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R&S®NRT2 Safety and regulatory information

1.1

Safety Instructions

Safety and regulatory information

The product documentation helps you use the product safely and efficiently. Follow the
instructions provided here and in the following chapters.

Intended use

Combined with a supported R&S NRT-Zxx directional power sensor, the R&S NRT2
base unit is intended for power and reflection measurements in development and for
monitoring and maintenance purposes. The supported R&S NRT-Zxx directional power
sensors are listed in the data sheet. Observe the operating conditions and perfor-
mance limits stated in the data sheet.

Target audience

The target audience is developers and technicians. The required skills and experience
in power and reflection measurements depend on the used operating concept. While
manual operation is suitable for beginners, remote control requires expertise in power
and reflection measurements.

Main applications are continuous monitoring of transmitter systems and power mea-
surements with digital modulation. A profound knowledge of the intended application
and test setup is recommended.

Where do | find safety information?

Safety information is part of the product documentation. It warns you of potential dan-
gers and gives instructions on how to prevent personal injury or damage caused by
dangerous situations. Safety information is provided as follows:

® In Chapter 1.1, "Safety Instructions", on page 9. The same information is provi-
ded in many languages as printed "Safety Instructions". The printed "Safety
Instructions" are delivered with the product.

® Throughout the documentation, safety instructions are provided when you need to
take care during setup or operation.

Safety Instructions

Products from the Rohde & Schwarz group of companies are manufactured according
to the highest technical standards. To use the products safely, follow the instructions
provided here and in the product documentation. Keep the product documentation
nearby and offer it to other users.

Use the product only for its intended use and within its performance limits. Intended
use and limits are described in the product documentation such as the data sheet,
manuals and the printed "Safety Instructions". If you are unsure about the appropriate
use, contact Rohde & Schwarz customer service.
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Safety Instructions

Using the product requires specialists or specially trained personnel. These users also
need sound knowledge of at least one of the languages in which the user interfaces
and the product documentation are available.

Never open the casing of the product. Only service personnel authorized by

Rohde & Schwarz are allowed to repair the product. If any part of the product is dam-
aged or broken, stop using the product. Contact Rohde & Schwarz customer service at
http://www.customersupport.rohde-schwarz.com.

Lifting and carrying the product

The maximum weight of the product is provided in the data sheet. To move the product
safely, you can use lifting or transporting equipment such as lift trucks and forklifts. Fol-
low the instructions provided by the equipment manufacturer.

Choosing the operating site

Only use the product indoors. The product casing is not waterproof. Water that enters
can electrically connect the casing with live parts, which can lead to electric shock,
serious personal injury or death if you touch the casing. If Rohde & Schwarz provides
accessories designed for your product, e.g. a carrying bag, you can use the product
outdoors.

Unless otherwise specified, you can operate the product up to an altitude of 2000 m
above sea level. The product is suitable for pollution degree 2 environments where
nonconductive contamination can occur. For more information on environmental condi-
tions such as ambient temperature and humidity, see the data sheet.

Setting up the product

Always place the product on a stable, flat and level surface with the bottom of the prod-
uct facing down. If the product is designed for different positions, secure the product so
that it cannot fall over.

If the product has foldable feet, always fold the feet completely in or out to ensure sta-
bility. The feet can collapse if they are not folded out completely or if the product is
moved without lifting it. The foldable feet are designed to carry the weight of the prod-
uct, but not an extra load.

If stacking is possible, keep in mind that a stack of products can fall over and cause
injury.

If you mount products in a rack, ensure that the rack has sufficient load capacity and
stability. Observe the specifications of the rack manufacturer. Always install the prod-
ucts from the bottom shelf to the top shelf so that the rack stands securely. Secure the
product so that it cannot fall off the rack.

Connecting to power

The product is an overvoltage category Il product. Connect the product to a fixed
installation used to supply energy-consuming equipment such as household applian-
ces and similar loads. Keep in mind that electrically powered products have risks, such
as electric shock, fire, personal injury or even death.
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Labels on the product

Take the following measures for your safety:

® Before switching on the product, ensure that the voltage and frequency indicated
on the product match the available power source. If the power adapter does not
adjust automatically, set the correct value and check the rating of the fuse.

® Only use the power cable delivered with the product. It complies with country-spe-
cific safety requirements. Only insert the plug into an outlet with protective conduc-
tor terminal.

® Only use intact cables and route them carefully so that they cannot be damaged.
Check the power cables regularly to ensure that they are undamaged. Also ensure
that nobody can trip over loose cables.

If the product needs an external power supply, use the power supply that is deliv-
ered with the product or that is recommended in the product documentation or a
power supply that conforms to the country-specific regulations.

Only connect the product to a power source with a fuse protection of maximum
20 A.

Ensure that you can disconnect the product from the power source at any time.
Pull the power plug to disconnect the product. The power plug must be easily
accessible. If the product is integrated into a system that does not meet these
requirements, provide an easily accessible circuit breaker at the system level.

Cleaning the product

Use a dry, lint-free cloth to clean the product. When cleaning, keep in mind that the
casing is not waterproof. Do not use liquid cleaning agents.

Meaning of safety labels

Safety labels on the product warn against potential hazards.

Potential hazard

Read the product documentation to avoid personal injury or product damage.

Electrical hazard
Indicates live parts. Risk of electric shock, fire, personal injury or even death.

Hot surface

Do not touch. Risk of skin burns. Risk of fire.

Protective conductor terminal
Connect this terminal to a grounded external conductor or to protective ground. This connec-
tion protects you against electric shock if an electric problem occurs.

1.2 Labels on the product

Labels on the casing inform about:
® Personal safety, see "Meaning of safety labels" on page 11
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1.3

1.4

Safety and regulatory information

Korea Certification Class B

® Environment safety, see Table 1-1
e |dentification of the product, see Chapter 3.2.2.7, "Name Plate", on page 27.

Table 1-1: Labels regarding environment safety

Labeling in line with EN 50419 for disposal of electrical and electronic equipment after the prod-
uct has come to the end of its service life.

— For more information, see "Disposing electrical and electronic equipment" on page 194.

Warning messages in the documentation

A warning message points out a risk or danger that you need to be aware of. The sig-
nal word indicates the severity of the safety hazard and how likely it will occur if you do
not follow the safety precautions.

WARNING

Potentially hazardous situation. Could result in death or serious injury if not avoided.

CAUTION

Potentially hazardous situation. Could result in minor or moderate injury if not avoided.

NOTICE

Potential risks of damage. Could result in damage to the supported product or to other
property.

Korea Certification Class B
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Documentation Overview

2 Welcome

This chapter provides an overview of the user documentation and an introduction to
the R&S NRT2.

2.1 Documentation Overview

This section provides an overview of the R&S NRT2 user documentation. Unless
specified otherwise, you find the documents on the R&S NRT2 product page at:

www.rohde-schwarz.com/manual/NRT2

21.1 Getting Started Manual
Introduces the R&S NRT2 and describes how to set up and start working with the prod-
uct. A printed version is delivered with the instrument.

21.2 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, instrument interfaces
and error messages. Includes the contents of the getting started manual .

2.1.3 Instrument Security Procedures
Deals with security issues when working with the R&S NRT2 in secure areas. It is
available for download on the Internet.

2.1.4 Printed Safety Instructions
Provides safety information in many languages. The printed document is delivered with
the product.

2.1.5 Data Sheets and Brochures

The data sheet contains the technical specifications of the R&S NRT2. It also lists the
firmware applications and their order numbers, and optional accessories.

The brochure provides an overview of the instrument and deals with the specific char-
acteristics.

See www.rohde-schwarz.com/brochure-datasheet/NRT2

User Manual 1178.5550.02 — 06 13


http://www.rohde-schwarz.com/manual/NRT2
http://www.rohde-schwarz.com/brochure-datasheet/NRT2

R&S®NRT2 Welcome

Key Features

2.1.6 Release Notes and Open Source Acknowledgment (OSA)

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

The open source acknowledgment and the license texts of open source software pack-
ages used in the R&S NRT2 software are provided under:

[System] > "Instrument Info" > "Open Source Options"
For further details, see Chapter 9.2.4, "Open Source Licenses", on page 81.

See www.rohde-schwarz.com/firmware/NRT2

2.2 Key Features

Directional power measurements, measuring forward and reverse power under operat-
ing conditions, are required when installing, servicing and monitoring transmitters,
antennas and RF generators. The compact R&S NRT2 power reflection meter sup-
ports all the measurement functions of the R&S NRT-Zxx directional power sensors.
Thanks to the wide range of measurement functions and high accuracy, you can use
them in research, development and production.

The large, user-friendly touchscreen simultaneously displays the forward and reverse
power. The base unit is exceptionally easy and intuitive to use and can be remotely
controlled via LAN, GPIB (GPIB/IEEE488 Interface (R&S NRT2-B8)) or USB.

Key facts:

® Simultaneous display of forward and reverse power

® Measurement of average power, average burst power, peak power, crest factor,
CCDF and mismatch

® 5" color touchscreen
® Direct operation of the R&S NRT-Zxx directional power sensors from a PC
® Frequency-range from 25 MHz to 4 GHz (sensor-dependent)
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3.1

3.11

3.1.2

3.1.3

Preparing for Use

Getting Started

Preparing for Use

Here, you can find basic information about setting up the product for the first time.

@ Lifting @nd Carmying.....ccccuuuiiieiiiie et e e e e e e e aaaaa s 15
o Unpacking and ChecCKing...........oooiiiiiiiiiiiiiiccccie e 15
o Choosing the Operating Site.......cccooiiiiiiiiiieee e aeeaees 15
o  Setting Up the ProdUuCt...... ..ot 16
e Considerations for Test SEtUP......cviii i e 18
®  COoNNECHNG 10 POWET.....ciiiiiiiiie e 18
L I ©70) o a=Tox 110 o JN (o TN AN PR 19
@  CoNNECtiNg POWET SENSOIS.......ccceiieieeeeeeeeeee s e e e e e e e e e e e e e e e e e e e e ee e e e eaanaaas 19
e Connecting USB and External DEVICES..........uuuuuuiciiiiiieieie e 20
0  SWItChiNG ON OF Off....eeeeii e e 21

Lifting and Carrying

See "Lifting and carrying the product” on page 10.

The R&S NRT2 weighs below 3 kg, details are provided in the data sheet. Due to the
low weight, you can move the R&S NRT2 easily.

Unpacking and Checking

1. Unpack the product carefully.

2. Retain the original packing material. Use it when transporting or shipping the prod-
uct later.

3. Using the delivery notes, check the equipment for completeness.
4. Check the equipment for damage.

If the delivery is incomplete or equipment is damaged, contact Rohde & Schwarz.

Choosing the Operating Site

Specific operating conditions ensure proper operation and avoid damage to the prod-
uct and connected devices. For information on environmental conditions such as ambi-
ent temperature and humidity, see the data sheet.

See also "Choosing the operating site" on page 10.
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Preparing for Use

Electromagnetic compatibility classes
The electromagnetic compatibility (EMC) class indicates where you can operate the
product. The EMC class of the product is given in the data sheet under "General data".
® (lass B equipment is suitable for use in:

— Residential environments

— Environments that are directly connected to a low-voltage supply network that
supplies residential buildings
® C(Class A equipment is intended for use in industrial environments. It can cause
radio disturbances in residential environments due to possible conducted and radi-
ated disturbances. It is therefore not suitable for class B environments.
If class A equipment causes radio disturbances, take appropriate measures to
eliminate them.

3.1.4 Setting Up the Product

See also:
® "Setting up the product” on page 10
® ‘"Intended use" on page 9

3.1.4.1 Placing the Product on a Bench Top

The R&S NRT2 is a small and lightweight product. You can stack the R&S NRT2 with
other products, but place the R&S NRT2 on top. In the following procedure, the weight
indication for stacking refers to the most common design of larger Rohde & Schwarz
instruments. Verify the load suitable for your product before stacking.

To place the product on a bench top

1. Place the product on a stable, flat and level surface. Ensure that the surface can
support the weight of the product. For information on the weight, see the data
sheet.

2. CAUTION! Foldable feet can collapse. See "Setting up the product" on page 10.

Always fold the feet completely in or out. With folded-out feet, do not place any-
thing on top or underneath the product.

3. WARNING! A stack of products can fall over and cause injury. Never stack more
than three products on top of each other. Instead, mount them in a rack.

Stack as follows:

If the products have foldable feet, fold them in completely.
It is best if all products have the same dimensions (width and length). If the
products have different dimensions, stack according to size and place the
smallest product on top.

e Do not exceed the permissible total load placed on the product at the bottom of
the stack:
— 50 kg when stacking products of identical dimensions (left figure).

User Manual 1178.5550.02 — 06 16



R&S®NRT2 Getting Started

Preparing for Use

— 25 kg when stacking smaller products on top (middle figure).

I
[ #
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N N Sy N Sy

Left = Stacked correctly, same dimensions
Middle = Stacked correctly, different dimensions
Right = Stacked incorrectly, too many products

NOTICE! Overheating can damage the product.

Prevent overheating as follows:

e Keep a minimum distance of 10 cm between the fan openings of the product
and any object in the vicinity.

e Do not place the product next to heat-generating equipment such as radiators
or other products.

3.1.4.2 Mounting the Product in a Rack

To prepare the rack

1.

Observe the requirements and instructions in "Setting up the product” on page 10.

2. NOTICE! Insufficient airflow can cause overheating and damage the product.

Design and implement an efficient ventilation concept for the rack.

To mount the product in a rack

1.

Use an adapter kit to prepare the product for rack mounting.

a) Order the rack adapter kit designed for the product. For the order number, see
data sheet.

b) Mount the adapter kit. Follow the assembly instructions provided with the
adapter Kkit.

Grab the product by the handles and push it onto the shelf until the rack brackets fit
closely to the rack.

Tighten all screws on the rack brackets to secure the product in the rack.

To unmount the product from a rack

1.

Loosen the screws at the rack brackets.
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2. Remove the product from the rack.

3. If placing the product on a bench top again, unmount the adapter kit from the prod-
uct. Follow the instructions provided with the adapter kit.

3.1.5 Considerations for Test Setup

Cable selection and electromagnetic interference (EMI)
Electromagnetic interference (EMI) can affect the measurement results.

To suppress electromagnetic radiation during operation:

® Use high-quality shielded cables, for example, double-shielded RF and LAN
cables.

® Always terminate open cable ends.
® Ensure that connected external devices comply with EMC regulations.
® Do not use USB connecting cables exceeding 5 m.

Preventing electrostatic discharge (ESD)

Electrostatic discharge is most likely to occur when you connect or disconnect a DUT.

» NOTICE! Risk of electrostatic discharge. Electrostatic discharge can damage the
electronic components of the product and the device under test (DUT).

Ground yourself to prevent electrostatic discharge damage:

a) Use a wrist strap and cord to connect yourself to ground.
b) Use a conductive floor mat and heel strap combination.

3.1.6 Connecting to Power

The R&S NRT2 can be used with different AC power voltages and adapts itself auto-
matically to them. Adjusting the R&S NRT2 to a particular AC supply voltage is there-
fore not required. Refer to the data sheet for the requirements of voltage and fre-
quency.

For safety information, see "Connecting to power" on page 10.
1. Plug the AC power cable into the AC power connector on the rear panel of the
product. Only use the AC power cable delivered with the product.

2. Plug the AC power cable into a power outlet with ground contact.

The required ratings are listed next to the AC power connector and in the data
sheet.

Further information:
® Chapter 3.2.2.5, "AC Supply and Power Switch", on page 26
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3.1.7

3.1.8

3.1.81

Preparing for Use

Connecting to LAN

See Chapter 9.1.1, "Network Settings", on page 62.

Connecting Power Sensors

The R&S NRT2 supports the R&S NRT-Zxx directional power sensors listed in the data
sheet. You have two choices for connecting the power sensors, but only one measure-
ment at a time is possible.

NRT Sensor Connector

See Figure 3-2.

Communication between the R&S NRT-Zxx directional power sensor and a base unit is
only possible with a baud rate setting of 38400 Bd. This setting is the factory default
that must be restored if the setting was changed. If the R&S NRT-Zxx directional power
sensor is not recognized by the base unit, check that the baud rate setting of the

R&S NRT-Zxx directional power sensor is 38400 Bd.

See the manual of the R&S NRT-Zxx directional power sensor for details.

The arrow on the power sensor casing shows the forward power flow.
. A o 2
G —{|=+— T

Figure 3-1: Connecting to source and load

1 = source

2 = port 1 (RF connector)

3 = R&S NRT-Zxx directional power sensor
4 = port 2 (RF connector)

5 = load

6 = host interface connector

To connect the R&S NRT-Zxx directional power sensor

Connect the R&S NRT-Zxx directional power sensor between source and load of your
test setup as follows.
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3.1.8.2

3.1.9

1.

Preparing for Use

CAUTION! Risk of electric shock and severe skin burns. During the measurement,
the RF power flow can be high. Connect both RF connectors tightly to avoid power
leakage.

Connect RF connector (2, port 1) to the source.
a) Insert RF connector (2) straight into the RF connector of the source. Take care

not to tilt the R&S NRT-Zxx directional power sensor.
b) Tighten the RF connector securely by hand.

Connect RF connector (4, port 2) to the load.

a) Insert RF connector (4) straight into the RF connector of the load. Take care
not to tilt the R&S NRT-Zxx directional power sensor.
b) Tighten the RF connector securely by hand.

Connect the host interface connector of the R&S NRT-Zxx directional power sensor
(6) to the NRT sensor connector.

To disconnect the R&S NRT-Zxx directional power sensor

1.

CAUTION! Risk of electric shock and severe skin burns. During the measurement,
the RF power flow can be high.

Switch off the RF power before touching the RF connectors.
Unscrew the RF connectors by hand.

Disconnect the cable of the R&S NRT-Zxx directional power sensor (6) from the
NRT sensor connector.

USB 2.0 Host Interfaces

See Figure 3-2 and Chapter 3.2.2.4, "USB Host Interface", on page 26.

1.

Connect the R&S NRT-Z5 USB interface adapter to the R&S NRT-Zxx power sen-
sor.

Connect the USB connector of the adapter to the R&S NRT2.

Connect the R&S NRT-Zxx power sensor between source and load. See Chap-
ter 3.1.8.1, "NRT Sensor Connector", on page 19.

Connecting USB and External Devices

Apart from connecting power sensors, you can use the USB interfaces to connect USB
devices. You can increase the number of connected devices by using USB hubs.

Due to the large number of available USB devices, there is almost no limit to the possi-
ble expansions. In the following, useful USB devices are listed exemplarily:

Memory stick for easy transfer of data to/from a computer (e.g. firmware updates).
Mouse if you prefer this way of operation over a touchscreen.
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3.1.10 Switching On or Off

Table 3-1: Overview of power states

Status LED Position of power switch
Off Off [0]
Standby @ orange m
Ready green [

To switch on the product

The product is off but connected to power.

1.

Set the switch on the power supply to position [I]. See Chapter 3.2.2.5, "AC Supply
and Power Switch", on page 26.

The LED of the [standby] key is orange. See Chapter 3.2.1.5, "On/Standby Key",
on page 25.

Press the [standby] key.

The LED changes to green. The product boots.

See Chapter 4.1.1, "Main Measurement Dialog", on page 28.

If the previous session ended regularly, the product uses the settings from the last
session.

If you want to return to a defined initial state, perform a preset.
See "Preset" on page 58.

To shut down the product

The product is in the ready state.

> Press the [standby] key.

The operating system shuts down. The LED changes to orange.

To disconnect from power

The product is in the standby state.

1.

2.

NOTICE! Risk of data loss. If you disconnect the product from power when it is in
the ready state, you can lose settings and data. Shut it down first.

Set the switch on the power supply to position [0].
The LED of the standby key is switched off.

Disconnect the product from the power source.

Further information:

Chapter 7, "Saving and Recalling Settings", on page 57
Chapter 3.2.1.5, "On/Standby Key", on page 25
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3.2 Instrument Tour

The meanings of the labels on the product are described in Chapter 1.2, "Labels on the
product", on page 11.

I S (0T 8 = Ta =] B Lo LU ST 22
C N o= Tl == 1< Ko 10 25

3.2.1 Front Panel Tour

Z NAT2 ‘- Power Refiection Meter
o Ftveard
{lj Avar -
Reedlectian
SWR -

Funil iy
dBm ~

Figure 3-2: Front panel of the R&S NRT2

= NRT sensor connector, see Chapter 3.2.1.1, "NRT Sensor", on page 22.
= Touchscreen, see Chapter 3.2.1.2, "Touchscreen", on page 22.
= USB host interface, see Chapter 3.2.1.4, "USB Host Interface"”, on page 24.
= On/standby key, see Chapter 3.2.1.5, "On/Standby Key", on page 25.
, 7 = Keys, see Chapter 3.2.1.3, "Keys", on page 23.
= Cursor keys, see "Cursor keys" on page 24.

OOk WN -

3.21.1 NRT Sensor

See (1) in Figure 3-2.

To the left of the display, the R&S NRT2 provides the sensor interface. For supported
power sensors, see the product brochure.

Further information:
® Chapter 3.1.8, "Connecting Power Sensors", on page 19

3.2.1.2 Touchscreen

See (2) in Figure 3-2.
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The R&S NRT2 displays results in panes. Depending on the measurement mode, val-
ues are displayed digitally or graphically.

@ False triggers can occur
If an object (e.g. a human finger) that is charged with static electricity is brought near
the touch panel, false triggers can occur.

This behavior is caused by the principle of operation of a PCAP (projected capacitive)
touch panel.

Further information:
® "Using the touchscreen" on page 28

3.21.3 Keys
See (3) in Figure 3-2.

I3 [Esc]/Local
If you press shortly:

® Changes to the next-higher hierarchy level.

® Escapes from the entry mode in text boxes and lists.

® C(Closes dialogs without losing any entries that have been made.

® Switches from remote control mode (all controls disabled) to manual operation.

If you press and hold:
® (Goes to the main measurement dialog.
See Chapter 4.1.1, "Main Measurement Dialog", on page 28.

Further information:

® "Going back to a higher hierarchy level" on page 28
® Chapter 4.2.2, "Returning to Manual Operation (LOCAL)", on page 35

IZl Screenshot
Creates a screenshot of the current display.

See Chapter 4.1.5, "Creating and Saving Screenshots", on page 33.

Remote command:
SYSTem:HCOPy on page 175

[1Trig] / Delete
® Controls the measurements depending on the trigger mode:

— For all trigger modes except "Single", starts and stops the measurement.
— For the "Single" trigger mode, enables and triggers the measurement.

Changes of the trigger state apply to all measurements.

See also "Trigger Mode" on page 46.
® Deletes numbers or text in a field so that you can enter a new value.

Enter

® Confirms entries in text fields, dialogs and selections in lists.
® Shows a frame around the control in focus. You can change the focus using the
Cursor keys.
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X [Freq]

Sets the carrier frequency of the applied signal. This value is used for frequency-
response correction of the measurement result.

Remote command:
[SENSe<Sensor>: ] FREQuency [ :CW] on page 151

Favorites
Reserved for future use.

[Preset]
Opens the "Save / Recall / Preset" dialog.

See Chapter 7, "Saving and Recalling Settings", on page 57.
If you press [Preset] again, the preset function starts.
See "Preset" on page 58.

If you press the [Preset] key during booting, the R&S NRT2 starts with the factory
default state.

[Zero]

Pressing [Zero] opens the "Zeroing Sensors" dialog.
If you press [Zero] again, zeroing starts.

Also displays status information:
® Zeroing status
® Sensor status

[System]

Opens the "System Overview" dialog.
See Chapter 9, "System Settings", on page 61.

Cursor keys
See (4) in Figure 3-2.

The cursor keys are context-sensitive. The control in focus is indicated by a focus
frame. Use the cursor keys as follows:

® Selecting an element in the navigation pane.

Selecting the active pane.

Selecting an element from a list.

Moving the cursor in text boxes.

Changing the value of an entry in a text box.

3.2.1.4 USB Host Interface

See (5) in Figure 3-2.

USB 2.0 (universal serial bus) interface of the type A (host USB). Used to connect:
® R&S NRT-Zxx power sensor using the R&S NRT-Z5 USB interface adapter
® External devices like a keyboard, mouse, or memory stick
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Further information:
® Chapter 3.1.8.2, "USB 2.0 Host Interfaces", on page 20
® Chapter 3.1.9, "Connecting USB and External Devices", on page 20

3.21.5 On/Standby Key

See (6) in Figure 3-2.

The on/standby key switches between standby and ready state, if the power switch is
set to [I].

Further information:
® Chapter 3.2.2.5, "AC Supply and Power Switch", on page 26
® Chapter 3.1.10, "Switching On or Off", on page 21

3.2.2 Rear Panel Tour

Figure 3-3: Rear panel of the R&S NRT2

1 = Trig In/ Out 2 and Out 1/ Trig Out connectors, see Chapter 3.2.2.1, "Trig In / Out 2 and Out 1/ Trig Out
Connectors", on page 25.

2 = Ethernet interface, see Chapter 3.2.2.2, "Ethernet Interface", on page 26.

3 = USB device interface, see Chapter 3.2.2.3, "USB Device Interface", on page 26.

4 = USB host interface, see Chapter 3.2.2.4, "USB Host Interface", on page 26.

5 = AC supply and power switch, see Chapter 3.2.2.5, "AC Supply and Power Switch", on page 26.

6 = IEC 625/IEEE 488 interface, see Chapter 3.2.2.6, "IEC 625/IEEE 488 Interface", on page 26.

7 = Name plate, see Chapter 3.2.2.7, "Name Plate", on page 27

3.2.21 Trig In/ Out 2 and Out 1/ Trig Out Connectors

See (1) in Figure 3-3.

User Manual 1178.5550.02 — 06 25



R&S®PNRT2 Getting Started

Instrument Tour

The Out 1/ Trig Out BNC connectors supply an analog signal with a voltage between
0V and 2.5 V. It can be used to output a voltage that is proportional to the measured
value (e.g. for level regulation) or a digital signal for limit monitoring.

The Trig In / Out 2 BNC connectors can be used either as an external trigger input with
a switchable impedance (10 kQ or 50 Q) or as a second analog output.

By default, both connectors are disabled.

Further information:
e "[/O1,1/O 2 tabs" on page 68

3.2.2.2 Ethernet Interface

See (2) in Figure 3-3.

The Ethernet connector is an RJ45 socket for remote controlling the R&S NRT2 via a
network.

3.2.2.3 USB Device Interface

See (3) in Figure 3-3.

USB 2.0 (universal serial bus) interface of the type B (receptacle). Used to connect the
R&S NRT2 to a computer for USB remote control.

3.2.2.4 USB Host Interface

See (4) in Figure 3-3.
See Chapter 3.2.1.4, "USB Host Interface", on page 24.

3.2.2.5 AC Supply and Power Switch

See (5) in Figure 3-3.
Observe the safety instructions in "Connecting to power" on page 10.

When the R&S NRT2 is connected to the AC supply, it automatically sets itself to the
correct range for the applied voltage. The range is printed on the casing. There is no
need to set the voltage manually.

Further information:
® Chapter 3.1.6, "Connecting to Power", on page 18

3.2.2.6 IEC 625/IEEE 488 Interface

See (6) in Figure 3-3.
Requires GPIB/IEEE488 Interface (R&S NRT2-B8).
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IEC bus (IEEE 488) interface for remote control of the R&S NRT2. Used to connect a
controller to remote control the R&S NRT2. Use a shielded cable for the connection.
Characteristics of the IEC bus (IEEE 488) interface:

® 8-bit parallel data transfer

® Bidirectional data transfer

® Three-wire handshake

® High data transfer rate

® Maximum length of connecting cables 15 m (single connection 2 m)

3.2.2.7 Name Plate

See (7) in Figure 3-3.
Shows the type, identification and name of the R&S NRT2. The device ID consists of:
<stock number> - <serial number> - <checksum>

The framed 6 digits in Figure 3-4 are the individual serial number.
}\||3F§T1243o.0509|<02 m eu
POWER REFLECTIO

UETIECIEEREHCEUTITEL

Figure 3-4: Name plate

The name plate also shows the parts of the default hostname. The default hostname
consists of <type>-<serial number>.

For the R&S NRT2 with the name plate shown in Figure 3-4, the default hostname is:
NRT2-100958

Further information:
e "System Info" on page 74
® "Host Name" on page 63
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Manual Operation

Operating Concepts
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Manual Operation

Using the graphical user interface of the R&S NRT2 and the keys on the front panel,
you can easily configure the settings and measure in the provided measurement
modes.

Using the touchscreen

A touchscreen allows you to interact with the software using various finger gestures on
the screen. The basic gestures supported by the software and most applications are
described here. Further actions using the same gestures may be possible.

Tap = touch the screen quickly, usually on a specific element. You can tap most ele-
ments on the screen to access the settings belonging to that element (topic).

In graphs, use the following gestures:

® Pan = put your fingers on the touchscreen and move them while keeping contact.
Thus, you can bring offscreen extensions of the graph into view.

® Pinch = move two fingers toward each other to change the zoom.

Going back to a higher hierarchy level
The [Esc] key is the essential control element to navigate back, for example after you
have opened a dialog by tapping an element.

» Press IE shortly to change to the next-higher hierarchy level.

> Keep IEA pressed to go to the highest hierarchy level, the main measurement dia-
log.

Main Measurement Dialog

1. Connect a power sensor to the R&S NRT2.
See Chapter 3.1.8, "Connecting Power Sensors", on page 19.

2. Boot the R&S NRT2.

After successful booting, the R&S NRT2 displays the main measurement dialog.
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Forw:ird
NRYT i D Aver

NRT-Z44-107050 Reflection
Freq 1.000 000 GHz
Trigger Normal, Int RLos
Offset 0.000 dB Fwd Unit
Averaging Auto dB
m

Average Running

4.39 dem

Figure 4-1: Start dialog

1 = Measurement pane, see Chapter 4.1.1.1, "Measurement Pane", on page 29.

2 = Connected sensor

3 = Title

4 = Measurement type

5 = Notification center status, see Chapter 4.1.3, "Notification Center", on page 31.
6 = Status information. See Chapter 4.1.2, "Status Information”, on page 30.

7 = Navigation pane

The navigation pane gives quick access to important settings.

4.1.1.1 Measurement Pane

In the measurement pane, the settings, results and status of the active measurements
are displayed. The measurement pane is divided into touch areas that lead to different
settings.
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Forward

NRT Aver

NRT-Z44-107050 Reflection
Freq 1.000 000 GHz Fwd Lower Limit Off RLos
Trigger Normal, Int Fwd Upper Limit 10.000 dBm
Offset 0.000 dB Fwd Unit

Auto

Figure 4-2: Layout of the measurement pane

1 = Displayed measurement value or graph
2 = Displayed settings
3 = Displayed limit values

» Tap the displayed settings, (1) in Figure 4-2, to access the sensor settings.

The "Channel Configuration" dialog is displayed.
See Chapter 6, "Sensor Configuration”, on page 50.

» Tap the displayed limit values, (2) in Figure 4-2, to change limit values.

The "Limit Monitor" dialog is displayed.
See "Limit Monitor" on page 48.

» Tap the displayed measurement value or graph, (3) in Figure 4-2, to configure the
measurement, the display and the sensor.

The "Measurement Overview" dialog is displayed.
See Chapter 5, "Measurement and Display Configuration", on page 36.

4.1.2 Status Information

The status information is displayed in the upper right corner, left from the notification
center. See Figure 4-1.
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Table 4-1: Status symbols

Symbol Description Further information

Memory stick is connected and ready for use. Chapter 3.1.9, "Connecting USB and
External Devices", on page 20

Memory stick is connected and initialization is in pro-
gress. When the moving green dot vanishes, the
[} memory stick is ready for use.

R&S NRT2 is in remote control. Chapter 4.2.2, "Returning to Manual
Operation (LOCAL)", on page 35

LLO means local lockout.

R&S NRT2 is in remote control. Manual operation is
disabled.

Identification and initialization of a connected power
sSensor is in progress.

4.1.3 Notification Center

The notification center collects all information during the operation of the R&S NRT2:
® Notices

® Warning messages

® FError messages

The notification status is displayed in the upper right corner:

® The displayed symbol belongs to the most severe message. For example, if one
error and 5 notices are present, the symbol of the error message is displayed.
The symbols used are explained in Table 4-2.

® The number of all messages is displayed in the color of the most severe message.
See (5) in Figure 4-1.
Table 4-2: Notification symbols

Symbol Description

No message is available.

Only one or more notices are present.
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Symbol Description

At least one warning message is present.

Yellow is the assigned color.

At least one error message is present.

Red is the assigned color.

To display the messages

» Tap the notification symbol in the upper left corner.

Notification Center i W

System SCPI Error Queue 0

screen shot saved: Generic__Flash_Disk/screenshot-2017-09-13_08-09-27.png
2017-09-13 08:09:28

screen shot saved: Generic__Flash_Disk/screenshot-2017-09-13_08-05-31.png
2017-09-13 08:05:31

screen shot saved: Generic__Flash_Disk/screenshot-2017-09-13_08-04-32.png
2017-09-13 08:04:41

screen shot saved: <ftp-root>/volatile/screenshot-2017-09-13_08-03-04.png
2017-09-13 08:03:04

The "Notification Center" dialog has two tabs:

e "System"
All messages concerning the instrument are listed.

® "SCPI Error Queue"
Messages related to the remote command functionality are displayed.

To delete notices no longer needed

» If you want to delete a specific notice, tap the bin symbol next to the notice.
» If you want to delete all notices, tap the bin symbol in the right corner.

