a query and therefore no *RST value.

Example: SYST:ERR:COUN?

Usage: Query only
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SYSTem:FORMat:IDENt <Format>

This command sets the response format to the *IDN? query. This function is intended
for re-use of existing control programs together with the R&S ZNH.

Parameters:
<Format> LEGacy | NEW
LEGacy
Format that is compatible to the older R&S ZNH version.
NEW
Format that is compatible to the newer R&S ZNH version.
Example: SYST:FORM: IDEN LEG

*IDN?

IDN would return the older R&S ZNH version.
SYST:FORM:IDEN NEW

*IDN?

IDN would return the newer R&S ZNH version.

SYSTem:HELP:HEADers?
This command returns a list of all available remote control commands.
This command is a query and therefore no *RST value.

Example: SYST:HELP:HEAD?
Returns the syntax of all available commands.

Usage: Query only

SYSTem:HELP:SYNTax? <arg0>
This command returns the full syntax of the specified command.

This command is a query and therefore no *RST value.

Parameters:
<arg0> String containing the command you want to query.
Example: SYST:HELP:SYNT? 'SYST:ERR?'
Returns the full syntax. In this case: 'SYSTem:ERRor[:NEXT]'.
Usage: Query only

SYSTem:LANGuage <Language>

This command sets the language of the user interface. You can query a list of available
languages with SYSTem: LANGuage : CATalog? on page 337.

Parameters:
<Language> String containing the language.
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Example: SYST:LANG 'english'
Sets the system language to English.

SYSTem:LANGuage:CATalog?

This command lists all languages available for the user interface.
This command is a query and therefore no *RST value.
Example: SYST:LANG:CAT?

Usage: Query only

SYSTem:POWer:SOURce?

This command queries the current R&S ZNH power source.
This command is a query and therefore has no *RST value.
Example: SYST:POW: SOUR?

Usage: Query only

SYSTem:POWer:STATus?

This command queries the remaining power of the battery.
This command is a query and therefore has no *RST value.
Example: SYST:POW: STAT?

Usage: Query only

SYSTem:PRESet

Resets the R&S ZNH to its default state or a state defined by the user, depending on
SYSTem:PRESet:MODE.

This command is an event and therefore has no *RST value and no query.
Example: SYST:PRES

Usage: Event

SYSTem:PRESet:FACTory
This command initiates an instrument reset back to factory settings.
This command is an event and therefore has no query and no *RST value.

Example: SYST:PRES: FACT
Resets the R&S ZNH to its factory settings.

Usage: Event
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SYSTem:PRESet:MODE <Mode>

This command selects the preset mode.

Parameters:
<Mode> DEFault | USER
DEFault
Default preset state.
USER
User defined preset state.
Example: SYST:PRES:MODE USER

Selects a user defined preset.

SYSTem:PRESet:USER <PathName>
This command selects a file containing a user defined preset state.

Parameters:
<PathName> Filename of the user defined preset state.

SYSTem:REBoot
This command initiates a reboot of the R&S ZNH.
This command is an event and therefore has no *RST value and no query.

Example: SYST:REB
Restarts the R&S ZNH.

Usage: Event

SYSTem:SET [<arg0>]

This query sYSTem: SET? causes the data of the current instrument setting to be
transmitted to the control computer in binary format (SAVE function). The data can be
read back into the instrument (RECALL function) by means of command SYSTem: SET
<block>.

Whilst the data records are stored on the instrument hard disk with SAVE/RECALL
(MMEMory : STORe, MMEMory : LOAD), it is possible to store the data in an external com-
puter by means of SYSTem: SET.

The receive terminator has to be set to EOI to ensure reliable transfer of data (setting
SYST:COMM:GPIB:RTER EOI).

Parameters:
<arg0> <block_data>
Example: SYST:SET
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SYSTem:SHUTdown
This command turns the R&S ZNH off.
This command is an event and therefore has no *RST value and no query.

Example: SYST:SHUT
Turns the R&S ZNH off.

Usage: Event

SYSTem:TIME <Hour>, <Minutes>, <Seconds>

This command sets the internal clock.

Parameters:

<Hour> Range: 0 to 23
<Minutes> Range: 0 to 59
<Seconds> Range: 0 to 59
Example: SYST:TIME 12,30, 30

SYSTem:TZONee <Hour>, <Minutes>

This command defines a shift of the system time to select another time zone.

Parameters:

<Hour> Range: 0 to 23

<Minutes> Range: 0 to 59
*RST: 0,0

Example: SYST:TZON 01,00

Shifts the time an hour ahead.

SYSTem:VERSion?

This command queries the SCPI version the remote control is based on.
This command is a query and therefore has no *RST value.

Example: SYST:VERS?

Usage: Query only

13.6.11 Status Reporting System

The status reporting system stores all information on the present operating state of the
instrument, and on errors which have occurred. This information is stored in the status
registers and in the error queue. The status registers and the error queue can be quer-
ied via Ethernet.
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The information is of a hierarchical structure. The register status byte (STB) defined in
IEEE 488.2 and its associated mask register service request enable (SRE) form the
uppermost level. The STB receives its information from the standard event status reg-
ister (ESR) which is also defined in IEEE 488.2 with the associated mask register stan-
dard event status enable (ESE) and registers STATus : OPERation and

STATus :QUEStionable which are defined by SCPI and contain detailed information
on the instrument.

The output buffer contains the messages the instrument returns to the controller. It is
not part of the status reporting system but determines the value of the MAV bit in the
STB.

e Structure of an SCPI Status Register.......c..uiiiiiiiiiiiiiie e 340
o Overview of the Status Register........oooii e 342
e Status Byte (STB) & Service Request Enable Register (SRE).......cccceevveviiccnnnnnes 342
e Event Status Register (ESR) and Event Status Enable Register (ESE)............... 343
e Application of the Status Reporting Systems...........uuiiiciiiiiiii e, 346
e Reset Values of the Status Reporting System.........uuuiiiiiiiiiiiieeeeeees 348
e Remote Commands of the Status Reporting System...........oooiiiiiiieiee 348

Structure of an SCPI Status Register

Each standard SCPI register consists of 5 parts which each have a width of 16 bits and
have different functions. The individual bits are independent of each other, i.e. each
hardware status is assigned a bit number that applies to all five parts. For example, bit
0 of the STATus:OPERation register is assigned to the calibration status of the

R&S ZNH. Bit 15 (the most significant bit) is set to zero for all parts. Thus the contents
of the register parts can be processed by the controller as positive integer.

[18]1a]1aftz] conpition Part JaJ2]1]o]
YYyy IRy

12| FPTRansition Part

3
1514[13[12|] NTRansitonPar |32 |1]|0
YY Yy
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* ¢ ¢ J, to higher order register
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4 @ Sum bit % 2 jogical AND
+ = lpgica
[1s]1a]rafiz]  EmABleParn  Ta]z[1]0] of all bits

Figure 13-6: The status-register model

CONDition part

The CONDition part is directly written into by the hardware or the sum bit of the next
lower register. Its contents reflects the current instrument status. This register part can
only be read, but not written into or cleared. Its contents is not affected by reading.

PTRansition part

The Positive-TRansition part acts as an edge detector. When a bit of the CONDition
part is changed from 0 to 1, the associated PTR bit decides whether the EVEN bit is
setto 1.

User Manual 1334.5985.02 — 03 340



R&S®ZNH Remote Commands

®

Remote Control - Commands

PTR bit =1: the EVENH bit is set.
PTR bit =0: the EVEN!T bit is not set.

This part can be written into and read at will. Its contents is not affected by reading.

NTRansition part

The Negative-TRansition part also acts as an edge detector. When a bit of the CONDi-
tion part is changed from 1 to 0, the associated NTR bit decides whether the EVEN bit
is setto 1.

NTR-Bit = 1: the EVEN bit is set.
NTR-Bit = 0: the EVENT bit is not set.
This part can be written into and read at will. Its contents is not affected by reading.

With these two edge register parts, you can define which state transition of the condi-
tion part (none, 0 to 1, 1 to 0 or both) is stored in the EVENTt part.

EVENt part

The EVEN! 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 edge fil-
ters. It is permanently updated by the instrument. This part can only be read by you.
Reading the register clears it. This part is often equated with the entire register.

ENABIe part

The ENABIe part determines whether the associated EVENT bit contributes to the sum
bit (see below). Each bit of the EVENTt 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 '+").

ENABIe-Bit = 0: the associated EVENt bit does not contribute to the sum bit
ENABIe-Bit = 1: if the associated EVENT bit is "1", the sum bit is set to "1" as well.
This part can be written into and read by you at will. Its contents is not affected by
reading.

Sum bit

As indicated above, 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,
e.g. a PLL that has not locked, can lead to a service request throughout all levels of the
hierarchy.

The service request enable register SRE defined in IEEE 488.2 can be taken as
ENABIe part of the STB if the STB is structured according to SCPI. By analogy, the
ESE can be taken as the ENABIe part of the ESR.
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13.6.11.2 Overview of the Status Register

The following figure shows the status registers used by the R&S ZNH.

Figure 13-7: Overview of the status registers

13.6.11.3 Status Byte (STB) & Service Request Enable Register (SRE)

The STB is already defined in IEEE 488.2. It provides a rough overview of the instru-
ment status by collecting the pieces of information of the lower registers. It can thus be
compared with the CONDition part of an SCPI register and assumes the highest level
within the SCPI hierarchy. A special feature is that bit six acts as the sum bit of the
remaining bits of the status byte.

The STATUS BYTE is read using the command *STB? or a serial poll.

The STB is linked to the SRE. The latter corresponds to the ENABIe part of the SCPI
registers in its function. Each bit of the STB is assigned a bit in the SRE. Bit 6 of the
SRE is ignored. If a bit is set in the SRE and the associated bit in the STB changes
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from 0 to 1, a service request (SRQ) is generated, which triggers an interrupt in the
controller if this is appropriately configured and can be further processed there. The
SRE can be set using the command "*SRE" and read using the command *SRE?

Table 13-6: Meaning of the bits used in the Status Byte

Bit No. | Meaning

Oto1 Not used

2 Error Queue not empty
The bit is set when an entry is made in the error queue.

If this bit is enabled by the SRE, each entry of the error queue generates a service request.
Thus an error can be recognized and specified in greater detail by polling the error queue. The
poll provides an informative error message. This procedure is to be recommended since it con-
siderably reduces the problems involved with remote control.

3 QUEStionable status sum bit

The bit is set if an EVEN bit is set in the QUEStionable: status register and the associated
ENABIe bit are set to 1.

A set bit indicates a questionable instrument status, which can be specified in greater detail by
polling the QUEStionable status register.

4 MAV bit (message available)
The bit is set if a message is available in the output buffer which can be read.

This bit can be used to enable data to be automatically read from the instrument to the control-
ler.

5 ESB bit

Sum bit of the event status register. It is set if one of the bits in the event status register is set
and enabled in the event status enable register.

Setting of this bit indicates a serious error which can be specified in greater detail by polling the
event status register.

6 MSS bit (master status summary bit)

The bit is set if the instrument triggers a service request. This is the case if one of the other bits
of this register is set together with its mask bit in the service request enable register SRE.

7 OPERation status register sum bit

The bit is set if an EVEN bit is set in the OPERation status register and the associated ENABle
bit is set to 1.

A set bit indicates that the instrument is just performing an action. The type of action can be
determined by polling the OPERation status register.

13.6.11.4 Event Status Register (ESR) and Event Status Enable Register (ESE)

The ESR is defined in IEEE 488.2. It can be compared with the EVENt part of an SCPI
register. The event status register can be read out using command *ESR?.

The ESE is the associated ENABIe part. It can be set using the command *ESE and
read using the command *ESE?.
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Table 13-7: Meaning of the bits in the event status register

Bit No. | Meaning

0 Operation Complete
This bit is set on receipt of the command *OPC exactly when all previous commands have been
executed.

1 Not used

2 Query Error

This bit is set if either the controller wants to read data from the instrument without having sent a
query, or if it does not fetch requested data and sends new instructions to the instrument
instead. The cause is often a query which is faulty and hence cannot be executed.

3 Device-dependent Error

This bit is set if a device-dependent error occurs. An error message with a number between -300
and -399 or a positive error number, which denotes the error in greater detail, is entered into the
error queue.

4 Execution Error

This bit is set if a received command is syntactically correct but cannot be performed for other
reasons. An error message with a number between -200 and -300, which denotes the error in
greater detail, is entered into the error queue.

5 Command Error

This bit is set if a command is received, which is undefined or syntactically incorrect. An error
message with a number between -100 and -200, which denotes the error in greater detail, is
entered into the error queue.

6 Not used

7 Power On (supply voltage on)

This bit is set on switching on the instrument.

STATus:OPERation Register

In the CONDition part, this register contains information on which actions the instru-
ment is being executing or, in the EVEN part, information on which actions the instru-
ment has executed since the last reading. It can be read using the commands
STATus:0PERation:CONDition? or STATus:OPERation[:EVENt]?.

Table 13-8: Meaning of the bits in the STATus:OPERation register

Bit No. | Meaning

0 CALibrating

This bit is set as long as the instrument is performing a calibration.

