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R&S®NRPV Welcome to R&S NRPV

1.1

1.1.1

1.1.2

Documentation overview

Welcome to R&S NRPV

The power meter software application R&S NRPV represents power measurement for
the most relevant frequency bands and power classes. By communicating with R&S
NRP power sensors, the program covers a wide range of applications, e.g., the basic
continuous average measurement, timeslot burst and scope measurement.

The R&S NRPxxS(N)/A(N)/T(N)/E, R&S NRPxxP and R&S NRP-Zxx are highly accu-
rate standalone measuring instruments. With their internal CPU, the power sensors
process the measurement results and communicate directly with a PC over USB. Addi-
tionally, the R&S NRPxxXN network sensors are equipped with a Gigabit Ethernet
interface with Power-over-Ethernet (PoE) power supply.

With a high dynamic range and automatic error correction, the power sensors are suit-
able for nearly every measurement task. As an example, among other duties, R&S
NRPxxP, or NRP-Z81 measure pulse parameters and you can directly see the results
in the R&S NRPV software.

For measurements with any number of power sensors, the graphical user interface of
R&S NRPV provides functionality and operation comparable to a multi-channel oscillo-
scope.

Documentation overview

This section provides an overview of the R&S NRPV user documentation. Unless
specified otherwise, you find the documents on the R&S NRPV product page at:
www.rohde-schwarz.com/en/software/nrp_s_sn/

User manual and help

Introduces the R&S NRPV and describes how to set up and start working with the
product. Includes basic operations and measurement examples. Contains also the
description of all application modes and functions.

The contents of the user manuals are available as help in the R&S NRPV. The help
offers quick, context-sensitive access to the complete information for the base unit and
the software options.

The user manual is also available for download or for immediate display on the Inter-
net.

See www.rohde-schwarz.com/en/software/nrp_s_sn/.

Data sheets and brochures

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

User Manual 1173.0314.02 — 08 5


http://www.rohde-schwarz.com/en/software/nrp_s_sn/
http://www.rohde-schwarz.com/en/software/nrp_s_sn/

R&S®NRPV Welcome to R&S NRPV

1.1.3

1.1.4

1.2

Key features

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

See www.rohde-schwarz.com/en/software/nrp_s_sn/.

Release notes and open source acknowledgment (OSA)

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

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

See www.rohde-schwarz.com/en/software/nrp_s_sn/.

Application notes, application cards, white papers, etc.

These documents deal with special applications or background information on particu-
lar topics.

See www.rohde-schwarz.com/en/software/nrp_s_sn/.

Key features

R&S NRPV supports all sensor features and settings in the following measurement
modes:

® Trace measurement for representing signal power in the time domain. If you are
working with an R&S NRPxxP or an NRP-Z8x power sensor, for example, the
R&S NRPV also supports pulse analysis.

® Numerical measurement modes as:
— Continuous mode to measure the average power of continuous signals

— Burst mode to analyze pulsed signals. R&S NRPV automatically recognizes
the start and end of a burst. It is possible to exclude pulse build-up and decay
phases, for example to omit signal overshoots.

— Timeslot mode to display the values in a defined time segment. The start and
stop of a pulse signal can be excluded optionally, for example to fade out slow
edges. It is also possible to exclude time domains during measurements, for
example if power fails in certain ranges.

— Gates mode to exclude time segments during measurement
— Statistics measurements to evaluate the ratio of the signal density/distribution
versus power

You can view the measurement results directly, or represent ratios of various traces,
and even record and store measurements over a long term. R&S NRPV indicates the
measurement results numerically and graphically.

User Manual 1173.0314.02 — 08 (]


http://www.rohde-schwarz.com/en/software/nrp_s_sn/
http://www.rohde-schwarz.com/en/software/nrp_s_sn/
http://www.rohde-schwarz.com/en/software/nrp_s_sn/

R&S®NRPV Welcome to R&S NRPV

Scope of applications

In addition, you can set up several measurements in parallel. While a measurement is
active, the others are in standby state, and you can quickly and easily switch between
them.

1.3 Scope of applications

The R&S NRPV covers apart from other functions the following fields of application:
® Test setups and procedures for power amplifiers.
® Measurement of the frequency and/or level response.

® Fast measurement of the transmission characteristics of filters, amplifiers and
frequency converters over a large frequency and dynamic range.

® Measurement of radar systems and their components.

® Measurements compliant with major communication base station standards, e.g.
GSM, WCDMA, etc.
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Hardware

2 System setup

System setup provides information required to prepare the application for power mea-
surement. The chapter contains soft- and hardware requirements, describes how to
install the software on a personal computer and how to get started.

The Virtual Power Meter is provided free of charge on the internet at the download site
of Rohde & Schwarz:

www.rohde-schwarz.com/en/software/nrp_s_sn/

For using the R&S NRPV with the R&S NRPxxS(N)/A(N)/T(N)/E or R&S NRPxxP, you
do not need a license key. You can use the R&S NRPV and all its functions for free.

For power measurements with power sensors of the R&S NRP-Zxx series, you have to
purchase a license key for each sensor. Contact the Rohde & Schwarz sales depart-
ment for purchase. The license key comes with instructions on how to activate the
power sensor in the Virtual Power Meter.

2.1 Hardware

For controlling the sensors by a PC, the following hardware prerequisites must be fulfil-

led.
Table 2-1: Hardware requirements

Minimum requirement
CPU Pentium IV 1 GHz or higher
RAM 1 Gbyte
Hard disk 50 Mbyte free space
Monitor XGA monitor (1024 x 768)
Interfaces USB 1.1 0or USB 2.0

2.1.1 Supported power sensors

Table 2-2: Supported measurements of R&S NRPxxS(N)/A(N)/T(N)/E / R&S NRPxxP power sensors

Sensor Cont Av Trace Burst average Timeslot Statistics
R&S NRPxxP | x X X X X

R&S X

NRPxxA(N)

R&S X X X X

NRPxxS(N)
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Hardware
Sensor Cont Av Trace Burst average Timeslot Statistics
R&S NRPxxE | x X X X
R&S X
NRPxxT(N)
Table 2-3: Supported measurements R&S NRP-Zxx power sensors
Sensor Cont Av Trace Timeslot Statistics
R&S NRP-Z11 X X X
R&S NRP-Z211 X X X
R&S NRP-Z21 X X X
R&S NRP-Z221 X X X
R&S NRP-Z22 X X X
R&S NRP-zZ23 X X X
R&S NRP-zZ24 X X X
R&S NRP-Z27 X
R&S NRP-z228 X X X
R&S NRP-Z31 X X X
R&S NRP-Z37 X
R&S NRP-Z51 X
R&S NRP-Z52 X
R&S NRP-Z55 X
R&S NRP-Z56 X
R&S NRP-zZ57 X
R&S NRP-Z58 X
R&S NRP-Z81 X X X X
R&S NRP-7Z85 X X X X
R&S NRP-Z86 X X X X
R&S NRP-Z91 X
R&S NRP-Z92 X
R&S NRP-Z98 X

2.1.2 Accessories (optionally)

® High-speed hubs for USB 2.0 with own power supply for connecting several power
sensors. For information on recommended USB hubs, refer to Chapter 2.3.2, "Mul-
tiple measurement setup”, on page 15

® NRP-Z3, active USB adapter cable (only for R&S NRP-Zxx power sensors)
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2.2

Software

Supports applications that require external triggering of the power sensor, and pro-
vides separate power supply.
NRP-Z4, passive USB adapter cable (only for R&S NRP-Zxx power sensors)

Supports all basic functions of the sensors like transmission of settings, measure-
ment data and provides power supply of the sensor over USB.

NRP-Z2, extension cable (only for R&S NRP-Zxx power sensors)
Cables of various lengths support test setups with distant sources of up to
10 meters.

NRP-Z5, 4-port USB hub adapter box

The NRP-Z5 sensor hub covers a high-speed USB 2.0 hub. This sensor hub allows
you to connect up to four R&S NRP power sensors, and supports various trigger
modes, such as:

— Bidirectional triggering from a host, e.g. a PC or an R&S instrument
— Internal triggering
— External synchronous triggering

— Triggering in trigger sender mode together with the R&S NRPxxP and NRP-Z8x
Sensors.

To connect a sensor, you can use the USB adapter cable NRP-Z4 with the cable
extension NRP-Z2.

To connect the NRP-Z5 sensor hub, you can use the NRP-Z4 adapter cable, or a
standard USB cable. Separate power supply is not required.

NRP-ZKU cable with a USB connector (only for R&S NRPxxS(N)/A(N)/T(N)/E /
R&S NRPxxP)

Rohde & Schwarz provides cables of various lengths for connecting the R&S
NRPxxS(N)/A(N)/T(N)/E and R&S NRPxxP power sensors over USB.

NRP-ZK6 cable with a push-pull type connector (only for R&S NRPxxS(N)/A(N)/
T(N)/E / R&S NRPxxP)

Cables of various lengths for connecting the R&S NRPxxS(N)/A(N)/T(N)/E and
R&S NRPxxP power sensors to supported instruments from Rohde & Schwarz.

Software

The Virtual Power Meter software runs on PCs with Microsoft®Windows operating sys-

R&S NRPV is available free of charge. You can find the program file
NRPV SetupV3.x.y.exe

for download on the Rohde & Schwarz website:
www.rohde-schwarz.com/en/software/nrp_s_sn/

x and y are subversion and build numbers.
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Software

2.21 R&S NRPV software components

The setup program contains all components required for installation and operation of
the R&S NRPV.

® RS NRPV.exe, the executable application file.

® Release notes (pdf) with up-to-date notes on the individual components and soft-
ware versions.

® Microsoft®Runtime vcredist x86.exe

2.2.2 Installing the R&S NRPV virtual power meter software

This section describes the installation of the R&S NRPV software on a Microsoft®Win-
dows PC. Additionally, the section contains information on the software packages, pre-
requisites and uninstalling.

Prerequisites

® R&S NRPV requires at least 50 MB of free disk space.
® Use the latest version of the R&S NRPV software.
® Close all running applications before installing.

1. Download the latest version of the R&S NRPV setup program from the
Rohde & Schwarz product page www.rohde-schwarz.com/en/software/nrp_s_sn/.

2. Execute NRPV_SetupV3.x.y.exe.

3. Follow the instructions of the setup wizard.

During installation, the setup program:

® |[nstalls the "Microsoft VC Runtime libraries", which can take some time

® Provides selection of the destination directories for the R&S NRPV application files

® Checks whether a current version of the NRP-Toolkit is installed on the computer. If
not a message appears:
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-
75 Setup - R&S NRPV Virtual Power Meter

Checking for an actual NRP-Toolkit
[MRP-Toolkit = lowevel USB drivers]

Important Note -

R&S NREPV Virtual Power Meter requires a reasonably recent
version of the NRP-Toolkit being present.

This installation procedure has not found an NRP-Toolkit
version V4 4 (or higher)

Please click on the link below to download and install the
latest version of the NRP-Toolkit before you start the NRPV “m
program for the first time. -

http: {fwww rohde-schwarz, com/en/softwarefnrp s sn/

%

You can find the R&S NRP Toolkit for download on the product pages of the R&S
NRP power sensors, e.g. http://www.rohde-schwarz.com/en/software/nrp_s_sn/.

2.2.3 Uninstalling R&S NRPV

To uninstall a version of R&S NRPV, use the PC’s control panel:
1. In the Windows task bar, "Start > Settings > Control Panel"
2. Select "Add or Remove Programs".

3. Inthe dialog, select Virtual Power Meter V3.x.y (3.x.y. represents the software ver-
sion).

4. To uninstall the program, select "Uninstall".

2.2.4 Power sensors firmware
Since R&S NRPV works closely leaned on the functionality of the power sensors, the

program checks the firmware version of each connected sensor, and returns a list of
the sensors that require a firmware update.
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Connecting an R&S NRP power sensor to the PC

Check Firmware Yersion rg|
Firmware update is recommended!
MNRPY can be used with MRP-Z:x: Power Sensors which are

equipped with older Firmware, but you may observe
restrickions.

WRP-731 5/ 900004 requires at least firmware ¥1,31.4
MRP-Z11 5/M 200001 requires at least firmware ¥4,13.0

To update the sensor firmware, use the R&S NRP-Toolkit. You find the latest firmware
version in the download area of the R&S websites, e.g.:

www.rohde-schwarz.com/en/software/nrp_s_sn/

www.rohde-schwarz.com/en/product/nrpz/

Table 2-4: Required firmware versions

Power sensor series Minimum

R&S NRPxxS(N)/A(N)/T(N)E V2.30.xx and later
R&S NRPxxP V1.20.xx and later
NRP-Z1x V4.13 and later
NRP-Z2x V4.13 and later
NRP-Z3x V4.13 and later
NRP-Z5x V4.13 and later
NRP-Z8x V1.31.04 and later
NRP-Z9x V4.13 or later

2.3 Connecting an R&S NRP power sensor to the PC

There are different ways for connecting the R&S NRP power sensors to a PC. The foll-
lowing sections show some basic test setups with R&S NRP-Zxx power sensors, but
they apply the same way to products of the R&S NRPxxS(N)/A(N)/T(N)/E and R&S
NRPxxP series. For sensor-specific information, see the user manual of the used
power Sensor.

Make sure that all power sensors are connected to the PC when starting R&S NRPV.
For Information on how to check that a power sensor is working properly see Chap-
ter 2.6.2, "Check if a power sensor is working properly", on page 22
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Connecting an R&S NRP power sensor to the PC

If you connect an R&S NRP power sensor to the PC the first time, the application
installs the USB driver for the sensor automatically. The installed R&S NRP Toolkit pro-

vides the USB drivers.

2.3.1 Single measurement setup

PC with USB

Signal source
host interface

R&S®NRP-Zxx R&S®NRP-Z4

Figure 2-1: Measurement setup with a passive adapter cable NRP-Z4

PC with USB

Signal source
host interface

R&S® NRP-Z81 R&S*NRP-Z3

G I —={L

AC supply
connection
Trigger source
(optional) Plug-in power
su
G BMNC cable (optional, supplied
{not supplied with R&S™ NRP-Z3) with R&S® NRP-23)
TTL/ @
CMOS

Figure 2-2: Measurement setup with an active adapter cable NRP-Z3

1. Connect the power sensor with the USB port of the PC using the NRP-Z3 or NRP-
Z4 adapter cables.

2. Connect the signal source (DUT - Device Under Test) and the power sensor.
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Connecting an R&S NRP power sensor to the PC

2.3.2 Multiple measurement setup

PC with USB
host interface

R&S*NRP-Zxx

Signal source

G

~

uUsBe

AC supply
connection

Signal source

G

~s

Plug-in power
supply
(optional)

Device Under
RE&S®NRP-Zxx Test R&S*NRP-Zxx

~

Figure 2-3: Multiple measurement setup with a USB 2.0 hub

If an application works with more than one power sensor, you probably need a USB
hub. It is recommended that you use an NRP-Z5 Sensor Hub which perfectly fits to
R&S power sensors.

1. Connect the power sensor and the USB hub using the NRP-Z3 or NRP-Z4 adapter
cables

2. Connect the USB hub's upstream port with a USB port of the PC.

3. Connect the signal sources and the power sensors

The following section provides additional information related to the USB interface and
information on operating multiple sensors simultaneously.

Multiple sensors

If multiple sensors need to be connected to one computer, make sure that the USB
device can provide the required amount of current for all sensors. A sensor may need
between 300 mA and 500 mA.

Example:

The NRP-Z81 sensor needs up to 500 mA supply current. Using 4 sensors simultane-
ously on one USB hub requires a total current of at least 2 Amperes.

Even if the rated current values are given in the data sheets, commercially available
USB hubs often do not reliably provide this amount of supply current over a long period
of time.
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2.3.3

System setup

Connecting an R&S NRP power sensor to the PC

It is recommended that you use the NRP-Z5 sensor hub, a 4-port USB hub adapter
box, which perfectly fits to R&S NRP power sensors.

Otherwise, for industrial-grade applications USB hubs for DIN rail mount can provide
up to 1 Ampere per USB port and run off a 24 VV power supply.

The following manufacturers provide such devices:
® Beckhoff hitp://www.beckhoff.com CU8005
® [uetze http://www.luetze.de 745581 DIOHUB USB 4

Complex measurement setup

Complex
e R&S®NRP-Zxx
Trigger
Trigger source LH_
{eptional) P
an PC with USB

R&S®NRP-25
4 port USB hub adapter box

host interface

R&S®NRP-Zxx 1%
UL M -
Recaiver
]| AC supply
D U T ' connection
— e (|-
R&S*NRP-Zxx
H Plug-in power
™ m:((: : : ' P supply
- (optional)
Recaiver

R&S*NRP-Zxx

UL
Recaiver

Figure 2-4: Complex measurement setup with a 4-port USB hub adapter box NRP-Z5

2
&

1. Connect the plug-in power supply
2. Connect the external trigger source

3. Connect the power sensor and the USB hub using the NRP-Z3 or NRP-Z4 adapter
cables

4. Connect the signal sources and the power sensors
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2.4 Starting the R&S NRPV software

® License required

For using the R&S NRPV with the R&S NRPxxS(N)/A(N)/T(N)/E and R&S NRPxxP, no
license key is needed. You can use the R&S NRPV and all its functions for free.
Power measurement with R&S NRP power sensors and R&S NRPV requires a license
key for activating the sensor. Contact the R&S sales department for purchase.
If you have already purchased a license, refer to Chapter 2.5.1, "Activating with
license", on page 18 for activating your sensor in the R&S NRPV.
If a sensor is connected without a license, you can activate the sensor temporarily, for

example, to explore the functionality of the software. See Chapter 2.5.2, "Activating
without license for temporary use", on page 20.