Further information:
® Chapter 12.2, "Notifications", on page 189
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4.1.4 Editing Parameters

1. Tap a parameter to change its value.
Depending on the selected parameter, a numeric or an alphanumeric editor is dis-
played.

2. Tap to display the value range of the parameter ("Min", "Max").

3. If "More x/x" is displayed, more units are available than displayed. Tap "More x/x"
to scroll through the units.
Example: "More 2/4" means, page 2 is displayed, 4 pages are available in total.

Min = 0.000 0 pW
Max= 100,00 MW

Figure 4-3: Numeric editor (example)

Use the alphanumeric editor as a standard keyboard.

Figure 4-4: Alphanumeric editor

4.1.5 Creating and Saving Screenshots

You can create a screenshot of the current display, for example to save graphical mea-
surement results.

» Press the [Screenshot] key on the front panel.
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The R&S NRT2 saves the screenshot in PNG format.

If a memory stick is connected, the PNG is saved on the memory stick.
Otherwise, the PNG is saved in the volatile directory of the FTP directory. You can
download the PNG using FTP.

In the "Notification Center", a "Notice" message shows the file path and name.

Remote control:
SYSTem:HCOPy on page 175

Further information:
® Chapter 3.1.9, "Connecting USB and External Devices", on page 20
® Chapter 3.2.1.4, "USB Host Interface", on page 24

4.2 Remote Control

The R&S NRT2 is equipped with various interfaces for connecting it to a controller for
remote control:

e |EC/IEEE bus interface (standard equipment) in line with the standards IEC
60625.1 (IEEE 488.1) and IEC 60625.2 (IEEE 488.2)

® Gigabit Ethernet interface
® USB 2.0 interface for remote control and firmware update

Connectors are installed at the rear of the R&S NRT2. See Chapter 3.2, "Instrument
Tour", on page 22.

The interfaces support the SCPI (standard commands for programmable instruments)
standard, version 1999.0 of May 1999. The SCPI standard is based on the IEEE 488.2
standard. It defines a standardized command language for controlling measuring and
test instruments with functions beyond the scope of the IEEE 488.2 standard.

For a detailed description of the remote commands, see Chapter 11, "Remote Control",
on page 92.

4.2.1 Switching to Remote Control (REMOTE)

Prerequisites

® Alink is established between the controller and the R&S NRT2.

® The R&S NRT2 is configured correctly.

After power-up, the R&S NRT2 is always in manual control mode, "LOCAL". When the

R&S NRT2 receives a SCPI command, it switches to remote control irrespective of the
selected interface.
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4.2.2 Returning to Manual Operation (LOCAL)

If the R&S NRT2 is in remote control, you can display settings using the front-panel
keys and the touchscreen, but you cannot change settings. To do that, you have to
return to manual operation.

The R&S NRT2 remains in remote control until you perform one of the following
actions. Make sure that the R&S NRT2 is free for you to use.

» Press the [Esc/Local] key. See "[Esc] / Local" on page 23.
If the manual operation was disabled by the ¢1.1.0 command (local lockout) and the
[Esc/Local] key does not work, switch the R&S NRT2 off and on again.

» Send the «GTL command (go to local).

» Tap the symbol on the touchscreen.
See Chapter 4.1.2, "Status Information"”, on page 30.
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5 Measurement and Display Configuration

The R&S NRT2 performs power reflection measurements with the R&S NRT-Zxx direc-
tional power sensor.

The R&S NRT-Zxx directional power sensor measures the forward and reverse power.
The forward power is the power flux from the source to the load.

To observe during the power reflection measurement

» CAUTION! Risk of electric shock and severe skin burns. During the measurement,
the RF power flow can be high.
After switching on the RF power, do not touch the RF ports.

Never exceed permissible continuous power that is shown in the diagram on the
back of the power sensor.

Further information:
® (Chapter 6, "Sensor Configuration”, on page 50
® Setup see Chapter 3.1.8.1, "NRT Sensor Connector", on page 19.

5.1 Main Measurement Dialog

After successful booting, the R&S NRT2 displays the main measurement dialog. See
also Chapter 4.1.1, "Main Measurement Dialog", on page 28.

Forward
NRT i e

NRT-Z44-107050 Reflection
Freq 1.000 000 GHz
Trigger Normal, Int RLos
Offset 0.000 dB Fwd Unit
Averaging Auto
Average Running dBm

4.39 d8m
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Power

Main Measurement Dialog

The R&S NRT2 displays the forward and reverse power simultaneously. One scalar
value for the selected Forward measurement, and one scalar value for the Reflection
measurement.

T V7= T o T 37
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L 11 5 =3O 38
L Peak ENVelope POWET (PEP).....oooucieeceeeeeeeeeee et s st 38
L ADSOIPHON AVEIAGE. ...ttt ettt ettt ee s ee st e e eees 38
O 03 =X 2= Tox (o g (O =) WO 38
L ADSOMPHON PEP.......eieiieeceeececeeeeet sttt eses s st nen s e seneenenas 39
L BUISE AVEIAGE. ......eeeeeeeeeeeeeceeeeee et ee e eeae ettt es e e en s ananae et eeneas 39
L ADSOPHON BUFSL. ...ttt ettt ee et n e e 39
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L Forward Reference Value, Reflection Reference Value..........cooeeeeeereeeeeeennne. 41
L Forward Relative State, Reflection Relative State..........oveveeeeeeeeeeeeeeeeeeen, 41
S ot= = 41
L Forward Scale Lower Limit, Reflection Scale Lower Limit.........cccccovveeveren... 41
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Forward

Opens a dialog to measure power, power differences and envelope parameters.

------------------------- Peak envelope power (PEP)

- Burst average

— — — Average — — — — — —

Burst width

Time

Burst period

Figure 5-1: Forward power measurement parameters
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Main Measurement Dialog

Average — Forward
Average power

Remote command:
CALCulate<Measurement>[:CHANnel<Channel>] :FEED
"POWer :FORWard:AVERage"

CCDF — Forward
Complementary cumulative distribution function. Probability that the envelope power is
higher than the threshold set under "CCDF Threshold" on page 52.

Suitable for assessing the power distribution of spread-spectrum signals, for example
CDMA.

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :FEED
"POWer : FORWard:CCDFunction"

Peak Envelope Power (PEP) — Forward

Peak power of an amplitude-modulated signal. Depending on the selected Video Band-
width, this parameter allows detecting short-time overshoots at the beginning of a
burst.

The peak envelope power (PEP) is an important parameter for describing the modula-
tion characteristics of transmitter output stages.

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :FEED
"POWer :FORWard:PEP"

Absorption Average < Forward
Absorbed average power. Difference between the forward and reverse Average mea-
surement.

This parameter measures the effective power transmitted to the load. With good
matching, the difference between forward power and absorbed power is less than one
percent.

Remote command:
CALCulate<Measurement>[:CHANnel<Channel>] :FEED
"POWer:ABSorption:AVERage"

Crest Factor (CF) — Forward
Level difference between the peak envelope power and the average power in dB.

Peak envelope power
Average power

Crest factor = 10 dB x log

Allows recognizing larger modulation distortions quickly.

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :FEED "POWer:CFACtor"
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Main Measurement Dialog

Absorption PEP — Forward
Absorbed peak envelope power (PEP). Difference of Peak Envelope Power (PEP)
between forward and reverse power measurement.

Remote command:
CALCulate<Measurement>[:CHANnel<Channel>] :FEED
"POWer:ABSorption:PEP"

Burst Average «— Forward
Average power within a burst. The R&S NRT2 determines the average burst power by
multiplying the average power with the ratio of burst period to burst width:

_ Burst period
Burst average = Average Burst width

Burst period and burst width are derived depending on the setting of "Burst Mode"
on page 51.

For pulsed RF signals, the burst average defines the average carrier power within the
burst. If the burst is unmodulated and has no overshoots, the average burst is equal to
the Peak Envelope Power (PEP).

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :FEED
"POWer :FORWard:AVERage : BURSt"

Absorption Burst — Forward
Absorbed burst average. Difference of Burst Average between forward and reverse
power measurement.

Remote command:
CALCulate<Measurement>[:CHANnel<Channel>] :FEED
"POWer:ABSorption:AVERage :BURSt"

Reflection
Opens a dialog to measure reflection parameters.

The ratio of forward and reverse power is a measure for the matching of the load that
can be expressed as standing wave ratio (SWR), return loss or reflection coefficient.

Off < Reflection
Disabled.

Remote command:
CALCulate<Measurement>[:CHANnel<Channel>] :FEED "POWer:OFF"

Reverse Power — Reflection
Reverse power in W or dBm.

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :FEED "POWer:REVerse"
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Main Measurement Dialog

Standing Wave Ratio (SWR) — Reflection

1 + Reflection coefficient
1 - Reflection coefficient

Standing wave ratio =

See also "Reflection Coefficient" on page 40.

Remote command:
CALCulate<Measurement>[:CHANnel<Channel>] :FEED "POWer:SWRatio"
UNIT<Measurement>:POWer:REFLection

Return Loss < Reflection

Forward power
Reverse power

Return loss =10 x log

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :FEED "POWer :RLOSs"
UNIT<Measurement>:POWer:REFLection

Reflection Coefficient < Reflection

Reverse power
Forward power

Reflection coefficient =

Remote command:

CALCulate<Measurement>[ :CHANnel<Channel>] :FEED
"POWer:RCOefficient"
UNIT<Measurement>:POWer:REFLection

Reflection Ratio < Reflection

Reverse power
Forward power

Reflection ratio = 100

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :FEED "POWer:RFRatio"
UNIT<Measurement>:POWer:REFLection

Fwd Unit

Sets the unit of the forward power measurement.
"dBm" Power in dBm

"dBpVv" Power in dBuV

"W Power in W

Remote command:
UNIT<Measurement>:POWer [ :VALue]
UNIT<Measurement>:POWer:RATio

Rel
Groups the settings for relative measurements.
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Main Measurement Dialog

Forward Reference Value, Reflection Reference Value < Rel
Available if Forward Relative State, Reflection Relative State is set to "On" or "Set".

Sets the reference value.

Remote command:
CALCulate<Measurement>:RELative<DirectionalChannel>:CCDF
CALCulate<Measurement>:RELative<DirectionalChannel>:POWer
CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:
RCOefficient
CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:
RFRatio
CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:RLOSs
CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:SWR
CALCulate<Measurement>:RELative<DirectionalChannel>:RATio|:
VALue]

[SENSe<Sensor>:]POWer:REFerence

Forward Relative State, Reflection Relative State < Rel
Allows you to relate measured power to a reference value.

Off Displays the absolute power or power ratio.

On Displays the relative power or power ratio. As reference value, the
value specified under Forward Reference Value, Reflection Refer-
ence Value is used.

Set Assigns the current measurement result as reference value and dis-
plays the relative power.

Remote command:
CALCulate<Measurement>:RELative<DirectionalChannel>[:STATe]

Scale
Specifies the scaling of the display.

Forward Scale Lower Limit, Reflection Scale Lower Limit < Scale
Defines the lower limit of the bargraph display.

Remote command:
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer [ :DATA]:
CCDF
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer [ :DATA]:
RATio:RCOefficient
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer [ :DATA]:
RATio:RFRatio
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer [ :DATA]:
RATio:RLOSs
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer [:DATA] :
RATio:SWR
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Measurement Overview

CALCulate<Measurement>:METer<DirectionalChannel>:LOWer [ :DATA]:
RATio[:VALue]
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer [ :DATA] [:
POWer]

Forward Scale Upper Limit, Reflection Scale Upper Limit — Scale
Defines the upper limit of the bargraph display.

Remote command:
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer [ :DATA] :
CCDF
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:
RATio:RCOefficient
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:
RATio:RFRatio
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:
RATi0:RLOSs
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:
RATio:SWR
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:
RATio[:VALue]
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA] [:
POWer]

Autoscale
Adapts the scaling of the graphical display.

Remote command:
[SENSe<Sensor>:]POWer:REFLection:RANGe:AUTO
[SENSe<Sensor>:]POWer [ :POWer] :RANGe : AUTO

5.2 Measurement Overview

Access: In the main measurement dialog, tap the displayed measurement value or
graph. See also Chapter 4.1.1, "Main Measurement Dialog", on page 28.
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Measurement Main Configuration Dialog

Measurement Overview i B
|

3.44 dBm

1.000

Measurement ! ntation

Format: Scalar Analog

Resolution: 0.01 dB

Type: NRT Limit Monitor: Off

Trigger: Normal Reference Measurements: Off, Off

Channel Sensor Configuration >

Sensor: NRT-Z44-107050

Freq: 1.000 000 GHz

Offset: 0.000 dB

Filter: Full, Default, Auto

The "Measurement Overview" dialog offers access to all measurement- and sensor-
related settings.

Further information:

® Chapter 5.3, "Measurement Main Configuration Dialog", on page 43
® Chapter 5.6, "Measurement Representation”, on page 46

® Chapter 6, "Sensor Configuration", on page 50

5.3 Measurement Main Configuration Dialog

Access:"Measurement Overview" > "Measurement"
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Controlling the Measurement

Measurement Main Configuration i L—_]

6.32 dBm 10

1.320 2

Channel Sensor
NRT-Z44-107050
Trigger Mode Trigger Source
Normal Freerun Single Internal
Forward Reflection
Average Standing Wave Ratio

Video Bandwidth

Full

Figure 5-2: Measurement Main Configuration dialog

Channel Sensor
Assigns the power sensor to the measurement.

Trigger Mode
See "Trigger Mode" on page 46.

Trigger Source
See "Trigger Source" on page 46.

Forward
See "Forward" on page 37.

Reflection
See"Reflection” on page 39.

Video Bandwidth
See "Video Bandwidth" on page 55.

5.4 Controlling the Measurement

The power sensor offers a bunch of possibilities to control the measurement:

® Do you want to start the measurement immediately after the initiate command or
do you want to wait for a trigger event?

® Do you want to start a single measurement cycle or a sequence of measurement
cycles?
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5.5

5.5.1

5.5.2

Triggering

® Do you want to output each new average value as a measurement result or do you
want to bundle more measured values into one result?

Further information:
® Chapter 5.5, "Triggering", on page 45

Triggering

In a basic continuous measurement, the measurement is started immediately after the
initiate command. However, sometimes you want that the measurement starts only if a
specific condition is fulfilled. For example, if a signal level is exceeded, or in certain
time intervals. For these cases, you can define a trigger for the measurement.

Trigger States

The power sensor has trigger states to define the exact start and stop time of a mea-
surement and the sequence of a measurement cycle. The following states are defined:

e |dle
The power sensor performs no measurement. After powered on, the power sensor
is in the idle state.

® Waiting for trigger
The power sensor waits for a trigger event that is defined by the trigger source.
When the trigger event occurs, the power sensor enters the measuring state.

® Measuring
The power sensor is measuring data. It remains in this state during the measure-
ment. When the measurement is completed, it exits this state immediately.

Trigger Sources

The possible trigger conditions and the execution of a trigger depend on the selected
trigger mode and trigger source.

If the signal power exceeds or falls below a reference level set by the trigger level, the
measurement is started after the defined delay time. Waiting for a trigger event can be
skipped.

Trigger source Description Remote commands to initiate the measurement
"Internal” Uses the input signal as trigger signal. TRIGger<Measurement>[:IMMediate]
"External" Uses the external trigger signal that is supplied at | TRIGger<Measurement> [ :IMMediate]

the Trig In / Out 2 connector. See Chap-
ter 3.2.2.1, "Trig In / Out 2 and Out 1/ Trig Out
Connectors", on page 25.
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5.5.3

5.6

Measurement Representation

Trigger Settings

Access:"Measurement Overview" > "Measurement" > "Measurement Main Configura-
tion".

See Chapter 5.3, "Measurement Main Configuration Dialog", on page 43.
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Trigger Mode

Controls the trigger execution depending on the settings under "Trigger Source"
on page 46.

"Normal" Continuous triggering with regular trigger events.

"Freerun" Enables a continuous measurement. The power sensor executes one
measurement cycle after the other.

"Single" Disables continuous triggering so that only one trigger event at a time
is executed. To enable triggering again, press [1Trig].

Remote command:
TRIGger<Measurement>:MODE

Trigger Source
Sets the source for the trigger event. See Chapter 5.5.2, "Trigger Sources",
on page 45.

Remote command:
TRIGger<Measurement>:SOURce

Measurement Representation

Access:"Measurement Overview" > "Representation”
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Measurement Representation

Measurement Representation i B

Aver |

60 5.87 dBm 10

SWR |

1 1.230

Resolution Forward Unit
dBm dBpV W

Display Format

Scalar Analog

Max Hold Function Max Hold

Max Off On Reset

Limit Monitor > Relative Measurements >
Fwd: Off, Off Fwd: Off
Rev: Off, Off Rev: Off

Configures the measurement representation on the display.
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L Forward Upper Limit State, Reflection Upper Limit State............ccocveveueuenn.e. 49
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Resolution

Configures the resolution of the measurement. For logarithmic power values (dB, dBm
or dBpV), the number of decimal places is set directly. For linear power values (W, A%,
1), the number of decimal places depends on the selected resolution and the magni-
tude of the result.

"1dB|0.1dB|0.01dB|0.001dB"

Sets the resolution to the specified value.
Remote command:
CALCulate<Measurement>:RESolution
[SENSe<Sensor>:]]RRESolution

Forward Unit
See "Fwd Unit" on page 40.

Display Format
Sets the display format of the measured values.
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Measurement Representation

"Scalar Digital" Numeric format

"Scalar Analog"
Numeric format with bar chart

Remote command:
CALCulate<Measurement>:DMODe on page 110

Max Hold Function
For all measurement functions, the R&S NRT2 stores the maximum and minimum val-
ues and the calculated differences between these values.

The selected setting applies to both power and reflection indication. You can change at

any time.

"Max" Maximum value

"Min" Minimum value

"Max - Min" Difference between maximum and minimum value

Remote command:
CALCulate<Measurement>:HOLD:FUNCtion

Max Hold

If enabled, displays the highest value measured for each point (pixel) of the selected
display type.

Remote command:

CALCulate<Measurement>:HOLD[:STATe]

Limit Monitor
You can set an upper and a lower limit for the forward and reflection measurement.

Forward Lower Limit State, Reflection Lower Limit State < Limit Monitor
Enables or disables the monitoring function for the lower limit.

Remote command:
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer:STATe

Forward Lower Limit, Reflection Lower Limit <— Limit Monitor
Defines a lower limit.

Remote command:
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:
CCDF
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer [:DATA] [:
POWer]
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer [ :DATA]:
RATio:RCOefficient
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer [:DATA]:
RATio:RFRatio
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer [ :DATA]:
RATio:RLOSs
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Measurement Representation

CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer [ :DATA]:
RATio:SWR
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer [ :DATA]:
RATio[:VALue]

Forward Upper Limit State, Reflection Upper Limit State < Limit Monitor
Enables or disables the monitoring function for the upper limit.

Remote command:
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer:STATe

Forward Upper Limit, Reflection Upper Limit — Limit Monitor
Defines an upper limit.

Remote command:
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:
CCDF
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA] [:
POWer]
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:
RATio:RCOefficient
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:
RATio:RFRatio
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:
RATio:RLOSs
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:
RATio:SWR
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:
RATio[:VALue]

Relative Measurements
See "Rel" on page 40.
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Mode Settings

6 Sensor Configuration

The "Channel Configuration" dialog offers access to all sensor-related settings.

Access: "Measurement Overview" > "Channel Sensor Configuration”

Channel Configuration i |:|

Aver |
60 5.81 dBm

SWR |

1 1.232
Frequency

Type: NRT
Direction: Auto 1.000 0 GHz

N N

Correction > Filter >

Ref-Plane: Source Video Bandwidth: Full
Offset: 0.000 dB Integration Time: Default
Modulation: Off Averaging Mode: Auto

An R&S NRT-Zxx directional power sensor has two measurement channels, one chan-
nel for forward power and one channel for reverse power.

Further information:
® Chapter 5.1, "Main Measurement Dialog", on page 36
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6.1 Mode Settings

Access: "Measurement Overview" > "Channel Sensor Configuration" > "Mode"

User Manual 1178.5550.02 — 06 50



R&S®NRT2 Sensor Configuration

Mode Settings

Channel Mode Configuration i B
|

Aver |mEEEEEEEEEEEEEEEEEEENEEENEEEEENEEEEEN
60 4.50 dBm
SWR |

1 1.804
Burst Mode Direction

Auto User Aira1 >22 >1
Burst Period CCDF Threshold

1.000 0 mW

Burst Width PEP Hold Time

10.000 ms

=0T 0 1Y, (o Yo [ R 51
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Burst Mode

Defines how the average burst power is determined.

"Auto" Not supported by all power sensors.
The power sensor automatically recognizes the duty cycle of the
burst series and calculates the average burst power from this duty
cycle and the average power. Set an appropriate Video Bandwidth.

"User" Define the duty cycle by:
® Burst Period
® Burst Width

The R&S NRT2 calculates the average burst power from these val-
ues.

Remote command:
CALCulate<Measurement>[:CHANnel<Channel>] :NRT:BURSt :MODE

Burst Period
Available if "User" is set under "Burst Mode" on page 51.

Sets the burst period.

Remote command:
CALCulate<Measurement>[:CHANnel<Channel>] :NRT:BURSt:PERiod

Burst Width
Available if "User" is set under "Burst Mode" on page 51.
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Correction Settings

Sets the burst width.

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :NRT:BURSt:WIDTh

Direction
Defines how the forward power is determined.

"Auto" Determines the power flow direction automatically. The greater value
of two measured values is automatically assigned as forward power.

"1 >2""2>1" Sets a fixed direction of the forward power, either from port 1 to
port 2, or from port 2 to port 1.
The two ports are indicated on the directional power sensor.

Remote command:
CALCulate<Measurement>[:CHANnel<Channel>] :NRT:DIRection
INPut<Sensor>:PORT:SOURce:AUTO
INPut<Sensor>:PORT:SOURce [ :VALue]

CCDF Threshold
Sets the threshold for the complementary cumulative distribution function, CCDF.

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :NRT:CCDF:THReshold

PEP Hold Time

Sets the hold time of the peak hold circuit of the power sensor. See also Peak Enve-
lope Power (PEP).

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :NRT:PEP:HOLD:TIME

6.2 Correction Settings

Access: "Measurement Overview" > "Channel Sensor Configuration" > "Correction"
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Correction Settings

Channel Correction Configuration

Aver |
60
S ‘.J'\ J R |
1
Offset Reference Plane

Source Load
Offset

0.000 dB

Modulation

WCDMA Chip Rate

Offset Reference Plane
Selects the power sensor port to which the measurement results are referred to.

"Source" Source connector of the R&S NRT-Zxx power sensor
"Load" Load connector of the R&S NRT-Zxx power sensor

Remote command:

CALCulate<Measurement>[:CHANnel<Channel>] :CORRection:0FFSet:
RPLane

INPut<Sensor>:PORT:POSition

Offset
Considers the transmission loss in a cable that connects the desired measurement
point, set by Offset Reference Plane, and the power sensor.

Remote command:

CALCulate<Measurement>[ :CHANnel<Channel>] :CORRection:OFFSet:
STATe

CALCulate<Measurement>[:CHANnel<Channel>] :CORRection:0OFFSet[:
MAGNitude]

INPut<Sensor>:PORT:0FFSet

Modulation
Sets a communication standard for the modulation correction to reduce systematic
deviations occurring in power measurements.

"Off" Disabled.
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Sensor Frequency

"1S95" IS- 95 CDMA standard for base stations.
"WCDMA" WCDMA standard for base stations.

"DVBT" DVB-T standard for terrestrial DVB TV transmitters.
"DAB" DAB standard for radio transmitters.

Remote command:

CALCulate<Measurement>[:CHANnel<Channel>] :NRT:DMODulation]|:
VALue]

[SENSe<Sensor>:]DM:STATe

[SENSe<Sensor>:]DM:STANdard

WCDMA Chip Rate
Available if "WCDMA" is set under Modulation.

Sets the chip rate for the WCDMA communication standard.

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :NRT:DMODulation:WCDMa:
CRATe

6.3 Sensor Frequency

Access: "Measurement Overview" > "Channel Sensor Configuration" > "Frequency"

Sensor Frequency i J

NRT-Z44-107050

1.000 0 GHz

<Sensor name>
Sets the carrier frequency of the applied signal. This value is used for frequency-
response correction of the measurement result.

The [Freq] key opens the same dialog.
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Filter Settings

Remote command:
[SENSe<Sensor>: ] FREQuency [ :CW] on page 151

6.4 Filter Settings

Access: "Measurement Overview" > "Channel Sensor Configuration" > "Filter"

Channel Filter Configuration i |:|

Aver |

60 4.23 dBm

SWR |

1 2.041
Video Bandwidth

Full
Integration Time Mode Integration Time
Default User
Averaging Mode Averaging Count

User Auto

Video BandWidth.........oooo oo 55
Integration TiMeE MOGE.......ccoui e e e e 55
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F NV Z=Y = To [T o 1 o o [= TS 56
F V2= = To [ o T o 10T o | S RPN 56

Video Bandwidth
For measuring the peak envelope power, specify the video bandwidth that the power
sensor uses for measuring the detected RF signal.

"4 kHz" | "200 kHz" | "Full"
"Full" means that the maximum bandwidth of the power sensor is
used.

Remote command:

CALCulate<Measurement>[:CHANnel<Channel>] :NRT:VBWidth[:VALue]
[SENSe<Sensor>: ]BANDwidth:VIDeo: FNUMber
[SENSe<Sensor>:]BWIDth:VIDeo:FNUMber

Integration Time Mode
Specifies which integration time is used for a single measurement.

"Default" Uses the default settings.
"User" Define a value under Integration Time.
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Filter Settings

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :NRT:APERture:MODE

Integration Time
Available if Integration Time Mode is set to "User".

Defines the integration time for a single measurement.

Remote command:
CALCulate<Measurement>[ :CHANnel<Channel>] :NRT:APERture[:VALue]

Averaging Mode
Sets the averaging mode.

"User" Define the value under Averaging Count.
"Auto" Determines the average count automatically from the level of the
input signal.

Remote command:
CALCulate<Measurement>[:CHANnel<Channel>] :AVERage:COUNt:AUTO][:
STATe]

Averaging Count
Available if Averaging Mode is set to "User".

Sets the number of readings that are averaged for one measured value. The higher the
count, the lower the noise, and the longer it takes to obtain a measured value.

Remote command:
CALCulate<Measurement>[:CHANnel<Channel>] :AVERage:COUNt [ : VALue]
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7 Saving and Recalling Settings

When shutting down, the R&S NRT2 saves the measurement settings. When booting
the next time, the R&S NRT2 uses the settings from the last session. See also Chap-
ter 3.1.10, "Switching On or Off", on page 21.

If you want to return to a defined initial state, perform a preset. See "Preset”
on page 58.

If you want to save specific measurement settings to reuse at another time, save the
setup in a file. The R&S NRT2 offers 20 setup files for this purpose.

Access: [Preset] > "Save / Recall / Preset" dialog

Save / Recall / Preset

‘ Preset

Save / Recall Setup Setup Name

Setup 1

EJ Save ﬁ; Recall

Figure 7-1: Save / Recall / Preset dialog

To save settings
1. Press [Preset].
2. Under "Save / Recall Setup", select a setup, for example "Setup 2".

3. If you want to give the setup a meaningful name, enter a new name under "Setup
Name".

4. Tap "Save".

To recall settings
1. Press [Preset].

2. Under "Save / Recall Setup", select the setup you want to load, for example
"Setup 2"
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3. Tap "Recall".

(ST PRSP 58
SaVve / RECAII SEIUP...ceiiiiiiiei e 58
RS V7= TSN 58
7= (U] 0 N\ E= o 1= T USSR 58
<o | 58
Preset

Sets the R&S NRT2 and the connected R&S power sensors to a defined initial state.
Thus, you can change parameter values from a well defined starting point.

For details on sensor settings, see the user manual of the R&S power sensor.

Remote command:
*RST

Save / Recall Setup
Selects the setup file in which the instrument settings are saved.

Save
Saves the current instrument settings in the selected setup file.

Remote command:
*SAV

Setup Name
Selects the setup file from which to load the instrument settings.

Recall
Restores the selected instrument settings.

Remote command:
*RCL
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8 Zeroing Sensors

Zeroing removes offset voltages from the analog circuitry of the sensors, so that there

are only low powers displayed when there is no power applied.

Zeroing is recommended if:

® The temperature has varied by more than 5 K.

® The sensor has been replaced.

® No zeroing was performed in the last 24 hours.

® Signals of very low power are to be measured, for instance, if the expected mea-
sured value is less than 10 dB above the lower measurement range limit.

Access: [Zero] > "Zeroing Sensors" dialog

Zeroing Sensors

A Zeroing not done

Figure 8-1: Zeroing Sensors dialog

Shows the zeroing status for sensor A: not done, in progress or successful.

Sensors zeroed successful are also checked:

To zero sensors

1. Disconnect the sensors you want to zero from all power sources. Any signal pres-
ent at the RF input of a sensor is taken into account. You can either switch off the
RF output of a DUT or disconnect the sensor physically from any power source.

Note: An active test signal during zeroing causes an error.
2. Press [Zero].
3. Tap Bl

The status changes from in progress to successful.

User Manual 1178.5550.02 — 06 59



R&S®PNRT2 Zeroing Sensors

Remote command:

® CALibration<Sensor>:ZERO
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Connections

9 System Settings

9.1

User Manual 1178.5550.02 — 06

The system settings do not affect the measurements directly.

Access: [System]

Crvictoirm T Winryy A g
System Overview i | |

Instrument Hardware Global
Info Config Settings

Connections

> i:f.i:'l""|:'_"-'..._.

Language: NRX

Host Name: NRT2-100961 GPIB::1
IPV4: Dynamic,10.111.1.160 USB::0xaad::0x01dc:: 10096

/O 1: Off
/0 2: Off NRT-Z44-10705

Figure 9-1: System Overview dialog

The "System Overview" dialog is divided into the following tabs:

e 6 o o o
I
Q
=
o
=
Y]
=
o
O
o
=)
=h
«Q
c
=
V]
=
o
=)

Connections

Access: [System] > "Connections"
See Figure 9-1.
On this tab, you display and configure the following settings:

NEIWOIrK SEtHNGS...cc i e e e e e e e e
REMOE SEHINGS...coeiiieieicccc e e e e e e e e e e e e eaaaes
INput/Output SEttNGS (1/O)...uueeeeeeeeeee e
SENSOr MANAGET......ceiiiiitieie ettt e e et et e e e s s bbe e e e s s aabeeeeeeaans

7
Z
1
>

0
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9.1.1

Connections

Network Settings
Access: [System] > "Connections" > "Network"
Contains the settings for integrating the R&S NRT2 in a network. There are two meth-

ods to establish a network connection between R&S NRT2 and computer:

» Connect both to a common network (infrastructure network).

» Connect R&S NRT2 and computer only over the switch (peer-to-peer network).

In this case, the use of a static IP address is recommended.

Connection errors can affect the entire network. If your network does not support
DHCP, or if you choose to disable dynamic TCP/IP configuration, assign a valid
address information before connecting the R&S NRT2 to the LAN. Contact your net-
work administrator to obtain valid IP addresses.

After integrating the R&S NRT2 into a network, you can set up the following connec-

tions:

® Remote control connection to control the R&S NRT2 using SCPI commands.
See Chapter 4.2, "Remote Control", on page 34.

The "Network" dialog is divided into the following tabs:

(@ = AT VAR = o TR 63
L HOSE INBMC. e et e e e 63
| Yo To =YY YT S RS 63
L Default GAtEBWAY.........cooveeeeeereeeceeteeeeeeeeee et e eeeeees et eeesenenasasenseeeeeseennenans 64
L DN SOIVET .o, 64
IPVA £8D ..ottt ettt et e e e et e e ee et e e ee et e s et eeeese e eeeseeeerees et ereeneeeereae et ene et ereeneenerennen 64
L AGAIESS IMOTE. ...ttt ettt eee et et ae et ereee et eteeeeeeeaeeeeeeeneeeenennes 64
L DINS SUMIX. vt eveeeee et ee et et et et ee e e et et eee et eeees et eeeeeeaeereeeeeeeeeeneneeneaneneeneeeeeeene 64
L IPVA AQAIrESS. ettt ettt et et et et e e e et e e ee et eae et eeeeeeeeens 65
L SUDNEE IMASK. ettt ettt ee et et et eeeeee e eeeeee e eeeeeene 65
L Default GAtEBWAY.........ccoveeeeeeerececeeteeeeeeeeee e e eeeeeee et eeesenessasenaeeeeeseeeeenans 65
L DINS SEIVET ..o ee e et e e e e e e e e e e e eeeeseea e e e e e e e e e ereeaeeaeeeeeneeeneenes 65
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Overview tab

i

Qverview

NRT2-100961

Dynamic,10.111.1.160

Bemulitog

10.0.2.166

Apart from the Host Name, the other parameters are only displayed here. Configure
them on the "IPv4 tab" on page 64.

Host Name — Overview tab
Sets the individual hostname of the R&S NRT2.

In a LAN that uses a domain name system server (DNS server), you can access each
connected instrument using a unique hostname instead of its IP address. The DNS
server translates the hostname to the IP address. Using a hostname is especially use-
ful if a DHCP server is used, as a new IP address can be assigned each time the R&S
NRT2 is restarted.

For the default hostname, see Chapter 3.2.2.7, "Name Plate", on page 27.