1to 14 | Not used

15 This bit is always 0

STATus:QUEStionable Register

This register contains information about indefinite states which may occur if the unit is
operated without meeting the specifications. It can be read using the commands
STATus:QUEStionable: CONDition? and STATus:QUEStionable[:EVENt]?.
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Table 13-9: Meaning of bits in STATus:QUEStionable register

Bit No. | Meaning

Oto1 These bits are not used

2 BATTERY LOW

If the instrument is running without any external power supply and the charging level of the inter-
nal battery is approximately lower than 5%, this bit is set to indicate that the system is shut down
automatically in approximately 5 minutes.

3 Not used

4 TEMPerature
This bit is set if a questionable temperature occurs.

5t08 Not used

9 LIMit (device-specific)

This bit is set if a limit value is violated

10 CALibration
The bit is set if a measurement is performed unaligned (label UNCAL)

11 to 14 | Not used

15 This bit is always 0.

STATus:QUEStionable:FREQuency Register

This register contains information about the reference frequency. It can be read using
the commands STATus :QUEStionable:LIMit:FREQuency? and
STATus:QUEStionable:FREQuency [ :EVENt]?.

Table 13-10: Meaning of bits in STATus:QUEStionable:FREQuency register

Bit No. | Meaning

Oto7 Not used

8 EXTernal REFerence

This bit is set if an external reference is used.

9to 14 | Not used

15 This bit is always 0.

STATus:QUEStionable:LIMit Register

This register contains information about the observance of limit lines. It can be read
using the commands STATus:QUEStionable:LIMit:CONDition? and
STATus:QUEStionable:LIMit [ :EVENt] 2.
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Table 13-11: Meaning of bits in STATus:QUEStionable:LIMit register

Bit No. | Meaning

0 LIMit 1 FAIL

This bit is set if limit line 1 is violated.

1 LIMit 2 FAIL

This bit is set if limit line 2 is violated.

2to 14 | Not used

15 This bit is always 0.

STATus:QUEStionable:POWer Register

This register contains information about possible overload states. It can be read using
the commands STATus :QUEStionable:POWer:CONDition? and
STATus:QUEStionable:POWer [ :EVENt] 2.

Table 13-12: Meaning of bits in STATus:QUEStionable:POWer register

Bit No. | Meaning

Oto1 Not used

2 IF_Overload
This bit is set if the IF path is overloaded. 'IFOVL' is displayed.

3to 14 | Not used

15 This bit is always 0.

STATus:QUEStionable:SYNC Register

This register contains information about sync and bursts not found, and about premea-
surement results exceeding or falling short of expected values.

It can be read using the commands STATus :QUEStionable:SYNC:CONDition?
and STATus:QUEStionable:SYNC[:EVENt] 2.

13.6.11.5 Application of the Status Reporting Systems

In order to be able to effectively use the status reporting system, the information con-
tained there must be transmitted to the controller and further processed there. There
are several methods which are represented in the following.

Service Request

Under certain circumstances, the instrument can send a service request (SRQ) to the
controller. Usually this service request initiates an interrupt at the controller, to which
the control program can react appropriately.

As evident from Figure 13-7, an SRQ is always initiated if one or several of bits 2, 3, 4,
5 or 7 of the status byte are set and enabled in the SRE. Each of these bits combines
the information of a further register, the error queue or the output buffer. The ENABIe
parts of the status registers can be set so that arbitrary bits in an arbitrary status regis-
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ter initiate an SRQ. In order to make use of the possibilities of the service request
effectively, all bits should be set to "1" in enable registers SRE and ESE.

Example:
Use of the command *OPC to generate an SRQ at the end of a sweep

® CALL InstrWrite(analyzer, "*ESE 1")
'Set bit 0 in the ESE (Operation Complete)

® CALL InstrWrite(analyzer, "*SRE 32")
'Set bit 5 in the SRE (ESB)?

After its settings have been completed, the instrument generates an SRQ.

The SRQ is the only possibility for the instrument to become active on its own. Each
controller program should set the instrument in a way that a service request is initiated
in the case of malfunction. The program should react appropriately to the service
request.

Serial Poll

In a serial poll, just as with command *STB, the status byte of an instrument is queried.
However, the query is realized via interface messages and is thus clearly faster. The
serial-poll method has already been defined in IEEE 488.1 and used to be the only
standard possibility for different instruments to poll the status byte. The method also
works with instruments which do not adhere to SCPI or IEEE 488.2.

The VISUAL BASIC command for executing a serial poll is IBRSP(). Serial poll is
mainly used to obtain a fast overview of the state of several instruments connected to
the controller.

Query by Means of Commands

Each part of any status register can be read by means of queries. The individual com-
mands are listed in the description of the STATus Subsystem. The returned value is
always a number that represents the bit pattern of the queried register. This number is
evaluated by the controller program.

Queries are usually used after an SRQ in order to obtain more detailed information on
the cause of the SRQ.

Error Queue Query

Each error state in the instrument leads to an entry in the error queue. The entries of
the error queue are detailed plain-text error messages that can be displayed via man-
ual operation using the setup menu or queried via remote control using the command
SYSTem:ERRor?. Each call of SYSTem:ERRor? provides one entry from the error
queue. If no error messages are stored there any more, the instrument responds with
0, "No error".

The error queue should be queried after every SRQ in the controller program as the
entries describe the cause of an error more precisely than the status registers. Espe-
cially in the test phase of a controller program the error queue should be queried regu-
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larly since faulty commands from the controller to the instrument are recorded there as
well.

Reset Values of the Status Reporting System

Table 13-13 contains the different commands and events causing the status reporting
system to be reset. None of the commands, except *RST and SYSTem: PRESet, influ-
ences the functional instrument settings. In particular, DCL does not change the instru-
ment settings.

Table 13-13: Resetting the status reporting system

Event Switching DCL, SDC
on supply
voltage
Power-On- (Device *RST or STA- *CLS
Status-Clear Clear, SYS- Tus:PRESet
Selected Tem:PRE-
Device Set
Clear)
Effect 0 1
Clear STB, ESR - yes - - - yes
Clear SRE, ESE - yes - - - -
Clear PPE - yes - - - -
Clear EVENt parts of | - yes - - - yes
the registers
Clear ENABIe parts - yes - - yes -
of all OPERation and
QUEStionable regis-
ters; Fill ENABle
parts of all other reg-
isters with "1".
Fill PTRansition parts | - yes - - yes -
with "1"; Clear
NTRansition parts
Clear error queue yes yes - - - yes
Clear output buffer yes yes yes 1) 1) 1)
Clear command pro- | yes yes yes - - -
cessing and input
buffer

1) Every command being the first in a program message, i.e., immediately following a
<PROGRAM MESSAGE TERMINATOR> clears the output buffer.

Remote Commands of the Status Reporting System

The following commands control the status-reporting system *RST does not influence
the status registers.
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The OPERation status register contains information about the calibration status of the
instrument.

The QUEStionable status register contains information about the status of the refer-
ence and local oscillator, possible overloads of the instrument and the status of limit
checks and limit margins.

The commands are independent from the operating mode.

List of commands

STATUSIPRESE L. ...ceittiiiieeieettee et ettt e e e ettt e e e e e e eet et eeeseetaa e eeeeesstaseaesestanaaeaeesasrannsansenes 349
STATUS QUEUE INE X T 2 ettt e e e et et s e e e e e e e e e reans 350
STATUS:OPERAtONEVENL] 2. . et e e e 350
STATUS:OPERAtIONICONDITION 2. eeeteieeeieee et e e e e e e e e e e e enes 350
STATUS:OPERAUONENABIE. ......ceeeeieeeee ettt e et e e et e e e e e eae e e e e e enneeees 350
STATUS:OPERAtION:INTREANSIION. .. cceiieeeeieiiiiieeeeeeeeeereteret i essses e s e s eseeeeeeeaeseseeeereeeesssserenes 350
STATUS:OPERAtION:PTRANSIEION. .. ieeiiirieieeeeeeiiieeeeee ettt e e e e eeeste e e e e s eeta e e e e esenbaeeeeeeesaaaanns 351
STATUS:QUESHONADIE[:EVENL] 2. .t ieieeite e eeeetee et e e e e e e e e e e e eabee e e e e eeeaa s 351
STATus:QUEStionable:FREQUENCY[:EVENL]?....cccuvueeiiiiieeiice et e e et eeeeee 351
STATus:QUEStionable:LIMIt[:EVENT?......cen et e e 351
STATus:QUEStionable:POWEIT:EVENL]?....cccuuuieie et eceeice e e et e e e e e e e e erenna e e 351
STATUS:QUESHIONADIEICONDIION?....ceeeeeeeeeteeeeeeeee et e et e e e et e e e e e e e e e et eeeea e e ranneeeeannas 351
STATus:QUEStionable:FREQUENCY:CONDItION?.......uuiiieeiiiiieieeeeeeinieeieeeeeerneeeeeeeentaaeaeenns 352
STATuUs:QUEStIoNable:LIMit:CONDItION?.....uueieeeiiereeeeeeeeteeeeeeeeeeteeeeeeeeebeeeeeeeeannaaeeaeeenes 352
STATus:QUEStionable:POWEr:CONDItION?.........ciiiiieeeiiii e et e e et e et e e et e eean s 352
STATUS:QUESHONADIEIENABIE.......... e e e e e eaa s 352
STATus:QUEStionable:FREQUENCY:ENABIE. .........uutueaaaaaae e e e e e e e e eeeeee e eeeeeeeeeeeeeeeeeaas 352
STATUs:QUEStioNable:LIMit:ENABIE.........coeeeeeee et e e 352
STATUS:QUEStioNable:POWEENABIE. ........ccuueeeei ettt e et e e e e e e eeee 353
STATUS:QUESHIONAbIE:NTRANSIION. ....ceieeeiiieieeeeeeiieee e e e et e e e e e etiee e e e e e eeteeeeeeeenaaeeeaeees 353
STATus:QUEStionable:FREQUENCY:NTRANSItION. .....civuvuuiiiiiieiiiinieeceeiiire e eeeaaa 353
STATus:QUEStionable:LIMit:NTRaANSItION. .......ccuiiiiiiieeiii e 353
STATus:QUEStionable:POWer:NTRANSIHION. ..........iiiiieiiieeeee e 354
STATusS:QUEStionable:PTRANSIHION. ........ceeiieeee e 354
STATus:QUEStionable:FREQUENCY:PTRANSIHION. .......uuiiaraee e 354
STATus:QUEStionable:LIMit:PTRANSIHION. .......vieeiiiieieeiie et e e e e e e e e eaa e 354
STATUs:QUEStioNable:POWEr PTRANSIION. .....cieeiiiiieieeeieeiiieeeeeeettieeeeeeernnaeeeeesesnaeeaeeens 355
STATus:PRESet

This command resets the edge detectors and ENABIe parts of all registers to a defined
value. All PTRansition parts are set to FFFFh, i.e. all transitions from 0 to 1 are detec-
ted. All NTRansition parts are set to 0, i.e. a transition from 1 to 0 in a CONDition bit is
not detected. The ENABIe part of the STATus:OPERation and STATus:QUEStionable
registers are set to 0, i.e. all events in these registers are not passed on.

Example: STAT : PRES

Usage: Event
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STATus:QUEue[:NEXT]?
This command returns the earliest entry to the error queue and deletes it.

Positive error numbers indicate device-specific errors, negative error numbers are error
messages defined by SCPI. If the error queue is empty, the error number 0, "no error",
is returned. This command is identical with the command SYSTem:ERRor.

Example: STAT:QUE?
Usage: Query only

STATus:OPERation[:EVEN{t]?
This command reads out the EVENt section of the OPERation register.
The command at the same time deletes the contents of the EVENt section.

Usage: Query only

STATus:OPERation:CONDition?
This command reads out the CONDition section of the OPERation register.
The command does not delete the contents of the EVENTt section.

Usage: Query only

STATus:OPERation:ENABIe <DecimalValue>
This command controls the ENABIe part of the OPERation register.

The ENABIe part allows true conditions in the EVENTt part of the status 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 occurs in the summary bit reported to the
next higher level.

Parameters:
<DecimalValue> Range: 0 to 65535

STATus:OPERation:NTRansition <DecimalValue>
This command controls the Negative TRansition part of the OPERation register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt
register.

Parameters:
<DecimalValue> Range: 0 to 65535
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STATus:OPERation:PTRansition <DecimalValue>
This command controls the Positive TRansition part of the OPERation register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt
register.

Parameters:
<DecimalValue> Range: 0 to 65535

STATus:QUEStionable[:EVENt]?
This command reads out the EVENTt section of the QUEStionable register.
The command at the same time deletes the contents of the EVENt section.

Usage: Query only

STATus:QUEStionable:FREQuency[:EVENt]?
This command reads out the EVENt section of the QUEStionable register.
The command at the same time deletes the contents of the EVENt section.

Usage: Query only

STATus:QUEStionable:LIMit[:EVEN{]?
This command reads out the EVENt section of the QUEStionable register.
The command at the same time deletes the contents of the EVENt section.