To start the R&S NRPV, perform one of the following:

® In the Windows taskbar, select "Start > Programs > NRPV Virtual Power Meter >
NRPV Virtual Power Meter"

|

|_:¢- Documents » @] MRPY Release Motes

&% MRPV Virtual Power Meter
— S

Figure 2-5: Start R&S NRPV

® On the desktop, select the "R&S NRPV" icon.

&

R&S MRPY
Virtual Power
Meter

Figure 2-6: R&S NRPV Desktop icon

The icon has been automatically created during installation.

® |n the Windows Explorer, select
$PROGRAMFILES%\Rohde-Schwarz\RS NRPV.exe, where $PROGRAMFILESS
is a system variable and refers to the directory, programs are installed in.

Immediately after turning on the start screen appears until the application is ready for
operation. The application opens in a specific preset configuration, see Chapter 5.2.2,
"Startup configuration”, on page 74.
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Activating an R&S power sensor in R&S NRPV

R&S®NRPV
Virtual Power Meter

Copyright 2011- 2015 by Rohde & Schwarz, Germany

ROHDE&SCHWARZ || |

Figure 2-7: Startup Screen

O R&S NRPV startup configuration
S In this dialog you can select the following startup configuration:
® The last active state
® A user definable mode, specified in a task file.
® Default settings

2.5 Activating an R&S power sensor in R&S NRPV

While the R&S NRPxxS(N)/A(N)/T(N)/E and R&S NRPxxP series of USB power sen-
sors contain an activation key for the R&S NRPV as a factory default, the R&S NRP-
Zxx series power sensors need to be activated for the use with R&S NRPV.

If you have already purchased a license key for your R&S NRP-Zxx sensor, proceed as
described in the following section. Alternatively, you can activate a sensor without a
license temporarily, to explore the functionality and scope of the Virtual Power Meter.

2.5.1 Activating with license
In the delivery, you find a license key that unlocks your power sensor in the

R&S NRPV. If you want to perform tasks with several power-sensors, you need a
license key for each sensor.
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Activating an R&S power sensor in R&S NRPV

To activate the sensor, proceed as follows:

1.
2.
3.

Start R&S NRPV.
Connect the sensor.

In the "File" menu, select "File > Licensing"

Configure Trigger Measure Zero )
“-a Mew Task Starting With... 3
2 Open Task... Ctrl+0

Close Task

E Save Task Ctrl+5
Save Task As...

Recent Task Files »

Exit Ctrl+%

Figure 2-8: File > Sensor licensing

The "Licensing NRP-Z Power Sensors for NRPV" dialog opens.

Select Sensor For Licensing F'-FIS MNRP-7591,100001,USB hd | ’ Enter License. ..

Use this Device ID for activating [
vour unregistered license -->  1417,0009K02-10000 1k

Licensing NRP-Z Power Sensors For NRPY g

Evaluate Without License. ..

Cancel

Figure 2-9: Licensing NRP-Z power sensor for R&S NRPV

The dialog indicates all currently connected sensors for selection.
Select the sensor.

Select "Enter License".

The "License Activation" dialog opens.

License Activation

License Key I c3a5da08 14ab5shf26 122 3d00b 1209k

ar

Licenze File I Browse... |

OK Cancel

Figure 2-10: License Activation

Enter the license key either manually or with the key code file.

Confirm with "OK" to return to the "Licensing NRP-Z Power Sensors for NRPV" dia-
log.
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Licensing NRP-Z Power Sensors For NRPY

Select Sensor For Licensing | St Le= == Raa e e gl

Cancel

Figure 2-11: Licensing NRP-Z power sensor for R&S NRPV > completed

Are there still sensors listed, repeat the process for each one, provided you have
the appropriate number of licenses.

The "<No unknown sensor found>" message confirms that no unlicensed sensor is
connected.

All sensors are enabled and ready for operation with R&S NRPV.

2.5.2 Activating without license for temporary use

If you want to evaluate the R&S NRPV before buying a license for your power sensor:

1. In the "File" menu, select "File > Licensing"

The "Licensing NRP-Z Power Sensors for NRPV" dialog opens.

2. Select "Evaluate Without License..."

Select Sensor For Licensing F‘-FIS MRP-791,100001,USB v | ’ Enter License. ..

Use this Device ID for activating [
vour unregistered license -->  1417,0009K02-10000 1k

Evaluate Without License. ..

Licensing NRP-Z Power Sensors For NRPY g

Cancel

Figure 2-12: Licensing NRP-Z power sensor for R&S NRPV > evaluate without license

The "Input Text" dialog opens and displays a code sequence for activation.
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X

Input Text

In order to use a R&S NRP-Zxx series Power Sensor
with the R&S NRPV software, it is necessary to
buy a license for the individual Power Sensor.

Entering the code shown below gives you a
grace period of 30 minutes for test purposes,

Code: MgpoSsxSaHZv

Ok, ][ Cancel ]

Figure 2-13: Licensing NRP-Z power sensor for R&S NRPV > code without license

The code is generated randomly and changes with each new call.

3. Enter the displayed "Code" string exactly as shown in the "Input Text" dialog box.
The coding is case-sensitive.

4. Confirm with ok.
This function activates your power sensor for a period of time.

Power sensors which are enabled temporarily show a thin red bar beneath their
icon in the program’s status bar. The length of this bar decreases until the evalua-
tion period is expired.

2.6 Troubleshooting for setup problems

This chapter informs on possibly arising problems concerning restrictions, the operabil-
ity of power sensors and the USB interface.

2.6.1 Known restrictions
Only one instance of R&S NRPV can run at a time, multiple program invocations is not

supported. At program start, a test routine checks if any other instance is already run-
ning. If the program is started twice, a warning message appears.

- | ) Another program instance is already running, aborting.

Figure 2-14: Single instance warning

A simultaneous operation of R&S NRPV with other software using the R&S NRP power
sensors (for example R&S Power Viewer Plus) is also not supported.
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Troubleshooting for setup problems
2.6.2 Check if a power sensor is working properly

1. On the desktop, select "Start > Settings > Control Panel".

B Control Panel

\’.}, Metwark Connections

%2 Printers and Faxes
Q. Help and Support a Taskbar and Start Menu

Figure 2-15: Settings > Control Panel

2. Select the "System Properties" dialog.

System Properties

System Restare Automatic pdates Femate

General Computer Mame Hardware Advanced

Device Manager
The Device Manager lists all the hardware devices inzstalled
= oh your computer. Use the Device Manager to change the
properties of any device,

Device Manager

Dirivers

Diriver Signing lets you make sure that installed drivers are
compatible with Windows, Windows Update lets you zet up
how windows connects to Windows Update for drivers.

’ Ciriveer Signing ] ’ Windows Update

Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware configurations.

[ Hardware Profiles ]

[ Ok, H Cancel ]

Figure 2-16: System Properties

3. In Hardware tab select "Device Manager."
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£ Device Manager

File  Action  Wiew Help
= e =Ra

B -F Metwork adapters =
b 73 Ports (COM &LLPT)

')B Processors

a- i RE5 MRP-Z Power Sensors

L. R&SNRPLESN

. e RESNRP-ZZL

b a Smart card readers

B -4 Sound, video and game controllers 0

b 4¢— Storage controllers

Figure 2-17: Device Manager

If the power sensor and its drivers are installed and working properly, it is listed in
the "R&S NRP-Z Power Sensors" section of the "Device Manager". If an unknown
device is shown instead, check the items listed in the Chapter 2.6.3, "USB interface
problems", on page 23.

2.6.3 USB interface problems

Hardware

If any USB interface problems occur, consider the following measures:
® Use only high-speed hubs with power supply.

® Disconnect the power supply of the hub when switching off the computer. Connect
the hub's power supply before starting Microsoft®wWindows.

® Do not cascade hubs unnecessarily.
® Use only connection cables of high-speed USB 2.0 hubs.
® Exchange the hub if the measures above do not solve the problems.

Software

® Use one of the supported Microsoft®Windows operating systems:
— Microsoft®Windows 10
—  Microsoft®Windows 11

® Use the latest version of the R&S NRP-Toolkit software (version 4.23.x and later.
See http://www.rohde-schwarz.com/en/software/nrp_s_sn/ > "Downloads" > "Firm-
ware/Software".
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GUI overview

3 Quick start guide

This section introduces the graphical user interface and contains some basics to power
measurement.

An instruction to perform a standard continuous average power measurement takes
you step-by-step through the information required, to get used to the R&S NRPV basic
modes of operation.

The Quick start guide contains:
® Chapter 3.1, "GUI overview", on page 24
Describes briefly the main components of the user interface. In general, the
menus, dialogs and functions are largely self-explanatory. Characteristics to spe-
cific applications or settings are explicitly stated.
For detailed information on every item of the GUI refer to Chapter 4.1, "Graphical
user interface (GUI)", on page 47.
® Chapter 3.2, "Basic information on power measurement"”, on page 29
Contains some information on power measurement for RF and microwave signals.
® Chapter 3.3, "Trying out R&S NRPV", on page 31
Describes how to get started by selecting the power sensor, the signal channel,
configuring the test signal and results display.

3.1 GUI overview

Starting the R&S NRPV software the main application window opens. The appearance
is based on the Microsoft®Windows layout. Measurements are displayed in additional
windows. The appearance of those windows varies, depending on the measurement
mode and the required settings.

3.1.1 Windows

Main Application window

The main window of the application covers a menu bar with several drop-down menus
and a toolbar with icons of the most important functions. Similar to Microsoft®Office
functionality, the icon buttons are the alternative possibility for starting a function. The
status bar informs about the connected power sensors and the currently active tasks.
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Standard Deviation
-12.149 dBm 0.130 dB

Reference Time.

sisses |3 (Reset )

OUTa

0.000 cBm

Gome e | _men | n
: Swen | wren | mwe .

G5V che Markern, sk = T e [oUr e —l_n

Figure 3-1: Main application window

1 = Menu bar

2 = Toolbar

3 = Numerical measurement window

4 = Graphical measurement in trace mode

5 = Control panel of trace mode measurement
6 = Measurements panel of trace mode

7 = Status bar of connected sensors

8 = Graphical measurement in statistics mode

Measurement windows

Measurement windows look different depending on the measurement mode. It is distin-
guished between numerical and graphic measurement windows.
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A2 Continuous Window

IN2y

REF-10.000 dBm
:
Mean Standard Deviation Count
-64.631 dB 175

Figure 3-2: Numeric measurement window of R&S NRPV

IIE Trace Window 1 g@@l
Reference Power
-14.650dBm | 5

Power Div -Auto

10,000 dB

b ,‘ ‘ fi iy
w. il

Scale Freely  |»

Reference Time

-233.333us |2 [ Reset

Time Div
1,000 ms 2
Timeslots y wn || M
Gates | Pulse | NdB dufl\n Marker Normal 3
Trace | Math 1 3 7 8
] Shaw Lew
out ~2.634 dn| -16.355 dEm ~45,405 d&m 21515 d8m s

Settings. ..

Figure 3-3: Trace window of R&S NRPV

Measurement windows are tiled in several sections.

In the display area, you can graphically display the measurement results. On the right
the control panel provides softkeys for accessing further dialogs and entry fields with

measurement related settings. In the lower area of the window, measurement panels

indicate numerical measurement results.

Additionally, you can open a context-sensitive menu within each results display, also
providing access to further functions.
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3.1.2 Dialogs
Configuration dialogs are designed in Microsoft®Windows format, covering the same
main elements, as e.g. tabs, entry fields, check boxes or buttons. Each dialog provides

buttons to apply, confirm or cancel the entered settings

Configuration dialog

Math Configuration [Continuous Window 1]

Math M1 M2 M3 M4
View

Feed 1 | Mone v| | Mone v| | Mone v| | Mone v|
Cperation |Rah’0 V| |Rah’0 V| |Rah’0 V| |Rah’0 V|
Feed 2 | Mone v| | Mone v| | Mone v| | Mone v|

Unit |Relah’ve Auxiliaries || Limits

Absolute
Relative

Resolution (dB)

[ (4 ] l Cancel

Figure 3-4: Configuration dialog

Configuration dialogs cover entry fields for measurement related settings.

3.1.3 Menus

The menu bar of R&S NRPV contains the main menu items. Some items include sub-
menus with additional functions.

File Configure Trigger Measure Zero Window Help

Figure 3-5: Menu bar

The following main menus are available:
® File: Contains all functions that belong to file management.

® Configure: Contains basic parameters for configuring a measurement, such as fre-
quency, channel settings or predefined digital communication signals. In addition,
you can determine the colors for displays and curves individually.

® Trigger: Contains the functions for setting the parameters of externally connected
trigger sources.

® Measure: Menu for selecting the measurement mode.
® Zero: Menu for zero error correction.
® Window: Menu containing the functions for window handling.
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® Help: R&S NRPV Help.

» To access a menu use the mouse or the [ALT+<key>] combination on the key-
board.

Configure Trigger Measure Zero
@ Mew Task Starting With... 3
E® Open Task... Cirl+0

Close Task

& save Task ctrl+s
Save Task As..,

Licensing...

Recent Task Files »
Exit Ctrl+X

Figure 3-6: Standard menu

Within the results display of a measurement window, you can also access the configu-
ration dialogs or additional functions via context-sensitive menus.

» To access a context-sensitive menu, right click in a measurement window.

Prinkt
Copy to clipboard

Trace Configuration...
fath Configuration, ..
Diagram Configuration, ..
Marker Configuration...

v Show Focus Yalues
Shiow Trigger Lewel

4 » Move Freely
Move Horizonkal Only
Move Yertical Only
Zoom In

Power Auta Scale
Reset Time Axis

Fixed Trace

Figure 3-7: Context-sensitive menu

See Chapter 4.1.6.2, "Context-sensitive menus”, on page 61 for detailed informa-
tion.
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Toolbar

Timeslot
Gated
Burst Average

Continuous
Statistics
Trace Window

-

Help —\

fed DNEEEN »oO @ &

’ ’ I— Recorder
Save Task I Channel Settings
Open Task Trigger Settings
New Task Stop Measurement

Start Measurement
Figure 3-8: Toolbar

The toolbar of the main application window covers icons of the most important func-
tions.

» To start a function of the R&S NRPV toolbar, perform one of the following:

e In the toolbar, select the corresponding icon.
e On the keyboard, use the associated shortcut.

Each icon features a corresponding item in the menu lists. For detailed assignment on

icons and shortcuts to the corresponding functions see Chapter 4.1.7, "lcons, toolbar
and shortcuts", on page 62.

Basic information on power measurement

The following sections contain some basics to power measurement for RF and micro-
wave signals.

Some contents of the following sections are taken from the R&S brochure "Voltage and
Power Measurements - Fundamentals, Definitions, and Products'. You can find the
brochure for download on the R&S Website www.rohde-schwarz.com/en/product/nrpz/

Introduction

The intensity of RF and microwave signals is given in terms of power. Therefore, mea-
suring electrical power is significant for RF and microwave applications.
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Basic information on power measurement

With the development of carrier-based telecommunications also the measurement of
power, voltage and current has improved. Mainly based on converting electrical energy
into heat, direct voltage and current measurement can be made up into the GHz range.

Voltage and current are less appropriate because they depend on the physical charac-
teristics of the transmission medium and field strength. They differ for the same trans-
mitted power. Also, voltage and current can not directly be measured in waveguides
and for standing waves large measurement errors occur.

The rate of energy flow, power, is the absolute measurable value of the wave intensity.
In high frequencies ranges the wavelength of the electromagnetic field affects the wave
properties and characteristics, caused by lines and subassemblies. To be taken into
account for power measurement, wavelength and magnitude of the electromagnetic
field are of the same order as the signal wavelength. Additionally, all components in a
power transmitter or amplifier, e.g. the AC line connector, the cooling system or coaxial
RF output, depend on the magnitude of the RF power.

Besides the effects mentioned above, several critical factors may cause errors in the
measurement of RF power. For instance, the loading effects of measuring equipment
on the DUT, inherent physical factors or unsuitable probes may increase measurement
uncertainty.

To carry out a power measurement correctly, it is essential to assort the most appropri-
ate measurement equipment for the respective application. For a wide variety of tasks
Rohde & Schwarz provides suitable power meters and power sensors.

3.2.2 Definition of electrical power

Power is defined as the amount of energy absorbed or transferred in a system per unit
of time. The power transmitted across an interface is then the product of the instanta-
neous values of current and voltage at that interface.

Py = Vey X Ly

For sinusoidal signals encountered in RF and microwave engineering, the instanta-
neous power p(t) oscillates about the average power at a frequency that is twice that of
the original waveform. Only the average power can be measured in practice and is
referred to as power P. P is referred to as active power and is related to the RMS volt-
age V, the RMS current I and the phase ¢ by the following equation:

P=VxI|xcosp

For modulated sinusoidal signals the average of P over the modulation period is
called the average power P,

This power e.g. is indicated by a thermal power meter (sensor).
3.2.3 Units and power level

Electrical power is measured in W [Watt]. Because of the large power ranges that have
to be measured, values are usually expressed as the log of a power ratio. A relative
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power level L, is expressed in terms of the log of the ratio of a power P to an arbitrary
reference power P,. The units of the power ratios are dB.

L, =10 logyo (P/P,) dB

Laps = 10 logyg (P/Py) dB

The absolute power level L, refers to 1 mW and is measured in dBm:
Labs = 10 logq (P/1 mW) dB

P=1x10 Labs/10dBm mwW

See the following list of the corresponding absolute and relative power level values in
the range 10"8:

Table 3-1: Units and power level

Power P Level Labs [dBm)] Power Ratio
1pW -90 10°
1nW -60 106
1 W -30 103
0.1 yWw -10 0.1
0.25 mW -6 0.25
0.5 mW -3 0.5
1 mw 0 1
2mwW +3 2

4 mW +6 4

10 mW +10 10
100 mW +20 100
1TW +30 103
1 kW +60 10¢
1MW +90 10°

3.3 Trying out R&S NRPV

This section describes briefly how to basically set up a power measurement, by using
an R&S signal generator as signal source and a power sensors as the measuring
instrument.