When you change the hostname, the R&S NRT2 restarts its connection to the network,
which can take several seconds. During this time, you cannot address the R&S NRT2.
After the restart, you can only address the R&S NRT2 using the newly set hostname.

Note: It is recommended that you do not change the default hostname to avoid prob-
lems with the network connection. However, if you change the hosthame, be sure to
use a unigue name.

Remote command:
SYSTem:COMMunicate:NETWork [ :COMMon] : HOSTname

IP Address < Overview tab
Displays the IP address, and whether it is static or dynamic.

Set the parameters under:
® "Address Mode" on page 64
e "[Pv4 Address" on page 65
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Connections

Default Gateway <— Overview tab
Displays the IP address of the default gateway of the local subnet. Set the parameter
under "Default Gateway" on page 65.

DNS Server — Overview tab
Displays the IP address of the DNS server of the local subnet. Set the parameter under

"DNS Server" on page 65.

IPv4 tab

i

Overview

DNS Suffix
Dynamic Static rsint.net

10.124.2.11
255.255:252.0 | 10.124.0.1

10.0.2.166

Addresses consist of 4 number blocks separated by dots. In maximum, each block
contains 3 digits, for example 100.700.100.100. Fewer digits in a block are also
allowed.

Address Mode < IPv4 tab
Sets how the IP address is assigned.

"Dynamic" Assigns the IP address automatically, provided the network supports
the dynamic host configuration protocol (DHCP).

"Static" Enables assigning the IP address manually.
Remote command:

SYSTem:COMMunicate:NETWork|[:IPADdress] :MODE
SYSTem:COMMunicate:INET[:SELF] :MODE

DNS Suffix — IPv4 tab

Sets the primary DNS suffix, that means the domain name. DNS uses the suffix for
registration and name resolution to identify the R&S NRT2 uniquely in the entire net-
work.

Remote command:
SYSTem:COMMunicate:NETWork [ :COMMon] : DOMain
SYSTem:COMMunicate:INET[:SELF] :DNS:SUFFix
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9.1.2

IPv4 Address < IPv4 tab
Available if "Static" is set under Address Mode.

Sets the IP address of the R&S NRT2.

Remote command:

SYSTem:COMMunicate:NETWork[:IPADdress] [ :ADDRess]

SYSTem:COMMunicate:INET[:SELF] : ADDRess

Subnet Mask «— IPv4 tab
Available if "Static" is set under Address Mode.

Sets the subnet mask of your local subnet.

Remote command:

SYSTem:COMMunicate:NETWork[:IPADdress] : SUBNet : MASK
SYSTem:COMMunicate: INET[:SELF] : SUBNetmask:ADDRess

Default Gateway — IPv4 tab
Available if "Static" is set under Address Mode.

Sets the IP address of the default gateway.

Remote command:
SYSTem:COMMunicate:NETWork[:IPADdress] :GATeway
SYSTem:COMMunicate:INET[:SELF] :GATeway:ADDRess

DNS Server < IPv4 tab
Available if "Static" is set under Address Mode.

Sets the DNS server address of your local subnet.

Remote command:
SYSTem:COMMunicate:NETWork[:IPADdress] : DNS
SYSTem:COMMunicate:INET[:SELF] :DNS:ADDRess

Remote Settings

Access: [System] > "Connections" > "Remote"
Contains the settings for remote control.

The "Remote" dialog is divided into the following tabs:

VISA RESOUrCe tab.......uuoiiiiiiiiiieeieeeeeee e
L Interface - VISA ReSoUrce table........oocvueeeeeeeeeeeeeeeeeeeenns
SettiNgS 1AD . e i
L GPIB AQAIESS. .....eeveeeeeeeeeeeeeeeee e
EmMUIationS tab.......cooeeeiiieee e
L LaNQUAGE. ... ettt
L Customization of *IDN?........ccveeeeeeeeeeeeeeeeeee e eeeeeeee e
L Customization of *OPT2....veeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s
L CUStOM IDN SHNG.....cueeiereeieieceeeeeeeeeee s
L CUStOM OPT StHNG.....cioeeeeeeeeeceeeeeee e
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Connections

VISA Resource tab

Remote i C'

VISA
Resource

Settings Emulations

Interface VISA Resourc
USBTMC USB:
GPIB GPIB::12:INS

Interface - VISA Resource table — VISA Resource tab
Displays the VISA resource strings of the interfaces available for remote control.

In a LAN, the VISA resource string is required to establish a communication session
between the controller and the R&S NRT2. The resource string is a unique identifier,
composed of the specific IP address of the instrument and some network and VISA-
specific keywords. The resource string depends on the interface used for remote con-
trol.

Settings tab

Remote i A

VISA

Settings Emulations
Resource
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GPIB Address < Settings tab
Sets the GPIB address.

"1" to "30" Channel address

Remote command:
SYSTem:COMMunicate:GPIB[:SELF] :ADDRess

Emulations tab

Remote i | |

VISA
Resource

Settings Emulations

Language
Customization of *¥IDN? Customization of *OPT?

Off USER Off USER

Custom IDN String

Custom OPT String

Language < Emulations tab
Fixed value.

"SCPI" Native remote command set of the R&S NRT2, based on the stan-
dard commands for programmable instruments (SCPI1-99).

Customization of *IDN? «— Emulations tab
Sets which identification string is used.

"Off" Default identification string

"User" Customized identification string. Enter the customized instrument
identification string under Custom IDN String.

Remote command:
SYSTem: IDN:MODE
SYSTem:IDN:AUTO

Customization of *OPT? «— Emulations tab
Sets which option string is used.

"Off" Default option string

"User" Customized option string. Enter the customized option string under
Custom OPT String.
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9.1.3

Connections

Remote command:
SYSTem:OPT : MODE
SYSTem:O0PT:AUTO

Custom IDN String — Emulations tab
Available if Customization of *IDN? is set to "User".

Sets the customized instrument identification string so that you can identify each R&S
NRT2 individually.

Remote command:
SYSTem: IDN:ANSWer

Custom OPT String <— Emulations tab
Available if Customization of *OPT? is set to "User".

Sets the customized option identification string.

Remote command:
SYSTem:0OPT : ANSWer

Input/Output Settings (1/0)

Access: [System] > "Connections" > "I/O"

The "I/O" dialog is divided into the following tabs:

1O 1, 1O 2 88D .ottt ettt en e eeenas 68
Y 1o L= 69
L (VA =L TU V=1 = 1 AR 69
L 2.5 V EQUIVAIENL. ...t 70
L TN o1 =T T= YOO 70

/10 1, 1/0 2 tabs

Configures the two multifunctional BNC connectors at the rear of the R&S NRT2, see
Chapter 3.2.2.1, "Trig In / Out 2 and Out 1/ Trig Out Connectors", on page 25.

® Use the "I/O 1" tab for Out 1 / Trig Out connector.

® Use the "I/O 2" tab for Trig In / Out 2 connector.
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.

/O 2

Forward Analog Out
0V Equivalent
-30.000 dBm

2.5V Equivalent

30.000 dBm

-30.00 dBm 30.00 dBm

Figure 9-2: Example

Mode < 1/O 1, 1/O 2 tabs
Sets the functionality of the Out 1 / Trig Out and Trig In / Out 2 connectors.

"Off" Disables the connector.

"Forw Analog Out", "Refl Analog Out"
Provides an analog voltage that is proportional to the displayed value.

"Forw Limit Violation"
Available for:
® Qut 1/ Trig Out BNC connector ("I/0O 1" tab)
Sets the fail voltage that is output if a value of the forward measure-
ment causes a limit violation.

"Refl Limit Violation"
Available for the Out 1/ Trig Out BNC connector ("I/O 1" tab).
Sets the fail voltage that is output if a value of the reflection measure-
ment causes a limit violation.

Remote command:
[SENSe<Sensor>: ] POWer:REFLection:RANGe:LIMit[:STATe]
[SENSe<Sensor>:]POWer [ :POWer] :RANGe:LIMit [:STATe]
OUTPut :MODE<output>

0 V Equivalent — 1/0 1, 1/0O 2 tabs
Available if Mode is set to:

® "Forw Analog Out"

e "Refl Analog Out"

Enter the measurement value that corresponds to 0 V output voltage.
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Remote command:

OUTPut :RECorder<output>:LIMit:LOWer:CCDF
OUTPut:RECorder<output>:LIMit:LOWer [:POWer]
OUTPut:RECorder<output>:LIMit:LOWer:RATio:RCOefficient
OUTPut :RECorder<output>:LIMit:LOWer:RATio:RFRatio
OUTPut:RECorder<output>:LIMit:LOWer:RATio:RLOSs
OUTPut:RECorder<output>:LIMit:LOWer:RATio:SWR
OUTPut:RECorder<output>:LIMit:LOWer:RATio[:VALue]

2.5V Equivalent < 1/0 1, 1/0 2 tabs
Available if Mode is set to:

® "Forw Analog Out"

e "Refl Analog Out"

Enter the measurement value that corresponds to 2.5 V output voltage.

Remote command:
OUTPut:RECorder<output>:LIMit:UPPer:CCDF
OUTPut:RECorder<output>:LIMit:UPPer|[:POWer]
OUTPut:RECorder<output>:LIMit:UPPer:RATio:RCOefficient
OUTPut:RECorder<output>:LIMit:UPPer:RATio:RFRatio
OUTPut:RECorder<output>:LIMit:UPPer:RATi0o:RLOSs
OUTPut:RECorder<output>:LIMit:UPPer:RATio:SWR
OUTPut:RECorder<output>:LIMit:UPPer:RATio[:VALue]

Fail Voltage < 1/0 1, 1/0 2 tabs
Available if Mode is set to:

® "Forw Limit Violation"

e "Refl Limit Violation"

Sets the fail voltage that is output if a measured value causes a limit violation.
"Low" ov
"High" 3.3V

Remote command:
[SENSe<Sensor>:]POWer:REFLection:RANGe:AUTO
[SENSe<Sensor>:]POWer:REFLection:RANGe:LIMit:DETect
OUTPut:LIMit:FAIL

9.1.4 Sensor Manager

Access: [System] > "Connections" > "Sensor Manager"
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Available Sensors i D

Type ) E

NRT-Z44  NRT-Z44-107050 @

The R&S NRT2 displays the recognized power sensors.

Symbol Description

Info icon

Tap to open the "Sensor Info" dialog, see "Sensor Info" on page 71.

The sensor manager gives access to:
S T=T o ETo ] g [ 01 J U PUUTRTR 71
L SNSOT TESt....uuvvceeeteeeieeee ettt ee e s nasa sttt et enenenen s arananaees 72

Sensor Info
Access: [System] > "Connections" > "Sensor Manager" > @

Displays information about the selected power sensor, including calibration data.
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Connector

NRT Port

Type

NRT-Z44

Firmware Version

107050 V2.02

Sensor Name

NRT-Z44-107050

Sensor Test

Remote command:
[SENSe<Sensor>:]INFormation?

Sensor Test < Sensor Info

Calibration
Impedance
Manufacturer
MaxFreq
MaxPower
MinFreq
MinPower

SW Build
Serial

Stock Number

Type

R&S®NRT2 System Settings

Connections

i

2017-02-16
50

Rohde & Schwarz

4E9

300

25E6

0.03

V2.02
107050
1081.1309.02
NRT-Z44

Tap "Start Test" to start a selftest of the connected power sensor. The selftest provides
detailed information that you can use for troubleshooting.

Sensor Test

Type
NRT-Z44

Firmware Version

107050 V2.02

Sensor Name

NRT-Z44-107050

P Start Test

Test Verdict
PASS

"Test Verdict"

Remote command:
TEST:SENSor<Sensor>?
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HW PARAMETERS:

SUPPLY VOLTAGE +
SUPPLY VOLTAGE -

MH SUPPLY

FORW. CONTROL VOLTAGE
REFL. CONTROL VOLTAGE
CCDF OUTPUT LOW

CCDF OUTPUT HIGH

CCDF MEDIUM THRESHOLD
TEMPERATURE

PERMANENT ERRORS:
COMMUNICATION ADC 1
COMMUNICATION ADC 2
PEP CIRCUIT OPERATION
FRAM READ

FRAM WRITE

Shows the status of the selftest.

-
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Instrument Info

9.2 Instrument Info

Access: [System] > "Instrument Info"

For displaying information on a connected power sensor, see "Sensor Info"

=

Instrument Hardware Global
Info Config Settings

on page 71.

Connections

Dev Id: 1430.0509K02-100961-NE
Fw Ver:01.10.17092001
*IDN?:

Security > Options >

LAN Services: On B8
USB Storage: On
User Interface: Enabled open Source Licenses
Volatile Mode: Off

On this tab, you display and configure the following settings:

L S} V£1 (=1 0 1) (o PR 73
L IS T= Yot U1 VAT 1] o P 76
®  OplioN SEHINGS..uuuuiuciiiii e ————— 79
@ OPEN SOUICE LICENSES.....coeeeeeeeeeeee et e et e et e e e e e e e e e e e e e e e e e e e as 81

9.2.1 System Info

Access: [System] > "Instrument Info" > "System"

Displays a list of instrument-specific parameters.
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Instrument Info

System Info

Manufacturer Rohde&Schwarz
Type NRT2
Stock Number 1430.0509K02
HW Version 01.00
CPLD Version 2
Serial 100961
Device ID 1430.0509K02-100961-NE
SW Build 01.10.17092001
Options NRT2-B8
Date and Time Settings >

2021-08-02 / 17:27:22 / Paris

L TIME ZONE REGION........ ettt ee et ee e eeeeen e e s 75
L TIMIE ZONE ettt 75

System Info
Displays the information on the R&S NRT2:
® "Manufacturer"
* "Type"
® "Stock Number"
See Chapter 3.2.2.7, "Name Plate", on page 27.
"HW Version"
"CPLD Version"
Complex programmable logic device (CPLD) version
"Serial"
"Device ID"
See Chapter 3.2.2.7, "Name Plate", on page 27.
e "SW Build"
Version of software build
® "Options"
Short names of the installed options
e "MAC Address"
Ethernet hardware address
® "Hostname"
See "Host Name" on page 63.

® "[P Address"
See "IP Address" on page 63.
. II*IDN?II
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Instrument Info

Instrument identification string: <manufacturer>,NRT2,<serial number>,<firmware

version>
. II*OPT?II

Option identification string; lists the installed options: <option 1>, <option 2>, ....
e "Uptime"

Operating time of the R&S NRT2

Remote command:
SYSTem:INFO[ :INFO]?
SYSTem:DID?
SYSTem:DEVice:ID?

Date and Time Settings
Opens the "Date and Time" dialog.

Date and Time i |:|

Date

2021-08-02

17:27:56

Time Zone Region

Europe

Time Zone

Paris

Date < Date and Time Settings
Sets the date in the format YYYY-MM-DD.

Remote command:
SYSTem:DATE

Time — Date and Time Settings
Sets the time in the format HH:MM:SS.

Time Zone Region — Date and Time Settings
Sets the time zone region.

Remote command:
SYSTem:TIME:DSTime:RULE
SYSTem:TIME:DSTime:RULE:CATalog?

Time Zone — Date and Time Settings
Sets the time zone.
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Instrument Info

Remote command:
SYSTem:TIME:DSTime:RULE
SYSTem:TIME:DSTime:RULE:CATalog?

Security Settings

Access: [System] > "Instrument Info" > "Security"
Contains the settings for access rights, LAN security and passwords.

The "Security" dialog is divided into the following tabs:

(Y aT=T = I =1 o T 76
L Security Password to Unlock SENGS..........cucveeeeeeerereeeeeeeeeeeeeeeeeseseeeeeeneans 77
L USB STOrAQE. ... ettt ettt ettt n s et e e eenens 77
L VOIGLHIE MOGE.......eveeeeeeeeecececte ettt ee e ettt en s s s asaeae st senenans 77
L USEI INEEITACE ..ttt ettt ettt e ettt e et e e eaeeeeaeeee 77
I A ST 11T 1S 7= o J S 77
L AN SOIVICES. ettt ettt ettt et eee e et e e e e e eeeee et eeeeeeeeeeeeeeeeeenaen 78
L SCPIOVEI LAN ..ottt s sttt ss s s s s nananentesesanneas 78
L VD SOIVET ...ttt ettt et e e e et et e e rae et eeeee et ereeae e eeeeeeenneeans 78
L VNG ettt 78
L AVANT (ZEFOCONT). ...ttt ee e e e e 78
1] = TSSOSO 78
L SOMtWAre UPAte......c...oeeeeeeceeeceeeceee ettt 78
Security Password tab.........ouuioiiii e 78
@16 [ =22 TXo1 o) o ISR 79
L NEW PASSWOIT. ...ttt et et eee et ere et eeeee et eneseetereeneeeeeseeeeenneneeeereenens 79
L CONTINM PASSWOIG. ..cveveeeeeeeeee ettt ee et e et et et e e er et eeeee et eneeeeneereeeeeenee 79
L Change PasSWOI..........coucueeeiuieeeeeeeeeeeeeeeee st et ee e s e s enen s e nee e 79

General tab
Configures the access rights for storage devices and restrictions for the user interface.
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Instrument Info

Security i D

General LAN Settings Security Password

Security Password to unlock Settings

USB Storage

Volatile Mode

User Interface

Security Password to Unlock Settings <— General tab
Enter the password that is required to enable the settings protected by a security pass-
word. When you leave the "Security" dialog, the settings are disabled automatically.

For preconfigured value and further information, see "Security Password tab"
on page 78.

USB Storage < General tab
Enables or disables the file transfer via USB storage.

Volatile Mode — General tab

If enabled, the R&S NRT2 does not save changed settings in the non-volatile memory.
After a reboot, the R&S NRT2 has the same configuration as at the time when you
enabled the volatile mode.

Use the volatile mode if you want to reboot with a defined configuration for a measure-
ment setup, regardless off any settings made manually or by remote control.

Enabling the volatile mode requires the security password. If you change into the vola-
tile mode or back, a reboot is required.

User Interface < General tab
Fixed value.

"Enabled" Enables manual operation. The screen and all manual controls are
working. Remote operation is also enabled.

LAN Settings tab
Configures the LAN interface in general or all LAN services individually.
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Instrument Info

Security i D

General LAN Settings Security Password

LAN Services

Disabled Enabled

Off On

Avahi (Zeroconf)

Software Update

Off On

LAN Services < LAN Settings tab
Enables or disables the LAN services in general. If enabled, it provides remote access
via all unlocked services.

SCPI over LAN — LAN Settings tab
Enables or disables the access over LAN to control the R&S NRT2 remotely by using
SCPI (standard commands for programmable instruments) commands.

Web Server — LAN Settings tab
Not implemented.

VNC < LAN Settings tab
Not implemented.

Avahi (Zeroconf) < LAN Settings tab
Enables or disables Avahi, a service for automatic configuration of the R&S NRT2 in a
network environment.

SSH «— LAN Settings tab
Enables or disables access using a secure shell (SSH), a network protocol for secure
data communication.

Software Update < LAN Settings tab
Enables or disables the software update over LAN.

Security Password tab
Used to change the security password.
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9.2.3

Instrument Info

Security i L:|

General LAN Settings Security Password

Old Password
New Password

Confirm Password

Change Password

Old Password < Security Password tab
Currently used security password. The preconfigured password is 123456.

Note: We recommend that you change the preconfigured password before connecting
the R&S NRT2 to a network.

The security password is required for changing security settings in the "Security" dia-
log.

New Password < Security Password tab
New security password.

Confirm Password < Security Password tab
New security password for confirmation.

Note: The new password is not assigned until you tap "Change Password".

Change Password — Security Password tab
Sets the new password as security password.

Option Settings

Access: [System] > "Instrument Info" > "Options"
Displays installed options and offers an interface to install new options.

The "Options" dialog contains the following parameters:

[ LAV o] T 10 7= oS 79
7= 2= 1130 =1 o R 80
HW Options tab

Displays the installed hardware options.
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Instrument Info

Options i B

HW Options Details

Remote command:
*OPT? on page 105

Details tab
Displays the installed hardware options.

Options
HW Options

Description

Option
@ NRT2-B8  GPIB Remote Control

If you want to see more information on a specific option, tap @.
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Hardware Configuration

Option Detailed Info

1
P

ermanent

9.2.4 Open Source Licenses

Access: [System] > "Instrument Info" > "Open Source Licenses"

Displays the license texts of open source software packages used in the R&S NRT2
software. Under "Component", select the open source software package you want to
display the license text of.

9.3 Hardware Configuration

Access: [System] > "Hardware Config"

User Manual 1178.5550.02 — 06 81



R&S®NRT2 System Settings

Test

System Overview i B

Instrument Hardware Global
Info Config Settings

Connections

Lists the hardware details of the R&S NRT2 assemblies. This tab can be useful for
looking up the revision of hardware, for example when troubleshooting.

9.4 Test

Access: [System] > "Test"

System Overview i A

Instrument Hardware Global

Connections Info Config Settings

L1 Test Display Passed 2018 -06-12 08:55
Q@ Test Touch Panel

=st Verdict

Passed 2018-06-12 08:58
[:r] Create R&S Support Information

On this tab, you can test whether the user interfaces are in working order and create
information useful for troubleshooting.

For testing a connected power sensor, see "Sensor Test" on page 72.
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Global Settings

Testing the user interfaces
1. Tap the test you want to perform.

A dialog with detailed test instructions is displayed.
2. Read and follow the instructions.

3. Exit the test.

Note: "Exit with PASS" only becomes available when the test is finished success-
fully.

The results, passed or failed, are displayed for each test.
Remote command:

Creating information for troubleshooting
You can save information for troubleshooting on a memory stick.
1. Connect a memory stick to one of the USB interfaces.

2. Tap "Create R&S Support Information".

The created archive file (* . tar.gz) contains the following information:
e Software errors

e Hardware status

e Current device footprint

e Current device settings

If a memory stick is connected, the archive file is saved there.
Alternatively, you can transfer the information using secure shell (SSH). See "SSH"
on page 78.

9.5 Global Settings

Access: [System] > "Global Settings"

User Manual 1178.5550.02 — 06 83



R&S®PNRT2 System Settings

Global Settings

System Overview i J

Instrument Hardware Global

Connections Fo Config Settings

Visualize Non-Preset State
Off On

Tabs Position

Top Bottom

On this tab, you configure the following settings:

VisUalize NON-Preset State.......coeu it e e e r s 84
BLIEZ 23 o 1T 1[0 1 84

Visualize Non-Preset State
If enabled, a setting that differs from the preset value is indicated by a pencil symbol.

4

The control elements in the hierarchies above that are leading to this setting are
marked, too. Thus, you can find the setting easily if you want to use a preset value.

Tabs Position
Specifies the position of the tabs in dialogs, top or bottom.
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Firmware Update via PC and USB or Ethernet Connection

10 Firmware Update

This chapter contains information on installing/updating the firmware on the R&S
NRT2.

The latest firmware update files are available on our Internet site at www.rohde-
schwarz.com.

Potential damage to the firmware of the device

Disconnecting the power supply while an update is in progress can lead to missing or
faulty firmware.

Special care must be taken on not disconnecting the power supply while the update is
in progress. Interrupting the power supply during the firmware update will most likely
lead to an unusable device which needs to be sent in for maintenance.

10.1 Firmware Update via PC and USB or Ethernet Con-
nection

This chapter contains information on installing/updating the firmware on the R&S NRT2
via PC and USB or Ethernet connection.

Use the Firmware Update program (PureFW) to load new firmware for the R&S NRT2.
Itis part of the R&S NRP Toolkit.

10.1.1 Hardware and Software Requirements

The system requirements to perform a firmware update via PC are as follows:

® PC with free USB port (alternatively: PC and instrument are connected to an Ether-
net network)

® USB cable (USB-A plug to USB-B plug) (alternatively: Ethernet cable)

® QOperating system Microsoft Windows 7, Microsoft Windows 8 or Microsoft Win-
dows 10

® VISA software must be installed on your PC.

® The R&S NRP Toolkit software must be installed on your PC (includes Firmware
Update program).

® A Rohde & Schwarz update file (*.rsu) for the sensor must be available.
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10.1.2 Preparing an Update

To prepare an update via USB connection:

1. Make sure a recent VISA software is installed. Firmware update with PureFW can
only be performed with the device recognized as a VISA device.

2. Connect the R&S NRT2 to the PC using a USB cable. If the instrument is off,
switch it on.
Shortly afterwards, the PC should have identified the new USB hardware in case
the instrument is connected via USB.
If no recent VISA software is installed, Windows will try in vain to find a USB driver
for the instrument. If this happens, the instrument is highlighted by a yellow excla-
mation mark in the Windows device manager.
= Abort the installation process and install a recent VISA software.

To prepare an update via network connection:

1. Make sure a recent VISA software is installed. Firmware update with PureFW can
only be performed with the device recognized as a VISA device.

2. Connect the R&S NRT2 to the network. If the instrument is off, switch it on.
To check that the instrument is assigned an IP address, press the hardkey
[System] on the front of the R&S NRT2, choose the "Connections" tab, and check
the IPv4 status under "Network":

System Overview i D

Instrument Hardware Global

Connections into config Settings

Network > Remote

Language: SCPI
Host Name: NRT2-100962 GPIB::20
IPV4: Dynamic.10.214.0.98 USB::0xaad::0x01dc::100962

> Sensor Manager >

1/O 1: Off
/O 2: Off NRT-Z14-102285

If the instrument is not assigned an IP address, perform the following:

a) Open the dialog "Network" and check whether the network settings are correct.
b) Check the cable used to connect the instrument to the network.
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3. Register the instrument as a VISA device. Refer to documentation of your VISA
software for details.

10.1.3 Updating the Application Firmware

To perform a firmware update:

1. Start the Firmware Update program (PureFW) via "Start menu > NRP-Toolkit >
Firmware Update". The following window should appear:

Davice

Identification
Manually add a Network/LAN Device

ostname ore ocress | Check and Add

W Including VI5A Network Devices e

Hint: Scanming the Network may take 2 long time

The program automatically starts scanning for R&S power sensors and meters
attached via USB. When the scan is completed, all recognized power sensors and
meters are listed in the "Device" dropdown control.

2. If the instrument you want to update is not listed in the "Device" dropdown control,
perform one of the following:

a) If the instrument is connected to the PC via USB, press "Rescan" to search for
R&S power sensors and meters attached via USB.

Device
Identification

Manually add a Netwark/1AN Device

vostname or 7 acares [

[ Inchuding VISA hetwork
Hint: Scanning the Network may take a long time

PureFW VILT 3T
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b) If the instrument is connected to the network, enter the hostname or the IP
address of the instrument in the field "Manually add a Raw SCPI Device" and
then press "Check and Add" or Enter.

DT Netwark/LAN (nit2-100962)
B RokdleRiSchivarz NRT2,1430 0508K02/100962,01,10.17002001

Manually add a Netwark/1AN Device

Hostname or IP Address Rl Uli=er - Check and Add

[ Inchuding VISA hetwork
Hint: Scanning the Nebwork may take a long time

PureFW VILT 3T

The program searches for the specified instrument on the network and adds it
to the "Device" list.

c) ltis also possible to scan the local network for VISA network devices automati-
cally. This can be more time-consuming than adding the device manually as
described above. To do this, check the setting "Including VISA Network Devi-
ces" before you press "Rescan”.

Device
Identification

Manually add a Netwark/1AN Device

ading VISA hetwork
Hint: Scanning the Nebwork may take a long time

PureFW VILT 3T

d) Check whether a VISA library is installed on the computer.
If no VISA library is installed on the computer, no VISA instrument will be
accessible.
If a network connection is used: Check whether the instrument is registered as
a VISA device.

3. Inthe "Device" line select the instrument you want to update.
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Davice

GENIiTe o Sl Rohde8Schwarz NRT2,1430.0509K02,/100962,01.10.1 7092001
Manually add a Network/LAN Device

5 i e
W Including VISA Network Devices PureFW VL1770
Hint: Scanming the Network may take 2 long time

The "Hostname or IP Address" field is not used during this procedure and should
therefore be left empty.

4. In the "Firmware" field enter the full path and file name of the update file or press
the ellipsis button to browse the file system for it. New firmware for the R&S NRT2
generally has an * . rsu (Rohde & Schwarz Update) extension.

Davice

GENTTw T B Rohde&Schwarz NRT2,1430.0503K02,/100962,01.10.1 7092001

Manually add a Network/LAN Device
ostrame orieaccress. [ Chneck nd Ad \

vprme |

W Including VISA Network Devices PUteRW V117370
Hint: Scanming the Network may take 2 long time

5. Select "Update" to download the new firmware and program it into the flash mem-
ory of the instrument.

-
& Firmware Update far NRE

[0 LSED:: 0 AAD::Dx01D T 009621 IMNETR

GENTTw T B Rohde&Schwarz NRT2,1430.0503K02,/100962,01.10.1 7092001

Manually add a Network/LAN Device
Kusmﬂme orte nacress | \

ST T el DA NRTZ 0L 1017002001 e

Hint: Scanming the Network may take 2 long time

PureFW YL17.37.0

| ‘Waiting for Flash Programming finished and Reboot.., [can take up to 2 min)

During the update process the progress is shown through a progress bar. The
update sequence may take a couple of minutes.

User Manual 1178.5550.02 — 06 89



R&S®NRT2 Firmware Update

Firmware Update via a USB Flash Memory Stick

6. Check if the update was successful. This is the case if the firmware version in the
"ldentification" field is the same as the one you loaded in the "Firmware" field.

& Firmware Update far MRS

(VT S0 AAD: 301D C 10096 2:INSTR,
CRTLEE Robeasschurz NRT2 14300503102/10095{01.10 47092001 .

Manually add a Network/LAN Device —m8 8 ™
mk.m....,. — __ Chneck nd A \

Gl o e oo}

W Including VISA Network Devices PuteRW V117370
Hint: Scanming the Network may take 2 long time

10.2 Firmware Update via a USB Flash Memory Stick

This chapter contains information on installing/updating the firmware on the R&S NRT2
via a USB flash memory stick.

The R&S NRT2 supports this update method from version 02.xx of the installed firm-

@ ware. With version 01.xx installed, perform an update to version 02.xx or later with the
method described in section Chapter 10.1, "Firmware Update via PC and USB or
Ethernet Connection”, on page 85 first.

10.2.1 Hardware and Software Requirements
The system requirements to perform a firmware update via a USB flash memory stick
are as follows:

® PC or mobile device with free USB port running any operating system and software
that supports copying files to the USB flash memory stick

® USB flash memory stick (USB 2.0 or 3.0, with USB-A plug, FAT32 file system, and
sufficient space for the firmware file)

® A Rohde & Schwarz update file (*.rsu) for the sensor must be available.
10.2.2 Preparing an Update

To prepare an update via USB flash memory stick:

1. Copy the Rohde & Schwarz update file to the root directory of the USB flash mem-
ory stick.
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2. Disconnect the USB flash memory stick from the PC or mobile device. If the instru-
ment is off, switch it on.

10.2.3 Updating the Application Firmware

To perform a firmware update:

1. Connect the USB flash memory stick to the front or rear USB host port of the R&S
NRT2.
Shortly afterwards, the instrument should have identified the USB flash memory
stick. A dialog will appear that allows selection of the Rohde & Schwarz update file
(if there is more than one that matches the instrument) and asks for confirmation to
start the update.

2. If there are more than one matching Rohde & Schwarz update files, select the file
you want to use for the update. The latest version is on top. Then, press "Update"
to start the update process.

3. After copying the Rohde & Schwarz update file to internal memory, a dialog will
appear that asks you to remove the installation medium (USB flash memory stick)
and press "OK" to reboot the instrument. Remove the stick and confirm with "OK".
(If the stick is not removed at this point of the update process, the firmware update
process will start another time after the reboot. In this case, interrupt it by pressing
"Cancel" when the selection dialog appears.)
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11

1.1

Notation for SCPI Commands

Remote Control

For information on remote basics, see the Rohde & Schwarz website at www.rohde-
schwarz.com/rc-via-scpi

Notation for SCPI Commands

In the following sections, all commands implemented in the device are listed according
to the command system and then described in detail. For the most part, the notation
used complies with SCPI specifications. The commands are separated in high-level
and low-level commands, where the high-level commands combine several low-level
commands in one command.

Numeric suffixes <n>

If a command can be applied to multiple instances of an object, e.g. specific sensors,
the required instances can be specified by a suffix added to the command. Numeric
suffixes are indicated by angular brackets (<1...4>, <n>, <i>) and are replaced by a sin-
gle value in the command. Entries without a suffix are interpreted as having the suffix
1.

Optional keywords [ ]

Some command systems permit certain keywords to be inserted into the header or
omitted. These keywords are marked by square brackets in the description. The instru-
ment must recognize the long command to comply with the SCPI standard. Some com-
mands are considerably shortened by these optional mnemonics.

Therefore, not only is there a short and a long form for the commands (distinguished
here by lowercase and uppercase letters) but also a short form which is created by
omitting optional keywords.

Example:

Command [SENSe<[1]..4>] :CORRection:GAIN2[:INPut] [:MAGNitude] 1
can be written as:

SENSel:CORRection:GAINZ:INPut:MAGNitude 1
SENSel:CORRection:GAINZ2:INPut 1

SENSel:CORRection:GAINZ 1

SENSe:CORRection:GAINZ2 1

CORRection:GAIN2 1

Parameters

Parameters must be separated from the header by a "white space". If several parame-
ters are specified in a command, they are separated by a comma (,).
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Example:
Definition: OUTPut : AUDiobits <audiobits>
Command: OUTP:AUD 24

Special characters | and {}

| A vertical bar in parameter definitions indicates alternative possibilities in the sense of
"or". The effect of the command differs, depending on which parameter is used.