Usage: Query only

STATus:QUEStionable:POWer[:EVEN({]?
This command reads out the EVENTt section of the QUEStionable register.
The command at the same time deletes the contents of the EVENt section.

Usage: Query only

STATus:QUEStionable:CONDition?
This command reads out the CONDition section of the QUEStionable register.
The command does not delete the contents of the EVENt section.

Usage: Query only
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STATus:QUEStionable:FREQuency:CONDition?
This command reads out the CONDition section of the QUEStionable register.
The command does not delete the contents of the EVENTt section.

Usage: Query only

STATus:QUEStionable:LIMit: CONDition?
This command reads out the CONDition section of the QUEStionable register.
The command does not delete the contents of the EVENTt section.

Usage: Query only

STATus:QUEStionable:POWer:CONDition?
This command reads out the CONDition section of the QUEStionable register.
The command does not delete the contents of the EVENTt section.

Usage: Query only

STATus:QUEStionable:ENABIle <DecimalValue>
This command controls the ENABIe part of the QUEStionable register.

The ENABIe part allows true conditions in the EVENt part of the status 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 reported to the
next higher level.

Parameters:
<DecimalValue> Range: 0 to 65535

STATus:QUEStionable:FREQuency:ENABIle <DecimalValue>
This command controls the ENABIe part of the QUEStionable register.

The ENABIe part allows true conditions in the EVENTt part of the status 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 reported to the
next higher level.

Parameters:
<DecimalValue> Range: 0 to 65535

STATus:QUEStionable:LIMit:ENABIle <DecimalValue>
This command controls the ENABIe part of the QUEStionable register.
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The ENABIe part allows true conditions in the EVENt part of the status 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 reported to the
next higher level.

Parameters:
<DecimalValue> Range: 0 to 65535

STATus:QUEStionable:POWer:ENABIle <DecimalValue>
This command controls the ENABIe part of the QUEStionable register.

The ENABIe part allows true conditions in the EVENTt part of the status 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 occurs in the summary bit reported to the
next higher level.

Parameters:
<DecimalValue> Range: 0 to 65535

STATus:QUEStionable:NTRansition <DecimalValue>
This command controls the Negative TRansition part of the QUEStionable register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt
register.

Parameters:
<DecimalValue> Range: 0 to 65535

Example: STAT:QUES:NTR 65535

STATus:QUEStionable:FREQuency:NTRansition <DecimalValue>
This command controls the Negative TRansition part of the QUEStionable register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt
register.

Parameters:
<DecimalValue> Range: 0 to 65535

Example: STAT:QUES:NTR 65535

STATus:QUEStionable:LIMit:NTRansition <DecimalValue>
This command controls the Negative TRansition part of the QUEStionable register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt
register.
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Parameters:
<DecimalValue> Range: 0 to 65535

Example: STAT:QUES:NTR 65535

STATus:QUEStionable:POWer:NTRansition <DecimalValue>
This command controls the Negative TRansition part of the QUEStionable register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt
register.

Parameters:
<DecimalValue> Range: 0 to 65535

Example: STAT:QUES:NTR 65535

STATus:QUEStionable:PTRansition <DecimalValue>
This command control the Positive TRansition part of the QUEStionable register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt
register.

Parameters:
<DecimalValue> Range: 0 to 65535

STATus:QUEStionable:FREQuency:PTRansition <DecimalValue>
This command control the Positive TRansition part of the QUEStionable register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt
register.

Parameters:
<DecimalValue> Range: 0 to 65535

STATus:QUEStionable:LIMit:PTRansition <DecimalValue>
This command control the Positive TRansition part of the QUEStionable register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt
register.

Parameters:
<DecimalValue> Range: 0 to 65535
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STATus:QUEStionable:POWer:PTRansition <DecimalValue>
This command control the Positive TRansition part of the QUEStionable register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt
register.

Parameters:
<DecimalValue> Range: 0 to 65535
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14 Menu and Softkey Overview

14.1

1411

This chapter shows an overview of all instrument functions in the form of softkey and
menu overview.

®  GENEral FUNCHONS......ccceeieeeeeeeeeeee ettt et e ee bbb e e as 356
o Functions of the POWEr Meter..........uoiiiiiiiiciie e 364
o Functions of the WiIzard............couuuiiiiiiiiiee e 374
e Functions of the Cable & Antenna............coiiiiiiiiciiciiee e 376
e Functions of the Vector Network AnalyZer............coeviiieieiiiiiicciiiieeeeeee e 382
o Functions of the Vector VOIMELEN........c.ooveveeiiiieeeee e 389

General Functions

o General R&S ZNH Setup......coooiiiiiiieeeeee ettt 356
L J 1 L= V=T o F= o 1= 0 0 1= o PSR 362
o Operating Mode SeleCtioN.........ccviiiiiiiiiiiccee e 363

General R&S ZNH Setup

R&S ZNH options

" only available with R&S ZNH-K10
2 only available with R&S ZNH-K45
3 only available with R&S ZNH-K66

The [SETUP] key opens the setup menu that contains functionality to set up the

R&S ZNH in general and functionality to set up the measurement.
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DTF & Return Loss

Return Loss

Softkey Menu or Dialog items Parameters Parameters selection
Config Overview Mode DTF SWR
(CAT mode) Return Loss

DTF & SWR

SWR

Cable Loss

Phase Unwrap
Wrap

Smith Chart
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Softkey

Menu or Dialog items

Parameters

Parameters selection
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Transmission

RL + Trans
Stimulus Start Freq
Stop Freq
Center Freq
Span
Span Mode Auto
Manual
Cable Cable Model Mark
Edit
Preview
Load
Refresh
Exit
User Model Yes
No
Frequency
Velocity Factor
Loss
Amplitude Port Power
Range Leveled
Maximum
Rcv Attn Port1
Rev Attn Port2
Reference Level
Scale
Auto Scale
Split Screen Current Trace (Trace1,
Trace2)
Analysis AVG OFF
ON
Avg Count
Points
Distance Start Dist
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Softkey Menu or Dialog items Parameters Parameters selection
Stop Dist
Length Unit Meter
Feet
Config Overview Mode MEAS S-Parameters (S11,
(VNA mode) S$21,812, S22)
SRatios (b1/a1(P1), b2/
a1(P1), b1/a2(P2), b2/
a2(P2)
SWave (a1(P1), b1(P1),
b2(P1), a2(P2), b2(P2),
b1(P2))
DISPLAY Single, Split-Hor, Split-
Vert, Triple, Quad
FORMAT dB Mag, Phase, Smith,
Phase Unwr, SWR, Lin
Mag, Real , Imag, Polar,
Group Delay
APPLY
CANCEL
Stimulus Start Freq
Stop Freq
Center Freq
Span
Analysis Points
AVG OFF
ON
Avg Count
Smoothing On
Off
Aperture Auto
Manual
Aperture Size
Amplitude Port Power
Range Leveled
Maximum

Rcv Attn Port1

Rcv Attn Port2
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Softkey

Menu or Dialog items

Parameters

Parameters selection

Trace

Trace1, Trace2, Trace3,
Trace4

Reference level

Scale
Coupled Traces On
Off
Config Overview Mode Trace S11
(3VVM mode) S21
Stimulus Center Freq
Span
Amplitude Port Power
Attenuation
Analysis AVG ON
OFF
Avg Count
Instrument Setup Hardware Auto Accessory Detec- On
tion
Off
Detected Accessory
BNC Trigger Input
Reference Input
"Internal DC Bias Off
Internal DC Bias Level A%
(Volt)
GPS GPS On
Off
Show GPS Information On
Off
Coordinate Format dd®° mm' ss.sss"
dd® mm.mmm’
LAN MAC Address On, Off
DHCP On
Off
IP Address
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Subnet Mask
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Softkey Menu or Dialog items Parameters Parameters selection
Gateway
Date and Time Set Date
Set Time
Time Zone
Regional Language English, French, German,
Spanish, ltalian, Portu-
guese, Japanese, Chi-
nese, Korean, Russian,
Hungarian, Traditional
Chinese
Date Format dd/mmlyyyy,
mm/dd/yyyy
Length Unit Feet
Meter
Display Display Backlight 0-100 %
Display Color Scheme Color
Black & White
Printer Friendly
Keyboard Backlight 0-100 %
Keyboard Backlight 1-10s
Delay
Touch Interface On
Off
Audio Key Click Volume 0-100 %
System Beeper Volume | 0-100 %
Beep on Power Over- On
board
Off
Power Current Power Source
Battery Level
Battery Low Level 0-100 %
Battery Low Level Beep | Repetitive
Once
Off
Auto Power Up on AC On
Off
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Softkey

Menu or Dialog items

Parameters

Parameters selection

Default Calibration

Perform Default Calibra-
tion

Last Calibration Date

Last Calibration Fre-
quency

Last Calibration Cal Kit

Callibration Kit

Calibration Kit

Reset Reset Factory Settings Factory Reset
User Preference Site Name Site Name
User
Name
Comments
Preset Key Preset Mode User Defined
Default
Preset Dataset
Discard Calibration Data | On
Off
Working Directory User working directory On
Off
Working directory \Public
Capture Capture Screen On
Off
Capture Dataset On
Off
Capture GPX On
Off
Default Filename Measurement
Filename Counter Starts | 001
at
Capture Screen Format | PNG
JPG
Dataset Default Dataset Name Dataset
Use Instrument Calibra- | On
tion
Off
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Softkey

Menu or Dialog items

Parameters

Parameters selection

Cable & Antenna

Dedicated DTF Fre-
quency

On

Off

Documentation

Export Documentation

Export

HW/SW info

Hardware

Instrument Model

Instrument Serial Num-
ber

Mainboard Part Number

Mainboard Revision

Mainboard Serial Num-
ber

Frontboard Part Number

Frontboard Revision

Frontboard Serial Num-
ber

Controller Version

Software

Software Version

Software Version Postfix

Installed Options

Option Administration

Device ID

Install Option

Installation Status

Exit

14.1.2

File Management

The [SAVE/RECALL] key opens the file manager that contains functionality to manage
datasets and other files.
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Softkey Menu or Dialog items Parameters Parameters selection
Save On-screen KB (see
Chapter 5.2, "On-screen
Keyboard", on page 76)
Exit
Recall Preview Prev
Next
Recall
Exit
Load
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Softkey Menu or Dialog items Parameters Parameters selection
Refresh
Exit
Recall Screenshot Preview Prev
Next
Exit
Refresh
Exit
Export Trace Export Save

On-screen KB (see
Chapter 5.2, "On-screen
Keyboard", on page 76)

Exit
File Manager Mark

Edit Rename
Cut
Copy
Paste
Delete

Preview Prev
Next
Exit

Load

Refresh

Exit

14.1.3 Operating Mode Selection

® T only available with R&S ZNH-K45
2Available only if R&S ZNH-KJ9 is installed.

The [MODE] key opens the mode menu that contains functionality to select the operat-
ing mode of the R&S ZNH.
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Softkey Menu or Dialog items Parameters Parameters selection
Network Analyzer See Chapter 8, "Vector

Network Analysis",

on page 149
Cable & Antenna See Chapter 14.4.1,

"Cable & Antenna Mea-
surements”,
on page 377

VWector Voltmeter See Chapter 9, "Vector
Voltmeter", on page 182

2Power Meter See Chapter 10, "Power
Meter", on page 185)

14.2 Functions of the Power Meter

This section contains all softkeys and menus that are available in power meter mode.

o  Power Meter MeasUremMeENtS........ciiiiiiiiieiee et 364
o  Frequency Parameters.... ..o ————- 368
I O ] VAN I = 1= T g 1Y = U 369
@ SCALE ParametersS.....ccooceuuiiiiieieeee ettt e e e e e e e e e e e e e e 370
®  Sweep ConfIQUration. ... 371
o Limits Lin€ Par@meters...... i 371
O  Trace Par@meters. ... et 372
O Marker Parameters........couuuiiiiiiiiiiiei ettt ee s 372
@ CAL ParameterS......coouuueiieieeeieee ettt ettt e ettt e e e e et e e e e e eeaaae e e e e s et eeaees 373

14.2.1 Power Meter Measurements

@ The power meter is available only if you have installed option R&S ZNH-K9.

The [MEAS] key opens a menu that contains the functionality to configure measure-
ments with the power meter.

Power Meter

Softkey Menu or Dialog items Parameters Parameters selection

"Meas Mode ?Average

2Power vs Freq

Freq

Unit dBm
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Softkey Menu or Dialog items Parameters Parameters selection

dBpv

dBmV EMF

dBpV EMF

W

dBuV/m

V/m?2

dB Rel

Zero

To Ref Gain

Signal Gen SigGen On

Port Power

Port 1

Port 2

'Softkey available only if K9 and K69 are installed. See "Power vs frequency measure-
ment" on page 367.

2"Average" is available for K9 option, "Power vs Freq" is available for K69 option.

Directional Power Meter with R&S FSH-Z14 & R&S FZH-Z44

@ The directional power meter is available only if you have installed option R&S ZNH-K9.