Because the power measurement system is to be terminated, the power sensor also
acts as the load, set up without external triggering and power supply. Source and load
are connected to a standard coaxial transmission line with the characteristic impe-
dance. The signal source generates an RF test signal. The R&S NRPV indicates the
signal power measured by the power sensor. The sensor runs with continuous initiali-
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zation enabled and thus sends measurement results without waiting for any trigger
events.

In continuous average mode the average signal power is continuously measured with-
out the measurement window and the signal being synchronized.

During the measurement period, samples are measured at equal intervals. The results
of two adjacent measurement windows are combined. The average of both is either
output as the final result or used as an intermediate result for further averaging.

@ Not all power sensors support all of the examples described below.

3.3.1 Setting up the measurement

1. Check that the required system components are available as listed below:

PC

R&S NRP power sensor

R&S signal generator

NRP-ZKU cable for the R&S NRPxxS(N)/A(N)/T(N)/E and R&S NRPxxP sen-
sors or passive adapter cable R&S NRP-Z4 for the R&S NRP-Zxx sensors

2. Check that the system is setup as required.
For the R&S NRPxxS(N)/A(N)/T(N)/E and R&S NRPxxP power sensors set up the
measurement system as described in the user manual of the sensor.
For R&S NRP-Zxx power sensors, set up the measurement system as described in
Chapter 2.3.1, "Single measurement setup”, on page 14

3. Check that the PC is ready for operation. It is assumed that all software compo-
nents are installed as described in Chapter 2.2.2, "Installing the R&S NRPV virtual
power meter software", on page 11.

4. Switch on the R&S Signal Generator.

5. To start R&S NRPV on the PC, select "Start > Programs > RS-NRPV > Virtual
Power Meter"

6. Check if the power sensor has reached its operating temperature.

3.3.2 Generating the test signal
An RF signal with 1 GHz and 0 dBm level is generated, in accordance with the digital
signal standard GSM, a worldwide used TDMA standard for cellular mobile radio net-

works.

For setting the signal parameters on your generator, proceed as follows:

1. Activate default (preset) state for starting from a known position.
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2. Select and activate digital standard signal.
3. Set the signal level and frequency.

4. Activate the signal output.

3.3.3 Measuring the average power

3.3.3.1 Configuring the channel, sensor and signal frequency

Configure the channel settings

To configure the channel settings, perform the following steps:

1. Select "Configure > Channel Assignment"

T[igger Measure Zero

Startup Configuration...
Colour Settings. ..

Channel Assignment..,  Ctrl+4

Channel Settings. ..
Signal Frequency...

Continuous. .. Cirl+C

Figure 3-9: Context-sensitive menu

Channel Assignment El

Channel Sensor Type, Hame

R&S MRP-Z11,500001,USB
R&5 MRP-Z31,900004,USB

[ OK ] [ Cancel

Figure 3-10: Channel assignment dialog

2. In the "Channel Assignment" dialog, assign a short name to a channel
By default, each channel is denoted by capital letters.
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Channel Sensor Type, Hame
RE&S NRP-Z11,500001,USB
R&S NRP-Z81,900004,USE

[ OK ] ’ Cancel

Figure 3-11: Channel assignment > assigned name

At a maximum you can assign three letters, as for example "IN" or "OUT". Right
next, to the channel, R&S NRPV shows the sensor type, its serial number and con-
nectivity of the connected sensor.

Note: With one power sensor connected R&S NRPV automatically assigns the
power sensor to channel A.

In case more sensors are connected, proceed as follows:

a) Select the channel intended for measurement.
b) Assign the short name OUT.
c) Select "Apply" to assign the selection.
Skip these steps if the channel is already activated.
d) Close the dialog with "OK".

Initializing the power sensor
To prevent any previous settings from causing incorrect results always run a new mea-
surement with reset of the sensor.

To initialize the power sensor, proceed as follows:

1. Turn off the test signal before zeroing.
An active test signal during zeroing causes an error because the measured power
is too high.

2. Select "Zero > Select > OUT" (channel short name)

Window Help

All Channels Ctrl+Z i

| or |

Figure 3-12: Zero channel

Zeroing starts in channel "OUT". This procedure checks the confidence level of the
sensor results.

Zeroing takes several seconds. At run time a "Zeroing in progress..." message
pops up. When completed the message terminates zeroing successfully or reports
an error (Success / Failed).
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Zero

Zeroing IN ...
Zeroing OUT ...
Zeroing IN succeeded

Figure 3-13: Zeroing in process

Setting the frequency

The carrier frequency of the applied signal must be set for reaching the specified mea-
surement accuracy.

1. To set the frequency, select "Configure > Signal Frequency...".

T[igger Measure Zero

Startup Configuration. ..
Colour Settings...

Channel Assignment...  Ctrl+A

Channel Settings...

Signal Frequency...
Caontinuous. .. Ctrl+C

Figure 3-14: Configure > Signal frequency

Signal Freguency §|

M

ouT
Frequency 10p.000 MHz

COK H Cancel H Apply ]

Figure 3-15: Signal frequency dialog

The "Signal Frequency" dialog opens, where you can determine the signal fre-
quency. The frequency value of the selected channel is indicated.

2. Select the channel.

3. Enter 1.0 GHz signal frequency.
Tip: Use a dot as decimal separator.

4. Select "Apply" to assign the entry.
5. Close the dialog with "OK".
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3.3.3.2 Configuring the measurement window

Setting up the measurement window

A measurement comprises at least two measurement windows, i.e. 2 x aperture time
and a sensor specific dead time of up to 100 ps.

By default a power sensor is set to an aperture time of a few microseconds to minimize
the inherent noise component in the measurement result. For an unmodulated signal,
as it is in this example, the default setting of 10 us in conjunction with chopper stabili-
zation provides optimum noise suppression.

To set up a continuous average measurement window, proceed as follows:

1. In the menu bar, select "Configure > Continuous".

T[igger Measure Zero

Startup Configuration...
Colour Settings. ..

Channel Assignment.., Cirl+A

Channel Settings. ..
Signal Frequency...

]
E
]

Continuous. ..

Figure 3-16: Configure > Continuous

Opens the Continuous Average dialog to enter the aperture time and to activate
smoothing.

Continuous Window &l

IN
out

Aperture 20,000 ns

Sampling Frequency

Smoothing

[ ok || cencel | [agaly ]

Figure 3-17: Configure Continuous > Aperture time

2. Select the channel.

3. Inthe "Aperture” entry field, enter 70 us.

The aperture time defines the size of the measurement window. The aperture time
of the selected channel is indicated.

4. Select "Apply" to assign the entry.
5. Close with "OK."
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3.3.3.3 Execute measurement

1. Start the measurement

a) To start the measurement, switch on the test signal of the signal source.
b) In the menu bar, select "Measure > Continuous".

Zero  Window Help

M Trace... F2

Statistics... F3

Continuous... F4
B cated... Fs

Burst Average... F&

m Timeslat,.. F7

3 start Fi0
()

Figure 3-18: Measure menu

The "Continuous" measurement window appears. It is shows the measurement

results numerically, and the control panel for accessing further dialogs with param-
eters for measurement, evaluation and display.

=)

& Continuous Window

Frequency Standard Deviation Count
100.000 MHz 0.132 dB 338

OUT,,

Figure 3-19: Continuous window

The measurement result is displayed in dBm as the default unit setting for continu-
ous average power measurement.

2. Change the unit of the measurement result.
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a) Inthe "Continuous Window", select "Meas..." to open the "Measurement Con-
figuration" dialog.

Configuration [Continuous Window]

Measurement 1 2 3 4
View i
Channel I v| [our v [nore % [None v
Measurand
Averaging|W|Relaﬁve audliaries | Duty Cyde | Limits
Absalute [Bm | [w |
woe 5] (oY
Resolition (@8) [0.01  w| [001  |v|
o) Co ) (o)

Figure 3-20: Configuration > Continuous window

b) Select the "Unit" tab in the lower area of the dialog.
c) Select "W" in the "Absolute" selection list.
d) Click "Apply" to assign your entry and confirm with "OK".

3 Continuous Windaw [[(=E3

OUT,,

Display...
Data Snapshot |

2 08uW '

Frequency Standard Deviation Count
100.000 MHz 448.125 pW 29

Figure 3-21: Continuous window > results in [Watt]

The measurement result is displayed in [W].

3. Set a fixed offset correction.
If the signal level is higher than the permissible input level of the sensor, an attenu-
ator is connected between the signal source and the sensor, to prevent the sensor
from damage. In order to adjust the attenuation, an offset correction value must be
set. This value compensates the difference between the real signal level and the
level at the sensor’s input. The indicated value corresponds to the real signal level.
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a) Inthe menu bar, select "Configure > Channel Settings".

T[igger Measure Zero

Startup Configuration. ..
Colour Settings...

Channel Assignment...  Ctrl+A

Signal Frequency...

Figure 3-22: Configure > Channel settings

b) Select the channel.

Channel Settings E|
N Offset
Bl | ®clobal 0,000 dB
OFile |
Video bandwidth
FULL w
S-Parameter Correction
Gamma Correction {(of Source)
apply vValues are () Magn./Phase () Real/Imag.
(%) Single frequency  Real Source 0,0100
Imag. Source 0.0000
CFile |
Ranging
Transition Offset l:l dB
Automatic Averaging
(%) Continuous ) Fixed Moise
Noise Content  [0.0100 | dB
Max. Settl, Time | 4,000 s
Equivalent-Time Sampling
Auto
[ CK ” Cancel H Apply l

Figure 3-23: Channel settings dialog

c) Inthe "Offset" section, select "Global".

d) Enter the associated attenuation value.

e) Select "Apply" to assign your entry and confirm with "OK".
Note: To make sure, that the devices perfectly match, it is recommended that
you only use an R&S attenuator.

4. Measure power relative to a reference value.
The R&S NRPV calculates and displays relative differences between a measured
value and a reference value. As a reference, you can use a previously stored
value, or you can specify it directly.
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a) Inthe "Continuous Window", select "Meas..." to open the "Measurement Con-
figuration" dialog.

Configuration [ Continuous Window 1]

Measurement 1 2 3 4
View il
Channel |IN L | |OLI'I' v | |None L | |None v

Measurand Average W

Averaging| Unit |Relative Auxiliaries | Duty Cyde | Limits

Absolute | W

e
Relative |dB v| |cIB Vl
Resolution [dB}lD.Dl v| |D.Dl vl

[ oK ][ Cancel l

Figure 3-24: Configuration > Continuous > Unit

b) In the "Unit" tab, select "dBm" for the absolute value.
c) Inthe "Relative" tab, activate the "Relative".
d) Enter -10 dBm"Ref. Value".

Configuration [Continuous Window 1]

Measurement 1 2 3 4
View |:|
Channel |IN Vl |OUT V| |None Vl |None A

Averaging || Unit | Relative |Auxiliaries Duty Cyde || Limits

Relative O
Ref.valie [ L000mw | [}10.000 cBm| | | |

[ Ok ][ Cancel ][ Apply ]

Figure 3-25: Configuration > Continuous > Relative
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e) Select "Apply" to assign your entry and confirm with "OK".

Al Continuous Window 1

OUT,,

REF-10.000 dBm
| Data Snapshot ____||
u
Frequency Standard Deviation Count
100.000 MHz 0.005 dB 926

Figure 3-26: Continuous window > reference value indication

The diagram indicates the set reference value and the measured value relative to
this reference, in this example -10 dBm. That means, the level of the applied signal
is -26 dBm. The relative difference between the measured value and the -10 dBm
reference value is -16 dBm.

5. Configure the display

a) In the "Continuous Window", select "Display..." to open the "Display Configura-
tion" dialog.

Display Configuration [ Continuous Win... fg|

Name | 100 MHz, G5M - Continuous Av.| |

[ QK. ][ Cancel ][ Apply ]

Figure 3-27: Display Configuration > continuous window name

In this dialog, you can assign a name window name.
b) Enter the name, for example 1 GHz, GSM - Continuous Av.
c) Select "Apply" and confirm with "OK".

A2 100 MHz, G5M - Continuous Av.

O U TaV __Mam
REF-10.000 dBm
| Data Snapshot ||
u
Frequency Standard Deviation Count
100.000 MHz 0.006 dB 1629

Figure 3-28: Continuous window > window renamed
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3.3.3.4 Graphically representing power versus time

Trace and statistics modes represent graphically the measured power versus time. Dis-
playing the signal graphically as with an oscilloscope, trace mode is particularly suita-
ble for recognizing stable triggering of modulated signals during measurement.

Set the trace mode

1. Apply an amplitude-modulated or pulsed signal with a modulation or pulse fre-
quency of 1 kHz and 0 dBm signal level.

2. To configure trace mode, select "Measure > Trace" in the menu bar.
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m Zero  Window Help

NE Trace... F2
Statistics... F3
E Continuous. .. F4
B Gated. . Fs
E Burst Average... F&
[ﬂ Timeslot. .. F7
]

O stop Fi1

Figure 3-29: Select trace mode

Il Trace Window 1 E@E|

Trace...
Math...
Diagram...

Marker...

Reference Power
-14.650 dBm

-
Power Div

10.000 dB

4

<

Scale Freely

Reference Time

SL1sses |4

Time/Div
500.000 us

Morml
Show Level

T Settings...

Timeslots | Gates | Pulse | N dB down | Marker

Channel ouT
Pulse Duration 558.318 ug
Pulse Period
Duty Cydle
Equivalent Sampling Period 525,000 ns
Rise Time 563.879 us
Pulse Start Time 4.612ms
QOvershoot (Rising Edge)
Fall Time 11.455us
Pulze Stop Time 556,684 us
Overshoot (Falling Edge)
Top Power -4, 104 dBm
Base Power -56.302 dBm
Distal Power -5.019 dBm
Mesial Power -10.125 dBm
Proximal Power -24,107 dBm
Peak Power -4,060 dBm
Average Power
Minimum Power -39.615 dBm

Figure 3-30: Trace window
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Opens the "Trace" window . It is shows the measured signal power graphically. The
control panel provides access to settings dialogs for configuring the trace, mathe-
matic functions, the diagram and marker. Additionally, you can configure the dis-
play settings like scale, power, time and trigger. In the lower area of the window,
the measurement panel indicates numerical measurement results. For detailed
description on trace measurement and the associated functions see Chapter 5.4.2,
"Trace", on page 98.

3.3.3.5 Math configuration

"Math Configuration" includes operands selection for math measurement of maximum
of four math channels, math operation selection, math channel selection for view, rela-
tive measurement option and reference value, Selection of units and resolution, and
the parameters that shall be displayed as auxiliary.

Math Configuration [1 GHz, GSM - Continuous Av.]

Math M1 M2 M3 M4
View
Feed 1 | Meas 1 || Meas 2 v None + | None |
Operation  |Ratio ~||oife | |Ratio + | |Ratio |
Feed 2 | Meas 2 || Meas 1 w | none w || None |
Unit | Relative | Auwsiiaries | Lmits
Absalute [1 v/ |dBm |
Relative a8 v || |
Resolution (¢B) [0.01 v|[0.01 v|

[ ok | [ cencel | [Fismelin]

Figure 3-31: Math configuration dialog

22 1 GHz, G5M - Continuous Av.

OUT..

-16.55 dB

Display...

4.970e-005

Data Snapshot
Snapshot

-26.55 dBm

Figure 3-32: Continuous window > math results indication

The R&S NRPV automatically tiles the window and shows the math results.
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3.3.4 Numerical burst average measurement

The burst average mode is used to measure the average power of pulsed signals. In
this example, a pulsed RF signal with a pulse repetition frequency not exceeding

10 kHz is used. The sensor automatically detects start and end of a burst and the trig-
ger point from the measured signal. An external trigger is not required.

1. Set the measurement window.
a) Select "Configure > Burst Average..." in the menu bar.

(o1 V=l Trigger Measure Zero

Startup Configuration. ..
Colour Settings...

Channel Assignment...  Ctrl+A

Channel Settings. ..
Signal Frequency...

Continuous... Ctrl+C

Burst Average...

Figure 3-33: Configure > Burst Average

Opens the "Burst Average" dialog for configuring the burst mode parameters.
Exclude from start and Exclude from end exclude pulse build-up and decay
phases of a pulse. Dropout increases the reliability of the end of the modulated
burst signal.

The values of the selected channel are indicated.

Burst Average ['5_(|

IN

m Exclude From Start | 0.000 s
Exclude FromEnd | 0,000 s
Dropout 10.000 us

[ ox | [conce | i)

Figure 3-34: Configure > Burst Average dialog

b) Select the measurement channel.
c) Enter "Exclude From Start"0.001 s.
This parameter excludes initial peaks of the signal from the measurement.
d) Enter "Exclude From Start" 0.002 s.
This parameter excludes fluctuations at the falling edge of the burst from the
measurement.
e) Select "Apply" to assign you entries and confirm with "OK".
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2. To start the measurement, select "Measure > Burst Average" in the menu bar.

OUT%y

-2.14dBm

Mean Standard Deviation Count

-2.143 dBm 0.001 dB 7

Figure 3-35: Continuous window > Burst Av results indication
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4 Qperating concept

This chapter provides an overview of the R&S NRPV. It describes the layout of the
application, special display features and controls, and how to operate R&S NRPV.

4.1 Graphical user interface (GUI)

Starting the R&S NRPV software opens the main application window. The appearance
is based on the Microsoft®Windows layout.