Example:
Definition: INITiate:CONTinuous ON | OFF
Command INITiate:CONTinuous ON starts the measurements

Command INITiate:CONTinuous OFF stops the measurements

{} Parameters in braces may be included in the command once, several times or not at all.

11.2 Status Reporting System

The status reporting system stores all information on the current operating state of the
instrument, and on errors which have occurred. This information is stored in the status
registers and in the error queue. You can query both with the commands of the
STATus subsystem.

11.2.1 Hierarchy of the Status Registers

Figure 11-1 shows the hierarchical structure of information in the status registers.
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Output queue Error/event queue

Service request enable

Status byte

0

1

2

3
MAV
ESB

RQS/MSS
7

Questionable status 9

Standard event status 9

Operation status e

N[ X | O B[(WIN| =[O

CmOCOC

VVYVVYYVYYVYY

+

Service request
to controller at
transition from O to 1

Figure 11-1: Status registers overview

1 = Chapter 11.2.3, "Status Byte (STB) and Service Request Enable Register (SRE)", on page 96
2 = Chapter 11.2.5, "Questionable Status Register", on page 97

3 = Chapter 11.2.6, "Standard Event Status and Enable Register (ESR, ESE)", on page 98

4 = Chapter 11.2.7, "Operation Status Register", on page 99

The highest level is formed by the status byte register (STB) and the associated ser-
vice request enable (SRE) register.

The status byte register (STB) receives its information from:

® Standard event status register (ESR)

® Associated standard event status enable register (ESE)

® SCPI-defined operation status register

® (Questionable status register, which contains detailed information on the device.
® Device status register

11.2.2 Structure of a SCPI Status Register

Each SCPI register consists of five 16-bit registers that have different functions, see
Figure 11-2. The individual bits are independent of each other, i.e. each hardware sta-
tus is assigned a bit number which is the same for all five registers. Bit 15, the most-
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significant bit, is set to 0 in all registers, thus preventing problems some controllers
have with the processing of unsigned integers.

States, events or summary bits of other registers Simplified diagram
l >
'_
-
15 | 14 | 13 COMDition register 3|z |1 0 —-
—»
'_
i L
g S [
15 0 14 | 13 [ 12 PTRansition register 3|2 |1 0 —
-
| »-
15 0 14 | 13 [ 12 NTRansition register 3|2 |1 0 —
| —
-
—
. —
. Logic OR of
15 | 14 | 13 | 12 EVENt register 3 2 1 o all bits
. Summary bit of SCPI register,
B
Ny . , T written into a bit of the STB or
EE:JEQ:LSDTS .\__&/J.\_&___I\_} P '-\_&_.'( &,' & ’.._& ,'\_‘E) &) \&_) & [\&_ A ._&_,K&,.f_&_,z[« &~ into the CONDitian bit of a
i T i T 'Y 1 i T i T i T [ T [ superordinate register
15 0 14 | 13 [ 12 ENABIle register 3|2 |1 0

Figure 11-2: Standard SCPI status register

CONDition status register part
The five parts of a SCPI register have different properties and functions:

The CONDition part is written into directly by the hardware or the sum bit of the next
lower register. Its contents reflect the current instrument status. This register part can
only be read, but not written into or cleared. Its contents are not affected by reading.

PTRansition / NTRansition status register part

The two transition register parts define which state transition of the CONDition part
(none, 0 to 1, 1 to 0 or both) is stored in the EVENt part.

The Positive TRansition part acts as a transition filter. When a bit of the CONDition
part is changed from 0 to 1, the associated PTR bit decides whether the EVENt bit is
setto 1.

® PTR bit = 1: The EVENt bit is set.
e pPTR bit = 0: The EVENt bit is not set.

This part can be written into and read as required. Its contents are not affected by
reading.

The Negative TRansition part also acts as a transition filter. When a bit of the
CONDition partis changed from 1 to 0, the associated NTR bit decides whether the
EVENt bit is set to 1.

® NTR bit = 1: The EVENt bit is set.
® NTR bit = 0: The EVENt bit is not set.

This part can be written into and read as required. Its contents are not affected by
reading.
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EVENT status register part

The EVENt part indicates whether an event has occurred since the last reading, it is
the "memory" of the condition part. It only indicates events passed on by the transition
filters. It is permanently updated by the instrument.

You can only read this part. Reading the register clears it. This part is often equated
with the entire register.

ENABIe status register part

The ENABle part determines whether the associated EVENt bit contributes to the sum
bit (see below). Each bit of the EVENt part is "ANDed" with the associated ENAB1e bit
(symbol '&"). The results of all logical operations of this part are passed on to the sum
bit via an "OR" function (symbol '+").

ENABle bit = 0: The associated EVENt bit does not contribute to the sum bit.
ENABle bit = 1: If the associated EVENt bit is 1, the sum bit is set to 1 as well.

You can read and write as required. Its contents are not affected by reading.

Sum bit

The sum bit is obtained from the EVENt and ENABle part for each register. The result
is then entered into a bit of the CONDi tion part of the higher-order register.

The instrument automatically generates the sum bit for each register. Thus an event
can lead to a service request throughout all levels of the hierarchy.

11.2.3 Status Byte (STB) and Service Request Enable Register (SRE)

The status byte register is already defined in IEEE 488.2. It gives a rough overview of
the instrument status, collecting information from the lower-level registers. It is compa-
rable with the COND1i tion register of a SCPI defined register and is at the highest level
of the SCPI hierarchy. Its special feature is that bit 6 acts as the summary bit of all
other bits of the status byte register.

The status byte register is read by *STB? or a serial poll. The service request enable
register is associated with the status byte register. The function of the service request
enable register corresponds to that of the ENAB1e register of the SCPI registers. Each
bit of the status byte register is assigned a bit in the service request enable register.

Bit 6 of the service request enable register is ignored. If a bit is set in the service
request enable register and the associated bit in the status byte register changes from
0 to 1, a service request (SRQ) is generated on the IEC/IEEE bus. This service request
triggers an interrupt in the controller configured for this purpose, and can be further
processed by the controller.

Set and read the service request enable register using * SRE.

See Figure 11-1.
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Table 11-1: Used status byte bits and their meaning

Bit

no.

Short description

Bit is set if

2

Error queue not empty

The error queue has an entry. If this bit is enabled by the ser-
vice request enable register, each entry of the error queue
generates a service request. An error can thus be recognized
and specified in detail by querying the error queue. The query
yields a conclusive error message. This procedure is recom-
mended since it considerably reduces the problems of IEC/
IEEE-bus control.

Questionable status register
summary

An EVENt bit is set in the QUEStionable status register and
the associated ENABLe bit is set to 1. A set bit denotes a ques-
tionable device status which can be specified in greater detail
by querying the questionable status register.

Chapter 11.2.5, "Questionable Status Register", on page 97

MAV

Message available

A readable message is in the output queue. This bit can be
used to automate reading of data from the instrument into the
controller.

ESB

Standard event status register
summary

One of the bits in the standard event status register is set and
enabled in the event status enable register. Setting this bit
denotes a serious error which can be specified in greater detail
by querying the standard event status register.

Chapter 11.2.6, "Standard Event Status and Enable Register
(ESR, ESE)", on page 98.

MSS

Master status summary

The instrument triggers a service request, which happens if
one of the other bits of this register is set together with its
enable bit in the service request enable register (SRE).

Operation status register sum-
mary

An EVENt bit is set in the operation status register and the
associated ENABLe bit is set to 1. A set bit denotes that an
action is being performed by the instrument. Information on the
type of action can be obtained by querying the operation sta-
tus register.

Chapter 11.2.7, "Operation Status Register", on page 99

11.2.4

IST Flag and Parallel Poll Enable Register (PPE)

Similar to the service request (SRQ), the IST flag combines the complete status infor-
mation in a single bit. It can be queried by a parallel poll or by *TsT?>.

The parallel poll enable register (PPE) determines which bits of the STB affect the IST
flag. The bits of the STB are ANDed with the corresponding bits of the PPE; bit 6 is
also used, in contrast to the service request enable register. The IST flag is obtained
by ORing all results together.

Set and read the parallel poll enable register using * PRE.

11.2.5

Questionable Status Register

Contains information on questionable instrument states that occur if the instrument is
not operated in compliance with its specifications.
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Figure 11-3: Questionable status register

Querying the register:
® STATus:QUEStionable:CONDition?
® STATus:QUEStionable[:EVENt]?

Table 11-2: Used questionable status bits and their meaning

Bit no. | Short description Bit is set if

3 NRT POWer ®  Sensor is overloaded; the forward or reverse power
exceeds the maximum values specified for the sensor.

® The measured values for power or matching exceed the
limit values.

® The central supply voltage for power sensor and R&S
NRT2 exceeds or falls below the allowed limits.

10 NRT SERRRor Static error of the R&S NRT-Zxx power sensor occurred.

14 Warning

11.2.6 Standard Event Status and Enable Register (ESR, ESE)

The ESR is already defined in the IEEE 488.2 standard. It is comparable to the EVENt
register of a SCPI register. The standard event status register can be read out by
*ESR?.

The ESE forms the associated ENAB1e register. It can be set and read by *ESE.
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Figure 11-4: Standard event status register (ESR)

Table 11-3: Used standard event status bits and their meaning

Bit no. | Short description Bit is set if
0 Operation complete All previous commands have been executed and *0PC is received.
2 Query error The controller wants to read data from the instrument but has not

sent a query, or it sends new commands to the instrument before it
retrieves existing requested data. A frequent cause is a faulty query
which cannot be executed.

3 Device-dependent error A instrument-dependent error occurs. An error message with a num-
ber between -300 and -399 or a positive error number denoting the
error in greater detail is entered in the error queue.

4 Execution error The syntax of a received command is correct but the command can-
not be executed due to various marginal conditions. An error mes-
sage with a number between -200 and -300 denoting the error in
greater detail is entered in the error queue.

5 Command error An undefined command or a command with incorrect syntax is
received. An error message with a number between -100 and -200
denoting the error in greater detail is entered in the error queue.

6 User request The instrument is switched over to manual control.

7 Power on The instrument is switched on.

11.2.7 Operation Status Register

Contains information on current operations, COND1i tion register, or operations per-
formed since the last query, EVENt register.
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Figure 11-5: Operation status register

Querying the register:
® STATus:0PERation:CONDition?
® STATus:0PERation[:EVENt]?

Table 11-4: Used operation status bits and their meaning

Bit no. | Short description Bit is set if

4 NRT MEASuring R&S NRT2 is measuring.

5 NRT TRIGger R&S NRT2 is waiting for trigger event.
9 NRT CALCulation R&S NRT2 performs a limit check.

11.3 Common Commands

BABO ...ttt 101
BDFC e 101
G ET e 101
ST I PPN 102
ST I PP 102
L I PP 102
GHFC ... nree 102
BLLO e e 102
BINREN. .. s 102
O TN 102
B0 TN 103
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FDIMC e 103
=1 PPN 103
] = PP 103
=T PP P 103
L 0 103
B N 104
BT O O 104
FGWALL e e e e e 104
13 PPN 104
5 I PP 104
FLIMC 2.t e e e 104
B PPN 105
L I 105
TN 105
P RE . e 105
2 PPN 106
PP 106
FRIMC e 106
5 106
25 72 106
O RE e e 107
FO R 2. 107
RS T I = PP 107
LN PP 107
LR T PPN 107
FWAL e e 108
KBS E e e 108
KB S R e e e 108
P R E e e e 108
B0 ST = PP 109
10 ST 1= OO PO OP PRSPPI 109
&ABO

Device clear

Usage: Event

&DFC
Disable flow control

Usage: Event

&GET
Group execute trigger

Usage: Event
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&GTL
Goto local

Usage: Event

&GTM
Goto local with remote state.

Usage: Event

&GTR
Goto remote

Usage: Event

&HFC
Hardware flow control

Usage: Event

&LLO
Local lockout

Usage: Event

&NREN
Not remote enabled (goto local)

Usage: Event

*CLS
Clear Status
Resets the:

® Status byte (STB)
® Standard event register (ESR)
® FEVENt part of the QUEStionable and the OPERation register

® Error/event queue
The command does not alter the ENABle and TRANsition parts of the registers.

Usage: Event
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*DEV [<instrument_no>]

This command returns the selected "instrument" of the device. The command can be
used to select between different "instruments” in a multichannel device.

Parameters:
<instrument_no> The assigned instrument.

*DMC <Label>, <Macro>
*DMC? <Label>

Defines a macro command.

Parameters:
<Macro>

Parameters for setting and query:
<Label>

*EMC <Enable>
Enables macro command.

Parameters:
<Enable>

*ESE <register>
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:

<register> Range: 0 to 255
*RST: 0

*ESR?

Event Status Read query

Returns the contents of the event status register in decimal form (0 to 255) and subse-
quently sets the register to zero.

Usage: Query only

*GCLS
Clears all status information in all internal "instruments".

Usage: Event
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*GMC? <Label>
Get macro content.

Query parameters:
<Label>

Return values:

<Macro> <dblock>
Usage: Query only
*GOPC?

Analogon of *0PC? for all instruments in multichannel device.

Return values:

<gopc> "1" is return if all pending operations in all internal "instruments"
are finished.

Usage: Query only

*GWAI

Waits for all pending operations in all internal "instruments".

Usage: Event

*IDN?
IDeNtification query

Returns a string with information on the sensor's identity (device identification code). In
addition, the version number of the installed firmware is indicated.

Usage: Query only

*IST?
Individual STatus query

Returns the current value of the IST flag in decimal form. The IST flag is the status bit
which is sent during a parallel poll.

Usage: Query only

*LMC?
List macro commands.

Return values:
<Label>
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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. *OPC must be sent at the end of
a program message.

The query form returns a "1" when all previous commands have been processed. It is
important that the read timeout is set sufficiently long.

Since *0oPC? waits until all previous commands are executed, "1" is returned in all
cases.

*OPC? basically functions like the *WAT command, but *WAT does not return a
response.

*QPC? is preferred to *WAT because with *OPC?, the execution of commands can be
queried from a controller program before new commands are sent. This prevents over-
flow of the input queue when too many commands are sent that cannot be executed.

Unlike *wWAT, *OPC? must be sent at the end of a program message.

*OPT?

OPTion identification query

Returns a comma-separated list of installed options.
Usage: Query only

Manual operation: See "HW Options tab" on page 79

*PMC
Purge macro command.

Usage: Event

*PRE <register>
Parallel poll Register Enable
Sets the parallel poll enable register to the specified value or queries the current value.

Parameters:
<register> Range: 0 to 255
*RST: 0
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*PSC <psc>
Writes/reads the power on status clear flag (PSC).

Parameters:
<psc> Power on status clear flag.

*RCL <number>
ReCall

Calls the device state which has been stored with the *sAv command under the speci-
fied number.

Setting parameters:

<number> Range: 0to9
*RST: 0
Usage: Setting only

Manual operation: See "Recall" on page 58

*RMC <Label>
Remove macro content.

Setting parameters:
<Label>

Usage: Setting only

*RST
ReSeT

Sets the sensor to the default state, i.e. the default settings for all parameters are loa-
ded. The command corresponds to the command SyYSTem: PRESet.

Usage: Event

Manual operation: See "Preset” on page 58

*SAV <number>
SAVe

Stores the current device state under the specified number. The storage numbers 0 to
9 are available.

Setting parameters:

<number> Range: 0to9
*RST: 0
Usage: Setting only
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Manual operation: See "Save" on page 58

*SRE <register>
Service Request Enable

Sets the service request enable register to the specified value. This command deter-
mines under which conditions a service request is triggered.

Parameters:
<register> Range: 0 to 255
*RST: 0

*SRQ? [<timeout>]

A generic srg wait command to be used without srg event transport. Itis sim-
ply read from the interface.

Query parameters:
<timeout>

Return values:
<srg>

Usage: Query only

*STB?
STatus Byte query
Returns the contents of the status byte in decimal form.

Usage: Query only

*TRG
TRiGger

Triggers a measurement. This command is only valid if the power sensor is in the
WAIT_FOR_TRIGGER state and the trigger source is set to BUS

Usage: Event

*TST?
Selftest query

Triggers a self test of the instrument and outputs an error code in decimal form. 0 indi-
cates that no errors have occurred.
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Example: *TST?

Query
0

Response: Passed

Example: *TST?

Query
1

Response: Failed

Usage: Query only

*WAI
WAt to continue

Prevents the execution of the subsequent commands until all preceding commands
have been executed and all signals have settled.

Usage: Event

*XESE <xese>

This command specifies the standard event status enable register (ESE). This register
determines which events from the standard event status register (ESR) are summar-
ized in bit 5 (the event summary bit ESB) of the status byte.

Parameters:
<xese> <expr>

*XESR?

This command reads the standard event status register (ESR). This command causes
the register to be cleared.

Return values:
<xesr> <expr>

Usage: Query only

*XPRE <xpre>
This command reads/writes the parallel pll enable register (PRE).

Parameters:
<xpre> <expr>

Parallel poll enable register.
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*XSRE <xsre>

The service request enable register. This command can be used to enable service

requests.
Parameters:
<xsre> <expr>
Service request enable register (SRE).
*XSTB?

Reads the status byte.

Return values:
<xstb> <expr>

Status byte (STB).
Usage: Query only

11.4 CALCulate

CALCulate<Measurement>:DIMODE.............ccceeeeieieieieieeeirieeinu s aeseeeeeeeaaaaaaseeeeeeeeeenenns 110
CALCulate<Measurement>:HOLD:FUNCHON.........uuuuuiieiiieieieieeeeeeeeeceeeeeeeeeeeeesennnnnn s 110
CALCulate<Measurement>HOLD[:STATE]......ceuuuieeeeeieerieeeeeeeenaaeeeeeeeraeeeeeeeesaaeseeeeeeannnnes 111
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer:STATE........ccccvuueererreerrninenans 111
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:CCDF..............cccceeeee 111
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATio:RCOefficient... 112
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATio:RFRatio.......... 12
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATio:RLOSs........... 112
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATio:SWR.............. 13
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATio[:VALue]........... 113
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA][:POWer].........ccccc..... 113
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer:STATE.........cccceeererrrrruiereernnns 113
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:CCDF.............ccceeee... 114
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio:RCOefficient.... 114
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio:RFRatio........... 114
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio:RLOSs............ 115
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio:SWR............... 115
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio[:VALue]........... 115
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA][:POWer]..........ccceee.... 116
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:CCDF........c........... 116

CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio:RCOefficient. 116
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio:RFRatio........ 17

CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio:RLOSs......... 17
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio:SWR............ 17
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio[:VALuel]........ 118
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA][:POWer]................. 118
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:CCDF........cc..ccc...... 118

CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio:RCOefficient.. 119
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CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio:RFRatio........ 119

CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio:RLOSs.......... 119
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio:SWR............ 120
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio[:VALuel......... 120
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA][:POWerl................. 120
CALCulate<Measurement>:RELative<DirectionalChannel>:CCDF............cccccevvvvvvvvnvnnnnnnnnn. 121
CALCulate<Measurement>:RELative<DirectionalChannel>:POWer..............ccccceeevrerreeennnnns 121
CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:RCOefficient................... 121
CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:RFRatio................ccce..... 122
CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:RLOSS..........ccccceeereeeenn. 122
CALCulate<Measurement>:RELative<DirectionalChannel>:RATIO:SWR......ccceeeieeieierereeennnn. 122
CALCulate<Measurement>:RELative<DirectionalChannel>:RATio[:VALUE].........ccceeerrrrrnnnn.. 123
CALCulate<Measurement>:RELative<DirectionalChannel>[:STATE].......c.ccceeeerrrrreieeeeerennnnn. 123
CALCulate<Measurement>:RESOIULION. .......uuuuuuuuuiiiiaieieeeieeeeeeeeeeeeeeeeeeeeeeeereraar s 123
CALCulate<Measurement>[:CHANnel<Channel>]:AVERage:COUNt:AUTO[:STATe]............. 124
CALCulate<Measurement>[:CHANnel<Channel>]:AVERage:COUNI[:VALUE]..........uuuuuuummnnn. 124
CALCulate<Measurement>[:CHANnel<Channel>]:CORRection:OFFSet:RPLane................. 124
CALCulate<Measurement>[:CHANnel<Channel>]:CORRection:OFFSet:STATe................... 125
CALCulate<Measurement>[:CHANnel<Channel>]:CORRection:OFFSet[:MAGNitude].......... 125
CALCulate<Measurement>[:CHANNeI<Channel>]:FEED........cccccceeeeruureeieeeieiiiieeeeeeeeernenn, 125
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:APERture:MODE...........c..ccceerrernnnn 126
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:APERture[:VALUE].......c.ceerrvrucirrerns 126
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:BURSt:MODE................ccceerrrrrrrene. 126
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:BURSt:PERIOd........c....ceeeeereeeeennn. 127
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:BURSt:WIDTh............ccevrrrrrrrerrnnnns 127
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:CCDF:THReshold.................ceruue.... 127
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:DIRECtON.........ccceeererrueereereerrnniennns 128
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:DMODulation:WCDMa:CRATe......... 128
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:DMODulation[:VALUE]........c.evrveu..... 128
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:PEP:HOLD:TIME...............uuuuuuunnnnn. 129
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:VBWidth[:VALUE].....ccccceeererrrrrerern... 129
CALCulate<Measurement>:LIMIit[:STATE].....ccceuruiiereereiriiieeeeeernieeeeeeeetaeeeeeeasrareeeseesnnanns 129
CALCulate<Measurement>:LIMI:TYPE..........ccciiiiiiiiieieiiiieiccesess e s e e e e e e e e e eeeeeeeeeeseeeseennnns 130

CALCulate<Measurement>:DMODe <mode>

Selects the display mode. Digital only (SDIG) or digital and analog (SAN).

Suffix:

<Measurement> 1...100

Parameters:

<mode> *RST: SANalog

Manual operation: See "Display Format" on page 47

CALCulate<Measurement>:HOLD:FUNCtion <function>

Configures the MaxHold function, holding the maximum (MAX), minimum (MIN) or dif-
ference of max - min (DIFF).
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Suffix:

<Measurement> 1...100

Parameters:

<function> MAX | MIN | DIFFerence

*RST: MAX

Manual operation: See "Max Hold Function" on page 48

CALCulate<Measurement>:HOLD[:STATe] <state>

Enables or disables the MaxHold function or reset the currently hold values.

Suffix:

<Measurement> 1...100
Parameters:

<state> OFF | ON | RESet

*RST: OFF

Manual operation: See "Max Hold" on page 48

CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer:STATe <state>
Enables or disables the checking of the lower limit.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:
<state> *RST: OFF

Manual operation: See "Forward Lower Limit State, Reflection Lower Limit State"
on page 48

CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:CCDF
<value>

Lower limit value for CCDF.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 0.0 to 100.0
*RST: 0.0
Default unit: pct

Manual operation: See "Forward Lower Limit, Reflection Lower Limit" on page 48
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CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATio:
RCOefficient <value>

Lower limit value for reflection coefficient.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: -1e18 to 1e18
*RST: 1.0
Default unit: -

Manual operation: See "Forward Lower Limit, Reflection Lower Limit" on page 48

CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATio:
RFRatio <value>

Lower limit value for ratio of forward/reverse power.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 0.0 to 100.0
*RST: 0.0
Default unit; pct

Manual operation: See "Forward Lower Limit, Reflection Lower Limit" on page 48

CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATio:
RLOSs <value>

Lower limit value for return loss.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: -200.0 to 200.0
*RST: -200.0
Default unit: dB

Manual operation: See "Forward Lower Limit, Reflection Lower Limit" on page 48
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CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATio:
SWR <value>

Lower limit value for SWR.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 0.0 to 1e18
*RST: 1.0
Default unit: -

Manual operation: See "Forward Lower Limit, Reflection Lower Limit" on page 48

CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATio[:
VALue] <value>

Lower limit value for power ratio.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 1e-18 to 1e18
*RST: 1e-2
Default unit: -

Manual operation: See "Forward Lower Limit, Reflection Lower Limit" on page 48

CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA][:POWer]
<value>

Lower limit value for power value.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 1e-15 to 1e12
*RST: 1e-9
Default unit: W

Manual operation: See "Forward Lower Limit, Reflection Lower Limit" on page 48

CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer:STATe <state>

Enables or disables the checking of the upper limit.
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Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:
<state> *RST: OFF

Manual operation: See "Forward Upper Limit State, Reflection Upper Limit State"
on page 49

CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:CCDF
<value>

Upper limit value for CCDF.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 0.0 to 100.0
*RST: 100.0
Default unit: pct

Manual operation: See "Forward Upper Limit, Reflection Upper Limit" on page 49

CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio:
RCOefficient <value>

Upper limit value for reflection coefficient.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: -1e18 to 1e18
*RST: 5.0
Default unit: -

Manual operation: See "Forward Upper Limit, Reflection Upper Limit" on page 49

CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio:
RFRatio <value>

Upper limit value for ratio of forward/reverse power.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2
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Parameters:

<value> Range: 0.0 to 100.0
*RST: 100.0
Default unit: pct

Manual operation: See "Forward Upper Limit, Reflection Upper Limit" on page 49

CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio:
RLOSs <value>

Upper limit value for return loss.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: -200.0 to 200.0
*RST: 200.0
Default unit: dB

Manual operation: See "Forward Upper Limit, Reflection Upper Limit" on page 49

CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio:SWR
<value>

Upper limit value for SWR.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 0.0 to 1e18
*RST: 2.0
Default unit: -

Manual operation: See "Forward Upper Limit, Reflection Upper Limit" on page 49

CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio[:
VALue] <value>

Upper limit value for power ratio.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2
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Parameters:

<value> Range: 1e-18 to 1e18
*RST: 100.0
Default unit: -

Manual operation: See "Forward Upper Limit, Reflection Upper Limit" on page 49

CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA][:POWer]
<value>

Upper limit value for power value.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 1e-15 to 1e12
*RST: 1e-2
Default unit: W

Manual operation: See "Forward Upper Limit, Reflection Upper Limit" on page 49

CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:CCDF
<value>

Lower limit value for CCDF bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 0.0 to 100.0
*RST: 0.0
Default unit: pct

Manual operation: See "Forward Scale Lower Limit, Reflection Scale Lower Limit"
on page 41

CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio:
RCOefficient <value>

Lower limit value for reflection coefficient bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2
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Parameters:

<value> Range: -1e18 to 1e18
*RST: 1.0
Default unit: -

Manual operation: See "Forward Scale Lower Limit, Reflection Scale Lower Limit"
on page 41

CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio:
RFRatio <value>

Lower limit value for ratio of forward/reverse power bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 0.0 to 100.0
*RST: 0.0
Default unit: pct

Manual operation: See "Forward Scale Lower Limit, Reflection Scale Lower Limit"
on page 41

CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio:
RLOSs <value>

Lower limit value for return loss bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: -200.0 to 200.0
*RST: -200.0
Default unit: dB

Manual operation: See "Forward Scale Lower Limit, Reflection Scale Lower Limit"
on page 41

CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio:
SWR <value>

Lower limit value for SWR bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2
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Parameters:

<value> Range: 0.0 to 1e18
*RST: 1.0
Default unit: -

Manual operation: See "Forward Scale Lower Limit, Reflection Scale Lower Limit"
on page 41

CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio[:
VALue] <value>

Lower limit value for power ratio bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 1e-18 to 1e18
*RST: 1e-2
Default unit: -

Manual operation: See "Forward Scale Lower Limit, Reflection Scale Lower Limit"
on page 41

CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA][:POWer]
<value>

Lower limit value for power value bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 1e-15 to 1e12
*RST: 1e-9
Default unit: W

Manual operation: See "Forward Scale Lower Limit, Reflection Scale Lower Limit"
on page 41

CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:CCDF
<value>

Upper limit value for CCDF bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2
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Parameters:

<value> Range: 0.0 to 100.0
*RST: 100.0
Default unit: pct

Manual operation: See "Forward Scale Upper Limit, Reflection Scale Upper Limit"
on page 42

CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio:
RCOefficient <value>

Upper limit value for reflection coefficient bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: -1e18 to 1e18
*RST: 5.0
Default unit: -

Manual operation: See "Forward Scale Upper Limit, Reflection Scale Upper Limit"
on page 42

CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio:
RFRatio <value>

Upper limit value for ratio of forward/reverse power bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 0.0 to 100.0
*RST: 100.0
Default unit: pct

Manual operation: See "Forward Scale Upper Limit, Reflection Scale Upper Limit"
on page 42

CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio:
RLOSs <value>

Upper limit value for return loss bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2
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Parameters:

<value> Range: -200.0 to 200.0
*RST: 200.0
Default unit: dB

Manual operation: See "Forward Scale Upper Limit, Reflection Scale Upper Limit"
on page 42

CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio:
SWR <value>

Upper limit value for SWR bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 0.0 to 1e18
*RST: 2.0
Default unit: -

Manual operation: See "Forward Scale Upper Limit, Reflection Scale Upper Limit"
on page 42

CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio[:
VALue] <value>

Upper limit value for power ratio bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 1e-18 to 1e18
*RST: 100.0
Default unit: -

Manual operation: See "Forward Scale Upper Limit, Reflection Scale Upper Limit"
on page 42

CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA][:POWer]
<value>

Upper limit value for power value bargraph display.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2
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Parameters:

<value> Range: 1e-15 to 1e12
*RST: 1e-2
Default unit: W

Manual operation: See "Forward Scale Upper Limit, Reflection Scale Upper Limit"
on page 42

CALCulate<Measurement>:RELative<DirectionalChannel>:CCDF <value>
Relative limit value for CCDF.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 0.0 to 100.0
*RST: 50.0
Default unit; pct

Manual operation: See "Forward Reference Value, Reflection Reference Value"
on page 41

CALCulate<Measurement>:RELative<DirectionalChannel>:POWer <value>
Relative limit value for power.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 1e-15 to 1e12
*RST: 1e-3
Default unit: W

Manual operation: See "Forward Reference Value, Reflection Reference Value"
on page 41

CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:RCOefficient
<value>

Relative value for reflection coefficient.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2
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Parameters:

<value> Range: 0.0 to 1.0
*RST: 0.5
Default unit: -

Manual operation: See "Forward Reference Value, Reflection Reference Value"
on page 41

CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:RFRatio
<value>

Relative value for ratio of forward/reverse power.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 0.0 to 100.0
*RST: 50.0
Default unit: pct

Manual operation: See "Forward Reference Value, Reflection Reference Value"
on page 41

CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:RLOSs <value>
Relative value for return loss.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: -200.0 to 200.0
*RST: 0.0
Default unit: dB

Manual operation: See "Forward Reference Value, Reflection Reference Value"
on page 41

CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:SWR <value>
Relative value for SWR.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2
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Parameters:

<value> Range: 0.0 to 1.0
*RST: 0.5
Default unit: -

Manual operation: See "Forward Reference Value, Reflection Reference Value"
on page 41

CALCulate<Measurement>:RELative<DirectionalChannel>:RATio[:VALue]
<value>

Relative value for power ratio.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:

<value> Range: 1e-18 to 1e18
*RST: 1.0
Default unit: -

Manual operation: See "Forward Reference Value, Reflection Reference Value"
on page 41

CALCulate<Measurement>:RELative<DirectionalChannel>[:STATe] <state>
DirectionalChannel means Forward and Reverse.

Suffix:
<Measurement> 1...100

<DirectionalChannel> 1..2

Parameters:
<state> OFF | ON | SET

*RST: OFF

Manual operation: See "Forward Relative State, Reflection Relative State"
on page 41

CALCulate<Measurement>:RESolution <resolution>

Selects the result resolution. This affects both the display resolution as well as resolu-
tion settings for the sensor(s).

Suffix:

<Measurement> 1...100
Parameters:

<resolution> || OI'| OOI| OO0l

*RST: OO0l
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Manual operation: See "Resolution" on page 47

CALCulate<Measurement>[:CHANnel<Channel>]:AVERage:COUNt:AUTOT:
STATe] <state>

Enables or disables the mode for determining the Average Count automatically from
the level of the input signal.

Suffix:

<Measurement> 1...100
<Channel> 1..2
Parameters:

<state> *RST: ON

Manual operation: See "Averaging Mode" on page 56

CALCulate<Measurement>[:CHANnel<Channel>]:AVERage:COUN{[:VALue]
<value>

Sets the filter length i.e. the number of readings to be averaged for one measured
value. The higher the count the lower the noise and the longer it takes to obtain a mea-

sured value.

Suffix:

<Measurement> 1...100

<Channel> 1..2

Parameters:

<value> Range: 1 to 256

*RST: 4

Manual operation: See "Averaging Count" on page 56

CALCulate<Measurement>[:CHANnel<Channel>]:CORRection:OFFSet:RPLane
<plane>

Selects the source (SOURce) or the load (LOAD) port as the reference plane for mea-

surements.

Suffix:

<Measurement> 1...100
<Channel> 1..2
Parameters:

<plane> SOURce | LOAD

*RST: SOURce

Manual operation: See "Offset Reference Plane" on page 53
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CALCulate<Measurement>[:CHANnel<Channel>]:CORRection:OFFSet:STATe
<state>

Enables or disables a selected frequency dependent offset table per channel.

Suffix:

<Measurement> 1...100
<Channel> 1..2
Parameters:

<state> *RST: OFF

Manual operation: See "Offset" on page 53

CALCulate<Measurement>[:CHANnel<Channel>]:CORRection:OFFSet[:
MAGNitude] <value>

Sets an offset correction value for the selected reference plane. This can correct the
influence of cables etc. and does not influence measurement accuracy.