Softkey Menu or Dialog items Parameters Parameters selection
Fwd Pwr Display Average
Peak Envelope
Freq'
Unit Forward Power dBm
W
dB
Reflected Power dBm
W
VSWR
dB (Return Loss)
Zero
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Softkey Menu or Dialog items Parameters Parameters selection
To Ref
Standard Correction Off

GSM

EDGE

3GPPWCDMA?

cdmaOne?

cdma200 1x2

DVB-T?

DvB2

TETRA

USER 4 kHz
200 kHz
600 kHz

T1f "Freq Mode" (see Frequency Parameters) is set to "Channel", the softkey displays
"Channel".

2 Only for R&S FSH-Z44

Optic Power Measurement with ODM UPM 100

Softkey Menu or Dialog items Parameters Parameters selection
Wavelength
Unit dBm
dBuv
w
dB Rel
To Ref

Pulse Power Measurement

@ The pulse power measurement is available only if you have installed option R&S ZNH-
K29.

Table 14-1: Pulse power measurement with numeric mode

Softkey Menu or Dialog items Parameters Parameters selection

Meas Mode Average

Power vs Time
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Softkey Menu or Dialog items Parameters Parameters selection
Freq
Unit dBm
w
Zero
To Ref
Meas Time Short
Normal
Long

Table 14-2: Pulse power measurement with trace mode

Softkey Menu or Dialog items Parameters Parameters selection
Meas Mode Average
Pwr vs Time
Freq
Unit dBm
W
Zero
Algorithm Histogram
Integration
Peak
Ref Power Config Low Ref Power 0-100 %
High Ref Power 0-100 %
Ref Power 0-100 %

Set to Default

Related to Power

Related to Voltage

Power vs frequency measurement

The power vs frequency measurement is available only if you have installed option
R&S ZNH-K69.

User Manual 1334.5985.02 — 03 367



R&S®ZNH Menu and Softkey Overview

Functions of the Power Meter

Table 14-3: Power vs frequency measurement

Softkey Menu or Dialog items Parameters Parameters selection

"Meas Mode 2Average

?Power vs Freq

Freq Config
Unit dBm
W
Calibrate
Format Gain
Absolute Power
Signal Gen SigGen On
Port Power
Port 1
Port 2

1Softkey available only if K9 and K69 are installed. See "Power Meter" on page 364

2"Average" is available for K9 option, "Power vs Freq" is available for K69 option.

14.2.2 Frequency Parameters

The [FREQ / DIST] key opens a menu that contains the functionality to set the fre-

guency.
Table 14-4: Optic Power Measurement
Softkey Menu or Dialog items Parameters Parameters selection
Wavelength
Table 14-5: Power Meter, Directional Power Meter, Channel Power Meter, Pulse Power Measurement
Softkey Menu or Dialog items Parameters Parameters selection
"Frequency
Freq Mode 2Channel
Select Downlink Refresh
Load
Exit
Select Uplink Refresh
Load
Exit
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Softkey

Menu or Dialog items

Parameters

Parameters selection

Set to Downlink

Set to Uplink

"If "Freq Mode" is set to "Channel", the softkey displays "Channel".

2 If "Freq Mode" is previously configured to "Channnel", the menu item displays "Fre-

quency".

Table 14-6: Power vs frequency measurement

Softkey Menu or Dialog items Parameters Parameter selection
Src Freq Src Start
Src Stop
Src Center
Span
Back
Span
Rcev Freq Rcv Start
Rcv Stop
Rcv Center
Span
Back
Freq Conversion Down, USB
Down, LSB
Up, USB

Points

FORMAT Parameters

The [FORMAT] key contains functionality to configure measurement format parame-

ters.

Table 14-7: Power vs frequency measurement

Softkey

Menu or Dialog items

Parameters

Parameters selection

Format

Gain

Absolute Power
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14.2.4

SCALE Parameters

Functions of the Power Meter

The [SCALE/AMPT] key contains functionality to configure level parameters.

Table 14-8: Power Meter, Directional Power Meter
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Softkey Menu or Dialog items Parameters Parameters selection
Unit dBm
dBuv
dBmV EMF
dBuV EMF
w
dBuV/m
V/m
W/m?
dB Rel
Offset
Table 14-9: Pulse Power Measurement
Softkey Menu or Dialog items Parameters Parameters selection
Ref Level -70 to 30 dBm
Range Scale Adjust
100 dB (10.0dB/Div)
50 dB (5.0dB/Div)
50 dB (5.0dB/Div)
30 dB (3.0dB/Div)
20 dB (2.0dB/Div)
10 dB (1.0dB/Div)
50 dB (0.5dB/Div)
Unit dBm
w
Offset
Table 14-10: Power vs Frequency Measurement
Softkey Menu or Dialog items Parameters Parameters selection
Ref Level
Range Auto Range
Range
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Softkey Menu or Dialog items Parameters Parameters selection
Ref Position

Unit dBm
w

14.2.5 Sweep Configuration

The [SWEEP] key opens a menu that contains functionality to configure the sweep.

Table 14-11: Power Meter, Directional Power Meter

Softkey Menu or Dialog items Parameters Parameters selection
Meas Time Short

Normal

Long

Table 14-12: Pulse Power Measurement

Softkey Menu or Dialog items Parameters Parameters selection
Trace Time 52usto1s
Conf Meas
Single Meas
Trigger Free Run
Positive
Negative
Trigger Level -30 to 20 dBm
Trigger Delay -51.1875us to 53 s
Trigger Hysteresis 0.1to 10 dB
Dropout Time 0to 10s

Table 14-13: Power vs Frequency Measurement

Softkey Menu or Dialog items Parameters Parameters selection

Single Sweep

Continuous Sweep

14.2.6 Limits Line Parameters

The [LINES] key opens a menu that contains functionality to configure the limits line.
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Table 14-14: Power Meter, Optic Power Meter

Softkey Menu or Dialog items Parameters Parameters selection
Show Limit Lines
Upper Limit Set Threshold
Remove
Lower Limit Set Threshold
Remove
Auto Beep

14.2.7 Trace Parameters

The [TRACE] key opens a menu that contains functionality to configure the trace.

Table 14-15: Pulse Power Measurement

Softkey Menu or Dialog items Parameters Parameters selection
Trace Mode Clear/Write
Average
Detector Average
Max Peak
Show Enable Trace 2

Enable Memory 1

Enable Memory 2

Trace>Memory

Table 14-16: Power vs Frequency Measurement

Softkey Menu or Dialog items Parameters Parameters selection
Trace Mode Clear/Write

Average
Show Memory

Trace > Memory

14.2.8 Marker Parameters

The [MARKER] key opens a menu that contains functionality to configure the marker
on the trace
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Functions of the Power Meter

Softkey Menu or Dialog items Parameters Parameters selection
New Marker
Marker Type
Delete Marker Delete Selected
Delete All Delta
Delete All
Select Marker
Set Marker Search Range
Set To Peak
Set To Next Peak
Set To Minimum
All Marker To Peak
Center=Marker Freq
Ref Level=Marker Level
Table 14-18: Power vs Frequency Measurement
Softkey Menu or Dialog items Parameters Parameters selection
New Marker
Marker Type

Delete Marker

Delete Selected

Delete All Delta

Delete All

Select Marker

Set Marker

Search Range

Set To Peak

Set To Next Peak

Set To Minimum

All Marker To Peak

Center=Marker Freq

Ref Level=Marker Level

14.2.9 CAL Parameters

The [CAL] key opens a menu that contains functionality to perform calibration on the

power measurement.
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Table 14-19: Power vs Frequency Measurement

Functions of the Wizard

Softkey

Menu or Dialog items

Parameters

Parameters selection

Calibrate

14.3 Functions of the Wizard

This section contains all softkeys and menus that are available in the measurement

WIZARD.

e Measurement Wizard

14.3.1 Measurement Wizard

The [WIZARD] key opens a menu that contains the functionality to perform wizard

measurement.
Softkey Menu or Dialog items Parameters Parameters selection
Load Meas Set Edit Rename
Cut
Copy
Paste
Delete
Refresh
Load
Exit
Start Meas Continue Next Meas Continue
Interrupt
Skip
Finish Wizard
Cancel
Repeat Meas
Interrupt Leave Menu'
Resume Sequence
Cancel
Finish Wizard
Cancel
Interrupt Leave Menu'
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Softkey

Menu or Dialog items

Parameters

Parameters selection

Resume Sequence

Cancel Yes
No
Skip Continue Next Meas
Repeat Meas
Interrupt
Finish Wizard
Cancel
Interrupt Leave Menu'
Resume Sequence
Cancel
Skip Continue
Interrupt
Skip
Finish Wizard
Cancel
Finish Wizard
Cancel Yes
No
Finish Wizard
Cancel Yes Save Result
Discard Result
No
Meas Setting General Measurement Definition
User
Number of Steps
Description
Site Site Number
Comments
GPS Position
Cable Definition Use Wizard Cable Set- On
tings
Off
Cable Model Load
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Softkey Menu or Dialog items Parameters Parameters selection
Refresh
Exit
Clear Cable Model Clear
Cable length
Cable Settings Default Calibration
Use Stored Calibrations | On
Off
Meas Spec
Meas Results Mark
Edit Rename
Cut
Copy
Paste
Delete
Preview Prev
Next
Exit
Refresh
Exit

Exit

"Press [WIZARD] key to resume back the wizard measurement.

14.4 Functions of the Cable & Antenna

This section contains all softkeys and menus that are available in the measurement
Cable & Antenna.

o Cable & ANtenNnNa MEaSUIEMENTES........cevvvrrvuririiieiieieieeeeeeeeeeeeeeeee e eeeeeeererrrraraaa———. 377
0 FREQ/DIST Parameters.... oo ieuiiiieieeeeeee ettt et eeraaas 377
@  SCALE ParametersS.......coceuuieiieeeeeeee ettt e e et 378
0 SWEEPRP Parametlrs.....uu oottt e e e 379
I O T AN I = 1= T g 1Y (<Y 379
L I S O w0 1= (=T T 379
® Limits Lin€ Parameters.. ... 380
0 MARKER Parameters.......ccouuiiiiiiiiiiie ettt e e e e ee e e e e eeeea 381
@ CAL ParameterS......ccovuueieeiiiiiiie ettt ettt e ettt e e e e e et e e e e e et e e e e s eera e eaees 382
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14.4.1 Cable & Antenna Measurements

The [MEAS] key opens a menu that contains the functionality to configure the cable &
antenna measurements.

Softkey Menu or Dialog Parameters Parameters selection
items
Meas Mode Return Loss

Transmission

RL +Trans
Cable Loss Normal
(Open + Short) / 2
DTF Cable Config Cable Model
User Model
User Settings Frequency
Velocity Factor
Loss
Clear Model

DTF/TDR List

List Threshold

DTF + Return
Loss

TDR

DTF + TDR

Driving Port Port 1

Port 2

14.4.2 FREQ/DIST Parameters

The [FREQ/DIST] key opens a menu that contains the functionality to set the fre-
quency and cable distance.

Table 14-20: DTF only

Softkey Menu or Dialog items Parameters Parameters selection

Start Dist

Stop Dist

DTF Center Freq

DTF Span Coupled
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Softkey Menu or Dialog items Parameters Parameters selection
Auto
Manual
DTF Start Freq
DTF Stop Freq
Softkey Menu or Dialog items Parameters Parameters selection
Start
Stop
Center
Span
Signal Standard Select Downlink Mark
Edit
Preview
Load
Refresh
Exit
Select Uplink Mark
Edit
Preview
Load
Refresh
Exit
Set to Downlink
Set to Uplink
Set to Uplink + Downlink

14.4.3 SCALE Parameters

The [SCALE / AMPT] key opens a menu that contains the functionality to set the verti-
cal axis of the measurement diagram.

Softkey Menu or Dialog items Parameters Parameters selection

Auto Scale

Range

Ref Value
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Softkey Menu or Dialog items Parameters Parameters selection
Ref Pos
Port Config Port Power

Range Leveled

Range Maximum

Rcv Attn Port 1

Rcv Attn Port 2

Rf Off

14.4.4 SWEEP Parameters

The [SWEEP] key opens a menu that contains the functionality to set the sweep.

Softkey Menu or Dialog items Parameters Parameters selection

Number of Points

Hold

Meas BW Frequency

Single Sweep

Continuous Sweep

14.4.5 FORMAT Parameters

The [FORMAT] key opens a menu that contains the functionality to set the measure-
ment format.

Softkey Menu or Dialog items Parameters Parameters selection
dB Mag
Lin Mag
Phase Wrap
Unwrap
Smith
SWR

14.4.6 TRACE Parameters

The [TRACE] key opens a menu that contains the functionality to set the trace.
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Softkey Menu or Dialog items Parameters Parameters selection
Trace Mode Average Off
Average On
Smoothing Smoothing Off
Smoothing On
Aperture Auto
Aperture Manual
Show Memory
Trace>»Memory

Select Trace

Trace Math

Off

Trace - Memory

Memory / Trace

14.4.7 Limits Line Parameters

The [LINES] key opens a menu that contains functionality to configure the limits line.