At the top, the application window covers a menu bar with general and application-spe-
cific functions. An icons toolbar provides quick access to these functions.

In the display area, R&S NRPV shows the measurements. On the right of a graphical
or time based measurement window, a control panel provides access to further func-
tions and measurement settings. The lower area of a measurement window indicates a
measurement panel with the numerical measurement results.

The status bar at the bottom shows the connected power sensors and the currently
active tasks.

4 R&S NRPYV Virtual Power Meter

Fle Configre Triger Messre Zero \indow Help

AREMNEREMN =0 &

W U _m
O UTaV s OUT, 2" san | IN,, - i o]

- . Reference Poner

Poverfon
Mean Standard Deviation ot o =
| Scale/Zoom |
-12.149 dBm 0.130dB [———

0,000 dBm

Hold Reset

Timeslots | Gates | Pulse [N B down | Marker

Channel out [
558,044
~100.000 dBm |Puseduraton | u
Pulse Period 4.615ms

Hominal 1

Duty Cyde 12.091%

Channel M) | naes) Ha(#4) Equivalent Sampling Period 625,000 ns
ouTay asmdn | 77 s3sedmm | |fee e 8358 us

ouTpk -3.22d8m 16.23 dm 22.89 dbm Puise Start Time -1.535us
OUTpk/2v. 03528 15308 0.6508 Overshoot (Rising Ecige) 1451 %

GSM ohne Markern. sk N [oEE

Figure 4-1: Operating concept > main application window
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4111

aQ)

Graphical user interface (GUI)

Operation corresponds to Microsoft®Windows user interfaces. All menus, dialogs and
tables are made up of known elements, such as selection lists, check boxes and entry
fields.

Specific features
Zoomed out results display

Convenient monitoring of individual readings

By double-clicking a value in a measurement panel, you can zoom out the value and
leave it permanently indicated on the display.

Fie Confgue Trigger Messre Zero Vindow e
fEHANEEEN >0 &
Trace Window 1 (Timeslots): 1 ~ OUT

-2.229

Mean Freq
-10.811 dBm 3.500 GHz

+100.000 &Bm

Channel
OuTav

Figure 4-2: Operating concept > values zoomed out

You can zoom out a measured value arbitrarily and place it somewhere in the
R&S NRPV window. The panes of these readings are transparent, so that the overlap-
ping area remains visible.
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4.1.1.2 Sensor info

O Quick and convenient reading of information on the power sensor
S ® Move the cursor on a sensor image in the status bar to get quick information on the
sensor type and its serial number, as shown in the figure below.

G5M, tsk * IN o | [our <
[Sensor Type: RAS NRP-Z&1 || Serial No: 200004)

Figure 4-3: Operating concept > status bar

® Double-click the sensor icon to open an information window with detailed informa-
tion to the sensor.

Sensor Info §|

Manufacturer: Rohde & Schwarz
Type: MRP-Z81

Stock Number: 1137,9008,02
Serial: 900004

HWWersion: 000000000
HWWYariant: 000000000

SW Build: 01,28

FPGA Build: TS: 23; 5C: 19; 5T: 19
Technology: Diode

Function: Power Terminating
MinPower: 1e-09

MaxPower: 0.1

MinFreg: Se+07

MaxFreq: 1.8e+10
Resolution: 12.5ns
Impedance: 50

Coupling: AC

Cal, Abs.: 2003-04-28

Cal. Refl.: 2007-05-29

Cal, 5-Para.: not applicable
Cal, Misc,: 2007-05-22

Cal, Temp.: 2007-05-22

Cal. Lin.: 2007-05-29

SPD Mnemanic: not available
TestLimit: 0. 160 d&

TestLimit pd: 0, 160 dB

Figure 4-4: Operating concept > Sensor Info

You can readout or even copy this info, for example to have it at hand for service
purposes.

4.1.1.3 Print or copy to clipboard

Using the right mouse button, a context-sensitive menu opens within each measure-
Copry to dipboard ment window. The context-sensitive functions enable you, e.g. to print the current read-

ings or measurement curves or save them in the clipboard for export.

Print
Displays a print preview of the corresponding measurement result.
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Table 4-1: Printout examples

# Print Preview

L3
B

P -1 -]
4

PYE ]

‘?.E;E b

Comsorty AnieRII  Betemn 00D
Trigger INT, Rising Edge T, Rising Ecge 1
Tt o
b S e
oo oioos oioos
bt o e
Ao on o
i Messtroments Gstowam, Poer e 145 50 - $10%) .
240245 us S.00 B 5. E: .0 40.00 dB 45.00
e vton pifoded
Du 30026 % ‘Sensor(s): A= NRP-Z81,100001
st T SampingPeiod s
e e U
s v s
cvorabant g g
plord Py
s s e Zotan L
o
e | o

Trace measurement Statistics measurement

# Print Preview

& Nunerical Printout

A

& Limestot Prntout ﬂ

-9.13dBm

Frequency Standard Deviation Count
1.000 GHz 0.031 4B 198

B

-8.08dBm

Frequenty Standard Deviatian Count
1.000 GHz 0.002 4B 202

Aay [ Bay

-1.06dB

£ - NP5, 100001

fean Standard Deviation Count Hom 4000005
-1.030 dB 003248 70
ey w22) ) [
Sensor(s): A =NRP-Z81,100001 B=NRP-31 100003 Aw 130 sas0an 13080 sss7aen
376 Assneen s208m 1830 d8m
Avg-Filter: 256 (Auto) 1 (auto) pia 2mm s 2518 o
Aperture: 10000 us 20000 ms
DutyCycle Corr.: Off oft a
= |

| = | =en

Numerical measurement Timeslot measurement

Copy to Clipboard
Creates a screenshot of the current result window and temporarily stores it on the clip-
board. You can now insert this hardcopy in a document.
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Table 4-2: Printout examples

cccccccccccc

Trace measurement Statistics measurement
AEU’
Frequency Shardad Dedalon (==Y 1)
1 0 GHZ 0030 7B i)
Bav
8.12 dBm
Frequency Slardand Dedalon Counl
1 000 GHZ 0.001 clE 5
."RE\.I’:"l Ba\l’
Rean Shardad Dedalon Counl
=10035 1B 0030 7B 19
Numerical measurement Timeslot measurement

4.1.2 Application window

This section describes the specific R&S NRPV window components. Besides the main

application window additional windows are opened according to the selected measure-
ment.

In general the application distinguishes between "Graphical measurement mode" and
"Numerical measurement mode", represented in results windows. Results are dis-
played digitally and graphically. A results window contains several areas, for example a
display area, a control panel on the right, and, depending on the measuring mode, a
results table (measurement panel) which contains specific parameters. The numeric
measurement modes display the results digitally. In the graphic measurement mode
R&S NRPV displays the results graphically, including relevant information in the upper
range of the window. With the functions in the right panel you can configure the respec-
tive measurement window. A graphical measurement window also contains a table that
represents the values numerically.
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Menu bar

Enables you to select file management and measurement functions from listed items in
menus and submenus.

File Configure Trigger Measure Zero Window Help

Figure 4-5: operating concept > menu bar

Menu

A menu displays a list of functions, with some of them visualized by icons. Find an
overview of functions with associated icons in Chapter 4.1.7, "lcons, toolbar and short-
cuts", on page 62.

Prink
Copy ko clipboard

Trace Configuration...
Math Configuration. ..
Diagramn Configuration. ..
farker Configuration. ..

v Show Focus Values

Shiow Trigger Level

4 & Move Freely
Mowe Haotizankal Only
Move Yertical Only

Power Auto Scale
Zaom In

Reset Time Axis

Fixed Trace
|

Figure 4-6: Operating concept > menu

Toolbar

Enables you to directly execute functions by selecting the icon.

TEEd DTNEEAEMN -0 @8 @ &

Figure 4-7: Toolbar

Status bar

The status bar displays the connected sensors, the channel they are assigned to (or
short name), and the current activity.

The background color of the sensor symbol represents the activity:

i e Indicates the active channel.

F s Indicates that the measurement in this channel is not active.
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4.1.3 Measurement windows

Measurement windows look different depending on the measurement mode. The appli-
cation distinguishes between "Graphical measurement mode" and "Numerical mea-
surement mode", represented in results windows. Results are displayed numerically
and graphically. A results window contains several areas, e.g. a display area, a control
panel on the right, and, depending on the measuring mode, a results table (measure-
ment panel) with specific parameters. The numeric measurement modes display the
results numerically. In the graphical measurement mode, R&S NRPV displays the
results as trace curve or bar chart, including relevant information in the upper range of
the window. With the functions in the control panel, you can configure the measure-
ment and display parameters. In a graphical measurement window, the measurement
panel represents the results numerically.

O A right click in the results window opens a context-sensitive that provides quick access
= to further functions and settings dialogs.

4.1.3.1 Numerical measurement window

Numerical measurement windows indicate the measurement results numerically. On
the right, a control panel provides softkeys for accessing further dialogs, entry fields for
measurement settings, and the "Snapshot" button for saving settings.

Al Continuous Window |T =l ['5_(|
OUT
av

-11.01dBm

Mean Freq Max
-10 842 dBm 3500 GHz -10.726 dBm

Figure 4-8: Operating concept > measurement window in continuous mode

4.1.3.2 Graphical measurement window

Graphical measurement windows, as for example in trace or timeslot mode, are divi-
ded into three sections:

® The display area, containing the graph and a diagram description bar.
® The control panel on the right side with softkeys and entry fields.
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® The measurements panel underneath the graph.
Il Trace Window 1 E@E‘

VBW: FuLL

OUTpk SF & 3.500 GHz

Trace...
Math...

Diagram...

Marker...

Reference Power

34.000dem |2
Power/Div Caue |
=+ 34.000 dBm an0mde |2

Scale Freely v

Reference Time
-73.815us = -Reset

Time/Div
500.000 us

<

Fres Run v

Show Level

Settings...

i
A

|
A

b e Al
i \ﬂ\‘ W‘1 ol ] \’w‘\‘l‘f‘.r
] H\, Uf |

Hold Reset

Timeslots || Gates | Pulse | N dB down | Marker
Channel ouT

Pulse Duration 555.11109

Fulse Period 4,515 ms|

Duty Cyde 12.092 %

Equivalent Sampling Period §25.000 ns ook
Rise Time 9.235 us

Pulse Start Time -1.485 us

Overshoot (Rising Edge) 1731 %

Figure 4-9: Operating concept > measurement window in trace mode
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lul Timeslot Window

OUTav

0.000 ddim

Hint: Markers can be moved to different Timeslots

Auto

=30, 000 dBm
Nominal Width : 576,000 us
Mi{#1) |  m2A#2) | M3(#e) | Ma(es)
OUTay -16.55 dBm -16.70 dBm -17.55 dBm
OUTp& -2.02 dBm -15. 19 dBm -15.27 dBm -2.04 dBm
QUTpkfav 0.50 dB .36 dB 1.43d8 15.51dB

Figure 4-10: Operating concept > measurement window in timeslot mode

Several parameters as grid, reference arrows, scale labels, trigger, marker and level
information are provided to configure the diagram, depending on the selected mea-
surement mode. Refer to the respective descriptions to the results windows:

® Chapter 5.4.2.2, "Graph in trace mode", on page 101
® Chapter 5.4.3.2, "Graph in statistics mode", on page 128

® Chapter 5.4.4.2, "Results in numerical mode", on page 141 and Chapter 5.4.4.3,
"Graph in timeslot mode", on page 142

4.1.4 Measurement panels

Timeslots || Gates | Pulse (| Marker

Channel ouT |
Pulse Duration 553,307 ug
Pulse Period
Duty Cyde
Equivalent Sampling Period 625,000 ns
Frimm Tieee CAC MNR e

Figure 4-11: Operating concept > measurement panels
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A measurement panel is arranged underneath the diagram. It consists of several tabs

which contain the significant parameters of the measurement. R&S NRPV displays the
current readings.

O Convenient adjusting of the measurement panel size

The width of the panel is fixed. However, you can change the height of the measure-
ment panel individually by dragging the frame accordingly.

4.1.5 Configuration dialogs

This section describes the structure of the application dialogs. The dialogs are also
designed in window format, covering the same main elements, e.g. entry fields, check
boxes or buttons. Some entry fields are partially structured in tabs. Each dialog pro-
vides buttons to apply, confirm or cancel the entered settings.

The application mainly distinguishes between the measurement, math and display or
diagram configuration dialogs. Some measurement modes contain additional sub
menus and dialogs for setting specific parameters, e.g. markers.

4.1.51 Measurement configuration dialogs

Table 4-3: Operating concept > Measurement configuration dialogs

Measurement Configuration [Continuous Window| ] . - . |
£ L 1 & Configuration [Timeslot Window 2] E
Measurement 1 2 3 4 —
View
Channel [our &) [mone s [none  we] [nome v
Measurand Measurand
Averaging |Un|t Relative | Auxiliaries | Duty Cyde || Limits
Display Timeslots
Auto (example: 1 or 1;4;6-8)
Eorst | 3 | EN ER | — .
Averaging | Unit Relative
Auto
Count [z ]
Ref. Timeslot |:| Al
w
[ 0K, ] [ Cancel ]

Measurement configuration dialogs contain the entry fields for setting the parameters
of the currently selected measurement mode.
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4.1.5.2 Math configuration dialogs

Table 4-4: Operating concept > Math configuration dialogs

Math Configuration [Continuous Window]

M2 M3 M4

3

Math

Feed 1

Math Configuration [Trace Window 1]

Graphical user interface (GUI)

|Meas 1 v‘ ‘ Meas 2 vl |Nona

v‘ |None vl

Gperation

Feed 2

Math M1
View
Feed 1

Operation |Raﬁu
Feed 2

v [piff

v| |Ratu

v‘ |Raﬁu v|

View

|Meas 2 v‘ ‘ Meas 1 v| |Nona

v‘ |None v|

Max Hold

Unit

|Re\aﬁva Auniliaries || Limits

Measurements

Pulse

Gate

Tmesiot

&
m1 M2 M3 M4
| [ Trace 2 | [Trace s || [Mone v
[Rate | o v [rato v [rato v
[Trace 3 v [Trace 3 v [Trace 1 ]| [one v
O
O O O

Absolute
Relative
Resolution (dB)

Math configuration dialogs contain math parameters and operands.

® Depending on the selected measurement, the math configuration dialogs vary.

4.1.5.3 Display configuration dialogs

Display Configuration [Continuous Wind... E|

MName

| Caontinuous Window |

[ ok

]l Cancel ]

Figure 4-12: Operating concept > Display configuration dialog

A display dialog covers entry fields for configuring diagram parameters in numerical
measurement modes.
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4.1.5.4 Diagram configuration dialogs
Table 4-5: Operating concept > Diagram configuration dialog

Diagram Configuration [Trace 1] g| Diagram Configuration [Statistics... f')__(|

Lnit |P.xes Gates,Timeslats | Pulse | Plat

Axes | plot

X Axis
Absolute/Relative:

Pawer (Tiv 5,000 d&
Resolution(Table)

Reference Position g

4 ¥

' Axis
CCDF & CDF
Mirn

Prob /D

POF
Min

Prob/Div

i e

[ ox | [conee |

[ Ok, ][Cancell[ﬁpdr]

A diagram dialog covers entry fields for configuring diagram parameters in graphical
measurement modes.

@ Depending on the selected measurement, the diagram configuration dialogs vary.

4.1.6 Menus

This section describes the menu structure of the application. Menus are designed in
window format and display a list of functions. Menus are opened with the aid of the
mouse or by using the [ALT+<key>] combination on the keyboard.

The following figure shows the available main menus of the application. For detailed
description of the menu items, refer to Chapter 5, "Settings - GUI reference”,
on page 70.

4.1.6.1 Main menus and submenus

The main menus are located in the menu bar at the top of the screen.

File Configure Trigger Measure Zero Window Help

Figure 4-13: Operating concept > menu bar
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A list item of a menu marked with an arrow, represents a general term and covers a
submenu.

Configure Trigger Measure Zero Window Help

R Mew Task Starting With. .. M Trace Window

&% Open Task... Cirl+0 Statistics Window
Close Task Continuous Window

E Save Task Cirl+5 Gated Window
Save Task As... Burst Average Window
Licensing... m Timeslot Window

Figure 4-14: Operating concept > submenus

R&S NRPV contains the following menus:

File

Configure Trigger Measure Zero |

@ Mew Task Starting With... 4

B Open Task... Cirl+0
Close Task

B save Task Ctrl+5

Save Task As...
Licensing...

Recent Task Files »
Exit Ctrl+X

Figure 4-15: Operating concept > File menu

Contains all functions that belong to task management. Create, save or recall measur-
ing data or print the measuring results.

Configure

Configure | Trigger Measure Zerc  Window
Startup Configuration...

VISA Sensor Configuration...

s

Channel Assignment... Ctrl+ &

Colour Settings...

Signal Frequency...
Channel Settings...

Continuous... Ctrl+C
Burst Average... Ctrl+B
Statistics... Ctrl+1
Timeslots... Ctrl+T
Gates... Ctrl+G
Pulse Measurement... Ctrl+U

Load Template...

Figure 4-16: Operating concept > Configure menu
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Contains functions for setting the startup configuration, channel configuration and sig-
nal frequency. This menu also provides setting dialogs with basic parameters for all
measurement modes, and dialogs for loading settings of digital standard communica-
tion signals.

Trigger

Trigger Measure Zere Window
Settings...
Trigger Sender and Sync...

Figure 4-17: Operating concept > Trigger menu

This menu is used for setting the parameters of an external connected trigger source.

Measure

Zero  Window Help
M Trace... F2
Statistics... F3
Continuous... F4
B cated... Fs5
E Burst Awerage... F&
m Timeslat. .. F7

]

3 step F11

Figure 4-18: Operating concept > Measure menu
Menu for selecting the measurement mode.