Suffix:

<Measurement> 1...100

<Channel> 1..2

Parameters:

<value> Range: -200.0 to 200.0

*RST: 0.0
Default unit: dB

Manual operation: See "Offset" on page 53

CALCulate<Measurement>[:CHANnel<Channel>]:FEED <function>

Select the measurement function for a given channel.

Suffix:

<Measurement> 1...100

<Channel> 1..2

Parameters:

<function> *RST: POWer:FORWard:AVERage
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Manual operation: See "Average" on page 38
See "CCDF" on page 38
See "Peak Envelope Power (PEP)" on page 38
See "Absorption Average" on page 38
See "Crest Factor (CF)" on page 38
See "Absorption PEP" on page 39
See "Burst Average" on page 39
See "Absorption Burst" on page 39
See "Off" on page 39
See "Reverse Power" on page 39
See "Standing Wave Ratio (SWR)" on page 40
See "Return Loss" on page 40
See "Reflection Coefficient" on page 40
See "Reflection Ratio" on page 40

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:APERture:MODE <mode>

Selects a user-defined value (USER) or the default (DEFault) value for the integration

time.

Suffix:

<Measurement> 1...100
<Channel> 1..2
Parameters:

<mode> DEFault | USER

*RST: DEFault

Manual operation: See " Integration Time Mode" on page 55

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:APERture[:VALue] <value>

Defines the integration time if the Aperture mode is set to USER.

Suffix:

<Measurement> 1...100

<Channel> 1..2

Parameters:

<value> Range: 0.005 to 0.111

*RST: 0.037
Default unit: s

Manual operation: See "Integration Time" on page 56

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:BURSt:MODE <mode>

Defines the mode for average burst power results, either calculated (USER) or mea-
sured (AUTO).
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Suffix:

<Measurement> 1...100
<Channel> 1.2
Parameters:

<mode> AUTO | USER

*RST: AUTO

Manual operation: See "Burst Mode" on page 51

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:BURSt:PERiod <value>

Period of a burst sequence (for selected burst USER mode).

Suffix:

<Measurement> 1...100

<Channel> 1..2

Parameters:

<value> Range: 0.0 to 1.0

*RST: 0.1
Default unit: s

Manual operation: See "Burst Period" on page 51

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:BURSt:WIDTh <value>
Burst width (for selected burst USER mode).

Suffix:

<Measurement> 1...100

<Channel> 1..2

Parameters:

<value> Range: 0.0 to 1.0

*RST: 0.01
Default unit: s

Manual operation: See "Burst Width" on page 51

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:CCDF:THReshold <value>

Defines a threshold power level used for CCDF, where the probability is measured that
the envelope power exceeds a given threshold.

Suffix:
<Measurement> 1...100
<Channel> 1..2
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Parameters:

<value> Range: 0.0 to 100e6
*RST: 0.001
Default unit: W

Manual operation: See "CCDF Threshold" on page 52

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:DIRection <direction>

Selects the direction of forward power relative to defined ports 1 and 2. In AUTO mode
the port with the greater measured power is interpreted as forward power.

Suffix:

<Measurement> 1...100

<Channel> 1..2

Parameters:

<direction> AUTO | FORWard | REVerse

*RST: AUTO

Manual operation: See "Direction” on page 52

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:DMODulation:WCDMa:
CRATe <value>

Defines the WCDMA chip-rate.

Suffix:

<Measurement> 1...100

<Channel> 1..2

Parameters:

<value> Range: 0.0 to 8.2e6

*RST: 1.0e6
Default unit: Hz

Manual operation: See "WCDMA Chip Rate" on page 54

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:-DMODulation[:VALue]
<modulation>

Selects a certain communication standard for the modulation correction.

Suffix:

<Measurement> 1...100

<Channel> 1..2

Parameters:

<modulation> OFF | 1IS95 | WCDMa | DVBT | DAB

*RST: OFF
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Manual operation: See "Modulation" on page 53

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:PEP:HOLD:TIME <value>

Specifies the hold time of the peak hold circuit. If the entry is valid, the USER mode is
automatically switched on and the default setting is switched off.

Suffix:

<Measurement> 1...100

<Channel> 1..2

Parameters:

<value> Range: 1e-3 to 1e-1

*RST: 0.01
Default unit: s

Manual operation: See "PEP Hold Time" on page 52

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:VBWidth[:VALue] <value>

Selects a certain video bandwidth filter (0..2). The actual filter bandwidth is sensor spe-
cific. For example [4 kHz, 200 kHz, 600 kHz] for NRT-Z14 or [4 kHz, 200 kHz, 4 MHz]

for NRT-Z43/-Z44.

Suffix:

<Measurement> 1...100

<Channel> 1..2

Parameters:

<value> Range: 0 to 2

*RST: 2

Manual operation: See "Video Bandwidth" on page 55

CALCulate<Measurement>:LIMit[:STATe] <state>

These commands are used to start (ON) or stop (OFF) the search for the min/max val-
ues, which cover the measurement functions set under subsystem SENSE<n>: FUNC-
tion [:ON] <measurement function>. The min/max memories are automatically reset
upon start. During a search for the max/min values, the value set under subsystem
CALCulate<n>:LIMit: TYPE (maximum, minimum or the difference thereof) is returned
to a request for data, not however the currently measured value. The request for data
is in the form of the query SENSE<n>: DATA?.

Suffix:
<Measurement> 1...100
Parameters:
<state> ON | OFF

*RST: OFF
Example: CALC1:LIM ON
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DIAGnostic

CALCulate<Measurement>:LIMit: TYPE <type>
The command allows selection of the value to be output.
Suffix:
<Measurement> 1...100

XXX
Parameters:
<type> MAX | MIN | DIFFerence

MAXimum

Maximum value

MINimum

Minimum value

DIFFerence

Difference between maximum and minimum value

*RST: MAX
Example: CALC1:LIM:TYPE MAX
CALibration
CALibration<Sensor=>:ZERO........ccuiiiiiiiiiii i e e et e et e e s e et e s e sa e ransesnaranas 130

CALibration<Sensor>:ZERO

This command causes zeroing to be carried out for the sensor connected to port <sen-
sor>. No RF power shall be applied to the sensor during zeroing.

Zeroing must be completed before a new measurement can be started. The command
*WAT allows to recognize the end of a zeroing procedure.

Example: CAL2:ZERO

Usage: Event

DIAGnostic

DIAGNOSHCINFO:OTIME?... ettt ettt e et et et e e e e e e e e e e e e eeaeaenaas 130

DIAGnostic:INFO:OTIMe?

This command returns the count of the built-in elapsed-time meter. The count is always
output in hours [h] and cannot be changed from outside.

The command is in the form of a query and therefore has no *RST value.

Example: DIAG: INFO:0TIM?
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Usage: Query only
11.7 FORMat
FORMAE SREGISIEI. ...ttt et e e e et ettt e e e e et e et e e e e e e e e e s eabsbee et e eeaaaeeeeaeaaa 131
FORMEIDATALL 1+ttt et et eeeeeeeeee et et eeeaeesees et eeesseaeeeeeseeeeseeseeeseenseeeeseaeeneeseeeesesseeeeneeeeeas 131

FORMat:SREGister <sregister>

Specifies which format is used for the return value of *STB?.

Parameters:

<sregister> ASCii | HEXadecimal | OCTal | BINary
*RST: ASCii

Example: FORM: SREG ASC

FORMat[:DATA] [<data,length>, <length>]

Specifies whether numeric data is sent as block data in binary form (REAL) or as char-
acter strings in plain text (Asc11). Also specifies the length.

Parameters:
<data,length> ASCii | REAL
*RST: ASCii
<length> Range: 0 to 64
*RST: 0
Example: FORM ASC,12
11.8 FREQuency
FREQUENCYSSENSOIS ... iieieee e e et eeeeeeeteteeeeeeeeeaeteeea s aaaaaseeeeeaaaeaeaeeeeeeeeeanaessssnsnnnnnnnanans 131

FREQuency<Sensor> <value>

Sets the carrier frequency of the applied signal. This corrects any frequency- depend-
ent effects introduced by the sensor. If the sensor is to reach the specified measure-
ment accuracy, the signal frequency must be entered.

Parameters:
<value> Default unit: Hz
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INPut
INPULKSENSOr> P ORT O F SOt . ieuiitiieeeee et et e e e e et e e e et e s e e e e raa s e s seasranseensees 132
INPULKSENSOr=>:PORTPOSIION. ... iiiiieteieeeeeeeeeie e e e ee e e e s e eeae e e e e s eeba e e s eresba e esererananss 132
INPut<Sensor>:PORT:SOURCE[:VALUE]....uuuteeereeittieeeeeietiieeeeeeeeteeeeeseeesnaeseeeeestanseeeseesnns 132
INPut<Sensor>:PORT:SOURCE:AUTO . ......iieeuieiiieeeii s ee et ee et e e e s e e et e e st e e saa s s saaaeeeeaans 133

INPut<Sensor>:PORT:OFFSet <offs>

This command allows the transmission loss in a cable connecting the desired mea-
surement point and the sensor to be taken into account. If the measurement position is
setto LOAD, i.e. INPut<n>:PORT:POSition LOAD, the cable is assumed to be con-
nected between the sensor and the load, otherwise between the sensor and the
source.

Parameters:
<offs> Range: 0.0 to 100.0
*RST: 0.0
Default unit: dB
Example: INP1:PORT:0OFFS 1.25

Manual operation: See "Offset" on page 53

INPut<Sensor>:PORT:POSition <pos>

This command selects the reference plane. It defines the sensor port to which the
measurement results are to be referred to.

Parameters:
<pos> SOURce | LOAD

SOURce
Referred to source.

LOAD
Referred to load.

*RST: SOURce
Example: INP2:PORT:POS SOUR

Manual operation: See "Offset Reference Plane" on page 53

INPut<Sensor>:PORT:SOURce[:VALue] <val>

Defines the forward direction for the given input if the automatic assignment has been
switched off by INPut {Sensor{1...128}}:PORT:SOURce:AUTO OFF.

Parameters:
<val> Range: 1to 2
*RST: 1

Manual operation: See "Direction" on page 52
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MMEMory

INPut<Sensor>:PORT:SOURce:AUTO <auto>
This command switches the automatic assignment of the forward direction on or off.

Parameters:

<auto> ON
With automatic assignment of the forward direction, the direction
in which the greater power flows is taken as the forward direc-
tion.

OFF

If the automatic assignment is switched off, e.g. to obtain a clear
assignment in the case that forward and reverse power are
almost equal, the orientation of the sensor is to be defined with
the INPut<Sensor>:PORT: SOURce command.

*RST: 0
Example: INP2:PORT:SOUR:AUTO OFF

Manual operation: See "Direction” on page 52

MMEMory

MMEMOIY:ALIGSES?......ceeeeeeeeeeeeeetetttt e eeaaese s e e eeeaeaeeeeeeeereeeeresssra b e b s s e aeeseseeaaaaaeeses 134
MMEMOTY AT TRIDULE. ... e eeeetee ettt e e e e et e e e e e e et e e e e e s e ea b s eeeseetaaeeeesenrannanns 134
MMEMOTY:CATAIOG? . ...eettueieeeeeettt et eee ettt iaeeeeeeeat e eeeseetat e eeeeestanseeseessaaaeaesrertnneaeeresananss 135
MMEMory:CATalog:LENGEN?. ... ettt e e e e e e enas 135
MMEMOTY:CDIRECIOIY ...ttt et et et e e ettt a e e e e e e e e e e e e e aaaaeeeeeeeeeeeeneesnnnnnnnnnnn 136
Y Y 1Y o O L U 136
YY1 T I N R 136
MMEMOTY:DCATAIOG? .. cettuuieeeeeetttee e e e ettt ee e e e e ettt e e e e eeeaata e eesessnaaaeaeseesaanseeesrassnnnsaesersnnnn 137
MMEMOry:DCATAIOG:LENGEN? .. ..ttt et e e e e et e e e e e e eaae e e e e eeeaaanns 138
MMEMOIY:DELELE. .....ccceeieeeeeeee ettt e e e s e e e e e e e e e e e e e e e e e e e e e eeaeeesta e nnna e e e eeeeaaaeas 138
MMEMOTY:DRIVES?. ...ttt e e e e e e e e e e e e e e e e e e e e eeeeeeetabnbnn e e e e e e e as 138
LAY Y o Y I 7 = 1 TP 138
MMEMOIY:LOAD:IMACRO. ...ttt e et e e eeee e ettt ettt a e e s s e e e e e e e e e eaaeaeeeeeeeeeeeeenensennnnnnnnnn 139
MMEMOTY:LOAD STATE. .. ttttuuaaaeaeeeeeeeeeaeaeeeeteeeeeeeeeeareaannan i aaaaaaeseeaaaaaaateeeeeeeereneneensnnnnnn 139
MMEMOTY:MDIRECIOIY...cctuueiieeietiiiee e e e ettt e e e e e e ettt ee e e e e eee b e eeeeseataaeeeseessnaeeaessnrnnnaaeeerenes 139
MMEMOTY:MOVE......ccttuieieeeiteieieee ettt eee e e ettt e e e e et eeba s eeeeestaaaseeseastaneeeeeeastaneeesrsrannnss 140
MIMEMOTY:IMSIS. . .ttt ettt et e e e et et et e et e et e ea e ea e eea e eneenaaeennns 140
LAY =Y o] Y O PP 140
IMIMEMOTY:SAV ...t eeeeeeeeeee e es e eeeseseseseeeeeeneneseseeeseseeeeeseseseeeenenneseeeeeeeen. 140
MMEMOIY:RDIRECIOIY ..ttt et ettt e e e et ettt e e e e e e e e e e e e e e e aaaeeeeeeeeeeeeenenennennnnnnnnnnnn 141
MMEMOIY:STORE:ITEM. . ciiiiiiiiiieeeeeeeeeeeeeeeeeeee ettt eeae s e e e e e eeaeaaaaeseseseeeeesessssssarasnnnnnn 141
MMEMOTY:STOREIMACRO. ....uuiieeiiitiieeee ettt et e e e e ettt aaeeeeseetat e eeeeeestanaeeserssnaaaeaesersnnaaaaees 141
MMEMOTY:STORE:STATE. ...ciitttuieeeeeetieeeeee ettt eeeeeeeeetaaaeeeeseataaaeeseettaaeeeeresrasaeseesrnaaaaaes 141
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MMEMory:AlLlases? {<alias>, <path>}...

Reads the current list of predefined path aliases to be used with the MMEM com-
mands. In case there are no aliases defined, a single empty string is returned.

Return values:
<alias> The token to be used instead of a given path.

<path> The path that is expanded in MMEM commands for the associ-
ated alias definition.

Usage: Query only

MMEMory:ATTRibute <path_name>, <attributes>
MMEMory:ATTRibute? <path_name>

This instruction permits a setting and/or a resetting of file attributes.

The indication of path depends on Windows conventions for file names and can con-
tain Wildcards.

Note: This commands is limited to files (does not function for listings).

Setting parameters:

<attributes> String, which contains the information for the setting/resetting of
attributes.
+
Sets an attribute.
Permissible syntax of the string for the setting/deletion of attrib-
utes: For everyone of the attributes which can be treated must
be placed in front his letter "+" for setting and/or "-" for deletion.

Deletes an attribute.

R

Attribute for write protected file.
A

Attribute for archiving file.

S

Attribute for system file.

H

Attribute for hid file.

*RST: -

Parameters for setting and query:
<path_name> Path indication

Return values:
<file_entry> Response string containing <file_name>,<attributes>

Example: MMEM:ATTR 'D:\USER\DATA\*.LOG', '-R -A'
Deletes the attribute for write protected file and the attribute for
archiving file for all * . LOG files in the D: \USER\DATA directory.
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Example: MMEM:ATTR? 'D:\USER\DATA\* . *'
Returns a list of all files and their attributes in the
D:\USER\DATA directory.

MMEMory:CATalog? <path_name>[, <format>]

Returns the subdirectories and files in the specified directory. If no directory and no
drive are specified, the subdirectories and files in the default directory on the default
drive are returned.

Query parameters:
<path_name>

<format> ALL | WTIMe

Return values:
<used_memory> Response string: used bytes in this directory

<free_memory>
<file_entry> Response string: "<file_name>,<file_type>,<filesize_in_bytes>"

Example: MMEM:CAT? '\\Server\DATA\*.LOG'
Returns all files in the \\ Server \DATA directory with the
* . LOG extension.

Example: MMEM:CAT? 'D:\user'
Returns all files at the highest directory level of the memory
stick.

127145265,175325184, "test,DIR,0",

"temp,DIR,0", "readme.txt,ASC,1324",
"state.savracl, STAT, 5327", "waveform.wv,BIN,
2342"

Response: The D: \user directory contains the test and temp
subdirectories as well as the readme. txt, state.savrcl and
waveform.wv files which have different file types.

Usage: Query only

MMEMory:CATalog:LENGth? [<path_name>]

Returns the number of files in the specified directory. If no directory and no drive are
specified, the number of files in the default directory on the default drive are returned.

Query parameters:
<path_name>

Return values:
<count>
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Example: MMEM:CAT:LENG? 'E:\"'
Returns the number of files at the highest directory level of the
memory stick.
1

Response: There is 1 file at the highest directory level of the
memory stick.

Usage: Query only

MMEMory:CDIRectory [<directory_name>]
MMEMory:CDIRectory? [<directory_name>]

Changes the default directory. This directory is used for all MMEM commands if no path
is specified. It is also possible to change to a higher directory using two dots ".." .

Parameters:

<directory_name> *RST: D:\

Example: MMEM:CDIR 'test'
Changes from the current directory level to the test subdirec-
tory.

MMEMory:COPY <file_source>[, <file_destination>]

Copies the specified file or directory (first parameter) to the specified destination (sec-
ond parameter).

Setting parameters:
<file_source>

<file_destination> If the file destination not specified, <file_source> is copied to the
default directory on the default drive.
Files with the same name that already exist in the destination
directory are overwritten without an error message.

Example: MMEM:COPY 'D:\user\testl.savrcl',6 'E:'
Copies the testl.savrcl file in the user directory on the D:
drive to the memory stick without changing the file name.

Usage: Setting only

MMEMory:DATA <file_name>, <data>[, <append>]
MMEMory:DATA? <file_name>

Writes the <data> to the file identified by <file_name>. The IEC/IEEE bus terminator
should be set to EOI in order to ensure correct data transfer.

The associated query transfers the specified file from the R&S NRT2 to the control
computer. Make sure that the intermediate memory on the control computer is large
enough to receive the file. In this case, the setting for the IEC/IEEE bus terminator is
irrelevant.
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This command can be used to read or transfer stored instrument settings or waveforms
directly from/to the instrument.

Parameters:
<data> <block>

The binary data block has the following structure:
#234<block data>

#

Always comes first in the binary block.

<number>

Indicates how many digits the subsequent length entry has (2 in
example).

<number>

Indicates the number of subsequent bytes (34 in example).

<block data>
Block data for the specified length.

*RST: -

Setting parameters:
<append> APPend

Parameters for setting and query:
<file_name>

Example: "MMEM:DATA 'TEST1.WV',#3767<block data>"
Writes the block data to the test1.wv file.
MMEM:DATA? 'TESTL.WV'
Sends the data of the Test1.wv file from the R&S NRT2 to the
control computer in the form of a binary block.

MMEMory:DCATalog? [<path_name>]

Returns the subdirectories of the specified directory in a list. The subdirectory names
are separated by commas. If no directory is specified, the default directory is read out.

Query parameters:
<path_name>

Return values:
<file_entry> Response string: subdirectory name

Example: MMEM: DCAT?
Returns the subdirectories of the default directory.
'test', 'wave', 'digital'
Response: The test, wave and digital subdirectories exist
in the default directory.

Usage: Query only
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MMEMory:DCATalog:LENGth? [<path_name>]

Returns the number of subdirectories in the specified directory. If no directory is speci-
fied, the default directory is read out.

Query parameters:
<path_name>

Return values:
<file_entry_count>  Response string: number of subdirectories.

Example: MMEM: DCAT : LENG

Returns the number of subdirectories in the current directory.
3

Response: There are 3 subdirectories in the current directory.

Usage: Query only

MMEMory:DELete <file_name>
Deletes the specified file.

Setting parameters:

<file_name>

Example: MMEM:DEL 'D:\user\testl.savrcl'
Deletes the test1.savrcl file in the user directory on the
internal hard disk.

Usage: Setting only

MMEMory:DRIVes?
Returns a list of the logical drive assembly designators.

Return values:

<drive>

Example: MMEM:DRIVes?
"A:\", "C:\", IID:\III IIE:\", llH:\n, III:\", IIJ:
\", "K:\", "M:\", "N:\", HO:\H, "P:\", HQ:
\", "S:\", "T:\", "U:\", "V:\", "W:\", "X:
\ll, "Y:\", "Z:\"
Response: List of the drive assemblies.

Usage: Query only

MMEMory:LOAD:ITEM <item_path>, <file_name>
Loads a specific part of a system application. This is also called a partial recall.

Setting parameters:
<item_path>
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<file_name>

Usage: Setting only

MMEMory:LOAD:MACRo <label>, <file_name>[, <msus>]
Loads a remote macro from file.

Setting parameters:
<label>

<file_name>
<msus>

Usage: Setting only

MMEMory:LOAD:STATe <sav_rcl_state_number>, <file_name>[, <msus>]
Loads the specified file stored under the specified name in an internal memory.
The *RCL command is used to load the immediate instrument setting.

Setting parameters:

<sav_rcl_state_numbeb>the instrument setting of the selected file is set directly in the
R&S NRT2.
* 0: load the intermediate instrument setting using *RCT, (for
details see example).

<file_name>

<msus>
Example: MMEM: LOAD: STAT 0, 'D:\user\testl.savrcl'
Loads the test1.savrcl file in the user directory of the inter-
nal hard disk and activates the associated instrument setting.
Example: MMEM:STOR:STAT 4, 'D:\user\testd4.savrcl'
Saves the test4.savrcl file in the user directory of the inter-
nal hard disk.
MMEM:LOAD:STAT 4, 'D:\user\test4.savrcl'
Loads the test4.savrcl file in the user directory of the inter-
nal hard disk.
*RCL 4
Activates the instrument setting of the test4.savrcl file.
Usage: Setting only

MMEMory:MDIRectory <directory_name>

Creates a new subdirectory or a directory tree in the specified directory. If no directory
is specified, the subdirectory/directory tree is created in the default directory.

Setting parameters:
<directory_name>
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Example: MMEM:MDIR 'carrier'
Creates the carrier subdirectory in the default directory.

Usage: Setting only

MMEMory:MOVE <file_source>, <file_destination>
If no path is specified for <file_destination>, renames <file_source>.

If a path is specified for <file_destination>, moves <file_source> to the specified path
and stores it under its original file name or, if specified, under a new file name.

Setting parameters:
<file_source> File that is moved and/or renamed.

<file_destination> File destination and, if you want to rename the file, new file
name.

Example: MMEM:MOVE 'testl.savrcl', 'keepl.savrcl'
Renames the testl.savrcls file as keepl.savrcl.
MMEM:MOVE 'testl.savrcl', '\test\keepl.savrcl'
Moves the testl.savrcls file to the test subdirectory and
stores it there under the name keepl.savrcl.

Usage: Setting only

MMEMory:MSIS [<msus>]

Sets the drive or network resource in the case of networks (MSIS = mass storage iden-
tification string). This setting is effective for all MMEMory commands where the drive is
not explicitly specified.

Parameters:
<msus> *RST: D:\
Example: MMEM:MSIS 'E:'

Selects the memory stick as the default drive.

MMEMory:RCL <file_name>[, <msus>]

Setting parameters:
<file_name>

<msus>

Usage: Setting only

MMEMory:SAV <file_name>[, <msus>]

Saves directly to a file.This is an alternative to *SAV <num>MMEM: STOR: STAT
<num>,<filename>.
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Setting parameters:
<file_name>

<msus>

Usage: Setting only

MMEMory:RDIRectory <directory_name>

Deletes the specified subdirectory in the specified directory. If no directory is specified,
the specified subdirectory is deleted in the default directory.

Setting parameters:
<directory_name>

Example: MMEM:RDIR 'carrier'
Deletes the carrier subdirectory in the default directory.

Usage: Setting only

MMEMory:STORe:ITEM <item_name>, <file_name>
Implements the partial save of specific application data.

Setting parameters:
<item_name>

<file_name>

Usage: Setting only

MMEMory:STORe:MACRo <label>, <file_name>[, <msus>]
Store remote macro definition to file.

Setting parameters:
<label>

<file_name>
<msus>

Usage: Setting only

MMEMory:STORe:STATe <sav_rcl_state_number>, <file_name>[, <msus>]
Saves the current instrument setting in the specified file.

Setting parameters:

<sav_rcl_state_numbeb>the current instrument setting is stored directly in the specified
file.
* 0: save the intermediate instrument setting using *sav (for
details see example).

<file_name>
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<msus>

Example: MMEM:STOR:STAT 0, 'D:\USER\TEST1.ss'
Saves the current instrument setting in the TEST1. ss file in the
USER directory on the internal hard disk.

Example: MMEM: STOR: STAT 4, 'D:\user\test4.savrcl'
*SAV 4
Saves the test4.savrcl file in the user directory of the inter-
nal hard disk.

Usage: Setting only

11.11 OUTPut

(O 10 I W I 1/ N 1 RS 142
OUTPULMODESOULPULE ... et ettt e e e e et e e e e et ee e e e e eee b e e e e s eanba e eeeeerananss 142
OUTPut:RECorder<output>:LIMit:LOWeEr:RATIO[:VALUE].....ccuueeeeeeieiriieieeeeetnieeeeeeeeeneeeeaeens 143
OUTPut:RECorder<output>:LIMit:LOWEI:POWET]......ccvuueeieeeeeeiieeeeeeerieeeeeeeeeree e e e eeeaanns 144
OUTPut:RECorder<output>:LIMit:UPPer:RATIO[:VALUE]......ccuvueeeeeieerieeeeeeeeereeeeeeeeernaeeeens 144
OUTPut:RECorder<output>:LIMit:UPPEr[:POWET].......ccuuueeeeeeeeeieeeeeeeeeeee e eeeeee e e e 144
OUTPut:RECorder<output>:LIMit:LOWECCDF ......ccciiieieeee e 145
OUTPut:RECorder<output>:LIMit:LOWer:RATio:RCOefficient.........ccuueriiiieiiniiiniiiiiiiieecees 145
OUTPut:RECorder<output>:LIMit:LOWer:RATIO:RFRALIO. .......ccvvuiereereiiiiieeeeeeeercee e eeeveaeen, 145
OUTPut:RECorder<output>:LIMit:LOWer:RATIO:RLOSS. ....uiieeiiiiiiieeeeeeeetieeeeeeeeeree e e e eeenaa 145
OUTPut:RECorder<output>:LIMit:LOWEr:RATIO:SWR......cceeiiieeieeeeeeeere e eeeaanes 146
OUTPut:RECorder<output>:LIMit:UPPEr:CCDF .........ccouuuieiieeeeeice e eeeeetie e e e e e e e e e s 146
OUTPut:RECorder<output>:LIMit:UPPer:RATio:RCOefficient........cceuvueeeieeeeiiiiieieerieiiceeeees 146
OUTPut:RECorder<output>:LIMit:UPPer:RATIO:RFRALO. .......cuvverieiiiceaaaaeie e e e eeeeeeeeeeeeeees 147
OUTPut:RECorder<output>:LIMit:UPPer:RATIO:RLOSS. ....uciiieeeiiieeeeeeeeticeieeeeeevnne e e e eeeeaens 147
OUTPut:RECorder<output>:LIMit:UPPer:RATIO:SWR......cciiiiiiiiiie et eeevaens 147

OUTPut:LIMit:FAIL <mode>

Specifies the value which should be applied to output 1 if the measured value causes a
limit violation and the outout is in TTL mode (OUTPut : MODE<output> on page 142).

Parameters:

<mode> LOW | HIGH
HIGH
Corresponds to an output voltage of 2.5V, if a limit is violated.
*RST: LOW

Manual operation: See "Fail Voltage" on page 70

OUTPut:MODE<output> <mode>

Switches the operating mode of the 1/0 connector.
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Connector 1 can be configured as analog output. Analog output may be a DA conver-
sion of a measurement result or a signaling of a limit violation (0 V or 2.5 V).

Connector 2 can be configured as analog output or as trigger input.

Suffix:
<output> 1..2
Setting parameters:
<mode> OFF | RECorder | FRECorder | RRECorder | LIMit | FLIMit |
RLIMit | TOUT | TIN
OFF
The connector is disabled.
FRECorder

The output voltage of the connector follows the forward power of
the measurement.

RRECorder
The output voltage of the connector follows the reflection power
of the measurement.

FLIMit

TTL mode of connector 1. Output is either 0 V or 2.5 V depend-
ing on the measured forward power and the setting of OUTPut :
LIMit:FATL on page 142 (connector 1 only).

RLIMit

TTL mode of connector 1. Output is either 0 V or 2.5 V depend-
ing on the measured reflection power and the setting of
OUTPut:LIMit:FATIL on page 142 (connector 1 only).

TIN
Connector is configured as trigger input (connector 2 only).

*RST: OFF
Usage: Setting only

Manual operation: See "Mode" on page 69

OUTPut:RECorder<output>:LIMit:LOWer:RATio[:VALue] <value>

Specifies the lower power limit of the characteristic for one of the two analog outputs if
the associated calculate block returns a power ratio (unit DB, DPCT or 0O) as the mea-

sured value.

Unit:DB | DPCT | O

Suffix:

<output> 1...2

Parameters:

<value> Range: 1e-18 to 1e18
*RST: 1.0
Default unit: -

Manual operation: See "0 V Equivalent” on page 69
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OUTPut:RECorder<output>:LIMit:LOWer[:POWer] <lower_limit>

Specifies the lower power limit of the characteristic for one of the two analog outputs if
the associated calculate block returns a power (unit DBM, W or DBUV) as measured

value.

Units: DBM | W | DBUV

Suffix:

<output> 1..2

Parameters:

<value> Range: 1e-15 to 1e12

*RST: 1e-6
Default unit: W

Manual operation: See "0 V Equivalent" on page 69

OUTPut:RECorder<output>:LIMit:UPPer:RATio[:VALue] <value>

Specifies the upper power limit of the characteristic for one of the two analog outputs if
the associated calculate block returns a power ratio (unit DB, DPCT or 0) as the mea-

sured value.

Unit:DB | DPCT | O

Suffix:

<output> 1..2

Parameters:

<value> Range: 1e-18 to 1e18
*RST: 10.0
Default unit: -

Manual operation: See "2.5 V Equivalent" on page 70

OUTPut:RECorder<output>:LIMit:UPPer[:POWer] <value>

Specifies the upper power limit of the characteristic for one of the two analog outputs if
the associated calculate block returns a power (unit DBM, W or DBUV) as the measured
value.

Unit:DBM | W | DBUV

Suffix:
<output> 1..2

Parameters:

<value> Range: 1e-15 to 1e12
*RST: 1.0
Default unit: W

Manual operation: See "2.5V Equivalent” on page 70
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OUTPut:RECorder<output>:LIMit:LOWer:CCDF <value>

Specifies the lower limit of the characteristic for one of the two analog outputs. Below
this limit, the output is setto 0 V.

Suffix:

<output> 1..2

Parameters:

<value> Range: -1e18 to 1e18

*RST: 0.0
Default unit: pct

Manual operation: See "0 V Equivalent" on page 69

OUTPut:RECorder<output>:LIMit:LOWer:RATio:RCOefficient <value>

Specifies the lower limit of the characteristic for one of the two analog outputs. Below
this limit, the output is setto 0 V.

Suffix:

<output> 1..2

Parameters:

<value> Range: -1e18 to 1e18
*RST: 0.0
Default unit: -

Manual operation: See "0 V Equivalent” on page 69

OUTPut:RECorder<output>:LIMit:LOWer:RATio:RFRatio <value>

Specifies the lower limit of the characteristic for one of the two analog outputs. Below
this limit, the output is setto 0 V.

Suffix:

<output> 1..2

Parameters:

<value> Range: -1e18 to 1e18

*RST: 0.0
Default unit: pct

Manual operation: See "0 V Equivalent” on page 69

OUTPut:RECorder<output>:LIMit:LOWer:RATio:RLOSs <value>

Specifies the lower limit of the characteristic for one of the two analog outputs. Below
this limit, the output is setto 0 V.

Suffix:
<output> 1..2
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Parameters:

<value> Range: -180.0 to 180.0
*RST: 0.0
Default unit: dB

Manual operation: See "0 V Equivalent" on page 69

OUTPut:RECorder<output>:LIMit:LOWer:RATio:SWR <value>

Specifies the lower limit of the characteristic for one of the two analog outputs. Below
this limit, the output is setto 0 V.

Suffix:

<output> 1..2

Parameters:

<value> Range: -1e18 to 1e18
*RST: 1.0
Default unit: -

Manual operation: See "0 V Equivalent” on page 69

OUTPut:RECorder<output>:LIMit:UPPer:CCDF <value>

Specifies the upper limit of the characteristic for one of the two analog outputs. Above
this limit, the output is setto 2.5 V.

Suffix:

<output> 1..2

Parameters:

<value> Range: -1e18 to 1e18

*RST: 1.0
Default unit: pct

Manual operation: See "2.5V Equivalent" on page 70

OUTPut:RECorder<output>:LIMit:UPPer:RATio:RCOefficient <value>

Specifies the upper limit of the characteristic for one of the two analog outputs. Above
this limit, the output is setto 2.5 V.