Softkey

Menu or Dialog items

Parameters

Parameters selection

Display Line

Show Limit Lines

Upper Limit

Set Threshold

Load From File

(X) Stimulus

(Y) Response

Remove

Lower Limit

Set Threshold

Load From File

(X) Stimulus

(Y) Response

Remove

Select Trace

Auto Beep
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14.4.8 MARKER Parameters

The [MARKER] key opens a menu that contains the functionality to set the marker.

Softkey Menu or Dialog items Parameters Parameters selection
New Marker
Marker Type
Delete Marker Delete Selected
Delete All Data
Delete All
Select Marker
Marker Mode Normal
dB Magn + Phase
Lin Magn + Phase (Rho)
Real + Imag
R +jX
G+jB
SWR
Delay
Set Marker Coupled Marker
View List
Search Range Search Range 1 Lower Limit
Upper Limit
Search Range 2 Lower Limit
Upper Limit
Selected Marker Search Range Off
Search Range 1
Search Range 2
All Markers Search Range Off
Search Range 1
Search Range 2
Select Marker
Exit
Set To Peak
Set To Next Peak
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Softkey Menu or Dialog items Parameters Parameters selection

Set To Minimum

All Marker To Peak

14.4.9 CAL Parameters

The [CAL] key opens a menu that contains the functionality to calibrate the instrument.

Softkey Menu or Dialog items Parameters Parameters selection
Calibrate Cal Config
Start Cal

Start Auto Cal

Cancel

Offsets Length Offset P1

Length Offset P2

User Calibration

14.5 Functions of the Vector Network Analyzer

This section contains all softkeys and menus that are available in the measurement
Vector Network Analyzer.

o Vector Network Analyzer MeasurementS.........oceevviivieieiieiiieie e eeeeeeeeeeeeeeeeeeeeens 382
® FREQ/DIST PArametersS.......uuuuuruuiieieieieieeieeeeeee et eeeeeeeeeta e e e s e e e e e e e aaaaaees 383
@  SCALE ParametersS.......cocuiuiiiiieeeiee ettt et 384
0  SWEEP Parameters.....uu oottt 385
I O T | VAN I = 1= T g 1Y (= R 385
0  TRACE ParametersS......ccuuuuieiiiieeee ettt e e e e e e e e e e et e e e e eeaanns 386
@  LimitS LiNE Parameters......ccuu ittt 387
® MARKER Parameters.......ccouuoiiiiiiiiiiie ettt ettt e e e e ee e e eeeeaa 387
@ CAL ParameterS......ccouuuiiiieiiiiiiie ettt e ettt e e e e e et et e e e e s e et e e e e s eebanaaaaees 388

14.5.1 Vector Network Analyzer Measurements

The [MEAS] key opens a menu that contains the functionality to configure the vector
network analyzer measurements.

Softkey Menu or Dia- | Parameters Parameters selection
log items

S11

S21
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Softkey Menu or Dia- | Parameters Parameters selection
log items

S12

S22

Select Trace

More S-parameters

'Ratios b1/a1(P1)

b2/at(P1)

b1/a2(P2)

b2/a2(P2)

More Port 1 Numerator

Denominator

Driving Port Port 1

Port 2

Back Back

"Wave al

b1

a2

b2

Driving Port Port 1

Port 2

Back

2Mixed Mode | Sdd11

Scd11

Sdc1

Scc11

Back

' Available only with R&S ZNH-K66
2 Available only with R&S ZNH-K47

14.5.2 FREQ/DIST Parameters

The [FREQ/DIST] key opens a menu that contains the functionality to set the fre-
quency and signal standard.
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14.5.3
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Softkey

Menu or Dialog items

Parameters

Parameters selection

Start

Stop

Center

Span

Time Domain

Time Domain

Time Gate

Time X-Axis

Distance X-Axis

Time Domain Range

Start Time / Start Dis-
tance

Stop Time / Stop Dis-
tance

Center Time / Center
Distance

Time Span / Distance
Span

Time Gate Range

Time Domain Config

Time Gate Config

Low Pass Config

' Available only with R&S ZNH-K68

SCALE Parameters

The [SCALE / AMPT] key opens a menu that contains the functionality to set the verti-
cal axis of the measurement diagram.

Softkey

Menu or Dialog items

Parameters

Parameters selection

Auto Scale

Scale

Ref Value

Ref Pos

Coupled Traces

Port Config

Port Power

Range Leveled

Range Maximum
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Softkey Menu or Dialog items Parameters Parameters selection

Rcv Attn Port 1

Rcv Attn Port 2

Rf Off

14.5.4 SWEEP Parameters

The [SWEEP] key opens a menu that contains the functionality to set the sweep.

Softkey Menu or Dialog items Parameters Parameters selection

Number of Points

Meas BW Frequency

Sweep Auto
Manual

Trigger Free Run

External Rise

External Fail

Trigger Delay

Single Sweep

Continuous Sweep

14.5.5 FORMAT Parameters

The [FORMAT] key opens a menu that contains the functionality to set the measure-
ment format.

Softkey Menu or Dialog items Parameters Parameters selection
dB Mag
Lin Mag
Phase Wrap
Unwrap
Smith
SWR
More Real
Imag
Polar
Group Delay
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Softkey Menu or Dialog items Parameters Parameters selection

Impedance

Back

14.5.6 TRACE Parameters

The [TRACE] key opens a menu that contains the functionality to set the trace.

Softkey Menu or Dialog items Parameters Parameters selection

New Trace Add Trace

Add Trace + Disp

Delete Trace Delete Selected
Delete All

Trace Mode Average Off
Average On

Smoothing Off

Smoothing On

Aperture Auto

Aperture Manual

Memory Show Memory Memory 1
Memory 2
Memory 3
Memory 4
Trace>Memory

Select Trace

Trace Math Off

Trace - Memory

Trace / Memory

Select Trace

Display Single

Dual-Hor

Dual-Vert

Triple

Quad
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14.5.7 Limits Line Parameters

14.5.8

User Manual 1334.5985.02 — 03

The [LINES] key opens a menu that contains functionality to configure the limits line.

Softkey

Menu or Dialog items

Parameters

Parameters selection

Display Line

Show Limit Lines

Upper Limit

Set Threshold

Load From File

(X) Stimulus

(Y) Response

Remove

Lower Limit

Set Threshold

Load From File

(X) Stimulus

(Y) Response

Remove

Select Trace

Auto Beep

MARKER Parameters

The [MARKER] key opens a menu that contains the functionality to set the marker.

Softkey

Menu or Dialog items

Parameters

Parameters selection

New Marker

Marker Type

Delete Marker

Delete Selected

Delete All Data

Delete All

Select Marker

Marker Mode

Normal

dB Magn + Phase

Lin Magn + Phase (Rho)

Real + Imag

R +jX

G+jB
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14.5.9

Softkey Menu or Dialog items Parameters Parameters selection
SWR
Delay

Set Marker Coupled Marker

View List

Search Range

Search Range 1 Lower Limit
Upper Limit
Search Range 2 Lower Limit
Upper Limit

Selected Marker

Search Range Off

Search Range 1

Search Range 2

All Markers

Search Range Off

Search Range 1

Search Range 2

Select Marker

Exit

Set To Peak

Set To Next Peak

Set To Minimum

All Marker To Peak

CAL Parameters

The [CAL] key opens a menu that contains the functionality to calibrate the instrument.

Length Offset P2

Softkey Menu or Dialog items Parameters Parameters selection
Calibrate Cal Config

Start Cal

Start Auto Cal

Cancel
Offsets Length Offset P1

User Calibration
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14.6

14.6.1

14.6.2

14.6.3

14.6.4
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Functions of the Vector Voltmeter

Functions of the Vector Voltmeter

This section contains all softkeys and menus that are available in the measurement
Vector Voltmeter.

o Vector Voltmeter MeasSUremMeENtS. .......cccoueiiiieeeie e 389
® FREQ/DIST PaArametersS..... oottt e e e e e e e e e e e 389
®  SCALE Parameters........cooooiiiiiieeeeieiireee ettt et e e e e e e e e e e e eea e s 389
O  SWEEP Parameters.....u oottt r et 389
0  TRACE Parameters.......couuuieiieiiiieee ettt e e e e e e e e e e 390
I O NI e =0 1= (=T TR 390

Vector Voltmeter Measurements

The [MEAS] key opens a menu that contains the functionality to configure the vector
voltmeter measurements.

Softkey Menu or Dia- | Parameters Parameters selection
log items

S11

S21

> Ref

FREQ/DIST Parameters

The [FREQ/DIST] key opens a menu that contains the functionality to set the center
frequency.

Softkey Menu or Dialog items Parameters Parameters selection

Center

SCALE Parameters

The [SCALE / AMPT] key opens a menu that contains the functionality to set the power
and attenuation of the measurement.

Softkey Menu or Dialog items Parameters Parameters selection

Power

Attenuation

SWEEP Parameters

The [SWEEP] key opens a menu that contains the functionality to set the sweep.
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Softkey Menu or Dialog items Parameters Parameters selection
Meas BW Frequency

Hold

Trigger Free Run

External Rise

External Fail

Trigger Delay

Single Sweep

Continuous Sweep

14.6.5 TRACE Parameters

The [TRACE] key opens a menu that contains the functionality to set the trace.

Softkey Menu or Dialog items Parameters Parameters selection
Trace Mode Average Off
Average On

14.6.6 CAL Parameters

The [CAL] key opens a menu that contains the functionality to calibrate the instrument.

Softkey Menu or Dialog items Parameters Parameters selection
Calibrate Cal Config
Start Cal

Start Auto Cal

Cancel

Offsets Length Offset P1

Length Offset P2

User Calibration
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[SENSe:IBANDWIAth[:RESOIULION]. ... .coitiiiiiieitii ettt e et e see e eeeeeteesseeeneeesneeeneeenns 260
[SENSe:IBANDWIdth[:RESOIUIONJAUTO . ....ccueiiieiieie ettt neesne e nneas 260
[SENSE:IBWIDh[IRESOIULION]. ...ttt ettt ettt et e e bt e ie e e st e e sbe e beeanbeesnneenbeeanee 260
[SENSe:IBWIDth[:RESOIUtIONTAUTO ...ttt ettt ne e sre e neeas 260
[SENSE:JCORRECHONICDATA?.... .ttt ettt ettt b e s ettt e et et e e et e et e ateeneees 247
[SENSe:IDETector<1... 2 [:FUNCHION]......cciitiii ittt e e et e e et e e e eas e e s enneeeannes 244
[SENSe:]DETector<1...2>[:FUNCHON]AUTO. ..ottt 244
[SENSE: JFREQUENCY:CENTET. ...ttt ettt ettt ettt e beeaeee e 250
[SENSe:JFREQUENCY:CENTEISTEP......oiiiiiiitieie ettt ettt e eb et e e be e as 250
[SENSe:JFREQUENCY:CENTENSTER:LINK ..ottt 251
[SENSe:]FREQuency:SETTINgS:COUPINGIENABIE. .......cooiiiiiiiiiiieet e 252
[SENSE:JFREQUENCY:SPAN. ...ttt ettt et et e bt e e bt e he e et e e sbeeebeeeabe e beeanbeeabeeanteenns 251
[SENSe:JFREQUENCY:SPANIAUTO........ciiiiiiiitiee ettt sttt sttt nee s 251
[SENSE:JFREQUENCY:SPANIFULL. ..ottt ettt ettt et e nae e eeteensee s 252
[SENSE:JFREQUENCY:STARL. ...ttt ettt ettt ettt e e bt e e sb e e bt e e nb e e abeeaneeenneeenbeeanee s 252
[SENSE:JFREQUENCY:STOP..... .ottt ettt ettt ettt et et e et e e e s e et esnse e st e enbeesseeanseesneeesaeaneas 252
[SENSE:JHARMONICIAUTO ...ttt ettt e et ettt e st e eeae e s e e seeneeaneeneenneeneenseennenneenes 310
[SENSe:JHARMONICIDLENGDATA ...ttt ettt e b et e e enbeeateeans 310
[SENSE:JHARMONICIRTIMEIDATA. ...ttt ettt ettt ettt e et e e st e e beeeaee e s e e eneeeseeenseeeneeensaeneas 310
[SENSe:JHARMONIC:RTIME: THRESNOIA. ........oiiiiiiiiiiie et 31
[SENSe:IPMETer:DETECtOr[:FUNCHION]........ooiiiiie ettt e et nae e e enre e e 294
[SENSE:]IPMETErFREQUENCY. ...ttt ettt ettt 291
[SENSE:IPMETERMTIME. ...ttt ettt b e he ettt et et e b et e e e
[SENSe:]PMETer:WAVelength