Zero

F2Gl Window  Help
All Channels Ctrl+2 |

N
B

Figure 4-19: Operating concept > Zero menu

Menu for zero error correction.
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Window

Tile Alt+T
Cascade Alt+C

Activate Mext Alt+Right
Activate Previous Alt+Left

Close
Cloze all

Continuous Window 1 {pending)
Timeslot Window 2 (pending)

® Trace Window 1

Figure 4-20: Operating concept > Window menu
A Windows menu contains functions for window handling.

Help

Help

‘7§ Index... F1
About...

Figure 4-21: Operating concept > Help menu

The help menu with access to the online help and information about the R&S NRPV
software version.

4.1.6.2 Context-sensitive menus

R&S NRPV provides special context-sensitive menus for each area of a measurement
window, except for measurement panels. Open a context menu by pressing the right
mouse button.

A context-sensitive menu within the graphic range mainly contains the functions of the
control panel.

The following figure gives an example of context-sensitive menus.

Prink
Copy to clipboard

Trace Configuration. ..
fath Configuration. ..
Diagrarn Configuration. ..
Matker Configuration...

v Show Focus Values
Show Trigger Level

4 ® Move Freely
Mowe Horizonkal Cnly
Move Yerkical Only
Zoom In
Fixed Trace

Power Auto Scale
Reset Time Axis
|

Figure 4-22: Operating concept > Context-sensitive menus
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For detailed description of the available menus, see:
® Chapter 5.4.2.4, "Context-sensitive menu in trace mode", on page 102
® Chapter 5.4.3.4, "Context-sensitive menu in statistics mode", on page 129

® Chapter 5.4.4.4, "Context-sensitive menu for numerical measurement modes",
on page 143

® Chapter 5.4.4.5, "Context-sensitive menu in timeslot mode", on page 144

4.1.7 Icons, toolbar and shortcuts

4.1.71 Toolbar

The toolbar of the main application window contains icons for quickly starting the main
functions.

Timeslot
Gated
Burst Average

Continuous

Statistics
Trace Window —| i Help —\

fEEH MPEEEEN » o m &

’ ’ I— Recorder
Save Task I Channel Settings
Open Task Trigger Settings
New Task Stop Measurement

Start Measurement

Figure 4-23: Operating concept > Toolbar

Each icon features a corresponding item in the menu lists. For assignment on the icons
to the corresponding functions, see Chapter 4.1.7.2, "lcons", on page 62.

41.7.2 lIcons

To execute a task, the application provides icons for main and frequently used func-
tions.

» To start a measurement, perform one of the following:

e Select the El icon.
e Select "Measure > Continuous" in the menu bar.
e Press "F4".
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Zero  Window Help

Trace... F2

Statistics... F3

Continuous... F4

BT cated... Fs5

E Burst Awerage... F&

m Timeslot. .. F7

]

IO stop F11

Figure 4-24: Operating concept > Icons

Graphical user interface (GUI)

The following table lists the functions that can be started quickly by an icon, function
key or a specified keyboard sequence (shortcut):

Table 4-6: Icons and the corresponding functions

Icon | Function Corresponding Menu item Shortcut
{:."-‘1 New Task File > New Task Starting With -

s | Load Task File > Open Task CTRL+O
E Save Task File > Save Task CTRL+S
Trace Measure > Trace F2
Statistics Measure > Statistics F3

_:\!i Continuous Measure > Continuous F4

E Gated Measure > Gated F5

m Burst Average Measure > Burst F6

E Timeslot Measure > Timeslot F7

(3 | Start Measurement Measure > Start All F10

M | Stop Measurement Measure > Stop All F11

(@ | Open data recorder Measure > Data Recorder F12

@ Trigger Settings Trigger > Settings ... -

@ Channel Settings Configure > Channel Settings ... -

@ Index Help > Index F1

4.1.7.3 Shortcuts

Shortcuts are a combination of keystrokes that provide quick access to commands,

functions or operations.
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Like the icons in the toolbar, the R&S NRPV has predefined key combinations that
invoke particular functions.

Configure | Trigger Measure Zere Window
Startup Configuration...

VISA Sensor Configuration... %
Colour Settings...

Channel Assignment... Ctrl+A

Signal Frequency...
Channel Settings...

Continuous... Ctrl+C
Burst Average... Ctrl+B
Statistics... Ctrl+I
Timeslots... Ctrl+T
Gates... Ctrl+G
Pulse Measurement... Ctrl+U

Load Template...

Figure 4-25: Operating concept > Shortcuts in menus

The following table lists the functions that can be started quickly by a shortcut:

Table 4-7: Shortcuts and the corresponding functions

Shortcut Function Corresponding Menu item

[ALT+C] Cascade "Window > Cascade"

[ALT+Left] Active Previous "Window > Active Previous"

[ALT+Right] Active Next "Window > Active Next"

[ALT+T] Tile "Window > Tile"

[CTRL+A] Channel Assignment "Configure > Channel Assign-
ment"

[CTRL+B] Burst Average "Configure > Burst Average"

[CTRL+C] Continuous "Configure > Continuous Aver-
age"

[CTRL+G] Gates "Configure > Gates"

[CTRL+I] Statistics "Configure > Statistics"

[CTRL+O] Open Task "File > Open Task"

[CTRL+S] Save Task "File > Save Task"

[CTRL+T] Timeslots "Configure > Timeslots"

[CTRL+U] Pulse Measurement "Configure > Pulse Measurement"

[CTRL+X] Exit "File > Exit"

[CTRL+Z] All Channels "Zero > All Channels"
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4.1.8 Diagrams

Several parameters as grid, reference arrows, scale labels, trigger, marker and level
information are provided to configure the diagram, depending on the selected mea-
surement mode. Refer to the respective descriptions to the graphs:

® Chapter 5.4.2.2, "Graph in trace mode", on page 101
® Chapter 5.4.3.2, "Graph in statistics mode", on page 128

® Chapter 5.4.4.2, "Results in numerical mode", on page 141 and Chapter 5.4.4.3,
"Graph in timeslot mode", on page 142

4.1.8.1 Info and symbols

According to channel, measurement and math operation, the diagram description bar,
or the result fields in numerical measuring modes contain various information, some
shown as symbols. The indicated parameters, values and symbols, that represent, for
example, a measurement mode, numeric and auxiliary values, trigger, marker or filter
values or even warnings are activated for display in the corresponding configuration
dialogs of the measurement. They are each color coded, i.e. the color of a value corre-
sponds to the color of the measurement and the graph.

Refer to the following table to get an overview on some individual symbols:

Table 4-8: Special symbols

Icon Function

Duty cycle correction active

Offset correction active

S-Parameter correction active

Trigger on rising slope

Trigger on falling slope

Waiting for trigger event

Info

@996 0600
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4.2

4.2.1

4.2.2

Means of manual operation

Icon Function

e Error occurred

i Warning, e.g. out of range

Means of manual operation

Operation of R&S NRPV corresponds to the Microsoft®Windows user interface and can
be operated the same way. Mouse and keyboard, including shortcuts allow direct
access to entries and settings.

Entering data

Enter values, units and text by activating the entry field with the mouse and then use
the keyboard.

Numerous help functions, called by [F1] function key support the user in measurement
configuration.

Apply
Apply the settings to the current measurement without closing the active window.

Ok

Apply the settings and close the active window.

Cancel

Aborts the active window without applying the settings or saving the changes.

Elements

All menus, dialogs and diagrams are made up of known elements, e.g.
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Table 4-9: GUI Elements

User interface element Description
Configure Trigger Measure Zero Window Help Menu items
ETSMHQ _ Ctl40 ‘ Mm mndw In a menu a selection can be made from a list. The
i selection list folds down by clicking the menu name.
Close Task Continuous Window
E Save Task Crl4s E Gated Window
Save Task As... E Burst Average Window
Licensing... m Timeslot Window
Measurement Configuration [Burst 1] E| Dia|°g header
The header line contains the name of the menu and
a button closing the menu. The button can be oper-
ated with the mouse.
Measurement 1 z 3 4 Dlalog area
e Several fields of associated but separately set
parameters are organized in an area.
The dialog areas are separated from each other with
a frame.
Chweraqing i Unk | Relative | Audliaries | Styls | Limits Tab
Ao 0 Settings fields structured in separate tabs within a
Count | 1024 ‘ I | | | | ‘ | dlalog
Resalution (dE) 0.0 3 Selection field

I The ¥ button indicates that a selection can be made
from a list. The fold-down selection list is displayed

0.1 o

001 below the selection field.

0,001 One entry at a time can be selected from the list. If
an item is not available for selection, it is grayed out
and cannot be accessed.

Yigt Check box
If the check box is ticked, the associated parameter
setting is active (switched on).
|Hide Measurement Notebook | Tool tip
Help function indicating an explanation to the cur-
rently selected element.
Upper Value 5.000 dBm Numerical entry field
A numeric value can be entered.
“ame | Continuous 3 Alphanumerical entry field
An alphanumeric value can be entered.
Trace 1 :] Color selection field
Opens a dialog for selecting a color.
Apply Buttons
A button either triggers a single action or calls the
Math... next menu.
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User interface element Description

i Selecting field

Area for selecting the channel and the sensor,
respectively.

Status field
Task 4.tsk * atus tie

= Indicates the state of either the currently running
LI M task or the state of a connected sensor.

E‘ Scroll bars
|

Scroll within a dialog or window.

=

Hide/Show control in the splitter bar

Shows / hides a control panel or measurement
panel by mouse click on the striped bar.

4.2.3 Mouse operation

Basically the mouse as pointing device is similar to every computing system. This sec-
tion only touches information on some special features of the application.

Clicking the right mouse button performs context-sensitive menus for the following con-
trols:

® Channel traces

® Math traces

® Marker symbols

® Limitlines

® Trigger levels and symbols

® \lertical reference position symbol

® Residual screen area

® Trace window

4.2.4 Splitter bar

The control and measurement panels are separated from the diagram by splitter bars.
Each splitter bar contains a button to hide or show each panel.

Measurements
| Timeslots |Gates Pulse

[Hide Measurement Motehook]

Figure 4-26: Operating concept > Splitter bar
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Data management

The width of the control panel is fixed, whereas the height of the measurement panel is
flexible. Therefore the space between the diagram and the measurement table can be
shared by moving the splitter bar with the mouse.

4.3 Data management

R&S NRPV provides basic measurement settings, which are already stored in the
application. It also supports saving user-defined settings and measurement data. Usu-
ally drive C:\ is intended to save user-defined data, but you can also select any direc-
tory structure. Some default directories are predefined, as for example TaskFiles
that is recommended by the application. The filenames and directories are user-select-
able and can be changed.

The user data is divided into the following data types:

® Signal template
This file contains samples with basic measurement parameters predefined in the
application. See Chapter 5.2.14, "Load template”, on page 91 to call predefined
settings.
Note: Templates refer to the default application settings and cannot be changed.

® Tasks
Task files contain settings of a measurement. See Chapter 5.1, "File menu”,
on page 70 for handling with task files. For tasks files, the directory
$APPDATA%\Rohde-Schwarz\NRPV\TaskFiles\*.tsk is selected by default.
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File menu

5 Settings - GUI reference

"Settings" describes all dialogs and functions of the application in detail.

5.1 File menu

ConFigure Trigger Measure Zero ‘Window Help

4R Mew Task Starting With... » m Trace Window
E& Open Task... Ctrl+o Skatistics Window
Conkinuous Yindaow
B8 B Gated windaw
Save Task As... E Burst fwerage Window
Licensing. .. [m Timeshot Window

Recent Task Files 3
Exit Cerl+x

Figure 5-1: File menu > New Task Starting With...

The "File" menu contains all functions that belong to file management, like creating,
saving or recalling measurement data or printing the measurement results.

Task files are stored in the default directory
$APPDATA%\Rohde-Schwarz\NRPV\Taskfile\<taskname.tsk>.

In addition, the R&S NRPV application can be closed with the "Exit" function.

New Task Starting With...
Opens the sub menu for selecting a measurement task.

Trace Window «— New Task Starting With...
Creates a task for measurement mode Chapter 5.4.3, "Statistics", on page 126.

Statistics Window — New Task Starting With...
Creates a task for measurement mode Chapter 5.4.3, "Statistics", on page 126.

Continuous, Gated, Burst Average or Timeslot Window «— New Task Starting
With...
Creates a task for a numerical measurement mode.

The measurement windows of these modes are almost similar. The description in
Chapter 5.4.4, "Numerical", on page 139 applies to all modes. Special features are
described explicitly.

Open, Close, Save, Save As Tasks
Manages task files.

These functions are self-explanatory and similar to the Microsoft®wWindows file dialog.
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Note: The extension of a measurement task is * . tsk and cannot be changed. By
default, R&S NRPV saves the file in the
$APPDATA%\Rohde-Schwarz\NRPV\Taskfile\<taskname.tsk> directory.

Licensing
Opens the "Licensing NRP-Z Power Sensors for NRPV" dialog.

In this dialog, you can enable an R&S NRP power sensor for use with R&S NRPV, see
Chapter 2.5, "Activating an R&S power sensor in R&S NRPV", on page 18.

Note: All power sensors of the R&S NRPxxS(N)/A(N)/T(N)/E and R&S NRPxxP series
are enabled for the use with R&S NRPV by default.

Recent Task Files
Lists the recently used task files. Select a task to reopen it.

Exit
Closes the application.

R&S NRPV requires a prompt for storing modified tasks, to save the last changes in
the task file.

5.2 Configure

Configure | Trigger Measure Zere Window
Startup Configuration...

VISA Sensor Configuration... %
Colour Settings...

Channel Assignment... Ctrl+A

Signal Frequency...
Channel Settings...

Continuous... Ctrl+C
Burst Average... Ctrl+B
Statistics... Ctrl+I
Timeslots... Ctrl+T
Gates... Ctrl+G
Pulse Measurement... Ctrl+U

Load Template...

Figure 5-2: Configure menu

The "Configure" menu contains functions for setting the startup configuration and func-
tions to configure channel assignment, channel settings and signal frequency settings.
The menu also provides access to dialogs for configuring VISA communication-based

sensors, basic parameters for all measurement modes, and predefined settings of digi-
tal standard communication signals.
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5.2.1 Functions

Startup Configuration

Opens the dialog for specifying the settings used at the start of R&S NRPV. Chap-

ter 5.2.2, "Startup configuration”, on page 74. You can select between user-defined
settings (from a specified task file), settings of the last measurement, or by application
defined default settings.

VISA Sensor Configuration

Opens the dialog for managing all power sensors which use VISA communication

channels like USBTMC or VXI-11. See Chapter 5.2.3, "VISA sensor configuration”,

on page 74.

Note:

® This dialog is only available if a VISA driver is installed on the host PC.

® This dialog refers to the R&S NRPxxS(N)/A(N)/T(N)/E and R&S NRPxxP power
sensor series. R&S NRP-Zxx power sensors are not provided by this function.

You can trigger a search for locally connected (VISA capable) USB power sensors

which are then automatically taken over into the sensor list. Furthermore you can man-

ually add any number of network sensor resources.

VISA Sensor Configuration @

| Find USB Sensors | | Add... | Edit | [Remove

Use  Mame
USB0:0X0AAD:DX00E2:900001:INSTR
USBO::0X0AAD::0X00E2::900002
USB0:0X0AAD:DX0151:100953:INSTR
TCPIP:MRP18TN-100953.RSINT.NET:INSTR
TCPIP:MRP185MN-100656. RSINT. NET:INSTR

OOoOEOE

Color Settings

Accesses the dialog for setting the colors, see Chapter 5.2.4, "Color settings”,

on page 75. In this dialog you can design your measurement windows, i.e. you can
arbitrarily assign colors to the traces, curves and markers, and to background and grid
lines of diagrams.

User Manual 1173.0314.02 — 08 72



R&S®PNRPV Settings - GUI reference

Configure

Channel Assignment

Opens the dialog for selecting and assigning the channel, see Chapter 5.2.5, "Channel
assignment”, on page 76. This dialog covers information on the connected power
sensors and its connectivity.

Signal Frequency
Opens the "Signal Frequency" dialog for setting the carrier frequencies of the signals,
see Chapter 5.2.7, "Signal frequency", on page 83.

Channel Settings

Opens the dialog for configuring a channel, see Chapter 5.2.6, "Channel settings”,

on page 77. Channel settings include offset, video bandwidth, gamma and S-Parame-
ter correction, ranging, and averaging.

Measurement Modes

The following topics provide dialogs to configure basic signal parameters that are inde-
pendent of the used power sensor. These parameters represent the global settings and
are needed in principle with the respective measuring modes. Changes of these set-
tings are saved in task files.

Note: See also Chapter 5.2.14, "Load template", on page 91 to recall predefined set-
tings based on a measurement mode or based on a digital standard communication
signal.

Continuous... Cirl+C

Load Template. ..

Figure 5-3: Configure menu > load template

Continuous...
Continuous opens the dialog for configuring the measurement window settings as
aperture time, sampling frequency and smoothing.

Note: For trace and statistics measurement mode, signal frequency is displayed in the
Chapter 5.4.2.3, "Diagram description bar", on page 102.

Burst Average...
The Burst average contains excluding times and dropout.

Statistics...
Opens the Statistics for setting the aperture time.

Timeslots...
Opens the dialog Timeslots for configuring timeslot and fence parameters.

Gates...
Gates opens the dialog for configuring gate and fence parameters.
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Pulse Measurement...
Selects the algorithm for evaluating pulse signals and set the threshold parameters in
the dialog Pulse measurement.

Load Template...
Opens the dialog Load template for loading predefined settings of or CW signals, or
digital standard communication signals like GSM.

5.2.2 Startup configuration

This function enables you to determine the initial configuration of R&S NRPV at
startup.