Suffix:

<output> 1..2

Parameters:

<value> Range: -1e18 to 1e18
*RST: 1.0
Default unit: -

Manual operation: See "2.5 V Equivalent” on page 70
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OUTPut:RECorder<output>:LIMit:UPPer:RATio:RFRatio <value>

Specifies the upper limit of the characteristic for one of the two analog outputs. Above
this limit, the output is setto 2.5 V.

Suffix:

<output> 1...2

Parameters:

<value> Range: -1e18 to 1e18

*RST: 100.0
Default unit: pct

Manual operation: See "2.5 V Equivalent” on page 70

OUTPut:RECorder<output>:LIMit:UPPer:RATio:RLOSs <value>

Specifies the upper limit of the characteristic for one of the two analog outputs. Above
this limit, the output is setto 2.5 V.

Suffix:

<output> 1..2

Parameters:

<value> Range: -180.0 to 180.0

*RST: 10.0
Default unit: dB

Manual operation: See "2.5 V Equivalent” on page 70

OUTPut:RECorder<output>:LIMit:UPPer:RATio:SWR <value>

Specifies the upper limit of the characteristic for one of the two analog outputs. Above
this limit, the output is setto 2.5 V.

Suffix:

<output> 1..2

Parameters:

<value> Range: -1e18 to 1e18
*RST: 10.0
Default unit: -

Manual operation: See "2.5 V Equivalent" on page 70

SENSe

[SENSe<Sensor>:]AVERage:COUNEAUTO[STATE]. ...cevruuieieeeeeriiieeeeetrnieeeeeeentnaeeeeeeennanns 148
[SENSe<Sensor>:]AVERAGE:COUNI[VALUE]....uuueeeeeiietiieeeeeeeteieeeeeeeree e e e e eeeae e e e e eeeraaanes 148
[SENSe<Sensor>:IBWIDth:VIDEO:FNUMDET.........ccvuueeieeeieitieeeee e et e e eeeeeteeeeeeeeeaaaeeeeeeees 149
[SENSe<Sensor>:1BANDWidth:VIDEO:FNUMDET.........cccevuueiiiieeeiiiceeee e e e e e e e e e 149
[SENSe<Sensor>:JFUNCHON[ION]......ccuuuiieeeeeeiiieieeeeeeiiee e e e e e eeie s e e e e eetae e e e erenraaeaeeerennaens 149
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[SENSe<Sensor>:][POWer:][AVG:JAPERLUrE[:VALUE]......citiiieiieice e eeeetiei e e eeeeeee e e e 150
[SENSe<Sensor>:JFREQUENCY[:CW]....ccuuuieieeiieiiieeeeeeieee e e e e eea s e e e e e et e e e e e ee e e e e eeannanns 151
[SENSe<Sensor>:JFREQUENCY:FIXEU. .. .cciiieeieeeiiee e e e e e e e e e e e e eeeees 151
SENSe<Sensor>:BURSEMODE.........ccuciiiieieiiiiee e eereeie e e e eeeeee e e e s et e e e e e e anne e e e e eenra s 151
SENSe<Sensor>:BURSEPERIOU. ......ccceuruuirruuiuriunaaaaaaieeeeeeeasasaaeseserereeeeneesernnnnnnnnnnns 152
SENSE<SENSOr=:BURSEWIDTN. ...uuuuuiieiiiieeeeeieieeeeeeeieieeeeeteeeeesenrnsnnn e seseeeaaaaaasasseseee 152
[SENSe<Sensor>:IDM:STANCAIG. .........ueieeeeiitiieeee et eee e eeeee e e e e e eetee e e e e eeeaaaeeeeeeenaaenns 152
[SENSE<SENSOr= I DM S TATE .t i teteeetieeeeee ettt e s e e e eeetaeeeeeeeata e eeseetanaeeeeeeennsaeeeesnnnaaaaaes 153
[SENSe<SeNsor>:IDM:WCDMa:CRATE. ....uuiteeiietceeeeeeeetie e e e e eette s e e e eeetaaeeeeeeearnaeeeeeeennanns 153
[SEN S ESSENSOI™ D AT A . it e et et e e e e e e et et e eeeeetateeeeae e e e e e e e e e eeeeaaaaaaeeeeeeeeeeaneensnsnnnnnnnns 153
[SENSe<Sensor>:JFUNCHON:CONCUITENL.......cuuueieeeiieiiieeeeeeeeeiee e e e eete e e e e e e eane e e e e eeennaanes 154
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[SENSe<Sensor>:]JAVERage:COUNt:AUTO[:STATe] <state>
Enables auto averaging mode.

Parameters:
<state> *RST: ON

[SENSe<Sensor>:]JAVERage:COUNTt[:VALue] <count>

Sets the filter length, i.e. the number of readings that are averaged for one measured
value. The higher the count, the lower the noise, and the longer it takes to obtain a
measured value.

Parameters:
<count> Range: 1 to 1048576
*RST: 4
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[SENSe<Sensor>:]BWIDth:VIDeo:FNUMber <fnum>
[SENSe<Sensor>:]BANDwidth:VIDeo:FNUMber <fnum>

Sets the video bandwidth for the rectified RF. The setting mainly influences the mea-
surement of the peak envelope power (PEP), determination of the crest factor (CF), the
measurement of the average burst power and the complementary cumulative distribu-
tion function (CCDF).

Parameters:
<numeric_value> 0
4 kHz
1
200 kHz
2

The full bandwidth depends on the power sensor:
R&S NRT-Z14: 600 kHz
R&S NRT-Z43, R&S NRT-Z44: 4 MHz

Range: 0 to 2
*RST: 0

Manual operation: See "Video Bandwidth" on page 55

[SENSe<Sensor>:]JFUNCtion[:ON] <function>
Sets the sensor to the selected measurement mode.

Error messages:

24 "Sensor mode not supported”: A sensor does not support a measurement mode.

28 "Sensor not idle": The sensor is not in the IDLE state.

-151 "Invalid string data": An invalid parameter was transmitted for <string>.

Parameters:

<function> POWer:CFACtor
Crest Factor
The crest factor indicates the level difference between the PEP
value and the average power in dB. It allows thus to recognize
larger modulation distortions.

POWer:FORWard:AVERage
Average
Indicates the average power
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POWer:FORWard:AVERage:BURST

Average Burst Power

IThis term is used for pulsed RF signal to define the average
carrier power within the burst. The average burst is equal to the
PEP (Peak Envelope Power) value if the burst is unmodulated
and has no overshoots. The NRT2 measures the average burst
power by multiplying the average power with the ratio of burst
period to burst width. The two burst parameters must either be
user-defined or the ratio is automatically determined by the
NRT2. Manual entry of the parameters is possible any time and
the sensors NRT-Z43/44 also allow automatic measurement.

POWer:FORWard:PEP

Peak Envelope Power

This is the periodically recurring peak value of the carrier power
at maximum modulation. The PEP is an important parameter for
describing the modulation characteristics of transmitter output
stages. The level difference between PEP and AVG may be
between 0 dB (CW signal) and some 10 dB (radar bursts).

POWer:FORWard:CCDFunction

CCDF

This function provides information about the probability of the
peak envelope power exceeding a preset threshold. It is suitable
e.g. for assessing the power distribution of spread-spectrum sig-
nals (CDMA or similar). The sensors NRT-Z43/44 provide this
function. The video bandwidth can be selected.

POWer:ABSorbtion:AVERage

Average Absorbed Power

This function Indicates the difference between forward and
reverse power.

POWer:ABSorbtion:AVERage:BURSt

Average Absorbed Burst Power

This function Indicates the difference between forward and
reverse power (burst).

POWer:ABSorbtion:PEP

Absorbed Peak Envelope Power

This function Indicates the difference between forward and
reverse power (PEP).

POWer:REVerse

Reverse Power

Reverse power (in W or dBm. according to power indication).

*RST: POWer:AVG

[SENSe<Sensor>:][POWer:][AVG:]JAPERture[:VALue] <integration_time>

Determines the integration time for a single measurement in the ContAv mode. To
increase the measurement accuracy, this integration is followed by a second averaging
procedure in a window with a selectable number of values. The filter window is config-
ured with the [SENSe<[1]..4>] :AVERage commands.
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Parameters:

<integration_time>  Range: 8.3e-9 to 30.0
*RST: 0.005
Default unit: s

[SENSe<Sensor>:]JFREQuency[:CW] <frequency>
This command informs the NRT of the carrier frequency of the specified sensor.

The entered frequency value is required to correct the frequency-dependent response
of the sensor. For this purpose NRT sensors contain a ROM with all sensor-specific
data. For NAP sensors frequency-dependent calibration factors can be entered via the
CALibration system.

Parameters:

<frequency> Range: 0.0 to 110.0e9
*RST: 1.0e9
Default unit: Hz

Example: SENS1:FREQ 10 MHz

Manual operation: See "[Freq]" on page 24
See "<Sensor name>" on page 54

[SENSe<Sensor>:]JFREQuency:FiIXed <frequency>
This command informs the NRT of the carrier frequency of the specified sensor.

The entered frequency value is required to correct the frequency-dependent response
of the sensor. For this purpose NRT sensors contain a ROM with all sensor-specific
data. For NAP sensors frequency-dependent calibration factors can be entered via the
CALibration system.

Parameters:

<frequency> Range: 0.0 to 110.0e9
*RST: 1.0e9
Default unit: Hz

Example: SENS1:FREQ 10 MHz

SENSe<Sensor>:BURSt:MODE <mode>
This command instructs the NRT how to measure the average burst power.

Parameters:

<mode> AUTO | USER
AUTO
The sensor automatically recognizes the duty cycle of the burst
series and calculates the average burst power from this duty
cycle and the average power. An appropriate video bandwidth
has to be set . For NAP-sensors, AUTO cannot be selected.
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USER

The duty cycle is defined by the burst width and burst period,
see SENSe<Sensor>:BURSt:PERiod on page 152 and
SENSe<Sensor>:BURSt:WIDTh on page 152. The NRT calcu-
lates the average burst power from this duty cycle and the aver-
age power.

*RST: AUTO

Example: SENS1:BURS:MODE AUTO

SENSe<Sensor>:BURSt:PERiod <value>

This command defines the burst period. It is only valid in the "USER" mode, see
SENSe<Sensor>:BURSt :MODE on page 151.

Parameters:
<value> Range: 0.0 to 1.0
*RST: 0.1
Default unit: s
Example: SENS1:BURS:PER lms

SENSe<Sensor>:BURSt:WIDTh <width>

This command defines the width of a burst. It is only valid in the "USER" mode, see
SENSe<Sensor>:BURSt : MODE on page 151.

Parameters:

<width> Range: 0.0 to 1.0
*RST: 0.01
Default unit: s

Example: SENS1:BURS:WIDT 10ms

[SENSe<Sensor>:]DM:STANdard <standard>

This command selects the communication standard. Which settings are available
depends on the sensor used. The settings are valid only if the modulation correction is
switched on via the INPut<n>:DM: STATe ON command.

Parameters:

<standard> IS95 | WCDMa | DVBT | DAB
*RST: 1IS95

Example: SENS1:DM:STAN IS95

Manual operation: See "Modulation" on page 53
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[SENSe<Sensor>:]DM:STATe <state>

This command switches the correction of the measurement value for modulated sig-
nals on or off. Selection of a communication standard, see [SENSe<Sensor>:]DM:
STANdard on page 152, is enabled only if the correction is switched on.

Parameters:

<state> Range: "ON", "OFF"
*RST: 0

Example: SENS1:DM:STAT ON

Manual operation: See "Modulation" on page 53

[SENSe<Sensor>:]DM:WCDMa:CRATe <value>

This command defines the chip rate for the communication standard WCDMA. The
allowed range is sensor-dependent; the value is always entered without the unit (s™').

Parameters:
<value> Range: 0.0 to 8.2e6
*RST: 1.0e6
Default unit: Hz
Example: SENS1:DM:WCDM:CRAT 4.096E6

[SENSe<Sensor>:]DATA? [<function>]

This command provides access to the results of the current measurement(s). It is pos-
sible to request the result of a certain measurement function or to query the results of
all measurement functions switched on. The measurement functions are configured
with the SENS<n>:FUNC. .. commands.

The responses are output in the unit selected for the corresponding function. For some
functions, the unit can be selected.

By defining the measurement function, the result of a special measurement function is
requested. Without this specification the results of all active functions are queried. The
responses are given in the sequence of the measurement functions listed under
[SENS<n>: ] FUNC:ON.

The command is a query and therefore has no *RST value.

Query parameters:

<function>
Example: SENS2:DATA? "POW:FORW:AVER"

Returns the measured result for the average forward power.
Usage: Query only
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[SENSe<Sensor>:]JFUNCtion:CONCurrent <concurrent>

This command defines whether several measurement functions may be simultaneously

activated.

Parameters:

<concurrent> ON
Two measurement functions may be simultaneously active. If
two measurement functions are mutually exclusive, the error
message. —221 "Settings conflict” is generated and the first set-
ting retained. All POW: FORW and POW : ABS functions are mutu-
ally exclusive. This applies also to the POW: REV and POW:S11
functions.
OFF
Only a single function can be active. If a new measurement
function is switched on, the previously active function is switched
off automatically.
*RST: ON

Example: SENS2:FUNC:CONC ON

[SENSe<Sensor>:]JFUNCtion:OFF:ALL<Channel>

This command switches off all measurement functions referring to a specific channel
no. <m>, i.e. SENSe<Sensor>:Function:0FF:ALL1 switches off all forward mea-
surement functions, SENSe<Sensor>:Function:0FF:ALL2 switches off all mea-
surement functions in the reverse channel.

The command is a function call and therefore has no *RST-value.

Suffix:

<Channel> 1.2

Example: SENS1:FUNC:0OFF:ALL1
Usage: Event

[SENSe<Sensor>:]JFUNCtion:OFF[:FUNC] <function>

This command switches off a specified measurement function. If the command is in the
form of a query, the headers of all switched-off measurement functions will be returned
in the sequence defined under [SENS<n>] : FUNC: ON.

The command is a function call or query and therefore has no *RST value.

Setting parameters:
<function>
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Example: SENS2:FUNC:OFF "POW:REV"
SENS2: FUNC:OFF?
The following response would be possible:
"POW:CFAC","POW:FORW:AVER:BURS", "POW:FORW:PEP",
"POW:FORW:CCDF", "POW:ABS:AVER",
"POW:ABS:AVER:BURS", "POW:ABS:PEP", "POW:REV"

Usage: Setting only

[SENSe<Sensor>:]JFUNCtion:STATe? <function>
This command returns the status of the measurement function:

® Response 0: measurement function switched off
® Response 1: measurement function switched on

All functions defined under SENS<n>: FUNC : ON are available as measurement func-
tions.

The command is a query and therefore has no *RST value.

Query parameters:

<function>
Example: SENS2:FUNC:STAT? "POW:REV"
Usage: Query only

[SENSe<Sensor>:]INFormation?

This command returns the condensed data of the sensor in form of an ASCII string.
Example: SENS2:INF?

Usage: Query only

Manual operation: See "Sensor Info" on page 71

[SENSe<Sensor>:]NAME <name>

Set a user selectable name for the sensor. This has no further influence on other func-
tions. It exists for naming a sensor according to user requirements.

Parameters:
<name>

[SENSe<Sensor>:]POWer:CCDFunction:REFerence <ref>

This command defines the threshold for the cumulative distribution function (CCDF).
The distribution function states the probability (in %) of the envelope power lying above
the threshold. Units W or dB or dBm.
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<ref>

Example:

SENSe

Range: 0.0 to 100.0e6
*RST: 1.0e-3
Default unit: W

SENS2:POW:CCDF:REF 10W

[SENSe<Sensor>:]POWer:REFLection:RANGe:AUTO <state>

This command switches the automatic adaptation of the bargraph scaling for the reflec-
tion indication on or off.

Parameters:
<state>

Example:

Manual operation:

ON
If auto-ranging is switched on, the scale limits of the bargraphs
are automatically adapted to the current measured value.

OFF
If it is switched off, the scale limits remain fixed.
*RST: 1

SENS1:POW:REFL:RANG:AUTO OFF

See "Autoscale" on page 42
See "Fail Voltage" on page 70

[SENSe<Sensor>:]POWer:REFLection:RANGe:LIMit:DETect <value>

This command defines the conditions for a logic high level (> 2.7 V) being output at the
AUX TTL connector if this connector has been defined as a monitoring output for the
power indication (e.g. with the command SENSe<n>: POWer :RANGe:LIMit ON).

Parameters:
<value>

Example:

Manual operation:

User Manual 1178.5550.02 — 06

INBound | OUTBound | HIGH

INBound
A high level is output if the measured power is within the range
specified by the scale limits of the lefthand bargraph.

OUTBound
A high level is output if the measured power is out of the range
defined by the scale limits of the lefthand bargraph.

HIGH
A high level is output if the measured power exceeds the upper
scale limit of the lefthand bargraph.

*RST: HIGH

SENS1:POW:RANG:LIM:DET INB

See "Fail Voltage" on page 70

156



R&S®NRT2 Remote Control

SENSe

[SENSe<Sensor>:]POWer:REFLection:RANGe:LIMit[:STATe] <state>

This command can be used to define the AUX TTL connector as a monitoring output
for the reflection (ON state). In the OFF state, the connector may be defined either as a
monitoring output for the power indication or as a trigger input. If the AUX TTL connec-
tor is assigned more than one function, the error message —221 "Settings conflict” is
generated and the first setting retained.

Parameters:

<state> Range: "ON", "OFF"
*RST: OFF

Example: TRIG:SOUR INT

SENS1:POW:RANG:LIM OFF
SENS1:POW:REFL:RANG:LIM ON

Manual operation: See "Mode" on page 69

[SENSe<Sensor>:]POWer:REFLection:RANGe:LOWer <lower>

This command defines the lower scale limit for the righthand bargraph (power indica-

tion).

Since the entry is made without unit, the following should be observed:

® The meaning of the entered numeric value depends on the display mode selected.
The value 1.0 may mean matching (SWR indication) or total mismatch (indication
of reflection coefficient).

® The entered numeric value remains the same when another display mode is

selected (SWR, return loss, reflection coefficient or reverse power) so that a
change of the display mode also changes the meaning of the scale limit.

® For the entered scale limit to become effective, the automatic scaling of the bar-
graph has to be switched off.

Parameters:

<lower> Range: -1999.0 to 1999.0
*RST: 0.0

Example: The following commands set the lower scale limit to an SWR of
1.0:

SENS1:POW:REFL:RANG:AUTO OFF
SENS1:POW:REFL:RANG:LOW 1.0
SENS1:FUNC "POW:REFL"
UNIT1:POW:REFL SWR

[SENSe<Sensor>:]POWer:REFLection:RANGe[:UPPer] <upper>

This command defines the upper scale limit for the righthand bargraph (reflection indi-
cation). The entry is made without unit. For further details, see [SENSe<Sensor>:
]POWer :REFLection:RANGe: LOWer on page 157.
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Parameters:
<upper> Range: -1999.0 to 1999.0
*RST: 1.0
Example: The following commands set the upper scale limit to a reverse

power of 100 W:
SENS1:POW:REFL:RANG:AUTO OFF
SENS1:POW:REFL:RANG 100
SENS1:FUNC "POW:REV"
UNIT1:POW W

[SENSe<Sensor>:]POWer:PEP:HOLD <time>
Sets the hold time of the peak hold circuit of the sensor.

Parameters:

<time> Range: 1.0e-3 to 1.0e-1
*RST: 6.0e-2
Default unit: s

[SENSe<Sensor>:]POWer[:POWer]:RANGe:AUTO <state>

This command switches the automatic adaptation of the bargraph scaling to the mea-
sured power value on or off.

Parameters:

<state> ON
If auto-ranging has been selected, the scale limits of the bar-
graphs are automatically adapted to the current measured value.

OFF
If auto-ranging is switched off, the limits and hence the scale
remain fixed.

*RST: 1
Example: SENS1:POW:RANG:AUTO OFF

Manual operation: See "Autoscale" on page 42

[SENSe<Sensor>:]POWer[:POWer]:RANGe:LIMit:DETect <value>

This command defines the conditions for a logic high level (> 2.7 V) being output at the
AUX TTL connector if this connector has been defined as a monitoring output for the
power indication (eg with the command SENSe<n>: POWer :RANGe:LIMit ON).

Parameters:
<value> INBound | OUTBound | HIGH

INBound
A high level is output if the measured power is within the range
specified by the scale limits of the lefthand bargraph.
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OUTBound
A high level is output if the measured power is out of the range
specified by the scale limits of the lefthand bargraph.

HIGH
A high level is output if the measured power exceeds the upper
scale limit of the lefthand bargraph.

*RST: HIGH

Example: SENS1:POW:RANG:LIM:DET INB

[SENSe<Sensor>:]POWer[:POWer]:RANGe:LIMit[:STATe] <state>

This command can be used to define the AUX TTL connector as a monitoring output
for the power indication (ON state). In OFF state, the connector may be defined either
as a monitoring output for the matching or as a trigger input.

If the AUX TTL connector is assigned more than one function, the error message —221
"Settings conflict” is generated and the first setting retained.

Parameters:

<state> Range: "ON", "OFF"
*RST: OFF

Example: TRIG:SOUR INT

SENS1:POW:REFL:RANG:LIM OFF
SENS1:POW:RANG:LIM ON

Manual operation: See "Mode" on page 69

[SENSe<Sensor>:]POWer[:POWer]:RANGe:LOWer <lower>

This command defines the lower scale limit for the lefthand bargraph (power indica-
tion).

Since the entry is made without unit, the following should be observed:

® The selected unit is decisive for the absolute value of the scale limit.

® The entered numeric value remains the same when another unit is selected (W,
dBm, %, dB) so that a change of the unit also causes a change of the scale limit.

® For the entered scale limit to become effective, the automatic scaling of the bar-
graph has to be switched off.

Parameters:

<lower> Range: -1999.0 to 1999.0
*RST: 0.0

Example: A lower scale limit of 150 mW is set with the following com-
mands:

SENS1:POW:RANG:AUTO OFF
SENS1:POW:RANG:LOW 0.15
UNIT1:POW W

User Manual 1178.5550.02 — 06 159



R&S®NRT2 Remote Control

SENSe

[SENSe<Sensor>:]POWer[:POWer]:RANGe[:UPPer] <upper>

This command defines the upper scale limit for the lefthand bargraph (power indica-
tion). The entry is made without unit. For details, see
SENSe<Sensor>:POWer [ :POWer] :RANGe: LOWer.

Parameters:

<upper> Range: -1999.0 to 1999.0
*RST: 1.0

Example: An upper scale limit of 35.7 dBm is set with the following com-
mands:

SENS1:POW:RANG:AUTO OFF
SENS1:POW:RANG 35.7
UNIT1:POW DBM

[SENSe<Sensor>:]POWer:REFerence <ref>

Enters the reference values (in W or dBm) for the relative power indication (in %, dB,
or dBm). Units: Watt or dBm.

Parameters:

<ref> Range: 0.0 to 100.0e6
*RST: 1.0
Default unit: W

Manual operation: See "Forward Reference Value, Reflection Reference Value"
on page 41

[SENSe<Sensor>:]JRRESolution <rres>

This command changes the measurement resolution. This has an effect on the accu-
racy of the measurement, its duration, and on the number of digits indicated in the dis-

play.
Parameters:
<rres> LOW | HIGH
*RST: LOW
Example: SENS1:RRES LOW

Manual operation: See "Resolution" on page 47

[SENSe<Sensor>:]SWR:LIMit <limit>

This command sets the limit value for the SWR at which an alarm is triggered. For an
alarm signal to be output, the forward power must also exceed a preset threshold
THReshold.

Parameters:
<limit> Range: 1.0 to 100.0
*RST: 3.0
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Example: SENS1:SWR:LIM 1.5

[SENSe<Sensor>:]SWR:SIGNal[:TTLSignal]:LEVel <level>
This command is used to define the logic level of the SWR alarm at the AUX TTL con-

nector.
Parameters:
<level> LOW | HIGH
*RST: HIGH
Example: SENS1:SWR:SIGN:LEV HIGH
11.13 SERVice
SERVICEIUNLOCK. .« ettt e et ettt et e ettt e e e e e e e e e e e e e e e eeenn 161

SERVice:UNLock <password>

Before other SERVice system commands are accepted, they must be enabled with
SERV:UNL 1234,

Setting parameters:
<password> *RST: 0

Usage: Setting only

11.14 STATus
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STATUS:QUESHONADIEIENABIE.......u ettt e e e et e e e e e eeannas 163
STATUS:QUESHIONAbIE:NTRANSIION. ....ciieeieiiiieeeeeeiiiee e ee et e e e e e etee e e e e e eeteeeeeeeesaaeeaaeens 164
STATUS:QUESHIONAbIE:PTRANSIHION. ....cvuuuieeieiiiiieieee et e et e e e e e e e e eeran s 164
STATUS:QUESHONALIE[:EVENL] 2. .. 164
STATus:QUEStionable:BIT<bitno>:CONDItION?.......cuuieiiieeeiie e e e e e e e eea e 164
STATus:QUEStionable:BIT<bitno>:ENABIE.........coouuieeeeeeeee e 164
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STATus
STATus:QUEStionable:BIT<bitno>:NTRANSIION........cvuiiriiieeiieeee et ee e e e e e e eaaees 164
STATus:QUEStionable:BIT<bitno>:PTRANSIION. ......iiuiiiiiieeei e e 164
STATus:QUEStionable:BIT<bitnO>[:EVENL]?......cceeieeeeeeeeeeeee e e e e e e e e e e e e eeeeeeeees 165
STATUS:QUEUEENEXT]?. oottt eeeeeeee e eeeeesese st et en s s see e eeeeeesesese st eeenenneseseeeeenenenesens 165

STATus:OPERation:CONDition?

Return values:
<RegisterValue>

Usage: Query only

STATus:OPERation:ENABIe <RegisterValue>

Parameters:
<RegisterValue>

STATus:OPERation:NTRansition <RegisterValue>

Parameters:
<RegisterValue>

STATus:OPERation:PTRansition <RegisterValue>

Parameters:
<RegisterValue>

STATus:OPERation[:EVEN{t]?

Return values:
<RegisterValue>

Usage: Query only

STATus:OPERation:BIT<bitno>:CONDition?

Suffix:

<bitno> 8..12
Return values:

<RegisterBit>

Usage: Query only

STATus:OPERation:BIT<bitno>:ENABIe <RegisterBit>

Suffix:
<bitno> 8..12
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STATus

Parameters:
<RegisterBit>

STATus:OPERation:BIT<bitno>:NTRansition <RegisterBit>

Suffix:
<bitno> 8..12

Parameters:
<RegisterBit>

STATus:OPERation:BIT<bitno>:PTRansition <RegisterBit>

Suffix:
<bitno> 8..12

Parameters:
<RegisterBit>

STATus:OPERation:BIT<bitno>[:EVEN{t]?

Suffix:

<bitno> 8..12
Return values:

<RegisterBit>

Usage: Query only

STATus:PRESet
Resets the edge detectors and ENABle parts of all registers to a defined value.

Usage: Event

STATus:QUEStionable:CONDition?

Return values:
<RegisterValue>

Usage: Query only

STATus:QUEStionable:ENABIe <RegisterValue>

Parameters:
<RegisterValue>
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STATus

STATus:QUEStionable:NTRansition <RegisterValue>

Parameters:
<RegisterValue>

STATus:QUEStionable:PTRansition <RegisterValue>

Parameters:
<RegisterValue>

STATus:QUEStionable[:EVEN{]?

Return values:
<RegisterValue>

Usage: Query only

STATus:QUEStionable:BIT<bitno>:CONDition?

Suffix:

<bitno> 9..12
Return values:

<RegisterBit>

Usage: Query only

STATus:QUEStionable:BIT<bitno>:ENABIe <RegisterBit>

Suffix:
<bitno> 9.12

Parameters:
<RegisterBit>

STATus:QUEStionable:BIT<bitno>:NTRansition <RegisterBit>

Suffix:
<bitno> 9.12

Parameters:
<RegisterBit>

STATus:QUEStionable:BIT<bitno>:PTRansition <RegisterBit>

Suffix:
<bitno> 9..12

Parameters:
<RegisterBit>
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11.15

SYSTem

STATus:QUEStionable:BIT<bitno>[:EVENt]?

Suffix:

<bitno> 9..12
Return values:

<RegisterBit>

Usage: Query only

STATus:QUEue[:NEXT]?
Queries the most recent error queue entry and deletes it.

Positive error numbers indicate sensor 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.