[SENSE:JROSCHIAtOr:SOURGCE......cueeieiitieie sttt sb ettt e b st et ae et e sae e e e nneenee e 333
[T SN ST 53 AT ==Y o 0@ 1 S 241
[SENSE: ISWEEP:POINLS. ....ceiitiieeiiiee ettt e e e e e e et e e et e e e s sa e e e saseeeessaeeeabaeeeensaeeeaaseeesanneeeannes 241
[SENSE:ISWEEP:POINES.......eiiiieit ettt a et bt b e e e bt e et e ens e et eneeneeeneeneeanee 261
[SENSEISWEEP:TIME.......ooitiiiiieieie ettt ettt et ettt e e et e et e e sbe e et e e esteeaseeeseeenseesnseanseeenseeseesnaeenns 241
[SENSE:ISWEEP:TIMEIAUTO. ...ttt ettt h ettt ekttt e ekt e et e e eae e et e e anbeebeeaneeennes 242

CALCulate<1...2>:DELTamarker<1...6>:A0FF ..........oo e 267
CALCulate<1...2>:DELTamarker<1...6>:MAXIMUMINEXT .........cooiiiiiiie e 268
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CALCulate<1...2>:DELTamarker<1...6>:MAXimum[:PEAK] ... 267
CALCulate<1...2>:DELTamarker<1...6>:MINIMUM[:PEAK]........ccoiiiiiiii e 268
CALCulate<1...2> DELTamMarker<t...8> X ..o iiieeeciie e eiee et e e se e et eeetee e st e e e snseeeanseeeeasneeennseeeennneeennes 268
CALCulate<1...2>:DELTamarker<1...6>X:RELAtIVE. ........c.coiiiiiiiiiiiiieie e 269
CALCulate<1...2> DELTamMarker<T...8>IY 2. ... ittt ettt e et e e ettt e e e be e e e eneeeeaenneeeanes 269
CALCulate<1...2>:DELTamarker<1...8>[:STATE].......coiitiiiiieiieeiee et 267
CALCulate<1...2>:DTF:CABLEILENGHN. ..ot 278
CALCulate<1...2>:DTF:CABLEIPRESEL. .......c.uiiiiiiiiiiit ettt 278
CALCulate<1...2>DTF:DISTANCEISTARL.....cciiiiie ettt et e e e st e e s e e e et e e sntaeesnteeeanneeeenneeas 253
CALCulate<1...2>:DTF:DISTance:STOP ...253
CALCulate<1...2>:FILTer[:GATE]: TIME:AOFFSEL. ..ottt e 305
CALCulate<1...2>:FILTer[:GATE]: TIMEICENTE ...ttt 305
CALCulate<1...2>:FILTer[: GATE]: TIME:DCHEDYSNEV.........ccoiiiiiiiiiiii e 306
CALCulate<1...2>:FILTer[:GATE]: TIMEISHAPE. ... ..ottt 306
CALCulate<1...2>:FILTer[:GATE]TIME:SHOW..........ooiieiie ettt snee s 307
CALCulate<1...2>:FILTer[:GATE]TIMEISPAN. ... ..ottt 307
CALCulate<1...2>:FILTer[:GATE]: TIMEISTARL........oiii ittt 307
CALCulate<1...2>:FILTer[:GATE]: TIME:ISTATE. ......eccii ittt ettt ettt saeeeseesneeeseesneeenns 308
CALCulate<1...2>:FILTer[: GATE]: TIME:STOP ....307
CALCulate<1...2>:FILTer[:GATE]: TIME:WINDOW. .......cc.coiiiiiiiiiieiie ettt stee e eaee e enee e snee s 309
CALCulate<1...2>:FILTer[:GATE]TIMELTYPE] ... ittt enee s 309
CALCulate<1...2>:MARKEIr<1...8>IAOFF ... ..o e 270
CALCulate<1...2>:MARKer<1...6>:COUPIEA[:STATE].....cc ettt ettt 245
CALCulate<1...2>:MARKer<1...6>:FUNCtion:DTF:PEAK:RESUI?.........ocoieiieeiieie e 288
CALCulate<1...2>:MARKer<1...6>:FUNCtion:DTF:PEAK:THReShOId...........ccooiiiiiiiiiiiiii e 290
CALCulate<1...2>:MARKer<1...6>:FUNCtioN:STRACK[:STATE]......ccteiiiaiiiiiieiie ettt 270
CALCulate<1...2>:MARKer<1...6>:MAXIMUMINEXT ..ottt e e e ee e nee e 271
CALCulate<1...2>:MARKer<1...6>:MAXimum[:PEAK] .. 271
CALCulate<1...2>:MARKer<1...6>:MINIiMUM[:PEAK]........cooiiiiiiiii et 271
CALCulate<1...2>:MARKEr<1...6>MODE..........ccoiiiieitieiie ettt ettt se et e aeesseesseesaeeeneeenes 272
CALCUIAtE<T...2% IMARKEIST .83 X ettt ettt b ettt ettt e b et e eteeanees 272
CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>LEFT.....ooiiiiiiii e 273
CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>RIGHTL............cccoiriiiiiiiiii e 274
CALCulate<1...2>:MARKer<1...6>:X:SLIMits<1...2>[:STATE].....cccoueeeeetiee ettt 273
CALCUIAtE<T ... 25 IMARKEIST...B8>IY 2.ttt ettt ettt ettt e et e e ebe e e s e e eneeenneeaneas 274
CALCuUlate<1...2> MARKEI<1...B>[1STATE]. . .eeiuieiiee et et et etee ettt ettt e e te e s e e e e ssaeeseeenseeesaesneeens 270
CALCulate<1...2>:MATH<1...2>:COPY:MEMory<1...3> ....261
CALCulate<1...2>:PMETer:PRESet:BANDWIdth:VIDEO........cc.coiiiiiiiiiieiieie e 295
CALCulate<1...2>:PMETErPRESEESELECE.......cciiiiieiiiee ettt e e ne e e nnee e nnneees 296
CALCulate<1...2> PMETErPRESE[:STATE]......cciiiiieiiiii et e ettt e et ee e et e e s e e e snsaeeenneeas 296
CALCulate<1...2>:PMETer:RELativVe[:MAGNIUAE]........oeiiiiiiiiieiie ettt 292
CALCulate<1...2>:PMETer:RELative[:MAGNItUAE]:AUTO.......couiiiiiiiieiieiee e 292
CALCulate<1...2>:PMETer:RELative[:MAGNitUdE]:OFFSEt...........ocoiiiiieiiiieeeie e 292
CALCulate<1...2>:TRACe:CABLE:LENGth:RESUI?.......coiiiiiiiieii e 280
CALCulate<1...2>:TRACE:CABLELENGIN[:STATE]......ueeiiiiiie ettt tee e enae e 281
CALCulate<1...2>:TRACe:CABLe:LOSS:RESult?.... ... 281
CALCulate<1...2>:TRACE:LIMIt:VSWRIFAIL? ..ottt s 281
CALCulate<1...2>TRACE:VSWRIAVGIRESUR?.......cceiiiieiieeteeeie ettt aee s 282
CALCulate<1...2>:TRACE:VSWRIMAXIRESUI?.....c.ooiiiiiiii e 282
CALCulate<1...2>: TRACE:VSWRIMAXISTATE]. ... ettt ettt ettt et ee et et e e ee e s e e saeesneaenns 249
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CALCulate<1...2>:TRACe:VSWR:MAX[:STATe]

CALCulate<1...2>:TRANsform:DTFault:PEAKICOUNL?........oooiiiiii e 289
CALCulate<1...2>:TRANsform:DTFault:PEAK:DATAST... 1037 . oo e 289
CALCulate<1...2>:TRANsform:DTFault:PEAK:THRESNOI. ..........ccoiiiiiiiiiiieii e
CALCulate<1...2>:TRANsform:DTFault:PEAK[:STATE].....ccotiiiiieiie ettt
CALCulate<1...2>:TRANSTOrM:TIMEICENTEN......cciiiie ettt e e e e ee e neeeennnes
CALCulate<1...2>:TRANSform:TIME:DCHEDYShEV.........ccciiiiiiiiiiieiie e
CALCulate<1...2> TRANSTOrMITIME:LPASS. ......ooiiiiiiii ettt
CALCulate<1...2>:TRANSfOrm: TIME:LPASS:DCSParam...........cococeeiiuiieeiiieeesieeeesiieeesieeeeseeeeesneeeesneneennnes

CALCulate<1...2>:TRANsform: TIME:LPASs:DCSParam:CONTinuous....
CALCulate<1...2>:TRANsform: TIME:LPASs:DCSParam:EXTRapolate

CALCulate<1...2>:TRANSfOrM:TIME:LPFREQUENCY......c..ciiiiiiiiiiiieeiie s
CALCulate<1...2>:TRANsform:TIME:RESOIUtiON:EFACION. ......c.ciiiiiiiiiiieie e
CALCulate<1...2>:TRANSTOrM:TIME:SPAN. ...ttt saee s
CALCulate<1...2>TRANSTOrM:TIMEISTARL. ...ttt ree e e e e e e e e e e nae e e e e e e ennes
CALCulate<1...2> TRANSTOIM:TIMEISTATE. .....coiiiiiieie ettt ettt
CALCulate<1...2>:TRANSTOrM:TIME:STIMUIUS.......c.ciiiiiiiiiiie ittt
CALCulate<1...2>:TRANSTOIMITIMEISTOP......cciiii ettt e e aee e et e e e nneeeeanneaeens
CALCulate<1...2>:TRANsform: TIME:WINDow... .
CALCulate<1...2>: TRANSTOrM:TIME:XAXIS. ...ttt ettt saeeenea e
CALCulate<1...2>:TRANSTOrM:TIMELTYPE]. ... oottt
CALCulate<1...2>:VVMeter:MAGNItUde:REFEIrENCE?........cocuiiiiiiiii et 313
CALCulate<1...2>:VVMeter:MAGNItUdEIRESUI?.........ooiiii s 313
CALCulate<1...2>:VVMeter:PHASEIREFEIENCE?.......ccoiiiie ettt ettt e e etee e seeeeaneeeeennes 314
CALCulate<1...2>:VVMeter:PHASEIRESUI?......c..oiiii e 314
CALCulate<1...2>:VVMeter:REFEreNCe[:STATE]. ....coi ittt e e e e aeee s 314
CALCulate<1...2>:VVMeter:REFLECtON:REFEIrENCE?.......ccoiiiie ettt 314
CALCulate<1...2>:VVMeter:REFLection:RESult?.....
CALCulate<1...2>:VVMeter:VSWRIREFEIrENCE?........ooiiiiiiiiiie ettt 315
CALCulate<1...2>:VVMeter:VSWRIRESUIL?........oooi ettt ee et et e et e e eeannneeeannes 315
CALIBration<1...23 /ABORL. ...ttt ettt ettt h e h ettt bt b e e he et ne e 285
CALIbration<1...2>: AT TeNUATION:STATUS?.....eie ittt ee ettt ettt e et e e et e e etee e e eaeeeeassseeeabeeeaaseeaeanneeeanes 285
CALIbration<1... 23 CONTINUE?......oieiiiiee et ettt et e e et e e et e e et e e e et e e e anseeeasnteeeanseeeeanseeesanseeeanneeeeannes 286
CALIbration<1...23IMODE?.......ooiii ettt b et b et b et 286
CALibration<1...2>:PMETENZERO:AUTO . ......ooitiiiiieiie ettt ettt et e e et e nee e eneeenneenneaan 294
CALIDratioN<T... 23 STARL?. ... eeiieie ettt ettt e et et e e b e et eeeaeesaaeeesteeaseeeseeeseesnseesaeenseesseeanneeas 286
CALibration<1...2>:STATus?.. ....288
DISPIAYILAYOUL. ...ttt ettt ettt e e he e et e e e st e e teeeab e e bt e ease e st e enbeeeaeeenseeeneeeneeeenbeeneeenneenneas 244
DISPIay<1... 2> BRIGNINESS. ... ittt ettt b et e et 329
DISPIAYST... 23 ICMAP ...ttt h et h e et h et h e bt n bbbttt nes 329
DISPIay<1...2>:CMAP:DEFQUIL........ccoooii ittt ettt e b e e s e eaeeeeeeennas 329
DISPIay<1...2> DATE:FORMAL..........coiieitieeitie it ettt ettt et esseeete e e e e ebeessseesseeenseeseeesseesseeanseean 330
DISPlay<1...2>:GDELay:APERIUIEISTEP ... ..ottt 249
DISPIlay<1...2>:GDELAY:REFEIENCE. ..ottt e e e e e e e nbe e e e e 234
DISPlay<1...2>:GDELay:REFerence:POSIION.........ccoiiiiieiiiiiie e 234
DISPlay<1...2>:GDELay:Y:SCALe .
DISPIay<1...2>:IMAGINAry:REFEIENCE. .........uiiiiiie ettt et e et e e e e e e sneeaeeneeaaanes 235
DISPlay<1...2>:IMAGinary:REFerence:POSIION. ..........ccciiiiiiiiiiei e 235
DISPIay<1...2> IMAGINAIY Y ISCALE. .. .ceiuiiiiie ittt ettt b et he et be e et e 235
DISPlay<1...2>:IMPedance:REFerence:POSIION. ..........ooiiiiiiiieaiie et 275
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DISPlay<1...2>:LOSS:REFerence