Startup Configuration El
MRPY Configuration Far Startup
@ Last Active Settings

() User Defined Settings | |

) Default Settings

’ Ok ] [ Cancel

Figure 5-4: Configure > Startup Configuration dialog

NRPV Configuration for Startup
Opens the dialog for selecting how the R&S NRPV starts.

"Last Active Settings"
Starts in the same mode, which was active during the last measure-
ment.

"User Defined Settings"
Starts in a user-defined mode, which was previously specified and
saved in a task file.

"Default Settings"
Starts with preset values.

5.2.3 VISA sensor configuration
In this dialog, you can define any number of VISA sensors by adding the VISA
resource name. The sensors do not have to be connected while defining them here.

From the list of possible sensors, you can select which ones are to be used later in
R&S NRPV measurement windows by activating the checkbox in the "Use" column.
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VISA Sensor Configuration IEI

[Find USBSensors] ’Add...l [ Edit ] lRemovel lRemoveAII]

Use  Mame
USB0:0X0AAD:0X00E2:900001:INSTR
USBO:0X0AAD::0X00E2::900002
USBO:0X0AAD:0X0151::100953:INSTR
TCPIP:MRP18TN-100953.RSINT.NET:INSTR
TCPIP:MRP185N-100656.RSINT. NET=INSTR

OO0EO=E

The dialog provides also functions to edit a selected VISA resource name or for remov-
ing entries from the defined list. You can double-click a resource name to edit it. Fur-
thermore you can easily add all currently connected USB sensors to the list clicking the
"Find USB Sensors" button.

When you close the dialog with "OK", the configuration dialog tries to find and open all
sensors which have been selected for measurements through an activated checkbox in
the "Use" column. All sensors which can be reached via the defined VISA communica-
tion channel are added to the program's internal list of available sensors. The availa-
ble sensors can then be assigned to measurement windows in the corresponding mea-
surement dialogs. Sensors which are marked here with the "Use" flag but are not avail-
able physically, are ignored.

5.2.4 Color settings

In this dialog, you can individually assign colors to traces and curves, including the
associated markers, and to background and grid lines of diagrams.
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Colour Settings f'5_<|

Click here to set
Current Colour

ko this default
Panel Background "Mumerical Measurements" <=
Panel Frame "Mumerical Measurements” £
Panel Background "Timeshat" £
Bar of Yalues "Timeslat Average” £
Bat of Yalues "Timeslat Peak” <=
Marker Line "Timesloks" £--
Background "Trace, Statistics, Timeslots" £
Grid Lines "Trace, Statistics, Timeslots" £
AWWGH Line <=
Trace 1 <=
Trace 2 -
Trace 3 -
Trace 4

Math Trace 1

Math Trace 2

Math Trace 3

Math Trace 4
Markers

Delayed Trigger Marker
Focus Marker
aates

Fences

Mumerical Display 1
Mumerical Display 2

Mumerical Display 3

HRAC DU T MNCOCHC §
| I

Mumerical Display 4

’ Assign all Default Colours

Figure 5-5: Configure > Color Settings dialog

In "Color Settings" select individual colors for your measurements, or set all colors to
default.

Color Settings...

Opens a dialog to set the colors.

5.2.5 Channel assignment

The "Channel Assignment” dialog displays all connected sensors with information on
the sensor type, serial number and connectivity.
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Channel Assignment fgl

Channel Sensor Type, Hame

III R&S MRP-Z11,900001,USB
R&5 MRP-Z51,900004,USE

[ QK ] ’ Cancel ] [ Apply

Figure 5-6: Configure > Channel Assignment dialog

Note: With one power sensor connected, the R&S NRPV program automatically
assigns the power sensor to channel A.

Channel Name
Lists the connected channels.

Channel Assignment E|
Channel Sensor Type, Hame
RES NRP-Z11,900001,USB
R&S NRP-Z81,900004,USB
[ Ok i [ Cancel l [ Apply

Figure 5-7: Configure > Channel assignment > rename

The R&S NRPV detects all connected sensors automatically and applies capitals to
each channel in alphabetical order.

You can assign a short name to a channel. The maximum length is three characters in
capital letters, as for example "IN" or "OUT".

Sensor Type, Serial Number & Connectivity
Displays information on the connected sensors.

"Current” Displays information on the currently connected sensor.

"Previous" Displays information on the previously connected sensor.
5.2.6 Channel settings

The "Channel Settings" dialog covers entry fields for setting sensor channel parame-
ters.
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Channel Settings El
B Offset
A | @cibal %
OFile |

Video bandwidth

FULL b

S-Parameter Correction

Gamma Carrection {of Source)
Apply Values are () Magn. Phase (*) Real/Imag.

(®) single frequency  Real Source 0.0100
Imag. Source 0,0000

O File |
Ranging

Transition Offset I:l dB
Automatic Averaging
() Continuous (") Fixed Noise

Noise Content  [0.0100 | dB

Max. Settl. Tme | 4,000 s

Equivalent-Time Sampling

Auto

Figure 5-8: Configure > Channel settings dialog

The dialog contains sensor related parameters.

The parameters are grouped by functionality, such as "Offset", "Video bandwidth", "S-
Parameter" and "Gamma" correction, "Ranging" and "Averaging". If a sensor does not
support a certain functionality, the corresponding controls are disabled.

Channel
Selects the channel.

Offset

Note: If the signal level is higher than the permissible input level of the sensor, it is rec-
ommended that you connect an attenuator between the signal source and the sensor.
The attenuator prevents the sensor from damage due to high input power. The offset
correction compensates the difference between the real signal level and the level at
the sensor input. The indicated value corresponds to the real signal level.

Enter and activate correction factors to increase or decrease the measurement result
value. Correct only factors, which do not, or only minimally depend on frequency or
level. For example, use this function to adjust attenuators, directional couplers or
amplifiers that are connected between the signal source and the sensor.

Positive offset values correspond to external losses, negative values to external gains.
The symbol @ indicates that offset correction is active.

User Manual 1173.0314.02 — 08 78



R&S®PNRPV Settings - GUI reference

Configure

Global — Offset
Activates the offset correction globally for all frequencies with the entered value.

0.000 — Offset
Sets the global offset value. That means, the offset for all frequencies.

R&S NRPV automatically adjusts the trigger level when the offset correction values
vary. A prompt requires the adjustment to be confirmed.

R&ES NRPY

- | ) Trigger level for Chanmel: & is automatically updated,

Figure 5-9: Configure > Channel settings > automatic trigger level update

File — Offset
Selects a file with offset correction data.

A file contains a table with frequency/offset pairs.

The extension of a correction file is * . s1p, or *. txt. If there is an * . s1p, the file con-
tent must conform with the touchstone file specification, see http://en.wikipedia.org/
wiki/Touchstone_file. The correction files are stored in the application data directory
$APPDATA%\Rohde-Schwarz\NRPV\<*.slp>.

Video Bandwidth
Sets the video filter bandwidth

This parameter is supported by R&S NRPxxP and NRP-Z8x wideband power sensors.

You can use this value to reduce the video bandwidth in trace and statistics measure-
ment modes. As a result, the trigger sensitivity is increased and the display noise
reduced. In order not to distort the signal, the video bandwidth must be smaller than
the RF bandwidth of the measurement signal.

A limited video bandwidth also reduces the sampling rate. Therefore, in trace mode,
the effective time resolution is reduced accordingly. In statistics mode, the measure-
ment time must be increased appropriately to keep the required sample size. The fol-
lowing table shows the video bandwidth and the resulting sampling rate and sampling
interval by the example of an NRP-Z81 power sensor.

Table 5-1: Video bandwidth and sampling rate

Video Bandwidth Sampling rate Sampling interval
FULL 8x107 s’ 12.5ns

5 MHz 4 x 107 s 25ns

1.5 MHz 1x107 s™ 100 ns

300 kHz 25x107 s* 100 ns
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"FULL" For frequencies from 500 MHz on, FULL corresponds to a video
bandwidth of at least 30 MHz. For frequencies below 500 MHz, the
video bandwidth is automatically reduced to approx. 7.5 MHz.

"x MHZ" The video bandwidth is set to the selected value.

S-Parameter Correction
Selects and applies a data set of S-Parameters (available only for sensors that support
S-parameter correction).

S-Parameter correckion

Figure 5-10: Configure > Channel settings > S-parameter

In the Info line of the measurement window, the symbol @ indicates that S-Parameter
correction has been activated.

S-Parameters are used to correct measurement results that are influenced by a two-
port connection. If a complete set of S-Parameters is available in the power sensor, the
measurement can be corrected by way of calculation.

Note that a reference impedance of 50 Ohms must be used for the S-Parameters.

For information on how to use the S-Parameters table, see the operating manual of
your power sensor.

Gamma Correction
Increases the measurement accuracy by either setting the magnitude and phase of the
source's reflection coefficient, or alternatively, the real and imaginary source.

The gamma correction value sets the complex reflection coefficient of the source. A
magnitude value of 0 is equivalent to an ideally matched source, and 1 corresponds to
total reflection. The phase angle can be set between -360.0 degrees and +360.0
degrees.

Apply — Gamma Correction
Save gamma correction settings.

Single Frequency < Gamma Correction
Activate/deactivate gamma correction with the set values.

Re. source «— Gamma Correction
Set the real part, i.e. the magnitude of the source reflection coefficient.

Im. source — Re. source «— Gamma Correction
Set the imaginary part, i.e. the phase of the source reflection coefficient.

Magn. source — Gamma Correction
Set the magnitude of the source reflection coefficient directly.

Phase source «— Magn. source «— Gamma Correction
Set the phase of the source reflection coefficient directly.
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File — Gamma Correction
Select the file with gamma correction data and activate the gamma correction with data
from that file.

A file contains a table with magnitude/phase pairs. The extension of a correction file is
* _slp or *.txt. By default correction files are stored in application data directory.

Ranging
Select the measurement path for multi-path power sensors (R&S NRPxxS/A(N), NRP-
Z11, NRP-Z21/22/23/24/28/31/41/61 and NRP-Z91/98 multi-path power sensors only).

Multi-path power sensors are equipped with several paths, providing different sensitivi-
ties and therefore different measurement ranges. The measurement paths are simulta-
neously active.

Auto — Ranging

Activate automatic selection of the suitable path, i.e. paths that are not overdriven or
underdriven. The measurement result of two partially overlapping measurement paths
is derived from the measured values of both paths.

For some applications, e.g. test signals with a large peak-to-average ratio, measuring
with "Auto Ranging" does not lead to accurate measurement results. Use the cross-
over function, which lowers the level in the crossover, to prevent an overdriven mea-
surement path from distorting the evaluation.

Transition Offset < Ranging

Reduce crossover range. To prevent measurement paths which have been overdriven
by signal peaks from being included in the evaluation, levels can be reduced in the
measurement path crossover.

0.000 dB — Ranging

Enter a negative crossover value as a measure for reducing the crossover levels. For
example, setting the level to -6 dB, the crossover is reduced by 6 dB. Drive range
increases of the same magnitude, which reduces measurement deviations due to mod-
ulation to 25% of the original value.

Note: While large signal characteristics improve as the crossover level drops, the
effects of zero deviations and intrinsic noise on the result increase, caused by the less
sensitive measurement path being underdriven. Therefore changing the crossover
level by more than 10 dB can deteriorate the measurement result.

Manual < Ranging
Activate manual selection of the measurement range. One out of three paths can be
selected as measurement range, for example to the drive range of a path.

Crossover < Ranging
Reduce crossover range.

To prevent measurement paths which have been overdriven by signal peaks from
being included in the evaluation, levels can be reduced in the measurement path
crossover.
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For example, if setting the level to -6 dB, the crossover is reduced by 6 dB. The drive
range increases by the same magnitude, which reduces measurement deviations due
to modulation by 25% of the original value.

While large signal characteristics improve as the crossover level drops, the effects of
zero deviations and intrinsic noise on the result increase. It is caused by the less sensi-
tive measurement path being underdriven. Therefore, changing the crossover level by
more than 10 dB can deteriorate the measurement result.

path n — Ranging
Define one of three paths as the measurement range, e.g. for testing the drive range of
a path.

Note: The Transition Offset entry disables manual functionality and vice versa.

Automatic Averaging
Use an averaging filter to reduce fluctuations in the measurement result. Either choose
automatic mode or set the averaging factor to a fixed value manually.

Note: Check if the auto filter mode is giving satisfactory results. If the power is not con-
stant, adjust a manual optimal filter length setting always manually.

"Continuous" Activate continuous mode.
This mode finds a balance between measurement time and display
noise.

"Fixed Noise"  Activate fixed noise mode.
Choose an averaging factor that the sensors intrinsic noise (2 stan-
dard deviations) does not exceed the specified "Noise Content". Hav-
ing low power, limit the averaging factor by the duration of the "Max.
Settling Time" to avoid long settling times. In the "Info" line of the
measurement window, S/N indicates when the display noise exceeds
the preset value.

Note: Automatic averaging mode "Continuous" disables "Fixed
Noise" mode and vice versa.

Noise Content — Automatic Averaging

Select the portion of intrinsic noise in the measured result. Specifically, this value gives
the permitted relative variation of the result which cannot be exceeded for 95% of the
observation time.

Max. Settl. Time — Automatic Averaging

Enter time value and unit to specify the upper limit for the settling time. If the limit is
exceeded, S/N is displayed in the measurement window.
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5.2.7 Signal frequency

Signal Frequency le

N

eur Frequency |100.000 MHz

OK H Cancel l

Figure 5-11: Configure > Signal frequency dialog

Open the Chapter 5.2.7, "Signal frequency", on page 83 for setting the carrier frequen-
cies of applied signals. The following topics provide dialogs to specify basic signal
parameters that are independent of the sensor type. These parameters represent the
global settings and are needed in principle with the respective measuring modes.
Changes of these settings are saved in task files.

See also Chapter 5.4.2.3, "Diagram description bar", on page 102 to call up predefined
settings based on a measurement mode or based on a digital standard communication
signal.

Common Frequency
Apply the entered frequency value to all channels.

Channel
Select a channel.

Frequency
Enter the frequency value and unit of the signal applied to the selected channel.

Valid for all channels: disables single frequency settings and vice versa.

Note: For trace and statistics mode, signal frequency is displayed in the Chap-
ter 5.4.2.3, "Diagram description bar", on page 102.
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5.2.8 Continuous

Continuous Window E
b

Aperture 10,000 us

Sampling Frequency

Smoothing F

Figure 5-12: Configure > Continuous

Continuous opens the dialog for configuring the measurement window settings as
aperture time, sampling frequency and smoothing.

O For trace and statistics measurement mode, signal frequency is displayed in the Chap-
= ter 5.4.2.3, "Diagram description bar", on page 102.

Channel
Select a channel.

Aperture
Width of the sampling window. Defines the length of the unsynchronized time interval
used to measure the average signal power.

® For an unmodulated signal, the default setting of 10us in conjunction with chopper
stabilization provides optimum noise suppression.

® Wider sampling windows are required when the measurement result exhibits fluctu-
ations due to modulation. With low frequency modulation in particular, a display
with optimum stability is provided by setting the sampling window length exactly
equal to the modulation period.

® |f the modulation period varies or is not exactly known, we recommend that you
enable smoothing. Approximately five periods within one sampling window are suf-
ficient.

® The overall window length is calculated from the sampling frequency and the num-
ber of samples. The number of samples determines the length of the evaluation
window.

® |n addition, this parameter sets the length of the unsynchronized time interval for
statistical analysis of the signal, see Chapter 5.2.10, "Statistics", on page 86.

Sampling Frequency
Defines the number of samples taken over the duration of a measurement window. The
sampling frequency is defined in Hertz.

® |f a sensor contains a sampling A/D converter, the sampling rate can be adjusted to
prevent aliasing effects for particular types of modulation signal. Aliasing can occur
with some sensors because the sampling frequency is located within the video
bandwidth, which means that spectral components of the modulation signal can fall
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in this frequency range. When you change the sampling frequency, the aliasing
effects disappear.

Smoothing
Enables a smoothing filter. The filter reduces result fluctuations caused by modulation,
if the aperture time cannot be exactly adjusted to the modulation period.

® Smoothing creates an approximating function to capture important trends in repeat.
Relatively slow changes of value result in a close matching of curve fitting.

5.2.9 Burst average

Burst Average rz

&

Exclude from start | 0,000 5
Exclude From end 0,000 5
Diropout 1.000 us

Figure 5-13: Configure > Burst average

The Burst average dialog, contains excluding times from start/ end and dropout.

Channel
Select a channel.

Exclude from start
Defines the time gap to be excluded from measurement at the beginning of the burst.

Exclude from end
Defines the time gap to be excluded from measurement at the end of the burst.

Dropout
Define the end of the burst by setting a dropout time in microseconds. Modulation-spe-
cific power drops that are shorter than the set value are ignored.

Note: During the dropout time, unwanted trigger signals are rejected.
The set dropout time only affects the internal trigger source.
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5.2.10 Statistics

K

Statistics

&

Aperture 10,000 ms

Figure 5-14: Configure > Statistics
Open the Statistics dialog, for setting the aperture time.

Channel
Select a channel.

Aperture
Width of the sampling window. Defines the length of the unsynchronized time interval
for statistical analysis of the signal.

5.2.11 Timeslots

Mumber of timeslots _

Timeslat

Mominal width _
Exchude From start 0,000 =
Exclude From end 0,000 s

Fence

Ackive

Start of fence

Length of fence

By

Locked

l QK H Cancel ” Apply ]

Figure 5-15: Configure > Timeslots
Opens the dialog Timeslots for configuring timeslot and fence parameters.

Number of timeslots
Defines the number of subsequent timeslots that belong to one single frame.
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Timeslot
Contains the parameters to configure the time slot.