Return values:

<ErrorCode>

<ErrorDescription>

Usage: Query only

SYSTem
SYSTem:COMMunicate:GPIB[:SELF:ADDRESS...........cceevereeeeeeerrrereiinsaaeeeseseeeeaaaaeaees 167
SYSTem:COMMunicate:INET[:SELF]:MODE.........ccuuuiiiieiieiiiee et e e e e e eebe e e 167
SYSTem:COMMunicate:NETWOrk[:IPADAress|:MODE..........cooeeeieeiueeeeeeeeeiiieeeeeeeevieeeeeeeeens 167
SYSTem:COMMunicate:INET[:SELF]:ADDRESS.....cuiiuiiiiiiieeie e et e e e 167
SYSTem:COMMunicate:NETWork[:IPADAress][:ADDRESS]....c.cceuiiuiiiieieieii et eeeeaee 167
SYSTem:COMMunicate:INET[:SELF]:GATeway:ADDRESS. .......ccccaaaiaieieeeeeeeaaaaeeeeeeeeeeeeeeeens 168
SYSTem:COMMunicate:NETWOrk[:IPADAreSs]:GATEWAY......uuuuuuuuaaaiereeeeeeeaaaeeeeeereeeeeeeenenees 168
SYSTem:COMMunicate:INET[:SELF]:SUBNetmask:ADDRESS..........ccevvvrrrermrennnnniianaaneeeeens 168
SYSTem:COMMunicate:NETWork[:IPADdress]:SUBNet:MASK.......cccceereeruieeereeririiieeeeeeennnn, 168
SYSTem:COMMunicate:INET[:SELF]:DNS:ADDRESS.....ciiviiiiiiiiiiiiiiiieeeies e e e eans 168
SYSTem:COMMunicate:NETWOrk[:IPADAress]:DNS.........ceiiiiieeiiieieeeeeeiee e e e eeeeiee e e e eeenens 168
SYSTem:COMMunicate:INET[:SELF]:DNS:SUFFIX ..ot e e 169
SYSTem:COMMunicate:NETWork[:COMMON]:DOMEIN........ccceeeieeieiiiieinineiaaaaaae e e e eeeeeens 169
SYSTem:COMMunicate:NETWork[:COMMOoN]:HOSTNAME.......ccceeeeeieieeeeeeeeeieeieinieeeae s 169
SYSTem:COMMunicate:NETWork[:COMMON]:WORKQGIOUP.....eeeereeeiieieeeeeeiniieeeeeeeeinneeeeees 169
SYSTem:COMMuUNIcate:NETWOIK:RESTaAIM....uuuuieieieieieeeeeeeeeeeeeeeeeeeeeeeeee e e 170
SYSTem:COMMUNICAte:NETWOIK:STATUS?....cceeeieeeeeeeeeeeeieieietnceeeseeeseeeeeeaaaaasaeeseeeeeeees 170
SYSTem:COMMunicate:NETWOrk:MACAdAreSS?......uuuiiieeeeieiieieeeeeeieieeeeeeanneseeeeeninnneeaaens 170
S S T 1= 0 T 7 1 =R 170
N SR L=Ta o T B AV o= | 170
R S TL=T DL o SRR 171
SYSTem:DFPRINE:HISTOrY:COUNL?. ....cciiiiieee et ee ettt e e e et e e e e e eeaae e e e e e eebaaeeeeeeeees 171
SYSTem:DFPRINGHISTOrY: ENTRY 2. e e e eas 171
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SYSTem
R T 1T 0 T 11 171
SYSTEM:DISPIAY:UPDALE. ....ccviiitiiiiiceeieee e e et e e e eee e e e e e eeeeeeeeeeeere e aeseeeeaeeaaaaaasaseeeeees 171
SYSTEMINFO[INFO] .. eeeteieiiteeeeaeaa e e e e e e e e e e e e e e e et e et e et eeeeaenen s aaaaaanaeeeeeeeaaaeaaeeeeeeeennnnes 172
SYSTEMIIDNIMODE..... i ceeiiiet e e e et e et e e et e e e et e e e e e e st e e eeaseseaneseraaeernnnnns 172
SY STEMIDNIANSWVE . .. i ceitieee e e et eetce e ee e et e e e e e ettt e e e s ee b e eeeesastaaeaeseetanaeseesassnnsaasenes 172
SR S 1T 0 1 LN A I 173
SYSTEMIOPTIMODE.....c ittt e e et et et et et ea e ea e eaeneseternraernrsernrenrns 173
R A N LT O ol B A NN XL = 173
R ST L=T T O 1 U N 0 T 174
N ST [T 11 RS ] d ==Y RN 174
O AR (=10 = 7= SO 174
O SR L= a1 H {1 = 7o ] SRR 174
SYSTEMIERROMALL?. ..ottt eeeeeetee ettt e e e et e e e e e ee b e e e e e ees b eeeseeantaeeeesenranns 174
SY STEMERROICODE AL ...ttt et e et r e e et en e eneneaenseenanns 174
SYSTeM:ERROI CODE INEX T 2. e e e e e e e e e e ean e 175
SYSTEMERROINICOUNL?. ...eeieeeeee ettt e e et e e e e e e e e e e e e e e e eenneesaaeeennnnas 175
S T L= = R R o | =5 I 175
SYSTEMIHCOPY.....coceeeeeeeetetitt e ee e e e e e e e e eeeeeeeeeeeeeeeeeaeseraatabab e seseseseasaaaesesseseeerenrens 175
SYSTEMINFO: TERMCNA ... .iiiiiiiiiieieee et eee et e e e e et eeeeeeeeabaeeeeseeaataaaeesseesaanaeeaereens 176
SY STEMIVERSION?..cetttie e e eieettee i ee ettt tee e e e ettt et e e e e eeta e eeeeseataaeaeseeastaeeeerestannsaeseesrnnaaaaes 176
SYSTEMIFWUPRALE. ... .ceiiiiiii et ettt e et e e et e e e e e e e e e eaanns 176
SY ST F VU P At S T AT US 2. ettt et et e a e e e et e e e ea e e eae s saenssnrnsenensenees 177
SYSTEMIHELP:HEADEIS?.....c.uieeeeeeeeeeee ettt et e et e e e et e e et e e e e e e eae e e e et e e eennneaes 177
N R L= 00 H = W SN 4 N F= 2 178
SY STEMIHELP:SYNTAXIALL?..eeitiiieieieiitee e ee ettt e e et e e e e e e et e e e e e e et e e e e e easba e eeeeernnanss 178
S S 1T 1 5 0 L PR 178
SY STEMILOCKINAME 2. ..eiiti ettt ettt e e e e e e e et et ra s raenrsarnreneneenesnsnren 178
SYSTEM:LOCKINAME:DETAIHEA?. .. ettt e e e e e eaeans 178
SY STEMILOCKIOWNEI 2. . ettt et e et e e e e e e e e s e e e ea e sarnrenens 178
SYSTem:LOCK:OWNEIDETAIEA?. ... ceeeeeeeeeeeee ettt et e e e e e e e eannes 179
SY STEMILOCK RELEASE. ..uuuuieieieeieieieeeeeeeeeeeeeeeeeeeteta bt eesaeaeseseeeeaaaaaseseeeeeeesesesssrarannnns 179
SYSTEM:LOCKIRELEASEIALL.....cceeeiiiieieeeeetiiie e e e ettt ee e e eete e e e e e e eate e e e e eeenbeeeeesensannaeeaees 179
SYSTem:LOCK:REQUESt:SHAREA?......cceiiiiiieeeee ettt 179
SYSTem:LOCK:REQUESH:EXCLUSIVE] 2. .. ettt e et e e e e e e e 179
SYSTem:LOCK:SHAREA:STRING?. ... ettt ettt et et e e e e e e e e e aee 180
SYSTEMLOCK:TIMEOUL. ... .eeeeieeeee e e et ee e e eee e e et e e e et e e e et e e e enaeeseaeeeeanaeennnnnns 180
SY STEMISERROI? ...ttt e et e e et e e e e e e e e e e et e e e eaaeeeanneeresseeraneeranneeres 180
SY STeMISERROMALL]? et eieeee e ettt e e s e e e e e e e aeaeaeeeeeeeeeeeeeeserssaararnsnnnnnn 180
SYSTEM:SERROIMREMOVE......cccttiiiieeiietiieeeeeeeetee e e e et etee e e e e e eet e e e e e e esab s eeeseetaneeeeesreranns 180
R A N LT RTINS 0 A I P 181
O A 1= 11 RS o LU e (oY o TSRO 181
SYSTEM: TIME:DSTIMEIMODE......citiiiiiiiiiie ettt e e e s e e e enreneneenannes 181
SYSTEM:TIME:DSTIME:RULE. ...t et et e e e e e e e e e eean 181
SYSTem:TIME:DSTIME:RULE:CATAlOG?...cceeieereieeininrnnnaaaaaaaaeeeeeseeaaaaeeeseseeeeeneensessnnnnnnnnns 181
SYSTemM:TIME:HRTIMErABSOIULE. .....cceiiiiiieeee e eee et e e e e eeee e e s eeaae e e e e e eena e e e e eeeenas 181
SYSTem:TIME:HRTIMEr ABSOIUE:SET.....ccvtiieieeeieitiieeeeeetiieeeeeeeetieeeeeeeranaeeeeseesnaseaaeens 182
SYSTem:TIME:HRTIMErRELALIVE......cciieeiiiiie et eee et e e et e e e e eetaee e e e e e eeb e e e e eeenes 182
R S T =T 0 B 174 L= 182
SYSTEMIVERSION?. ... ettt e e e e e e e e e e e e eeee 182
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SYSTem

SYSTem:COMMunicate:GPIB[:SELF]:ADDRess <address>

Sets the address with which the R&S NRT2 can be addressed via the IEC/IEEE bus.
The address is factory-set to 12 and is not changed by a reset.

Parameters:

<address> int_value
Range: 1 to 30
*RST: 12

Manual operation: See "GPIB Address" on page 67

SYSTem:COMMunicate:INET[:SELF]:MODE <state>
SYSTem:COMMunicate:NETWork[:IPADdress]:MODE <mode>

Selects if the IP address is assigned automatically or manually.
Parameters:
<mode> AUTO | STATic

AUTO
Assigns the IP address automatically, provided the network sup-
ports DHCP.

STATic
Enables assigning the IP address manually.

*RST: AUTO

Example: :SYST:COMM:NETW: IPAD:MODE AUTO
The IP address is assigned automatically.

Manual operation: See "Address Mode" on page 64

SYSTem:COMMunicate:INET[:SELF]:ADDRess <|Paddress>
SYSTem:COMMunicate:NETWork[:IPADdress][:ADDRess] <IPaddress>

Sets the |IP address of the R&S NRT2 if the address mode is set to STATic.

Note: Choosing an invalid IP-Address may disturb the traffic on your LAN. If you are
not sure how to configure these settings, please ask your network administrator.

Parameters:
<|Paddress> The four parameter form the IP address x.y.z.a.
Range: 0...255 for each part of the IP address
*RST: This setting is not changed by *RST.
Example: SYSTem:COMMunicate:NETWork: IPADress:ADDRess
108.0.0.255

Sets the |IP address to 104.0.0.255

Manual operation: See "IPv4 Address" on page 65
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SYSTem

SYSTem:COMMunicate:INET[:SELF]:GATeway:ADDRess <Gateway>
SYSTem:COMMunicate:NETWork[:IPADdress]:GATeway <Gateway>

Sets the IP address of the default gateway, if the address mode is set to STATic.

Note: Choosing an invalid IP-Address may disturb the traffic on your LAN. If you are
not sure how to configure these settings, please ask your network administrator.

Parameters:
<Gateway> The four parameter form the IP address x.y.z.a.
Range: 0 to 255
*RST: This setting is not changed by *RST.
Example: SYSTem:COMMunicate:NETWork:IPADdress:GATeway

'192.168.10.254"
Sets the IP address of the default gateway to
192.168.10.254.

Manual operation: See "Default Gateway" on page 65

SYSTem:COMMunicate:INET[:SELF]:SUBNetmask:ADDRess <Mask>
SYSTem:COMMunicate:NETWork[:IPADdress]:SUBNet:MASK <Mask>

Sets the subnet mask, if the address mode is set to STATic.

Note: Choosing an invalid IP-Address may disturb the traffic on your LAN. If you are
not sure how to configure these settings, please ask your network administrator.

Parameters:
<Mask> The four parameter form the IP address x.y.z.a.

Range: 0 to 255

*RST: This setting is not changed by *RST.
Example: SYSTem:COMMunicate:NETWork: IPADdress:SUBNet:

MASK '255.255.255.0"
Sets the subnet mask IP address to 255.255.255.0.

Manual operation: See "Subnet Mask" on page 65

SYSTem:COMMunicate:INET[:SELF]:DNS:ADDRess <server>
SYSTem:COMMunicate:NETWork[:IPADdress]:DNS <server>

Sets the |IP address of the network DNS server if the address mode is set to STATic.

Parameters:
<server> The four parameter form the IP address x.y.z.a.
Range: o to 255
*RST: This setting is not changed by *RST.
Example: SYST:COMM:NETW:IPAD:DNS 123.456.0.1

Sets the IP address of the DNS server to 123.456.0.1.

Manual operation: See "DNS Server" on page 65
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SYSTem
SYSTem:COMMunicate:INET[:SELF]:DNS:SUFFix <Domain>
Stores a DNS suffix which can be used in name resolution queries.
Parameters:
<suffix>
Manual operation: See "DNS Suffix" on page 64
SYSTem:COMMunicate:NETWork[:COMMon]:DOMain <domain>
Sets the domain of the network.
Parameters:
<domain>
Example: :SYSTem:COMMunicate :NETWork:COMMon : DOMain

ABC.DE
Sets the domain of the network to ABC . DE.

Manual operation: See "DNS Suffix" on page 64

SYSTem:COMMunicate:NETWork[:COMMon]:HOSTname <hostname>
Sets the individual host name of the power sensor.

In a LAN that uses a DNS server (Domain Name System server), each instrument con-
nected in the LAN can be accessed via an unambiguous host name, instead of the IP
address. The DNS server translates the host name to the IP address. This is especially
useful when a DHCP server is used, as a new IP address may be assigned each time
the instrument is restarted.

The sensor performs the change of the hosthame immediately after the command is
sent. For this purpose the sensor restarts its connection to the network. During this
time that may take several seconds the sensor cannot be addressed. After the restart
the sensor can be addressed only through the newly set hostname.

Note: It is recommended that you do not change the default host name in order to
avoid problems with the network connection. However, if you change the host name be
sure to use a unique name.

Parameters:
<hostname>

Example: SYSTem:COMMunicate:NETWork:COMMon : HOST
'powersensor-2nd-floor'
Sets the hosthame to powersensor-2nd-floor.

Manual operation: See "Host Name" on page 63

SYSTem:COMMunicate:NETWork[:COMMon]:WORKgroup <Workgroup>

Sets an individual workgroup name for the instrument.
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SYSTem

Parameters:
<Workgroup>

SYSTem:COMMunicate:NETWork:RESTart

Restarts the network connection to the instrument, i.e. terminates the connection and
sets it up again.

Usage: Event

SYSTem:COMMunicate:NETWork:STATus?
Queries the network configuration state.

Example: SYSTem:COMMunicate:NETWork:STATus?
Response: UP
The network is active.

Usage: Query only

SYSTem:COMMunicate:NETWork:MACaddress?

Queries the MAC address of the network adapter.

Parameters:
<MacAddress> string
Usage: Query only

SYSTem:DATE <year>, <month>, <day>
Queries or sets the date for the instrument-internal calendar.

This parameter is protected, in order to prevent accidental changes.

Parameters:

<year> <year>,<month>,<day>
<month> Range: 1 to 12
<day> Range: 1 to 31

Manual operation: See "Date" on page 75

SYSTem:DEVice:ID?
Queries the Rohde & Schwarz device ID.

Return values:
<DevicelD>

Usage: Query only

Manual operation: See "System Info" on page 74
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SYSTem

SYSTem:DFPRint [<Path>]
Generate device footprint.

Setting parameters:
<Path>

Return values:
<XMLDeviceFootprint><dblock>

SYSTem:DFPRint:HISTory:COUNt?
Request the number of device footprints in history.

Return values:
<Count>

Usage: Query only

SYSTem:DFPRint:HISTory:ENTRy? <index>
Return a device footprint from the history. Index "0" returns the most recent one.

Query parameters:
<index>

Return values:
<XmlDeviceFootprint><dblock>

Usage: Query only

SYSTem:DID?
Get R&S device ID.

Return values:
<DevicelD>

Usage: Query only

Manual operation: See "System Info" on page 74

SYSTem:DISPlay:UPDate <displayupdate>

Switches the update of the display on/off. A switchover from remote control to manual
control always sets the status of the update of the display to ON.

Parameters:
<displayupdate> 0]1]OFF|ON

*RST: ON
Example: SYST:DISP:UPD OFF

switches update of displayed parameter values off.
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SYSTem

SYSTem:INFO[:INFO]? [<argument>]
Returns information about the system.

If queried without parameters, the command returns all available information in the
form of a list of strings separated by commas.

If you want to query specific information, add the query parameter:

SYST:INFO? "<string>"

Query parameters:

<argument> 'Manufacturer’, 'Type', 'Stock Number', 'Serial’, 'SW Build', 'MAC
Address', 'Hostname', 'IP Address', 'Domain’, 'Subnetmask’, 'Ga-
teway', 'Mode', 'Status', 'Sensor Name', "Technology', 'Function’,
'MinPower', 'MaxPower', 'MinFreq', 'MaxFreq', 'Impedance’,
'Coupling’, 'Uptime’, 'Cal. Misc.', 'Cal. Abs.", 'Cal. Refl.", 'Cal.
Temp.', ' Cal. Lin.", 'Cal. S-Para.', 'Cal. S-Para. (User)', 'SPD
Mnemonic', 'Cal. Due Date', 'Certificate No', 'Limit', 'TestLimit',
"TestLimit pd'

Usage: Query only

Manual operation: See "System Info" on page 74

SYSTem:IDN:MODE <mode>

Selects if the automatically created instrument identification string is used or a user-
defined option string can be created and used.

Parameters:

<mode> AUTO | USER
AUTO
The automatically instrument identification string is used.
USER

The user-defined instrument identification string is used. The
user-defined instrument identification string is defined with com-
mand SYSTem: IDN:ANSWer on page 172.

*RST: AUTO

Manual operation: See "Customization of *IDN?" on page 67

SYSTem:IDN:ANSWer <string>

Defines the return value for the *IDN query. The maximum string length is 128 charac-
ters.

Parameters:
<string> The string entered is returned with query *IDN?.
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SYSTem

Example: SYST:IDN:MODE USER

Selects user-defined identification
SYST:IDN:ANSW "Test Device"

Defines the identification string 'Test Device'
*TDN?
Response: 'Test Device'

Manual operation: See "Custom IDN String" on page 68

SYSTem:IDN:AUTO <state>
Activates/deactivates the return of a user-defined string for the * IDN query.

Parameters:
<status> ON | OFF

*RST: 1

Manual operation: See "Customization of *IDN?" on page 67

SYSTem:OPT:MODE <mode>

Selects if the automatically created option identification string is used or a user-defined
option string can be created and used.

Parameters:

<mode> AUTO | USER
AUTO
The automatically option identification string is used.
USER

The user-defined option string is used. The user-defined option
string is defined with command sYSTem: OPT: ANSWer
on page 173.

*RST: AUTO

Manual operation: See "Customization of *OPT?" on page 67

SYSTem:OPT:ANSWer <string>

Defines the return value for the *OPT query. The maximum string length is 128 charac-

ters.

Parameters:

<string> The string entered is returned with query *OPT 2.
Example: SYST:OPT:MODE USER

Selects user-defined identification
SYST:OPT:ANSW "Test Option"
Defines the option string 'Test Option'
*QPT?

Response: 'Test Option'
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SYSTem
Manual operation: See "Custom OPT String" on page 68

SYSTem:OPT:AUTO <state>
Activates/deactivates the return of a user-defined string for the *OPT query.

Parameters:
<status> ON | OFF

*RST: 1

Manual operation: See "Customization of *OPT?" on page 67

SYSTem:SPEed <mode>

The data processing speed of the R&S NRT2 can be increased when FAST is
selected. The display is switched off and the measured values are no longer displayed
since the continuous update of the screen content requires computation time.

Parameters:
<mode> NORMal | FAST

*RST: NORMal

SYSTem:PRESet
Triggers a sensor reset.

Usage: Event

SYSTem:REBoot
Reboots the power sensor.

Usage: Event

SYSTem:ERRor:ALL?

Queries all unread entries in the error/event queue and removes them from the queue.
The response is a comma-separated list of error numbers and a short description of
the error in the first in first out order.

Positive error numbers are instrument-dependent. Negative error numbers are
reserved by the SCPI standard.

Usage: Query only

SYSTem:ERRor:CODE:ALL?

Queries all unread entries in the error/event queue and removes them from the queue.
Only the error numbers are returned and not the entire error text.

User Manual 1178.5550.02 — 06 174



R&S®NRT2 Remote Control

SYSTem

Example: SYSTem:ERRor:CODE:ALL?

Queries all entries in the error queue.
Response: 0
No errors have occurred since the error queue was last read out.

Usage: Query only

SYSTem:ERRor:CODE[:NEXT]?

Queries the oldest entry in the error queue and then deletes it. Only the error number
is returned and not the entire error text.

Example: SYSTem:ERRor : CODE

Queries the oldest entry in the error queue.
Response: 0
No errors have occurred since the error queue was last read out.

Usage: Query only

SYSTem:ERRor:COUNt?
Queries the number of entries in the error queue.

Example: SYSTem:ERRor : COUNt
Queries the number of entries in the error queue.
Response: 1
One error has occurred since the error queue was last read out.

Usage: Query only

SYSTem:ERRor[:NEXT]?

Queries the error/event queue for the oldest item and removes it from the queue. The
response consists of an error number and a short description of the error.

Positive error numbers are instrument-dependent. Negative error numbers are
reserved by the SCPI standard.

Example: SYSTem:ERRoOr?

Queries the oldest entry in the error queue.
Response: 0, 'no error'
No errors have occurred since the error queue was last read out.

Usage: Query only

SYSTem:HCOPYy [<filename>]

Triggers a screenshot (hardcopy) of the current display. If a flename is given, this is
used as a target file. Otherwise an internal name is generated which can be read by
the query function.

Parameters:
<filename>
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Manual operation: See "Screenshot" on page 23

SYSTem:INFO:TERMchar <termination>
Selects the termination character(s) for returned information.

Parameters:
<termination> CR|LF | CRLF | STRS

*RST: STRS

SYSTem:VERSion?
Queries the SCPI version the sensor's command set complies with.

Example: SYSTem:VERSion?
Queries the SCPI version.
Response: 1999.0
The sensor complies with the SCPI version from 1999.

Usage: Query only

SYSTem:FWUPdate <fwudata>

This command is used to load new operating firmware into the device.

Rohde & Schwarz provides new firmware in form of * . rsu files. An * . rsu file often
can be downloaded from the Rohde & Schwarz web sites or can be supplied by the
customer support or the product marketing. The * . rsu file is usually packed ina *zip
archive that must be extracted before.

If you want to integrate a firmware update function in their own application, use the
SYSTem:FWUPdate command. The parameter of this command is a "Definite Length
Arbitrary Block Data" containing the direct copy of the binary * . rsu file.

A "Definite Length Datablock" has a well-defined format. It consists of:

°* A'# sign.
® A single digit indicating the length of the number which represents the size of the
binary file.

® The binary data.
® An appended delimiter (LF, 0x0a).

Example:
Lets assume that this file has a size of 10242884 bytes.

To send the file to the sensor for updating the firmware, your application has to assem-
ble a memory block containing:

® The command.

® The "Definite Length Block" header.

® The contents of the * . rsu file.

® A trailing delimiter (OxOa = Linefeed.
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First, have a look at the size of the binary data; it is 10242884 in this case. This num-
ber has 8 digits. Now you have all the information to assemble everything:

® The SYST:FWUP command

® Ablank as a separator

® The '#' sign

® The '8 for the length of the file size

® The '"10242884' specifying the size of the file
° ... (the contents of the * . rsu file).....

® (Ox0Oa as a delimiter

In this example, you would write exactly 10242905 bytes to the sensor (for example via
a 'viWrite()' function).

The result sums up from the values of the above list to:

9+1+1+1+8+ 10242884 + 1= 10242905

In a (pseudo) string notation, it is:

SYST:FWUP #810242884......... (file content) ........ <LF> ,

Where <LF> is a single 0x0a characterand ........ (file content)........ is
the direct byte-by-byte contents of the * . rsu file.

Setting parameters:
<fwudata> <block_data>

Usage: Setting only

SYSTem:FWUPdate:STATus?

While a firmware update is in progress, the LED of the sensors flashes in bright white
color. As soon as the firmware update is over you can read the result of the update
with the SYST : FWUP: STAT? command.

The result of the query is a readable string.

Example: SYSTem:FWUPdate:STATus?
Response: "Success"

Usage: Query only

SYSTem:HELP:HEADers? [<Parser>]

Query parameters:
<Parser>

Return values:
<Headers> <dblock>

Usage: Query only
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SYSTem:HELP:SYNTax? <Header>

Query parameters:
<Header>

Return values:
<Syntax> <dblock>

Usage: Query only

SYSTem:HELP:SYNTax:ALL?

Queries the implemented SCPI commands and their parameters. Returns the result as
a block data.

Return values:
<Syntax> <dblock>

Usage: Query only

SYSTem:KLOCKk <klock>

Parameters:
<klock>

SYSTem:LOCK:NAME?
Returns the name of the interface over which the query was made.

Return values:
<name>

Usage: Query only

SYSTem:LOCK:NAME:DETailed?
Returns the detailed name of the interface over which the query was made.

Return values:
<name>

Usage: Query only

SYSTem:LOCK:OWNer?

Returns the current owner(s) of the locking. In case of shared locking, each interface is
listed only once. If there is additionally an exclusive lock, only the owner of this exclu-
sive lock is returned.

Return values:
<owner>

Usage: Query only
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SYSTem:LOCK:OWNer:DETailed?

Returns the current owner(s) of the locking, including all locking details. In case of
shared locking, each interface is listed only once. If there is additionally an exclusive
lock, only the owner of the exclusive lock is returned.

Return values:
<owner>

Usage: Query only

SYSTem:LOCK:RELease

Releases a locking if the caling client is the owner of the locking. If no locking is active
or the calling client ist not the owner of the locking, nothing happpens.

In case of an active shared locking, the device is locked until all members of the
shared locking group have released the locking.

Usage: Event

SYSTem:LOCK:RELease:ALL
Releases all locking of the calling client.

Usage: Event

SYSTem:LOCK:REQuest:SHARed? <lock_string>[, <timeout>]

This query tries to initiate a shared locking. A lock string must be specified. If success-
ful, the actual lock string of this locking group is returned, otherwise 0.

Query parameters:
<lock_string>

<timeout>

Return values:
<result>

Usage: Query only

SYSTem:LOCK:REQuest[:EXCLusive]? [<timeout>]

This query attempts to initiate an exclusive locking. If successful, 1 is returned, other-
wise 0.

Optionally, a timeout in milliseconds can be specified, specifying the maximum time to
wait for the device to become free if a locking is already active.

The owner of an exclusive locking can call SYST: LOCK:REQ? even if an exclusive lock
already exists. However, SYST: LOCK : REL must be called just as often until the device
is released again.
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Query parameters:
<timeout>

Return values:
<result>

Usage: Query only

SYSTem:LOCK:SHARed:STRing?

Returns the lock string assigned to the locking group when shared locking is active. If
no shared locking was previously initiated, an error is written to the error queue.

Return values:
<result>

Usage: Query only

SYSTem:LOCK:TIMeout <timeout>

Sets the maximum time in milliseconds to wait when processing a command if the
device is locked and the sender of the command is not the owner of the lock before the
command is discarded and an error is written to the error queue.

Setting parameters:
<timeout>

Return values:
<result>

SYSTem:SERRor?

Returns the next static error (if any). Static errors are generally more severe than nor-
mal error conditions, which can be queried with SYSTem: ERRor [ : NEXT] 2. While nor-
mal errors result from, for example, unknown commands or syntax errors and generally
affect a single parameter or setting, the static errors, as a rule, prevent the execution of
normal measurements.

Usage: Query only

SYSTem:SERRor[:ALL]?
Queries the (next) error from the list of static errors.

Usage: Query only

SYSTem:SERRor:REMove <num>

Removes an entry from the list of static errors. The entry is identified by a unique
sequence number <num>.
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Setting parameters:
<num> *RST: 0

Usage: Setting only

SYSTem:SERRor:LIST:ALL?

Queries the list of all static errors that have occurred so far. The list is persistent.
Entries can be removed by SYSTem: SERRor : REMove <n>.

Usage: Query only

SYSTem:SHUTdown
Shuts down the instrument.

Usage: Event

SYSTem:TIME:DSTime:MODE <dst>

Parameters:
<dst>

SYSTem:TIME:DSTime:RULE <rule>

Sets the timezone. You can query the list of the available timezones with sysTem:
TIME:DSTime:RULE:CATalog? on page 181.

Parameters:
<rule>

Manual operation: See "Time Zone Region" on page 75
See "Time Zone" on page 75

SYSTem:TIME:DSTime:RULE:CATalog?
Querys the list of available time zones.

Return values:
<cat>

Usage: Query only

Manual operation: See "Time Zone Region" on page 75
See "Time Zone" on page 75

SYSTem:TIME:HRTimer:ABSolute <duration>

Start a timer relative to an absolutely set start time.
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Setting parameters:
<duration>

Usage: Setting only
Asynchronous command

SYSTem:TIME:HRTimer:ABSolute:SET
Define the start time for an absolute timer.

Return values:
<year>

<month>
<day>
<hour>
<min>
<sec>

<msec>

SYSTem:TIME:HRTimer:RELative <duration>
Start a timer expiring after a given duration from the command's execution time.

Setting parameters:
<duration>

Usage: Setting only
Asynchronous command

SYSTem:TZONe <hour>, <minute>

Specifies the offset of the local time to the UTC time, due to the time zone. There can
be an additional offset due to daylight saving time (DST).

Changing the time zone (offset) does not affect an eventual DST offset and the time
zone configured via SYSTem: TIME: DSTime : RULE on page 181.

The local time is calculated as: local time = UTC + time zone offset + DST offset.

Parameters:
<hour> Range: -12 to 15
<minute> Range: -59 to 59

SYSTem:VERSion?

Return values:
<version>
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TEST
Usage: Query only
TEST
B SR ST = NS Te] R T=Y g 1o o N 183
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TEST:SENSor<Sensor>?

This command returns the status of the active sensor.

Example: TEST:SENS ?

The response is sensor-dependent and could read as follows:
"NRT-Z44 V1.40","TEMPERATURE ERR", "CAL VALUES CHECKSUM ERR"

The response always contains an identification string for the
sensor with the type name and the FW version number. In case
of an error, error messages in plain text are appended. The con-
tent of the response string is identical with the status query in
manual control.

Usage: Query only

Manual operation: See "Sensor Test" on page 72

TEST:ALL?

The command tests all memories of the instrument. This command is a query and
therefore has no *RST value.

Parameters:
<sensor_command> *RST: -

Example: TEST?

Usage: Query only

TEST:DIRect <sensor_command>

This command is used for transferring direct setting commands to the active sensor.
The setting commands are contained in the sensor manual. With a ? appended, the
command returns the response of the sensor to the transferred command.

This command has no *RST value.

Parameters:
<sensor_command> *RST: -
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Example: TEST:DIR "sensor command"

TEST:FRAM?

The command tests the parameter memory. This command is a query and therefore
has no *RST value.

Parameters:
<sensor_command> *RST: -

Example: TEST:FRAM?

Usage: Query only

TEST:RAM?

The command tests the RAM. This command is a query and therefore has no *RST
value.

Parameters:

<sensor_command> *RST: -

Example: TEST:RAM?

Usage: Query only

TEST:ROM?

The command tests the program ROM. This command is a query and therefore has no
*RST value.

Parameters:

<sensor_command> *RST: -
Example: TEST:ROM?

Usage: Query only

11.17 TRIGGER

TRIGger<Measurement>[:IMMEdIate]............ceeveeiiiiiiiieiiiiiieeeeeeas e e e e e e e e e e e e e aeeeeeeeeeeeeaeeeees 184
TRIGger<Measurement>:MODE...........cuuuuuuuuuuuuiaaaaaeieeeeeeeaeeaeaeaeeereeeeeereerererrnrna————— 185
TRIGGEr<MeasuremMent>:SOURCE. .. ..uuuuuuiiiiiieieieeeeeaeeeeeie e eeeeeereererera e e aaeaaaaaaaees 185

TRIGger<Measurement>[:IMMediate]

This command triggers a measurement.

Suffix:
<Measurement> 1...100
Usage: Event
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TRIGger<Measurement>:MODE <mode>

The trigger mode determines the behavior of the instrument if no trigger occurs, and
also the number of acquired waveforms when a trigger occurs.

Suffix:

<Measurement> 1...100

Parameters:

<mode> NORMal | FREerun | SINGle
NORMal
Continuous triggering with regular trigger events.
FREerun

This setting automatically starts a measurement if no trigger
event has occurred after 300 ms.

SINGle
This setting disables continuous triggering so that only one trig-
ger event at a time is executed.

*RST: NORMal

Manual operation: See "Trigger Mode" on page 46

TRIGger<Measurement>:SOURce <mode>

This command sets the trigger source for all the following measurements.

Suffix:

<Measurement> 1...100
Parameters:

<mode> INTernal | EXTernal

INTernal

The internal timer is used as a trigger source. As a result, the
measurement is performed in the freerun mode. This implies
that the sensor carries out measurements permanently but that
they are not related to the test signal.

EXTernal

This mode allows to trigger measurements via the two remote
control interfaces (commands : TRIG and *TRG) or the AUX TTL
connector at the rear panel of the device. The event which
arrives first is used for triggering. The measurement is triggered
immediately after the trigger event arrives. The measured quan-
tity may change before triggering starts but should then remain
unchanged until the end of the measurement.

*RST: INTernal

Manual operation: See "Trigger Source" on page 46
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11.18 UNIT
UNIT<MeasuremMent>:POWWEIRATIO ...t iieeee e e e e e e et e s e et s e e s s esa s et asnaranerans 186
UNIT<Measurement>:POWEIT:VALUE]......vururucieeieieieeeeeeeeeeeeeeeeeeeeeeeessrararsannaaeeeaeeeeas 186
UNIT<Measurement>:POWer:REFLECHON. ......c..cuuiiiieeieieee et ceee et e e e e e s e e e 187
UNIT<Measurement>:POWer:RELAtIVE:STATE. ....u.iiiee i eeeeeeee e et e e e e eea e s e eeeans 187
UNIT<Measurement>:POWer:RELAtVE[:VALUE]......cccceetureeeeeieeriiieeeeeeeeteeeeeeeenaeeeeeeeeennns 188

UNIT<Measurement>:POWer:RATio <unit>
Selects the output unit for the measured power ratio values.

This setting also determines the unit for the parameters of the following commands:
® CALC:REL

® CALC:LIM:UPP

® CALC:LIM:LOW

® DISP:MET:UPP

® DISP:MET:LOW

® OUTP:REC:LIM:LOW

® OUTP:REC:LIM:UPP

Error messages:

If the compute function of the associated calculate block is : SWR, :RLOSs
or :REFLection, then the unit cannot be changed and error message 26,"State not
supported”, is output.

Suffix:

<Measurement> 1...100
Parameters:

<unit> DB|DPCT|O

*RST: DB

Manual operation: See "Fwd Unit" on page 40

UNIT<Measurement>:POWer[:VALue] <unit>
Selects the output unit for the measured power values.

This setting also determines the unit for the parameters of the following commands:
® CALC:REL

e CALC:LIM:UPP

® CALC:LIM:LOW

® DISP:MET:UPP

® DISP:MET:LOW

® OUTP:REC:LIM:LOW

® OQUTP:REC:LIM:UPP

User Manual 1178.5550.02 — 06 186



R&S®NRT2 Remote Control

UNIT

Suffix:

<Measurement> 1...100
Parameters:

<unit> DBM | DBUV | W

*RST: DBM

Manual operation: See "Fwd Unit" on page 40

UNIT<Measurement>:POWer:REFLection <unit>

This command defines the matching of the load being measured as standing wave
ratio, return loss, reflection coefficient, or power ratio R/F (in percent).

NOTE: The command is only effective if the measurement function POW:S11 or POW:
REFL has been activated, see SENS<n>:FUNC subsystem

Suffix:

<Measurement> 1...100

Parameters:

<unit> RCO | RL | SWR | RFR
RCO
Reflection coefficient (0 to 1, without unit)
RL
Return loss (in dB)
SWR
Standing wave ratio (1 to «, without unit)
RFR
Ratio between forward and reverse power (0% to 100%)
*RST: SWR

Example: SENSel:FUNC "POW:REFL"

UNIT1:POW:REFL RCO

Manual operation: See "Standing Wave Ratio (SWR)" on page 40
See "Return Loss" on page 40
See "Reflection Coefficient" on page 40
See "Reflection Ratio" on page 40

UNIT<Measurement>:POWer:RELative:STATe <state>

This command defines the indication of the forward power (FWD), reverse power
(REV) and absorbed power (F-R) in absolute units (W, dBm) or in relative display
mode (%, dB).

Suffix:
<Measurement> 1...100

Parameters:
<state>
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ON
Switches the relative display mode on and the absolute display
off.
OFF
OFF has the opposite effect.
*RST: 0
Example: UNIT1:POW:REL:STAT ON

UNIT<Measurement>:POWer:RELative[:VALue] <unit>

This command allows the forward power (FWD) and the absorbed power (F-R) to be
indicated in relative display mode. For the setting to become effective, the relative dis-
play mode must be switched on, see UNIT<Measurement>:POWer:RELative:
STATe on page 187 and the UNIT<n>:POWer:RELative: STATe ON command.