DISPlay<1...2>:LOSS:REFErence:POSIION. ......coiiiiiiiiie ettt 255
DISPIAY<T...2% L 0SS Y SCALE. ...ttt ettt ettt ettt ettt nne et ne e 255
DISPlay<1...2>:MAGNItUAEIREFEIENCE. .......couiiiiiiiii ettt 255
DISPlay<1...2>:MAGNitude:REFerence:POSItION. .........ooi it 256
DISPIay<1...2> MAGNITUAE:YISCALE. ..ottt ettt ettt ettt aas 256
DISPlay<1...2>:MAGNItUAE:Y:SPACING. ...ttt ettt ettt ettt sbe et e et et esbee e 256
DISPIay<1...2>:MLINEAIREFEIENCE.........uiiiiiiii ettt ettt et e e et e e e st e e e neeeeanneeens 236
DISPlay<1...2>:MLINear:REFerence:POSIHION. ...........coiiiiiiiiii e 236
DISPlay<1...2>:MLINear:Y:SCALe
DISPIay<1...2> PHASEIREFEIENCE. ...ttt e et e e e e e e enneee s 257
DISPlay<1...2>:PHASE:REFErence:POSIION.......c.ciiiiiiiiiii e 257
DISPIay<1...2> PHASEIUNWRED. ..ottt ettt ettt e et et e et e b e e e eneeas 258
DISPIAY<T...25 PHASEIY:SCALE. ...ttt 258
DISPlay<1...2> REALIREFEIENCE. .......ciiiiiiiiiii ettt ettt 237
DISPlay<1...2>:REAL:REFErence:POSIION. ......ccuiiiiiiii ittt 237
DISPIAY<T...2% REAL:Y:SCALE. ...ttt na e b ettt ettt
DISPlay<1...2> REFLECHONIUNIT ...ttt ettt nn et ae
DISPlay<1...2>:REFLection:Y:SCALe
DISPIAY<T...2% VSWRIYISCALE. ...ttt ettt ettt ettt ettt nee s
DISPlay<1...2>:VSWR:Y:SCALEIMAXIMUM. ..ottt et nae e 258
DISPlay<1...2>:VSWR:Y:SCALEIMINIMUM.......coiiiiiiiiit ittt ne e 258
DISPIlay<1...2>:ZOO0OM:AREALSTATE]. ...ttt ittt ettt ettt ettt ettt et eees 275
DISPIAY<1...25:ZO0M:FACTON. ... ccueeieiteee ettt sttt e sttt s e te e eeeneeneeereeneeeneaneesneeneeaneeneesneeneeees 276
DISPIAYST...25:1Z00M:X. ...ttt ettt ettt 276
DISPIAYST...2%1Z00ME:Y ...ttt h b b ettt a et he e a e 276
DISPIay<1...2>[{WINDOW]:STORE. ......eiiiiiiieiii ettt ettt e e e e bt nbe e
DISPlay<1...2>[:WINDow]: TRACe<1...2>:MEMory<1...3>[:STATe]....
DISPlay<1...2>[:WINDOW]: TRACE<T...2>IMODE........cciiiiiiiitiiiee e
DISPlay<1...2>[:WINDow]: TRACe<1...2>:Y[:SCALEJ:ADJUSL........coiiiiiiiiiiiiee e
FETCNST L 25 PIMETEI .. ...ttt ettt ettt e ee e
FORMEAEBORDET ...ttt bt ettt ettt eae bt e et h e ae e b e b e b e bt e bt et e et et e et nbe et e naeanneas
LT 1Y = 3 I S
HCOPY:DEVICEILANGUAGE. ...ttt ettt h etk et b ettt ehb e et e bt e bt e ene e e bt e enbeeabeeenees
HCOPY[IMMEIBLE]. ...t b ettt ettt na et eb e e b e e
INITIAEEICONTINUOUS. ....ceeeeiiee et e et e e ettt e e eeee e e sttt e e et e e e et eeesmseeeaeaeeeeeneeeeasseeeaanseeeenseeeannseeeanseeeeansenennnseeenns
INITiate[:IMMediate]
INPUL AT TENUATIONST .23 et ettt ettt et e st e e sae e eee s 239
INPUEIMPEAANCEIPAD.......ceeeieie ettt et e e e et e e et e e e et e e e naeeeeanseeeeenseeeeanseeeannseeeannneeeanneeeennnen 333
INSTIUMENENSELECL. ...ttt ettt ettt ne s 326
INSTIUMENTESELECE]. ..ottt ettt ettt e ettt e e te e e et bt e e embe e e e emte e e e amseeeaneeeeanneeeaaneeaeas 325
MEASUrement<1... 2> FORMAL........cciiiiiie et e et e e et e e et e e e enseeeesnseeeenneeeeaneeeeansenenn 283
MEASurement<1...2>:FUNCHON:REFLECHON[:STATE].......vvieeiiii et 316
MEASurement<1...2>:FUNCHONISELECE...........cooiiiiiiii e 284
MEASurement<1...2>:FUNCtion: TRANSMISSION[:STATE]......ccuririiiiiiiieeiee et 316
MEASurement<1...2>:ISUP .
MEASUrement<1...2> SUPIAPER ..ottt bbbttt ettt e 264
MEASuUrement<1... 2> ISUP:APERIAUTO......ooii ittt tee e et e et e e e s e e e nnaeeesnseeeennneeeannes 264
MEASUremMeNnt<1... 23 MODE.........ccuiiiiiiii ettt ettt ettt 279
MEASUIEMENEST .23 PORT ...ttt ettt b et b et b e ettt et et e e e eaees 277
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MMEMOTry:CATalOG:DIRECIOMIES? ...ttt ettt ettt ae et e bt e e enes 317
LAY =11V o]V 07 N =1 (o Yo I USROS UPUPOTRRN 317
MMEMOTY:CDIRECIONY ...tttk ettt et et b et e bt et et e e e e naeeeteenane 317
MIMEMOTYICOPY ...tttk a e bt h ekt e bt e R e oo bt e ehe e et e e ehe e e bt e ebe e e bt e nnteebeeannes 317
MIMEIMOTY:DATA ettt ettt ettt e st oo a e e e s et e s et e beeehee e st e eaeeebeeenbeeeaeeemseeemeeeabeeaneaeneeensaenneas 318
MIMEMOTY:DELETE. ...ttt bttt ettt he e e bttt ettt et eebe e et e naneeteean 319
MIMEMOTY:FILE ...ttt b e h ettt ekt e et e e bt e et e e hb e e bt e sse e e bt e enbeenneeanne 319
MMEMOTY:FILEIDATE . ...ttt ettt ettt e bt e eae e et e eab e e beeesbeeeseeemseeenseebeeeneaeseeenneanseaanns 319
MMEMOTY:FILEITIME ... .oi ittt ettt ettt e et e e st e et e e seeenteesaeeenseeenseenbeeaseeanseesnneenseenneas 319
Y131 T T 1N PSSR PRRPRRI 320
MMEMOTY:LOAD: STATE. ...ttt ettt ettt et e et ettt e bt e ete e e aeeeaee e st e eabeeeaeaenseeeneeebeeaneeeneeennaanneas 320
MMEMOTY:IMDIRECIOTY ...ttt ettt ettt h e e bt e et ettt et e bt e e e e naneentee e 320
MMEMory:MOVE

MMEMory:NAME

MMEMOTY:RDIRECIOIY ...ttt ettt ekt h et et e bttt e b e e e e naeeetee e
MMEMOTY:STOREISTATE. ...ttt ettt h ettt h e e bt e bt e e e bt e ehe e et e e bt e eabeeabe e e bt e eneeebeeannes
SOURCE: TG AT TENUATION. ...ttt ettt ettt e ettt e e e bt e e e asae e e as bt e e easbe e e aasseeeamseeeeabbeeeansbeaeanseeaesnneeas
SOURGCE: TG IPOWVET ... eeeee ettt et e e et e e et eess et e e aseeeeaseeaeanseeeeanseeeeasseeeasseaeanseeeennseeeennsenennnes
SOURCEITGIRANGE. ...ttt ettt h e ettt e bt e bt e e e bt e ket e bt e b e e e bt e saeeanbeeenteeabeesnneenee
STATus:OPERation:CONDition?...

STATUS:OPERGUONIENABIE. .....ccoiiiiieiiee ettt s e e ettt e e st e e e st e e e snseeeenseeeeanseeeennseeeennneneannes
STATUS:OPERGONINTRANSIHION. ...ttt ettt et e et
STATUS:OPERAON:PTRANSIION. ..ottt ettt e e ettt e e et e e e snneeeeenneeeannes
STATUS:OPERGON[IEVENL ...ttt ettt sttt e e sne e e e ne e e eneeneeanean 350
STATUSIPRESEL.......e ottt ettt h et a et e e h e e bt e et et e et e e e be e enbeeenteebeeennes 349
STATUS:QUESHONADIEICONDIION?........tieie ittt et e e et e e e s te e e e snseeeanneeeaneeeeannes 351

STATus:QUEStionable:FREQUENCY:ENABIE............ociiiiiii e e 352
STATus:QUEStionable:FREQUENCY:NTRANSItION. .......c.coiiiiiiiiii e 353
STATus:QUEStionable:FREQUENCY:PTRANSITION. ........cciiiiiiiiiieiieeeee e 354
STATus:QUEStionable:FREQUENCY[:EVENI]?.......oooi e 351
STATus:QUEStIoNable:LIMit:CONDItION?.........ooiuiiiieiiie ettt ettt e ere et e s nae e s e snnaennees 352
STATUS:QUESHON@DIELIMItIENABIE.......cc.eiiiiiiiiee ettt 352
STATus:QUEStioNable:LIMit:NTRANSIION. .......coiiiiiiiiiiie ettt e et e e e e snee e e aneeeeas 353
STATus:QUEStionable:LIMit:PTRANSIHION. ......ccuiiiiiiiie it e e e e nneaeenneeas 354
STATus:QUEStIoONabIe:LIMIt[:EVENL]?.......i ettt 351
STATus:QUEStionable:NTRansition....

STATUs:QUEStioNable:POWEr:CONDITION?.......ciiieeeiiiee et esiie e eeee st e e et e e s eeaneeeesnneeeannseeeaneeeeaneeeans 352
STATUs:QUESHIONabIE:POWEFENABIE...........coiiiiiieeie ettt 353
STATus:QUEStIoNable:POWErNTREANSIION. .........iiiiiiiiiiie ettt e e e st e e s e e e saseeeenneeaeanes 354
STATus:QUEStionable:POWErPTRANSIHION. ........cuiiiiiieeiiie et e e e e nneeeeeneeees 355
STATus:QUEStIoNable:POWEIT:EVENL]?.......ooiiiee ettt 351
STATUS:QUESHONADIEIPTRANSIIION. ...ttt e et e e e e e e e e e naeee s 354
STATus:QUEStionable[:EVEN(]?..

STATUSIQUEUELINEXT] 2. ettt h et hb ekt h e e bt e st e bt e st e e bt et eeneeenbeeanee s 350
N SN [T 0 Y O 671 PP UUPRPPPRIN 334
SYSTEMIACCESSOIYIAUTO . ...ttt ettt b e sttt et et e e s eenaeenateenenes 334
SYSTEMIAUDIO:VOLUME. ...ttt ettt ettt et h et e bt ettt e bt e bt e e bt e eabeanteeenteeebeesnaeenee 330
SYSTEMBEEPEIKEY:VOLUME. ... .ottt ettt ettt ettt et e e et e e e e st e e eeeeaeeeseeenbeesbeaannaeas 331
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SYSTemM:BEEPErPOVErIOad[:STATE].....cueiee ettt ettt e et e e e e e et e e e st a e st e e e snnsaeesnsaeeasneeas 330
SYSTem:BEEPer:VOLume....