Nominal width < Timeslot
Defines the timeslot length by setting time value and unit.

Note: For TDMA signals the nominal timeslot length must be entered here, i.e. the
frame length is divided by the number of timeslots.

Exclude from start < Timeslot
Defines the time gap to be excluded from measurement at the beginning of the time-
slot. Enter time value and unit.

Exclude from end «— Timeslot
Sets time value and unit for the time gap to be excluded from measurement at the end
of the timeslot.

Note: Exclude

You can also interactively set "Exclude from Start" and "Exclude from End" interactively
in the scope display in the timeslot measurement window.

Load

For various common mobile radio standards, you can load the specified parameters
under Chapter 5.2.14, "Load template", on page 91.

The timeslots can be set interactively in trace measurement mode.

Fence
Contains the parameters to configure the fence.

Active — Fence
Activate the fence function. Fence is a time interval within the measurement period to
be excluded from measurement.

Start of fence < Fence
Set the start of fence referring to the timeslot and its length. Enter time value and unit.

Length of fence — Fence
Define time value and unit for the length of period to be excluded from measurement.

Locked «— Fence

Block the entry fields. Defines if the timeslot parameters are editable directly or graphi-
cally. Protect the settings against accidental changes.
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5.2.12 Gates
Gate 1 Gate

aate 2
i 0.000 5
ate 4 Length | 1,000 ms

Fence

Ackive
Skark

Length

Locked

B

[ K H Cancel H Apply ]

Figure 5-16: Configure > Gates
Gates opens the dialog for configuring gate and fence parameters.

Gates
Select a gate. Up to four different gates can be configured. Measurement is performed
only in one gate at a time.

Gate
Contains the parameters to configure the gate.

Start — Gate
Set the start time of the selected gate. Enter time value and unit.

Length < Gate
Define the length of gate for measurement, by setting time value and unit.

Active — Gate
Activate fence function. Fence is a time interval within the measurement period to be
excluded from measurement.

Start — Gate
Define the start of gate fence to exclude from measurement. Enter time value and unit.

Length — Gate
Define time value and unit for the length of period to be excluded from measurement.

Locked

Block the entry fields. Define if the gate parameters are editable directly or by graphical
means. Protect the settings against being changed by mistake.
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5.2.13 Pulse measurement

Pulse Measurement [‘S_<|
Auto Equivalent-Time Sampling
Threshelds
Threshold Values Are () voltage Related

(%) Power Related

High Ref Level (Distal) 31,000 L7
Mid Ref Level {Mesial) 25,000 %
Low Ref Level (Proximal) k0

[ (4 ] [ Cancel l

Figure 5-17: Configure > Pulse measurement

Select the algorithm for evaluating pulse signals and set the threshold parameters in
the dialog Pulse measurement.

Pulse data analysis

R&S NRPV supports pulse data analysis with R&S NRPxxP, NRP-Z81, NRP-Z85 or
NRP-Z86 power sensors that support time measurement mode.

Pulse data analyisis measures all important pulse parameters accoording to the set
threshold levels. The following graph shows most of these parameters:

A Rise Time Fall Time
> P
Top Power
Distal Power
Pulse Period
€ >
< » <)
< > P
Pulse Width Pulse Off Time
Proximal Power
Base Power
»
>
Pule Start Time Pules Stop Time

Figure 5-18: Pulse data analysis diagram

The sensor calculates the pulse parameters from each measurement and delivers the
results to R&S NRPV.
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Algorithm

H

Select the analysis algorithm for detecting the pulse top and the pulse base power of a
pulsed signal. These two power levels are fundamental for all further signal analysis.

"Histogram" Computes the pulse levels by analyzing the histogram of the trace
data.
By evaluating the probability density of the values of one recorded
trace, histogram defines the pulse top and pulse base power level -
due to fact that these bars contain the maximum number of hits in
upper and lower half of the histogram. If the signal has too much
noise that there is no maximum bar, the algorithm returns the min and
max peak sample values as base level and top level.

Note: We recommend that you use this algorithm for analyzing most
of the pulse signals.

"Integration” Detects the pulse top power by fitting a reference rectangle pulse into
the pulse signal. The algorithm approximates the signal by an ideal
signal with the same energy content, pulse duration and pulse period
by calculating the integral of the pulse power and the corresponding
voltages.

Note: We recommend that yyou use this algorithm for pulse signals
with fast rise- and fall-times and pulses with amplitude variations, e.g.
modulated signals. E.g., use the integration algorithm if the energy
content of the complete pulse, including rising and falling edges, is
needed and not only the most probable top level.

Auto Equivalent-Time Sampling
Activates auto equivalent sampling.

Thresholds

The threshold parameters Distal, Mesial and Proximal define the high, mid and low ref-
erence level that are used to determine the pulse timing. All values are specified in per-
cent of the pulse amplitude, i.e. the difference between top and base power. Levels are
related to power readings in [Watt].

Voltage/Power related — Thresholds

Select how the threshold parameters are calculated, either voltage related or power
related. The voltage-related parameters represent the normal case, as the usual repre-
sentation when defining the pulse parameters (rise/fall time, pulse width) is U(t). To
achieve a display with equivalent power-related values, the voltage-related threshold
values must be converted (squared).

The following table compares levels related to Volts, [Watt] and dBW.
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Table 5-2: Voltage / power-related reference level

Configure

Reference level

Voltage-related(%V)

Power-related (%W)

Log. scale (dB)

Distal 90 81 -0.9
Mesial 50 25 -6
Proximal 10 1 -20

High Ref Level (Distal) < Thresholds
Set the high reference level in terms of percentage of the overall pulse level. The distal
power defines the end of the rising edge and the start of the falling edge of the pulse.

Mid Ref Level (Mesial) < Thresholds
Set the medial reference level in terms of percentage of the overall pulse level. This
level is used to define the pulse width (1) and pulse period.

Low Ref Level (Proximal) < Thresholds
Set the low reference level in terms of percentage of the overall pulse level.

The proximal power defines the start of the rising edge and the end of the falling edge
of the pulse.

Load template

Load Template

Communication Standard

[oerei— |3

|:| Preserve Window Settings

|:| Preserve Trigger Settings

Cancel

’ Activate Selected Communication Standard ]

Figure 5-19: Configure > Load template

Open the dialog Load template for loading predefined settings of digital standard com-
munication signals as GSM or CW.

Communication and standards

Communication Standard

--Default-- v

oW

G5M

DECT

WCDMA _3GPP_FDD
WCDMA_3GPP_TDD_DL
WCDMA _3GPP_TDD_UL
TD-SCOMA
Bluetooth_DH1
Bluetooth_DH3
Bluetooth_DHS
COMA2000

Figure 5-20: Configure > Load template > Select standard
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Currently the program provides the settings of several communication standards, plus
a CW (continuous wave) signal with set frequency and level.

"--Default-" Default values.
"<standard>" Selects the preferred from standard communication signal.
"Cw" Settings from the stored CW signal.

Preserve window settings
Determine whether the window settings are to be reconfigured.

"OFF" Use the window parameters from the template to optimize the dia-
gram.
"ON" Use already determined parameters.

Preserve trigger settings
Determine whether trigger settings are to be reconfigured.

"OFF" Use the already optimized trigger parameters from the template.
"ON" Use the individually determined trigger parameters.

Activate Selected Communication Standard
Assumes the settings of the selected standard.

5.3 Trigger

Trigger Measure Zero Window
Settings...
Trigger Sender and Sync...

Figure 5-21: Trigger menu
Trigger signals are used to configure the timing conditions for the start of a measure-

ment. The trigger system is required for the average measurement modes timeslot,
gate and burst, as well as for trace and statistics.

The Trigger menu contains the items Settings... for accessing a dialog for trigger
parameters, covering a submenu for selecting a device intended for synchronizing trig-
ger signals of several devices or triggering a service request.

Settings

Settings opens the trigger configuration dialog to apply a trigger source and to set the
appropriate parameters.

Trigger Sender and Sync

Trigger sender & SYNC configuration opens the dialog to set the trigger sender and
configure the synchronization.
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5.3.1 Settings

The trigger settings dialog contains all trigger functions.

Trigger, E|
&
Trigger source  (3) Inkernal () External
Trigger slope (%) Positive ) Negative
Trigger level dBm
Trigger delay 0,000 s
Drropout 200,000 ns
Haldoff 0.000 5
[ Locked

Figure 5-22: Trigger settings dialog

Channel
Select the channel.

Trigger source
Activate the trigger source.

Internal Select internal trigger source. The trigger event is generated by the sensor.

External Select external trigger source. The trigger event is executed with the active edge of

the sensor's incoming trigger signal. The active edge is selected under Slope.

Trigger slope
Activate the trigger slope.

"Positive" Set the rising edge of the trigger signal as active slope. The

R&S NRPV shows the ® symbol in the display.

"Negative" Set the falling edge of the signal as active slope, indicated by @.

Trigger level

Determine the high/low threshold a trigger signal must exceed or fall short before a
trigger event is detected.
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"Manual" Enter the power value of the high / low threshold in dBm. For a posi-
tive slope, the measurement is triggered when the signal level rises
above the threshold. The threshold determines the power level, at
which the signal is high (active) or low (inactive). In case a negative
slope is set, the trigger event is initiated when the signal level falls
below the threshold.

Tip: Defining the trigger level manually.

Setting the trigger level manually is only possible for internal trigger
sources. The setting is irrelevant to all other trigger sources. To ach-
ieve stable trigger conditions, a trigger level above -20 dBm is advisa-
ble. If an S-Parameter device has been activated, the trigger level
setting is always referenced to the input of this device. When switch-
ing the S-Parameter device on or off, the set trigger level and the
entry limits are automatically adjusted.

"Auto" Enable triggering automatically.
Note: Trigger level Auto disables editing manually and vice versa.
Tip: Automatically triggered internal source
In the Trace mode, Auto activates the automatic setting of the trigger
threshold for internal triggering. The smallest and the largest sample
values within the trace length are determined. The trigger threshold is
then set exactly to the midpoint of these two values.
If no trigger events are initiated for more than 0.3 seconds, an auto-
matic search phase lasting 1 second is activated and then the trigger
threshold is reset.

Trigger delay

Enter the delay value and unit. Setting a positive value delays the effect of the trigger
event until the set time has elapsed. Entering negative values provides pretriggering,
which is, depending on the sensor type, limited to a few ms.

Dropout
Set the dropout time in seconds. Enter value and the corresponding unit.

This parameter prevents the trigger system from being activated too early if the signal
briefly falls below or exceeds the trigger threshold. The parameter is set to a value that
is slightly higher than the maximum duration of power fluctuations that are not sup-
posed to execute triggering.

Hysteresis
Set a hysteresis value of the internal threshold. Use this function to eliminate the noise
effects on the edge detector of the trigger system.

Hysteresis is a magnitude added to the threshold. The signal level must pass the sum
of threshold and hysteresis before the next trigger event can be initiated. Trigger hyste-
resis prevents the trigger system from being activated too fast while the trigger thresh-
old is slightly fallen short or exceeded. With hysteresis, a trigger event is only initiated if
the signal level drops down the trigger level minus hysteresis for positive slopes. For
negative slopes, the level must be higher than the trigger level plus hysteresis value.

Note: Trigger hysteresis setting only applies to the internal trigger source.
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Trigger

Hold off

Set a time value in seconds. Hold off suppresses trigger events within the set hold off
time, starting from the last successful triggering. Use this function to exclude unwanted
trigger events.

Locked
Block the entry fields. Determine if the trigger parameters are editable directly or pro-
tect the settings against being changed by mistake.

Trigger sender & SYNC configuration

Trigger SENDER 8 5YNC Configuration X

SEMDER output on SYMNC output
External Externalz  Off External External2

B ® O @ @ O O

c O o O ®
D O o @ O
Cancel 0K

Figure 5-23: Trigger Sender & SYNC dialog

The "Trigger Sender & SYNC Configuration" dialog contains the settings necessary for
configuring a trigger sender and setting the synchronization of the sensors.

Trigger sender
Selects one of the available sensors as the trigger sender.

The R&S NRP power sensors can be operated in a trigger sender configuration. Such
a configuration enables you to select one of the available sensors to be the trigger
sender.

The sensor which is configured as the trigger sender provides a digital trigger signal in
synchronization with its own trigger event. This initiating trigger signal enables you to
synchronize several sensors (see also SYNC). You can execute measurements in sync
with a signal at low power, which normally would not allow signal triggering. The trigger
signal which is output has a length of 10 pys and the positive slope coincides with the
physical trigger point. All power sensors which are connected to the trigger line and
configured as external trigger start their measurements in sync with the trigger event of
the trigger sender.

R&S NRPxxS(N)/A(N)/T(N)/E and R&S NRPxxP power sensors are equipped with two
external trigger lines. Therefore you can select the trigger sender ("External 1" or
"External 2") to emit the trigger signal.

R&S NRP-Zxx power sensor have only one external trigger line. Hence the trigger
sender signal can only be emitted over that connection.

SYNC
Selects whether a sensor shall take part in trigger synchronization.
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In order to avoid spurious triggers in an interconnection of various sensors the trigger
synchronization can be used. For a better understanding you should know that the trig-
ger system (by means of external trigger connections) is controlled by edges, not lev-
els. A trigger event is characterized by a positive edge on the trigger line. As a conse-
quence of this a (new) trigger event cannot be produced while the level of the trigger
line keeps high. And exactly this is the purpose of the trigger sync mechanism.

When the trigger sync function is activated in a sensor, the device holds its trigger line
high while it is executing/processing the current measurement. As soon as the sensor
becomes ready it releases the trigger line. Since the (externally interconnected) digital
trigger line acts as a wired-or logic, the level on the trigger line stays high until the
slowest device has finished its measurement. Then the trigger line can return to low
level and another trigger event can occur by a transition to high level.

5.4 Measure

Zero  Window Help

M Trace... F2

Statistics... F3

Continuous... F4

Gated... Fs5

Burst Awerage... F&

m Timeslot. .. F7

]

IO stop Fii

Figure 5-24: Measure menu

The Measure menu covers all measurement modes that are provided by R&S NRPV.
Perform mode specific numerical measurements, trace measurement for pulse analy-
sis and statistically evaluate power density and distribution. Several measurement
tasks can be operated simultaneously with data acquisition and evaluation visualized in
the graphical areas of the measurement windows.

A measurement starts immediately by selecting a measurement mode. Set measure-
ment parameters, mathematical operands, display settings and view the results during
measurement. Assign modifications with the "Apply" button provided in each dialog.

Select one of the listed measurement modes:
5.4.1 Measure - functions

Trace
Trace opens the trace measurement window for pulse analysis.
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Statistics

Statistics opens a measurement window for evaluating the ratio of the signal density
and distribution versus power. Determine the density and distribution with the aid of
markers.

Continuous, Gated, Timeslot or Burst Average
Select a numerical measuring mode as e.g continuous, gated, burst or timeslot.

For these measuring modes the measurement windows are almost similar, why the
description under Chapter 5.4.4, "Numerical", on page 139 applies to all modes. Spe-
cial features are described explicitly.

"Continuous" Select the measurement configuration dialog to set the parameters
for continuous power measurement.

"Gated" Open the configuration dialog for gated power measurement. Mea-
sure the power with periodic envelope over defined time gates. Spec-
ify time intervals to be excluded from measurement.

"Timeslot" Enter the configuration dialog covering parameters for timeslot mea-
surement. Use this mode to measure the power of any complex sig-
nal in defined time segments simultaneously.

"Burst Aver- Pop up a measurement window to measure the burst power of a
age" modulated pulsed signal.

Start /Stop

Starts or stops measurement, see Chapter 5.6, "Start / stop measurement”,

on page 168.
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5.4.2 Trace

5.4.2.1

Measure
Il Trace Window 1 = @E‘
_ I
= -14:650-dBm — Reference Power
: -14.650 dim | 3
Power [Div -Auto
10.000 dB =
‘I'\ f ||l."."\"'\ R Move Freely — w
Wy ey '|||.‘|\
|
i
l Reference Time
Time,Div
500,000 us
Free Run v
Show Level
Timeslots || Gates || Pulse | Marker Settings. ..
ReferenceMarker ” Marker0 ” Markerl ” Marker2 |
Connected with|  Trace 1 Refers to ReferenceMarke Cannected with|  Trace 1 Connected with|  Trace 1
Time 240,479 us| | Power -6,527 dBm||Refers to ReferenceMarke Refers to Marker 1
Power -3.527 dBm| | Delta Power -3.000 dB| Time 923.812 ug| Time 1.709 ms|
Delta Time 683.333 us||Delta Time 785.362 us
Power -15,496 dBm| Power -23.791 dBm
Delta Power -11.970 dB||Delta Power -8.295d8
< >

Figure 5-25: Measure > Trace window

In trace mode, the R&S NRPV analyzes the power envelope of the test signal and dis-
plays the power envelope as a function of time. Displaying the signal graphically as
with an oscilloscope, trace mode is particularly suitable for recognizing stable triggering
of modulated signals during the measurement.

Trace measurement is available in many R&S NRP power sensors, e.g. the multi-path
power sensors R&S NRPxxS(N)/A(N)/E, R&S NRP-Z1x and NRP-Z2x, except for
NRP-Z27, and in the R&S NRPxxP and NRP-Z8x wideband power sensors.

The trace dialog covers the following panels:

Trace - functions

Display panel

Indicates the measurement result in power versus time. The display is divided into the
Graph in trace mode, showing the diagram with grid, markers trigger delay and level
information, and the Diagram description bar with information on the configured traces.
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Control panel

The control panel shows all parameters that are relevant for the display. It contains but-
tons to call sub dialogs for Trace, Maths, Diagram and Marker configuration as well as

entry fields for setting power and time scaling, trigger and some miscellaneous param-

eters.