Suffix:

<Measurement> 1...100

Parameters:

<unit> PCT | DB
PCT
Deviation from reference value in percent.
DB
Deviation from reference value in dB.
*RST: PCT

Example: UNIT2:POW:REL:STAT ON

UNIT2:POW:REL DB
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12.1

12.2

12.2.1

Notifications
Troubleshooting
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®  Performing TeStS. ... e e e e e e ————— 191
e Collecting Information for Technical SUPPOrt.........oooiiiiiiiii e 192
e Contacting CustOmMEr SUPPOIT.........uiiiiiiiieiie e 192

Displaying Information

Status information

Status information is displayed in the title bar of the graphical user interface. See
Chapter 4, "Operating Concepts", on page 28.

In remote control, the status reporting system stores all information on the current
operating state and occurred errors. See:
® Chapter 11.2, "Status Reporting System", on page 93

® Chapter 11.2, "Status Reporting System", on page 93

Instrument information

Instrument information, including the installed hardware and software options, is availa-
ble under Chapter 9.2, "Instrument Info", on page 73.

The hardware configuration is provided separately under Chapter 9.3, "Hardware Con-
figuration", on page 81.
Sensor information

You can display information about one of the connected power sensors. See "Sensor
Info" on page 71.

Notifications

The graphical user interface has a notification center where all information, warning
and error messages are collected. See Chapter 4.1.3, "Notification Center",
on page 31.

Interpreting Notifications and Their Number

In the following, important notifications and their meaning are explained. For all other
notifications, perform tests to find out whether it is a hardware or software problem,
and report the problem to the R&S customer support. See Chapter 12.3, "Performing
Tests", on page 191.
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Notifications

In remote control, notifications and errors are associated with a unique number. Posi-
tive numbers are instrument-dependent. Negative numbers are reserved by the SCPI
standard.

The notification types are grouped in number ranges. In the following description, both
the number used in remote control and the description is given to help identify the
problem.

12.2.1.1 System Notifications

Number range: 1000 to 1999. Described notifications:

1004 - firmware UPdate ErTOr.... ... e e e e e e e e 190
1005 - Settings CONFlICT......eoiiiiie e 190
1007 - target deSCriPtOr ©ITON ... .. it e e 190
1008 - temMPErature @lert.........cceeiiii e 190
1009 - fan failure @M .......o e 191

1004 - firmware update error
Firmware update failed.

Possible reasons:

® You have used an * . rsu file that is not designated for the R&S NRT2. The name
of a suitable * . rsu file starts with "NRT2".

® The firmware update was interrupted or otherwise faulty.

Solution: Perform the firmware update again. See Chapter 10, "Firmware Update",
on page 85.

1005 - settings conflict
Settings conflict of the R&S NRT2 occurred.

Reason: Contradictory settings are allowed so that you are not hampered in your work-
flow.

Solution: Solve the settings conflict before starting a measurement.

1007 - target descriptor error
Servicing required. You cannot resolve the problem yourself.

Solution: Contact customer support. See Chapter 12.5, "Contacting Customer Sup-
port", on page 192.

1008 - temperature alert
R&S NRT2 is overheated. Overheating can damage the R&S NRT2.

Possible reasons:

® |nsufficient airflow. Follow the instructions in Chapter 3.1.4, "Setting Up the Prod-
uct", on page 16.

® The environmental temperature exceeds the suitable temperature range given in
the data sheet under environmental conditions.

® The fan does not work properly. See Chapter 12.5, "Contacting Customer Support”,
on page 192.
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1009 - fan failure alert
The fan does not work. Overheating can damage the R&S NRT2.

Solution: Switch off the R&S NRT2, and contact customer support. See Chapter 12.5,
"Contacting Customer Support", on page 192.

12.2.1.2 Power Sensor Notifications

Number range: 2000 to 2999.
The power sensors report their error states to the R&S NRT2. The error states depend

on the power sensor type.

2007 - sensor overload
The RF input power exceeds the measurement range by far.

Solution: Immediately disconnect the power sensor from the RF source to avoid dam-
age. Use an attenuator or another power sensor that is suitable for the input level.

12.2.1.3 License Key Notifications

Number range: 4000 to 4999.

For all notifications not described here, collect information for technical support. See
Chapter 12.4, "Collecting Information for Technical Support", on page 192. Described
notifications:

4001 - license key management WarNiNg.........coueeeiieeeeeriiiee et 191
4001 - license key management warning
Usually caused by:

® Problems with the system time. See "Date and Time Settings" on page 75.
® Wrong license key for a software option.

12.2.1.4 Queue Handling Notifications
Number range starts from 9000.
9001 - static error queue overflow

The queue of events has reached its maximum number of 1000 notices, warnings and
errors. No more entries are created.

Solution: Solve the errors before continuing.

12.3 Performing Tests

Using the graphical user interface, you can test the following:
® User interface of the R&S NRT2, see Chapter 9.4, "Test", on page 82.
® Connected power sensors, see "Sensor Test" on page 72.
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12.4

12.5

Contacting Customer Support

Collecting Information for Technical Support

If you encounter problems that you cannot solve yourself, contact your

Rohde & Schwarz support center, see Chapter 12.5, "Contacting Customer Support”,
on page 192. Our support center staff is optimally trained to assist you in solving prob-
lems.

The support center finds solutions more quickly and efficiently if you provide them with
information on the instrument and an error description.

Obtaining information from the R&S NRT2 firmware

1. Select [System] > "Test".

2. Create and save the information for troubleshooting. See "Creating information for
troubleshooting" on page 83.

Attach the archive file to an email in which you describe the problem.

If you need to transport or ship the product, see Chapter 13, "Transporting",
on page 193.

Contacting Customer Support

Technical support — where and when you need it

For quick, expert help with any Rohde & Schwarz product, contact our customer sup-
port 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 applica-
tions of Rohde & Schwarz products.

Contact information

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

Figure 12-1: QR code to the Rohde & Schwarz support page
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13 Transporting

Lifting and carrying

See:

e "Lifting and carrying the product” on page 10

® Chapter 3.1.1, "Lifting and Carrying", on page 15
Packing

Use the original packaging material. It consists of antistatic wrap for electrostatic pro-
tection and packing material designed for the product.

If you do not have the original packaging, use similar materials that provide the same
level of protection.

Securing

When moving the product in a vehicle or using transporting equipment, make sure that
the product is properly secured. Only use items intended for securing objects.
Transport altitude

Unless otherwise specified in the data sheet, the maximum transport altitude without
pressure compensation is 4500 m above sea level.
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14.1

14.2

14.3

Disposal

Maintenance, Storage and Disposal

The product does not require regular maintenance. It only requires occasional clean-
ing. It is however advisable to check the nominal data from time to time.

Cleaning

How to clean the product is described in "Cleaning the product” on page 11.

Do not use any liquids for cleaning. Cleaning agents, solvents (thinners, acetone),
acids and bases can damage the front panel labeling, plastic parts and display.

Storage

Protect the product against dust. Ensure that the environmental conditions, e.g. tem-
perature range and climatic load, meet the values specified in the data sheet.

Disposal

Rohde & Schwarz is committed to making careful, ecologically sound use of natural
resources and minimizing the environmental footprint of our products. Help us by dis-
posing of waste in a way that causes minimum environmental impact.

Disposing electrical and electronic equipment

A product that is labeled as follows cannot be disposed of in normal household waste
after it has come to the end of its service life. Even disposal via the municipal collection
points for waste electrical and electronic equipment is not permitted.

hi¢

Figure 14-1: Labeling in line with EU directive WEEE

Rohde & Schwarz has developed a disposal concept for the eco-friendly disposal or
recycling of waste material. As a manufacturer, Rohde & Schwarz completely fulfills its
obligation to take back and dispose of electrical and electronic waste. Contact your
local service representative to dispose of the product.
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Glossary: List of Abbreviations

A
AVG: Average
C
CCDF: Complementary cumulative distribution function
CDMA: Code division multiple access
D
DHCP: Dynamic host control protocol
DNS: Domain name system
E
EMC: Electromagnetic compatibility
EMI: Electromagnetic interference
G
GPIB: General purpose interface bus
H
HiSLIP: High-speed LAN instrument protocol
|
IDN: Instrument identification string
IP: Internet protocol
L
LAN: Local area network
o)
OPT: Option identification string
OSA: Open source acknowledgement
P
PEP: Peak envelope power
S

SCPI: Standard commands for programmable instruments
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SSH: Secure shell

SWR: Standing wave ratio

USB: Universal serial bus

VISA: Virtual instrument software architecture

VNC: Virtual network computing

WCDMA: Wideband code division multiple access
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List of commands

[SENSe<Sensor>:][POWer:][AVG:JAPERIUIE[:VALUE]........cccui ittt 150
[SENSe<Sensor>:]JAVERage:COUNEAUTOISTATE]. ...cueiiiiiiiieiee ettt 148
[SENSe<Sensor>:]JAVERaGE:COUNL[:IVALUE]......ccuiiiiiiiit ettt 148
[SENSe<Sensor>:]BANDWidth:VIDEO:FNUMDET..........coooiiiiiiiiiiiii e 149
[SENSe<Sensor>:1BWIDth:VIDEO:FNUMDET........cc..ciiiiiiiiiieiiieie et 149
[SEN S E RSNSOI IDATA . ... ettt et e et e e ettt e et e e e e e e e e aat e e e aae e e e easaeeeessaeeeasaeeessseeesnsseeeasneeas 153
[SENSe<Sensor=>:IDM:iSTANEAIT. .......ccuiiitiiiiiiiie ettt ettt e e 152
[SENSE<SENSOrSIDIMISTATE. ...ttt ettt h ettt ettt e bt e bt et e sab e e bt e enb e e naeesaneee 153
[SENSe<Sensor=>:]DM:WCDMAa:CRATE. .......c.uie ettt ettt e et e e et e e e et e e e eare e e s eanaeeaaaaeens 153
[SENSe<Sensor>:]FREQUENCY:FIXEA........c.oiiiiii et 151
[SENSe<Sensor>:JFREQUENCY[ICW].......uiiiiiiiiiiii ettt ettt aene e 151
[SENSe<Sensor>:]JFUNCHONCONCUIMENL..........ccciiiieiiii ettt e e e et e e eare e e 154
[SENSe<Sensor>:]FUNCtion:OF F:ALL<Channel>..........c.cooiiiiiiiiiiic e 154
[SENSe<Sensor>:JFUNCHON:OFF[IFUNCT.. ...ttt 154
[SENSE<SENSOr=>:JFUNCHONISTATE?.....c.ieii ettt ettt e et e e e et e e et e e e b e e e sansaeesaseeeaaneeeas 155
[SENSe<Sensor>:JFUNCHON[ION].......ccoiiiiieie ettt ettt b e sane e 149
[SENSe<Sensor>:]INFormation?..

[SENSE<SENSOIS:INAME ... ..ottt e e e e e e e e et e e e st e e e eae e e e esaaeeeasaeeessseeesasseeesaneeas
[SENSe<Sensor>:]POWer:CCDFUNCtion:REFErenCe...........ccoiiiiiiiiiiiiic e
[SENSe<Sensor>:JPOWErPEPIHOLD.........c..coiiiiii et
[SENSe<SENSOr=>:JPOWEIREFEIENCE. .........oeiiiiiie ettt e et e e et e e e e e s erae e e e reeeeannes
[SENSe<Sensor>:]POWer:REFLeCtion:RANGEAUTO.......ccoiiiiiiiiieiii ettt
[SENSe<Sensor>:]POWer:REFLection:RANGE:LIMit:DETEC.........cc.eiiiiiiiiiieeiiesiec e
[SENSe<Sensor>:]POWer:REFLection:RANGe:LIMit[:STATe]....
[SENSe<Sensor>:]POWer:REFLeCtion:RANGELOWET.........c.ooiiiiiiiiiieiiecee et
[SENSe<Sensor>:]POWer:REFLeCtion:RANGE[:UPPEI].........coiiiiiiiiiiiiieie e
[SENSe<Sensor>:]POWer[:POWEr:RANGE:AUTO..........oooiuiiieiieie ettt
[SENSe<Sensor>:]POWer[:POWer]:RANGe:LIMit:DETEC........ccceiiiiiiiiiieecceee e
[SENSe<Sensor>:]POWer[:POWer]:RANGE:LIMIt[:STATE].......cciuiiiiaieiiiieeiie ettt
[SENSe<Sensor>:]POWer[:POWEr]:RANGELOWET...........ccoueeeiiiie et eetee e eetee et e s aaeeeennes
[SENSe<Sensor>:]POWer[:POWEr]:RANGE[:UPPEI]......cc.coiuiiiiiiiecei e
[SENSe<Sensor=>:JRRESOIUTION. .......cc.uiiiiitie ittt ettt
[SENSE<SENSOr=>:JSWRILIMIL......c.uriieiiiie et e e e et e e e st e e e et e e e eta e e e saseeessnneeeannes
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CALCulate<Measurement>:DIMODAE. .........ccuuiiiiiieeiiee e siiteesiie e et ee e st e e e seeeeasseeeeaseeeaanseeeannseeeaseeeeanneeeenseeas 110
CALCulate<Measurement>:HOLD:FUNCHON. ..........oiiiiiiiiiieiie et 110
CALCulate<Measurement>:HOLD[:STATE]. ... ...ttt et e e e et e e et e e sbeeesenseeeasneeeeaneeeas 111
CALCulate<Measurement>:LIMIEITYPE.........cc.ooi ettt e e e s e e enae e e sneeeesnneeeennneeas 130
CALCulate<Measurement>:LIMIt[:STATE].......ccciiiieictiie ettt s e et e e e e e e e e e snseeeenneaeeans 129
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWEer:STATE........cccccciriiieriiiie e 111
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:CCDF ..........ccccervimmieiiiinicriieninnn 111
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATio:RCOefficient.... 112
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATio:RFRatio............ccceeeverrrnnn. 112
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATiO:RLOSS........cccvviririirninenn. 112
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATIO:SWR...........ccoeeeeiveeecirieeens 113
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA]:RATIO[:VALUE].........ccceerrrirrrrrianrnnn 113
CALCulate<Measurement>:LIMit<DirectionalChannel>:LOWer[:DATA][:POWeET]........cc.ccovirrreireiiierreeen. 113
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer:STATE...........cccceriiiiiiiiiieiie e 113
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:CCDF........cccccoiiiiaiiiiiiiiee e 114
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio:RCOefficient............c.cccueenee. 114

CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio:RFRatio..
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATiIO:RLOSS.......ccceeeruiiriieraninnn.
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATIO:SWR.........cccoeriiiiiiriiiiines
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA]:RATio[:VALUE].........cccvvrrerrrrreeren.
CALCulate<Measurement>:LIMit<DirectionalChannel>:UPPer[:DATA][:POWer].........ccccoeeriiiriiiieaeiiieeans
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CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:CCDF .
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio:RCOefficient..................... 116
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio:RFRatio..........c.cccereennen. 117
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio:RLOSSs..........cc.ecevvrrernnnen. 117
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATiO:SWR........cccccceiiiiiiriiennnns 117
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA]:RATio[:VALUE].........ccceerrerrunrnnnn. 118
CALCulate<Measurement>:METer<DirectionalChannel>:LOWer[:DATA][:POWer].........ccccceevuvreeieeeeirenenns 118
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATAJ:CCDF..........cccocceriiiieniiieeiiieeeenes 118
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio:RCOefficient...................... 119
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio:RFRatio... .
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATi0O:RLOSS.........cccceevvverrineenne
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA[:RATIO:SWR.......c.ccceoiirririianinanns
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA]:RATio[:VALUE]...........ecevrrririrrranns
CALCulate<Measurement>:METer<DirectionalChannel>:UPPer[:DATA][:POWer].........cccccerieriniiieiiienens
CALCulate<Measurement>:RELative<DirectionalChannel>:CCDF ............cccccciiiiiiiiniiiiieeeee e
CALCulate<Measurement>:RELative<DirectionalChannel>:POWer..............cccccoiiiiiiiiiiiiiiiiesie e
CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:RCOefficient............cccceeriiiiiinininene
CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:RFRaAtO............cccerviiiniiiiiiniieeece
CALCulate<Measurement>:RELative<DirectionalChannel>:RATio:RLOSs. .
CALCulate<Measurement>:RELative<DirectionalChannel>:RATIO:SWR...........ccccoiiiiiiiiiiiiee e
CALCulate<Measurement>:RELative<DirectionalChannel>:RATIO[:VALUE]..........cccccvuiriiiiiiiienieeieesieee
CALCulate<Measurement>:RELative<DirectionalChannel>[:STATE].........ccovrieiiiiiieiiee e
CALCulate<Measurement>:RESOIULION..........coiiiiii ettt e et e e e e sneeeeannes
CALCulate<Measurement>[:CHANnel<Channel>]:AVERage:COUNt:AUTO[:STATE]......cccervveerrrrireennennnn
CALCulate<Measurement>[:CHANnel<Channel>]:AVERage:COUNI[:VALUE]..........ccccoeeriiiieeiiieieeiieene
CALCulate<Measurement>[:CHANnel<Channel>]:CORRection:OFFSet:RPLane............cccococeeiniiieiiinnens
CALCulate<Measurement>[:CHANnel<Channel>]:CORRection:OF FSet:STATE..........cccoevriiriieniiiiieiieene
CALCulate<Measurement>[:CHANnel<Channel>]: CORRection:OF FSet[:MAGNitude]..
CALCulate<Measurement>[:CHANNeI<KChannel>:FEED..........cccooiiiiiiiii e
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:APERture:MODE............c.ccccoeviiiniiiiiiienieeneee
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:APERtUre[:VALUE]...........ccccvreeiieeeiiiie e
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:BURSt:MODE............ccccoiiiiiiiiiiiiiee e
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:BURSt:PERIOQ............ccccocuiiiiiiiiiiiiiiieeie e
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:BURSt:WIDTh..........ccccceeiiieeiiiieeecee e
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:CCDF:THReshold............cccocoiiiiiiiiiiieieeeen
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:DIRECHON.........c.cccccuiiiiiiiiiiiiciee e
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:DMODulation:WCDMa:CRATe.
CALCulate<Measurement>[:CHANnel<Channel>]:NRT:DMODulation[:VALUE]..........ccceurirriiieiiiieaaiiieeans

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:PEP:HOLD:TIME............cccccoiiiiiniiiieiieeeeseeee

CALCulate<Measurement>[:CHANnel<Channel>]:NRT:VBWIidth[:VALUE]............coevurrieirieeiiiie e

CALIbration<SENSOr>:ZERO........cooiiiiiiiiiie ettt e ettt e et e e e aee e e e bt e e e asbeeesnbeeeannaeasanseeeaanneaaanes

DIAGNOSHCINFOIOTIME? ...ttt et e sttt e e st e e e sae e e e seeeeenseee e sseeeanteeeanneaeeanseeeannseeennseeenns 130
FORMAESREGISIET. ...ttt ettt bttt ekttt e bt e e bt e e he e et e e e ne e e bt e eae e et e eneeebeeaneas 131
FORMEBE I D ATA] ettt ettt ettt et et e et e e e et e e st e e a s e e ebe e e s e e e eaeeemse e st e enbeeemeaemseeeneeenseeeneeaneesnseaneeanes 131
FREQUENCYSSENSOIS ...ttt et b ettt h ettt e bt et e h et et e e et e bt e e st e e ae e et e e e be e e b e e naneeneeen 131
INPut<Sensor>:PORT:OFFSet .
INPUE<SENSOr=>:PORTIPOSIHION. ...ttt ettt ettt e e ettt e e et e e e ene e e e e snseeeanneeeanneeeaannes 132
INPUt<Sensor>:PORT:SOURCEIAUTO........oiiiiiieeiiee e ettt siee e e s e et e e sneeeesnaeeesnneeeennseaeeasneaeenseeas 133
INPUt<SeNnsor>:PORT:SOURGCE[:VALUE].......c.uutieiiiee ettt ett ettt e et a e et e et e e e s e e e aaaeeenseeeeenseeeas 132
MIMEMOTY:ALIGSES?.. ..ottt ettt ettt ettt e e ettt e ettt e ettt e e eaab e e e ama e e e e ams e e e aabb e e e easeeeesmsseeeamseeeeanseeeanneaaanes 134
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MMEMory:ATTRibute ....134
MMEMOTY:CATAIOGILENGEN? ...ttt ettt et 135
L= ToT A N -1 o To SO URUROPRUPINY 135
MIMEMOTY:CDIRECIOIY ...ttt h ekttt e et et e e s bt e be e ea bt e be e et e e e bt e e nbeennneeneeanne 136
MIMEMOTYICOPY ...ttt bbbt b e ettt e ettt e ettt e ae et et e b e be e ntean 136
MIMEMOTY:DATA. ...ttt ettt a et e e et e et e e e e et et e me e ee e e m e e neeeme e neeem e e naeeneenneene e eeeneenteeneennean 136
MMEMOry:DCATAIOGILENGEN? ...ttt ettt e e e saeeaneee s 138
MMEMOTY:DCATAIOG?. ...ttt ettt et b b bbbt b et b et b et na e et e nae et eene e e e 137
MIMEMOTY:DELETE. ...ttt bttt ettt e h e e bt e et e ettt et e e ebe e e b e saneetee e 138
MMEMory:DRIVes?...... ... 138
MMEMOTY:LOAD:ITEM. ...ttt ettt h et eb et e e bt e s e eb et e bt es s e bt naeetenanene e 138
MMEMOTY:LOAD:MAGCRO. ..ot ettt ettt ettt ettt et et et sseeneesaeeneeaseaneeaaeeneeseeneeeenneeneeaneeeeans 139
MMEMOTY:LOAD:ISTATE. ...ttt ettt b ettt ettt ettt et bt e btk e bt et ae et e e e s 139
MIMEMOTY:IMDIRECIONY ...ttt ettt ettt e ettt e e e aae e e e e ket e e e te e e e eate e e e emseeeeamseeeeneeeeannseaeannneaaanes 139
MMEMOTY:IMOVE.......c.e ettt ettt e et me e et e s et e s e e e st e e eme et e ee e emteeneeneenneeneeaneaneenneeneenees 140
MIMEMOTYIMSIS ...ttt ettt e et h bt e bt ettt et et et e e e e e e e 140
IMIMEIMOTYIRCL ...ttt bbbttt ke ettt et ettt ettt e e e bt e b nteas 140
MMEMOTY:RDIRECIOIY ...ttt ettt ettt b ettt ettt et et e e e e naeeetee e 141
MMEMory:SAV ....140
MMEMOTY:STOREITEM. ...ttt bbbttt ettt ettt ettt ebe e e be e e e neeas 141
MMEMOTY:STOREIMACRO. ...ttt ettt ettt a ettt et e bt eeb e et e e et e e eenes 141
MMEMOTY:STOREISTATE. ...ttt ettt b e h e bt e bt ekt e e e bt e ebe e et e e bt e eabeeabe e e bt e saeeebeeanees 141
OUTPUELIMIEIFAIL. .ottt ettt bbbt e bt e bt ete s e 142
OUTPUEMODE SOULPUES.......c ettt h ettt ettt e b e st e e e et e nbeeaane s 142
OUTPut:RECorder<output>:LIMit:LOWEICCDF..........ccoiiiiieiiee ettt e e 145
OUTPut:RECorder<output>:LIMit:LOWer:RATiO:RCOEffiCient.........cooceiiiiiieiiieee e 145
OUTPut:RECorder<output>:LIMit:LOWer:RATIO:RFRALO. ..........ooiieiiiiiiiiieee e 145
OUTPut:RECorder<output>:LIMit:LOWer:RATio:RLOSs.... ... 145
OUTPut:RECorder<output>:LIMit:LOWEr:RATIO:SWR.......cciiiiiieitiiee e 146
OUTPut:RECorder<output>:LIMit:LOWErRATIO[:VALUE].......cocuiiiieiiieiieeieee et 143
OUTPut:RECorder<output>:LIMit:LOWEIT:POWET]........ccoiiiieiiiie ettt 144
OUTPut:RECorder<output>:LIMit:UPPEriCCDF ..........ccoiiiiiiiieiiieeee sttt 146
OUTPut:RECorder<output>:LIMit:UPPer:RATIO:RCOEffiCient..........oocuiiiiiiiiiic e 146
OUTPut:RECorder<output>:LIMit:UPPer:RATIO:RFRALIO. ..........ceiiiiieeiiii et 147
OUTPut:RECorder<output>:LIMit:UPPer:RATIO:RLOSS. ......cciiiiiiiieie e 147
OUTPut:RECorder<output>:LIMit:UPPer:RATIO:SWR.........oiiiiiiiiiie i 147

OUTPut:RECorder<output>:LIMit:UPPer:RATio[:VALue].... ... 144
OUTPut:RECorder<output>:LIMit:UPPEr[:POWET].......ccouiiiiiiie ettt e 144
SENSEe<SENSOr>:BURSEIMODE............oiiiiiiieiiiiee e eeee et e e seeee e et e e st e e e ssteeeannneeeaneeeeanseeeaanseeeannseeesnnes 151
SENSe<SeNSOr>:BURSEPERIOU. ........coiiiitiiitit ettt ettt et e et e b e anaeenee 152
SENSE<SENSOr>BURSEWIDTA. ...ttt ettt ettt e ee e et e et eenbeesaeeeneeeeneeenbeaaneaanns 152
SERVICEIUNLOCK. .....ee ettt ettt ettt e ettt e e et e e e st e e e seeeeeseeeeanteeeeanseeeaanseeeanneeeeanseeeaanseeeannneeenn 161
STATus:OPERation:BIT<bitnO>:CONDItION?........eeiiiiiiiiiit ettt 162
STATus:OPERation:BIT<DItNO>IENABIE............ooiiiiiiiiiii ettt ettt 162
STATus:OPERation:BIT<bitnO>:NTRANSItION. ......c.uiiiiiiieeiiie e e e e s e e aaeee s 163
STATus:OPERation:BIT<bitno>:PTRansition.. ... 163
STATus:OPERation:BIT<DItNO>[:EVENE]?.......ooiiiii ettt 163
STATUS:OPERALION:CONDITION?......ceiiiiie it eiie et see et e e ettt e e et e e e st e e s seeeeassaeeeanseeeantaeeansaeeeanneeeenneeas 162
STATUSIOPERGHONIENABIE. ...ttt et ettt et ettt e et eenbeeaaeeenne 162
STATUS:OPERAON:INTREANSIION. ...ttt et e et e e e tb e e e enre e e e snseeeeaneeeas 162
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STATUS:OPERGION:IPTRANSIIION. ...ttt ettt sbe e 162
STATus:OPERation[:EVENTt]?.... ...162
STATUSIPRESEL.......ootiiitiieiie ettt ettt ettt ettt e et e e e e s st e e aseeeaseeaseeeseeesseesaseesseenseesseeanseesnseensaennnas 163
STATus:QUEStionable:BIT<bitno>:CONDIION?..........iiiiiiiiaiie ittt 164
STATus:QUEStionable:BIT<bItNO>ENABIE. ........couiii et 164
STATus:QUEStionable:BIT<bitno>:NTRANSIHION. .......ccoiiiieiiiiie e 164
STATus:QUEStionable:BIT<bitno>:PTRANSIHION. .........coiiiiiiiiiiiiiii e 164
STATus:QUEStionable:BIT<bItNO>[IEVENL]?........ooiiii e 165
STATUS:QUESHONADIEICONDIION?.....ieiieeiiee ettt et e et e e s e e e st e e ene e e e sseeeesnseeeanneeeanneeeennnen 163
STATUS:QUESHONADIEIENABIE. ..ottt b et s 163
STATUS:QUESHONADIEINTRANSIION. ......eiiiieiie ettt sttt e e ettt e e et e e e enneeeeeneeeeannes 164
STATUS:QUESHONADIEIPTRANSIHION. ....cciiiieiie ettt e et e e et e e et eeenneeeeaneeeens 164
STATUS:QUESHONADIE[:EVENL] ...ttt ettt et e b e anee e 164
STATUSIQUEUE INEXT ] 2. ettt ettt et e et e e st e e ae e et e e e ae e e bt e emse e st e enbeeabeeanseeeneeenneaaneeas 165
SYSTem:COMMunicate:GPIB[:SELF]:ADDRESS. ...ttt 167
SYSTem:COMMuUNICate: INET[:SELF:ADDRESS........uuiiiiiiieeciiee ettt e ettt e et e et e e snae e s enneeeeenneaeanes 167
SYSTem:COMMunicate:INET[:SELF]:DNS:ADDRESS. ........cciiiiiiiiieiieeiee et ieee et e e siee e e 168
SYSTem:COMMunicate:INET[:SELFIDNS:SUFFIX......coiiuiiiiiiiiiieceeee et 169
SYSTem:COMMunicate:INET[:SELF]:GATeWay:ADDRESS. ........ccccueiiiiiiiiiieiie ettt 168
SYSTem:COMMunicate:INET[:SELF]:IMODE...........ooiiiieieeie ettt aeea s 167
SYSTem:COMMunicate:INET[:SELF]:SUBNetmask:ADDRESS...........c.coiuiiiiiiiieiieeiee e 168
SYSTem:COMMunicate:NETWOrK:MACAAArESS?........couuiiiieiiieiie ittt 170
SYSTem:COMMunicate:NETWOrK:RESTAM. ........cooiiiiiiiie ettt e e ee e 170
SYSTem:COMMUNICAtE:INETWOIK:STATUS ... eeeeeieiee et eieee et e e e e s e e s e e st a e e ente e e enaeeesnneeeeanneaeennaeas 170
SYSTem:COMMunicate:NETWOork[: COMMON]:DOMaIN..........cccuiiiiiiee ettt
SYSTem:COMMunicate:NETWOork[:COMMON]:HOSTNAME. .....ccoiuiiiiiiieiiiie ettt
SYSTem:COMMunicate:NETWork[:COMMon]:WWORKgroup...
SYSTem:COMMunicate:NETWOrk[:IPADAreSS]:DNS.......c.oiiiiiiie et e
SYSTem:COMMunicate:NETWOrk[:IPADAress]:GATEWAY.......cccoiuuiiaiiiieaiiieeeiiiaeeiieeeeeeeeasneeeeasaeeeeeeeeeenees
SYSTem:COMMunicate:NETWOrk[:IPADAresS]:MODE.............cooiiiiiiiiiiiieiee et
SYSTem:COMMunicate:NETWork[:IPADdress]:SUBNEt:MASK.........cc.oiiiiiieieiee et 168
SYSTem:COMMunicate:NETWOrk[:IPADAresS][:ADDRESS].....cccccuutiiiiiieaiiieeaiiiee e eieee e e e e e e s 167
SYSTEMIDATE ...ttt ettt e et e st e et e e etee e se e e st e e be e e st e e eseeeaseeesseenseeeseeeseesnseesaeenseesneaannaean 170
SYSTEMIDEVICEID?. ...ttt ettt ettt e h et et eehb e bt e b et e et e ettt e e nb e bt nes 170
SYSTEMIDFPRINT. ...ttt ettt ettt et e e bt e et e e eheeemseeesbeenbeeeseeenbeesaeeanseeanbeeabeaannaanns 171
SYSTem:DFPRINEHISTOrY:COUNL?. ...ttt ettt 171
SYSTem:DFPRINEHISTOrY:ENTRY?.....ei ittt et ettt et e anee e 171
SYSTEMIDID?. .. ettt ettt e ettt eehe e e e st e beeeabe e ekt e e s e e eab e e ke e e s b e e heeenet e st e enbeeeheeeneeenneeneeanne 171
SY STEMIDISPIAY:IUPDALE. .....cciuiiiiii ittt ettt ettt sttt er e 171
SYSTEMIERROIIALL?. ..ttt h et h e et e e b b e e bt e e et e bt e abe e e bt e e nbeennneebeeanne 174
SYSTEMIERROFCODEIALL?. ...ttt ettt h e et e at e et e e e seeabeesaeeeseeenseeabeaaneaanes 174
SYSTEMIERROICODENEXT]?...eietieitie ettt ettt ettt ettt e et e et eeteeesteebeesseeasseeenseeseeesseesseesnseennees 175
SYSTEMIERROFICOUNL? ...ttt ettt b e et b e ea bt e bt e e bt e ebe e anbeeene e e beesaees 175
SYSTEMIERROIMINEXT] 2.ttt ettt ettt et e et e e eae e e bt e ente e st e enbeeeneeenseeeneeeseaanneas 175
SYSTem:FWUPdate

SY STEMIFWUPAE I STATUS?. ...ttt ettt b e et h e et e ekt eeabeeeaeeenbeeanbeesbeeaneeenne 177
SYSTEMIHCOPY ...ttt ettt e ettt e e bt e ehe e e s e e eae e e st e es b e e beeemee e st e enseeaseeanseesnneeseeanns 175
SYSTEMIHELP:HEADEIS?......ceieieee ettt e et e e st e e sttt e e ettt e e et e e e nteeeasseeeanseeeaasseeeanseeesnnaeeeanseeeensneeeane 177
SY STEMIHELP:ISYNTAXIALL? ..ottt ettt b e ettt et e et et e e saeeanbeeanees 178
SY STEMIHELPISYNTAX ...ttt ettt ettt ettt ettt et e e ae e e bt e es e e e beeeae e e st e enbeeaseeenseeeneeanseeeneeeaseeanneas 178
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SYSTEMIIDNIANSWVET . ...ttt b et h bttt e et e bt e eat e et e et e e e be e e et e eneeebeeenees 172
SYSTem:IDN:AUTO
SYSTEMIIDNIMODE ... ...ttt ettt ettt e et e et e e e ae e e st e esseeebeeasseeeseeeaseeesseesbeesseeensaennseenseeannaens 172
SYSTEMINFO:TERMCRA ...ttt ettt e b e bttt et e et e e b e snee e e 176
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