SYSTEMIBNCIMODE........c.oiiiiieitie ettt ettt ettt e et e e st e e teeest e et e e sseeeseeenseeseeesseesseeensaesnseenseesnneas
SYSTEMICAPTUIEICOUNIET ...ttt ettt h e bt e h et bt e eab e e be e e nb e e nbeeaneeeneas

SY STEeM:CAPTUIE: DATASEI:STATE]. ... ettt ettt ettt e e et e e et e e e e bt e e e enbeeeeenseeeaanneeeannes 324
SYSTEMICAPTUIEIMODE ... .o ettt ettt e e et e e et e e s ste e e anseeeeanseeeesaeeeenneeeesnneeeeanseeeennneenn 324
SYSTEMICAPTUIE:SCREENESTATE]. .. et i it eiiee ettt e et e e et e e et e e e e e e e sbe e e ssbeeeensseeeensneeeanseas 325
SYSTem:COMMUNICAtE:LANIETHEINEL. ...ttt st e e e e e snn e e eneeeeanes 331
SYSTem:COMMUNICAtE:LANIGATEWAY .......couiiiiiiiie ettt ettt et st e et eees 331
SYSTem:COMMUNICAte:LANISUBIMASK.........ooitiiiiiiiiii ittt 331
SYSTem:COMMUNICAtE:SOCKELADDRESS. .....cuteiiiiiiiaaiiee et e e atee et e tte e e saee e e asae e e aasbeeesneeeesnneeeaanneeeanes 332
SYSTem:COMMunicate:SOCKEt:DHCPISTATE].....c.uuiiiiiiieiiieitie ettt 332
SYSTem:COMMunicate:SOCKet:PORT

SYSTEMIDATE ... .ttt ettt et e e et e e st e e et e e bt e e s s e e eheeeaeeees s e enbeeeseeeneeenseaseeenbeeaneaanneean
SYSTEMIERROIALL?. ...ttt ettt e et e e et e e st e e e se e e e e nteeeeanteeeeanseeeeneeeeanseeeeansaneannseeeannen 335
SYSTEMIERROFCODEIALL?. ...ttt h et h ettt e bt e st e e e st e e beesnaeenee 335
SYSTEMERROICODEINEXT ]2 ..ttt ettt ettt ettt ettt et e et e e et e es e e e beeeaeeeseeeaeeebeeanneeeneeennaeneas 335
SYSTEMIERROICOUNI? ...ttt st e et e e et e e et e e e nteeeasteeeanseeeesaeeeanneeeeanneeeeanseeeensseaennes 335
SY STEMIERROIINEXT ] 2.ttt e e e et e e et e e e et e e e e aae e e e sbeeeeasaeeesnseeesnsseeesnseeeeasseeeanns 335
SYSTem:FORMat:IDENt

SYSTEMIHELP:HEADEIS? ... eieeeiee ettt e st e e sttt e e ettt e e et e e e nteeeanteeeanseeeeanseeeansseeesnnneeeanseaeensneeeanes 336
SY STEMIHELP ISYNTAX ...ttt ettt h ettt b e e ae e e bt e st e bt e e bt e eseeenbeeenteebeeanneas 336
N SR [T o W N (U= o =PSRRI 336
SYSTeM:LANGUAGEICATAIOG?. ... ettt ettt et ea et sttt e b e e et e naeeeteeeanes 337
SYSTEMIPOSHIONIALTIHUAE?. ...ttt ettt b ettt e et e et e e e b e e nneeebeeanne 327
SYSTem:POSIition:GPS:CONNECIEA?. ...ttt et e e eaeeeneeennes 327
SYSTem:POSition:GPS:CORRection:FREQuency?...

SYSTem:POSItION:GPS:QUALILY ...ttt 327
SYSTemM:POSIION:GPSISATEIES?..... .ottt et e et e e e et e e neeeneeesbeaaneeeas 327
SY STEMIPOSHION G S IS TATE] . .eeeutie ittt ettt ettt ettt e et e e e e est e e b e e sseeeeseesaseeseeesseesseeansaessseenseesseeas 328
SYSTEMIPOSHION:LATIHUAE?. ...ttt ettt ettt e b et e bt e e bt e beeanbeesneeebeeanne 328
SYSTemM:POSIHION:LONGIUAE?........oueiitie ettt ettt ettt et e et e e bt e e et e st e e beesseeeneeesneeaneeanns 328
SYSTEMIPOSHIONVALIA?. ..ottt ettt et et e et e e seeesseebeesseeeseeenseeseeenseessessnnaennes 328
SYSTEMIPOWEISOURCE?. ...ttt ettt ettt h ettt e h e et e be e e bt e eabeebeeenbeeabeeanteenne 337
SY STEMIPOWEIISTATUS?. ..ttt ettt ettt ettt e et e e ae e e bt e eae e e beeeaeeeaseeenseaseeenseeabeeenseeenseenseaaseaas 337
SR ST =T B o o] = T SRR 337
SY STEMIPRESEEIFACTONY ...ttt b et e bttt ekt e e bt e sae e et e e enteenbeeaaneenee 337
SYSTem:PRESet:MODE

SYSTEMIPRESEEUSER..... ..ttt et e e e et e e e tee e snse e e e asseeeasaeeeenseeeesnneeeennnenes
SYSTEMIREBOOL. ...ttt h e bt a ekttt ekt e bt e nnb e e e e enbe e b e anee s

N SN =T 1 TS = ST U RO P VRO UPP
SYSTEMISETILOCK ...ttt ettt ettt e et e et e eae e e ateeest e e beeesseeseeenseeeseeenbeesnseensaesnseesaesnneas

SY STEMISETIUNLOCK. ...ttt ettt h et h e e bt e e he e e bt e et e bt e e bt e ebe e et e e eneeebeeannean

SY STEMISHUTAOWN.......ece ettt et e ettt e ettt e e e ate e e e e ate e e e aeeeeanbeeeaambeeesnbeeeannaeaeanneeeaanneaaanes
SYSTem:TIME

SYSTem:TZONee

SYSTEMIVERSION? ...ttt ettt et et eea e e e bt e et e e e beeehe e e seeeneeembeeeseeeseesaseaseeanbeeaseaannaanns 339
TRACES .2 [IDATALMEMOIY ... .ottt ettt ettt ettt et et e et e e b e e et e e sbeesseeenseeenseeseessneesseesnsensaeanes 266
TRACE S 23 D AT A 2. ettt h et b e e h e h ettt a e bt et h e bt nb e b e e 265
TRIGger[:SEQUENCE]:HOLDOF [ TIME].........iiiiiiiieiie ettt ettt e et eenee s 242
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TRIGGEM: SEQUENCE]ISLOPE. ...ttt ettt e et e bt e e bt e eneeebeesneeanne 242
TRIGGEr[:SEQUENCEL:SOURCE. ...ttt ettt sttt 243
UNIT ST 25 LENGN. ettt ettt et e e e et e e beeesaeeeaeeeaseeeseeebeesssaeseeenseeseeans 265
UNIT <125 PIMETERPOWET ...ttt ettt et b e st bttt et e e e saeeaneeeas 293
UNIT ST 25 IPOWVET . ..t ettt etttk e bt e e ae e e st e e ab e e eheeeabeeenbeemseeesbeesbeeensaenneeenseeaseaanns 239
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Index

A
AC AdaPLEN ...
Accessory detection
Analyzing measurement ..........occceeiiiiieiiiie e 137
Using display and limit iN€s ..........ccccoeiiiiiiiiiieeennen. 137
Using markers .
Working With traces .........cccceeiiiiieiiiiiec e 137
Antenna
ConfigUING ....eeeiiiiiie e 39
Application cards .........cocoeeiiiiiiiii 12
Application NOES ........ooiiiiiiiii e 12
Attenuation
AUdIO SEHINGS ..eeiiiiiiiiiee e 47
AULO POWET UD ittt 48
AVErage time .....ocoeiiiiiiiie e 189
B
Backlight ........coouiiiiee e 45
Basic instrument operation ...........cccocceviiiiiicien 30

Battery insertion
Battery low level

Battery maintenance ..........ccccoooeiiiiiiiin 21
Battery operation
Battery (car adapter) ..o 19
Battery (charging) .......cccoceviieiiinieccece 19
Battery (external charger) ........ccccccooviniiiiiniiiieen 19
Battery (replacement)
BEEPET ...
BNC connector
CONfIQUIING ..o 39
BrOChUIE ... 1
C
Cable & Antenna
CAL o 382
FORMAT .... .379
FREQ/DIST ... .377
LINE ........... ..380
MARKER . 381
SCALE .... .378
SWEEP ... ....379
TRACE . 379
Cable and Antenna Analyzer
remote command ........cccocoeiiiiiieiiiie e 232, 249
Cable and antenna test mode .........cccccoeeiiiiiiiiiieiieeee 106
Calibrating Measurements ...... 121
Calibration Methods .... 121
Calibration States .........cccococeeeiiieenns 121
Performing a Full 1-Port Calibration ..... 121
Performing a Full 2-Port Calibration ..... 121
Calibration certificate ...........ccccceeiiiennis .12
Calibration Kit model ..........cccoooiiiiiiiiiiie e 49
Center freqQUENCY ......ueviiiiiiiiiiic e 187, 192
Clear status
REMOLE ..o 229
Command sequence
REMOLE ..o 231
Command sequence and command synchronization ..... 227
Common CoOMMANGAS ......cccueeiiiiieiiiiee e 229
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Configuring Cable and antenna tests ............cccccceveenne. 125
Configuring the horizontal axis ............ccccoceiiieinns 125
Configuring the vertical axis ...........ccccceviiiiiiiicennens 125
Selecting the cable mode
Setting and triggering the sweep .........cccccoeviiinenn. 125

Configuring Data Capture .........ccccccooeeiiiiiieniciiieiee e

Configuring the Instrument .
AUdio SEttiNgS ...oveeiviiiiii i
Controlling the GPS Receiver ...........cccceiiieniiicene 325
Display Configuration .
Mode Selection .........c.ccceiiieiiiiienee
Setting up a Network Connection .............cccccceceenee. 325
System Settings ..o 325

D

Data management ..........ccooiiiiiiiiiii 86
Data ShEEtL ......oooiiiiiee e, 1"
Date & tiMe ....oooeiiiiieee e 42
Date format ..........coooouiiiiiiiieee e 43
Default values

REMOLE ..o
Delete dataset .
Delta Marker .........ooeviiiiiiiiee e
Device documentation .............ccoeceviiiiiiiiiiiiiiee e
Directional power sensor .

ZETOING ..ttt ettt
Display element .........ccooiiiiiiii
Display line
Display Setlings .......cccooiieiiiiiieiei e
Distance to fault measurements

SPlit SCrEEN ..o 110
Documentation OVErview .............cccoeecuvieeieieiiiiiiieeeeeee, 11

E

Electrostatic discharge .
ESD e
Event status enable register (ESE)

Remote ... 229
Event status register (ESR)

Remote ... 229
F
File management .........cccoooiiiiiiiiii e 86
File Management .........cccooiiiiiiiiiiiic e 316
Firmware
Forward power display .........cccccooviiiiiiiiiiiiceeeee 190
Frequency

SELHNGS oo 187, 192
Front panel Keys ........ccoooiiiiiiiiiiiieceee e 77
FUNCHON KEYS ..o 78
G
Getting started ..........cooiiiiiiii 11
GPS FECEIVET ...t 40
H
Hardkey

WIZARD ..o 374
Hardware settings .........cccooviiiiiniii e 39
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hTouchscreen gesture

Change center freqUENCY ........ccccevieeieiiieeiieee e 7
I
Identification

REMOLE ..o 230
Instrument Model and Command Processing ................. 215
INStrumMent toUr ..o 23

Interfaces and Protocols

IST flag
REMOLE ..o 230

K

Key
MEAS (PM) ...t 190
MEAS (PM) .... ...185, 195

LAN connection with R&S ZNH
Languages ........cccocoveiiiiiiiinneenne
Length unit .......oooii
Limit ChECK .eeeeeiieeiee e
Limit iN€ .ooeeeee e

Making and Storing Screenshots ...........ccccccceiiiiininen. 322
Marker
Automatic poSitioNiNg ........ccceeviieeriiiieeiieeeee e 142
Delta marker
RemMOVal ...
Search lIMit ..o
Search limits ..
SeIECHON .. 141
Ty P et 141
Measurement
Directional pOwWer SENSOr ..........ccoceveeiiieeiiiiee e 190
Measurement setup
Configure OVEIVIEW ..........coceeeiiiiieiiie e
Measurement Wizard ..........ccooeiieiiiii i
Evaluating results ...........cocooiiiiiiiiiiieeeee,
Performing and configuring measurements .
Measuring transSmisSSIiONS ..........ccceeiiiiieeiiiee e
Reflection measurement ...........ccoooiiiiiiiiiniieee
Transmission measurement . .
MENU e
GENETAl ...t
Menu and Softkey Overview
Mixer measurement ...........cccoiiiiiiiiin e

N

Navigation controls
Rotary Knob ........cccoiiiiiiiiiiiieccee e 81
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0]
On-screen keyboard ..........cccceoviiiiiiiiiiiiece e 76
Open source acknowledgment (OSA) .......cccceevvvviiiieennn. 12
Operation complete
REMOLE ..o 230
[©] o]0 o TSR 58, 93
Checking options ........ccoiiiiiiiiiiieeee e 59
Enabling options
Identification (remote) ........cccceiviiiiiiiiii, 230
Managing options with R&S License Manager ........... 60
P
Package contents ..........ccccoiiiiiiiiiiiii 17
Performing Cable and antenna measurements .. .
1-Port cable loss measurement ...........ccccoeeiieieiienn. 112
Distance to fault ...
Phase measurement .
Reflection measurements ............cccceeiiiiiiiiiiienns 109
Smith chart ..o 118
Transmission measurements ..........ccccevveerineeenenen. 113
Positioning
SUPPOM ettt e a e 17
Power key
Power meter ..o

CAL Lo
FORMAT ..
FREQ ..o
LINE Lo
MARKER ..

Power overload beep

Power sensor .......ccccccveeeveiiiieeneenn
AHeNUAtioN ......ooooiii
Average time ... .
Directional ........cooouviiiiieiie e
EITOIS eviieiteie e ettt e e et e e e et e e et e e e et e e e ebeeeeenseeeseaneeeannes
Reference level ..
Standard .......cceoeeieec e
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