Trace...

Trace...

Opens the dialog for configuring trace parameters, see Chapter 5.4.2.5, "Measurement
configuration", on page 104. Select trace, color, view, channel and measurand, and
apply max hold, averaging and measurement type to the appropriate channels.

Math...

Open the dialog for configuring math parameters and operands, as described in Chap-
ter 5.4.2.6, "Math configuration", on page 106. Select channel, color, view and mathe-

matical operation and apply max hold and measurement type to the appropriate chan-
nels.

Diagram...

Open the dialog for Diagram configuration). The configuration dialog is divided in sev-
eral tabs, which are described in Chapter 5.4.2.9, "Diagram config. > axes",

on page 110, Chapter 5.4.2.10, "Diagram config. > Gates/Timeslots", on page 112,
Chapter 5.4.2.11, "Diagram config. > pulse", on page 113 and Chapter 5.4.2.12, "Dia-
gram config. > plot", on page 115.

Marker...

Marker opens the dialog for setting the position of a marker and its value in the display
and show or hide delta values.
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Power, Move/Zoom, Time, Trigger, Other

Power Scale

Reference Power
-20.000 dBm || 5

;

Power Div [ Auto ]
10.000 d& E
Mave Freely w Zoom Out
Time Scale
Reference Time
[-25.000us |3 [ Reset ]
Time/Div

500.p00us | %

T r

i

|FreeRun Vl[ 1Trig ]
Show Level

Settings...

Figure 5-26: Measure > Trace > Control panel

The control panel contains the parameters to configure the trace measurement win-
dow.

For information on how to set the parameters, refer to:
® Chapter 5.4.2.15, "Power scale", on page 120

® Chapter 5.4.2.16, "Move/Zoom", on page 121
® Chapter 5.4.2.17, "Time scale", on page 123

® Chapter 5.4.2.18, "Trigger", on page 123

® Chapter 5.4.2.19, "Other section", on page 124
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Measurements panel

Timeslots | Gates | Pulse || Marker

Channel ouT |
Pulse Duration 553,307 ud
Pulse Period
Duty Cydle
Equivalent Sampling Period 525,000 ns
Rise Time 565,008 us
Pulse Start Time 4.613ms
Cwershoot (Rising Edge)
Fall Time 19,423 us
Pulse Stop Time 557,262 us
COvershoot (Falling Edge)
Top Power -3,190 dBm

Figure 5-27: Measure > Trace > Measurements panel

Measurements panel > trace measurement includes tabs with parameters listed for
timeslot, gates and pulse measurements. View the values of the currently shown mea-
surement.

5.4.2.2 Graph in trace mode

ks

fh I|"|I i
\ -1|\|||‘-'|'||'|||'|4
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Figure 5-28: Measure > Trace > Graph

The results window graphically represents the envelope power versus time. Shaped as
an oscilloscope display, the results window indicates:

® Diagram description bar
® Y axis, indicating power in dB or W
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e X axis with times scale in s

® Dotted gridlines

® A white arrow showing the reference power
® A white arrow showing the reference time

® Relative labels for the scale

® Trigger delay E&

e Markers §d
® Graph, indicating the result
® Gates and timeslot lines

For detailed information on the symbols, refer to Chapter 4.1.8.1, "Info and symbols",
on page 65.

5.4.2.3 Diagram description bar

Figure 5-29: Measure > Trace > graph description bar

The diagram description bar indicates various information on trace configuration. For
example, a selected channel or a math operation. The displayed symbols, values and
additional information are each identified by their assigned colors. For example, the
color of a value in a description box corresponds to the set color for measurement and
graph. The arrow at the beginning or at the end of the diagram description bar indi-
cates that not all info on the screen can be displayed. Click the respective arrow to
scroll through the description bar. For detailed information on the symbols of the
description bar refer to Chapter 4.1.8.1, "Info and symbols", on page 65.

5.4.2.4 Context-sensitive menu in trace mode

R&S NRPV provides a context-sensitive menu in the results window of the trace mea-
surement window. Open the context menu by pressing the right mouse button.

The context-sensitive menu of the trace measurement window covers the configuration
functions which you can also access in the control panel, the menu bar or the toolbar.
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Print
Copy to clipboard

Trace Configuration. ..
Math Configuration, ..
Diagram Configuration...
Marker Configuration...

v Show Focus Yalues
Show Trigger Level

Zoam Cuk

Power Auta Scale
[ Reset Time Axis

Mo m L3 LB
Move Horizontal Only

Move Yerkical Qnky
Zoam In
Fixed Trace

Measure

Figure 5-30: Measure > Trace > Context sensitive menu

The dialogs and parameters are described in this operating manual. The following
table lists the context-sensitive menu items and refers to the corresponding descrip-

tions.

Menu item

Described in section ...

Print / Copy To Clipboard

Chapter 4.1.1.3, "Print or copy to clipboard", on page 49

Trace Configuration...

Chapter 5.4.2.5, "Measurement configuration", on page 104

Math Configuration...

Chapter 5.4.2.6, "Math configuration", on page 106

Diagram Configuration...

Chapter 5.4.2.7, "Diagram configuration", on page 108

Marker Configuration...

Chapter 5.4.2.13, "Marker", on page 116

Show Focus Values

Chapter 5.4.2.9, "Diagram config. > axes", on page 110

Show Trigger Level

Chapter 5.4.2.18, "Trigger", on page 123

Move/Zoom

Move Freely

Move Horizontal only
Move Vertical only
Zoom In

Fixed Trace

Zoom Out

Chapter 5.4.2.16, "Move/Zoom", on page 121

Power Auto Scale

Chapter 5.4.2.15, "Power scale", on page 120

Reset Time Axis

Chapter 5.4.2.17, "Time scale", on page 123
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5.4.2.5 Measurement configuration

Trace Configuration [Trace Window 1]

Trace 1 2 3 4
Channel |OLIT vl |OLIT v| |None v| |None w
Measurand |Average vl |Peak v|
Max Hold [F] [F]

View graphically
Averaging
Avg. Count 16 | - |18 | 2 | | |

Measurements
Pulse
Gate Avg. D
Gate Peak O
Gate pkfavg O
Timeslot Avg.

[ 0K ] [ Cancel

Figure 5-31: Measure > Trace > Meas configuration

The trace configuration dialog provides configuration of up to four channels for sensors
that support trace measurement. View selection boxes activate displaying the mea-
surement results of each channel separately. Also, independently of each other, the fol-
lowing parameters are provided for each channel:

® Measurand selection

® Max. Hold measurement

® Averaging settings

® Selection of the measurement modes Pulse, Marker, Gate and Timeslot.

Trace 1-4

Indicates 4 available trace measurements.

Note: Channel Duplication.

In case the same trace measurement is assigned to a second trace, an error message
pops up.

Error [Trace 1]
Error  91: Channel duplication
Duplicate channels cannot be selected

It is possible to perform, e.g., an average measurement on one trace and a peak mea-
surement on a second trace within the same channel.
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Channel

Select a particular channel of the signal to be measured and displayed in trace mode.
Select one of at maximum 4 channels from the list, containing only channels that pro-
vide trace measurements.

Note: The view checkbox is enabled automatically, if a channel is selected.

Measurand

Select a channel-specific measurand. Each point represents a time interval comprising
many samples. When working with R&S NRPxxP and NRP-Z8x wideband power sen-
sors, you can select the parameter for display.

"Average" Select the average power for display. Average power features flicker
free display and a smooth trace.

"Peak" Select the highest power measured.

"Random" Select the power of a randomly selected sample. Random power pro-

vides a realistic display with signal details.

Max Hold

Set Max hold functionality. Max hold records the highest value measured for each
point, independent from Average, Random or Peak measurement. The maximum mea-
sured value is displayed.

Note: Click "Hold Reset" button in the control panel to reset the stored values, see also
Chapter 5.4.2.19, "Other section", on page 124. Alternatively disable max hold check-
box and enable again to restart maximum value recording.

View graphically
Activate the trace for indication in the graph.

Averaging

Enable manually setting of the averaging count. The averaging count sets the number
of traces to be evaluated to form the measurement result. In manual mode the sensor
uses the averaging factor set in the averaging count entry field. In auto mode the sen-
sor determines the optimum average filter count internally based on the given resolu-

tion (0.01 dB).

Note: The following averaging count entry field is enabled only, if averaging is activa-
ted.

Avg. Count

Enter the number of values that have to be averaged to form the measurement result.
The greater this averaging factor, the less the measured values fluctuate and the lon-
ger the measurement time. The entered averaging count value is rounded off to the
nearest power of 2. Use the Up & Down arrow buttons to increment / decrement the
averaging count, also rounded to the next higher / lower power of 2 values. Increasing
averaging count reduces signal variations and noise.

The changed averaging count is transferred to the corresponding sensor, featuring the

following configurations:

® Avg. count < Min.: Averaging count is set to minimum and the decrement button is
disabled.
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® Avg. count > Max.: Averaging count is set to maximum and the increment button
is disabled.

Note: If there is Min or Max count set automatically, no error messages are reported.

Measurements
Select the modes to be displayed.

Pulse «— Measurements

Enable the pulse measurement mode, described in Chapter 5.4.2.11, "Diagram config.
> pulse", on page 113. The corresponding pulse parameters are displayed in the trace
measurement window.

Gate Avg. — Measurements
Enable the gate average measurement.

Gate Peak — Measurements

Enable the gated peak measurement mode, see Chapter 5.4.2.10, "Diagram config. >
Gates/Timeslots", on page 112. The corresponding measurement configuration is dis-
played in the measurement window.

Gate pk/avg. «— Measurements

Enable the gated peak average measurement mode. The corresponding measurement
configuration is displayed in the measurement window. Refer to Chapter 5.4.2.10, "Dia-
gram config. > Gates/Timeslots", on page 112.

Timeslot Avg. — Measurements

Enable the timeslot measurement mode, described in Chapter 5.4.2.10, "Diagram con-
fig. > Gates/Timeslots", on page 112. The corresponding measurement configuration is
displayed in the measurement window.

5.4.2.6 Math configuration

Math Configuration [Trace Window 1] E|
Math M1 M2 M3 M4
Feed 1 |Trace 1 v| |Trace 2 v| | Mone v| | Mone vl
Operation |Ra1:io v| |Diff v| |Ratio v| |Ra1:io vl
Feed 2 |Trace 2 v| |Trace 1 v| | Mone v| | Maone vl
View
Max Hold I
Measurements
Pulse
Gate
Timeslot
[ CK ] I Cancel ] [ Apply ]

Figure 5-32: Measure > Trace > Math configuration
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R&S NRPV can combine measured values from several sensors, using mathematical
functions. The math configuration dialog provides configuration of up to four math
channels for multichannel measurement. Each of the four channels can be assigned to
the same or to different sensors. If multiple channels use the same sensor, the mea-
surement is performed only once. The result is reused for the other channels. View
selection boxes activate displaying the measured and computed results of each math
channels. Also, the following parameters are provided for each channel:

® Feed 1 and Feed 2 selection of the available channel traces

® Selection of math operation

® Max. Hold function

® Selection of the measurement modes Pulse, Gate and Timeslot.

@ Math operands can be an absolute channel or a constant that is always interpreted in
Watt.

Math 1 -4
Indicates 4 math measurement channels.

Feed 1, 2
Select an available trace, a trace memory or a constant channel for the first and for the
second operand.

Note: Both operands can neither be the same channel nor constant values.

"Feed 1" Select the channel to be used to calculate the displayed value.
"Feed 2" Select the second channel which is to be used for calculation.
Operation

Select a mathematical function to operate the measurement results of feed 1 and feed
2.

"SWR" Compute the standing wave ratio from the first and the second mea-

surement by using the following equation:

SWR = (1+RC) / (1-RC)

The measurement is performed in logarithmic scale.

Note: The forward power must be measured in the first channel and
the reverse power must be assigned to the second channel.

RC is the reflection coefficient, internally calculated from the mea-
sured power values P1 in channel 1 and P2 in channel 2.

RC = 10(P1 -P2)/20

"Diff" Subtract the measured power in the second channel from the power
of the first channel. The calculation, performed in linear scale is con-
verted to logarithmic scale. Displayed unit is dB.

"Ratio" Build the ratio of the power in the first channel to the power in the
second channel. Internally the ratio is performed by subtracting the
measured power values in logarithmic scale. Displayed unit is dB.
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View
Select the math channels to be viewed on trace display. On selecting a math channel,
Math trace plot is displayed in the measurement window.

Max Hold

Set Max hold functionality. Max hold records the highest value measured for each
point, independent from the selected operation. The maximum measured value is dis-
played.

Note: Enable max hold to reset the stored values. Activating again restarts maximum
value recording.

In the measurement section of the dialog, the trace measurements are activated. Then
the measurement can be indicated in the diagram.

In the measurement section of the math configuration dialog, measurements are acti-
vated. Then the results can be indicated in the diagram.

Measurements
Assign the math function to the measurement modes.

Pulse «— Measurements

Enable the pulse measurement mode. The corresponding pulse parameters are dis-
played in the trace measurement window, as described in Chapter 5.4.2.11, "Diagram
config. > pulse", on page 113.

Gate — Measurements

Enable the gate measurement mode. The corresponding parameters are displayed in
the trace measurement window, as described in Chapter 5.4.2.10, "Diagram config. >
Gates/Timeslots", on page 112.

Timeslot — Measurements

Enable the timeslot measurement mode under Chapter 5.4.2.10, "Diagram config. >
Gates/Timeslots", on page 112. The corresponding measurement configuration is dis-
played in the measurement window.

5.4.2.7 Diagram configuration

The diagram configuration dialog provides configuration of the trace measurement
result window. All functions directly relate to the graphical data representation and do
not affect sensor settings.

The dialog covers tabs for parameter settings to:

® Select the unit the results shall be displayed in Chapter 5.4.2.8, "Diagram config. >
unit", on page 109.

® Define scale and resolution of the axes under Chapter 5.4.2.9, "Diagram config. >
axes", on page 110.

® Set gates or timeslots to be viewed on the trace window in Chapter 5.4.2.10, "Dia-
gram config. > Gates/Timeslots", on page 112.

® Select the pulse parameters to be indicated, seeChapter 5.4.2.11, "Diagram config.
> pulse", on page 113.
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® Design the trace display window in Chapter 5.4.2.12, "Diagram config. > plot",
on page 115.

5.4.2.8 Diagram config. > unit

Diagram Configuration [Trace Window 1]rz|

Unit |A><es Gates/Timeslots | Pulze || Plot

Absolute/Relative: dBém, dB |
Resolution(Table) 0.001 b

[ QK H Cancel H Apply ]

Figure 5-33: Measure > Trace > Diagram configuration

The unit tab of the diagram configuration dialog contains the entry fields for assigning
unit and resolution to the y-axis. Trace data can be viewed in linear scale [Watt] or log-
arithmic scale (dBm).

Absolute/Relative

Set the unit for the y-axis the result is to be displayed. Electrical power is measured in
W and usually converted to logarithmic scale. For a relative power level, the measured
value is related to a reference power. The ratio is expressed in terms of the log of that
ratio. The unit of the power ratio is dB. An absolute power level is referred to 1 mW and
expressed in dBm.

The units of the displayed parameters of the y-axis change according to the selected
unit, i.e. Min power, Max power, Rev power and power/Div are adjusted.

"dB, dBm" Assign a logarithmic scale to the y-axis to display power ratio.

"Watt, 1" Assign a linear scale to the y-axis for displaying absolute power val-
ues.

"dBuV, dB" Assign a logarithmic scale to the y-axis to display voltage ratio.

Resolution (Table)
Set a resolution for the unit of the y-axis. The precision of the displayed result depends
on the selected unit.
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5.4.2.9 Diagram config. > axes

Diagram Configuration [Trace 1] rg|

it |Axes |Gates,|'TimesI0ts Pulse || Flok

w axis
Reference Time: 0,000 s

Reference Position:
Time/Div; 1.000 ms
¥ axis
Reference Pover: -29,000 dEm

Reference Position:

Poveer [ Div: 3.000 dB

. = o
< <

Show reference values: v

[ox ] [Ccoreet | ooty |

Figure 5-34: Measure > Trace > Diagram > Axes

The Axes tab of the diagram configuration dialog provides setting scale, resolution and
position of the axes. Set the absolute values, position and grid of the reference mark-
ers, and switch on or off their display. The X axis time scale is divided into 10 equal
divisions. The same applies to the power scale of the Y axis.

O Set value and scale directly in the control panel.

Change Reference Time and Time/Div for the X axis directly by using the entry fields
and the plus and minus buttons in the control panel of the trace measurement dialog
and, the same way, change Reference power and Power/Div for the Y axis.

See Chapter 5.4.2.15, "Power scale", on page 120 and Chapter 5.4.2.17, "Time scale",
on page 123.

X axis

Set Reference time, position and grid of the time axis. In trace measurement X axis
represents the measuring time. The X axis features delayed and physical trigger mark-
ers, ruler and focus line. Delayed trigger marker always represents the 0 seconds in
the X axis, and it is common to all the channels within the trace display. The number of
physical trigger markers is equivalent to the number channels within the trace display.
The reference time as focus is attached to the grid, graphically depicted as an arrow.
The value does not move with trace nor does it move relative to markers, and it is inde-
pendent of the number of channels. The total length of axis is determined by the Refer-
ence time and Time/ div. The scale minimum depends on the trace offset ranges, and
the scale maximum depends on the trace measurement time ranges of all sensors that
are selected for the measurement.
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Reference Time — X axis

Specify the reference time of the trace results window. The reference time represents
the absolute center of the scale. This setting affects the graphical data representation
in the application and also the measurement and sensor configuration.

Reference Position — X axis
Set the position of the reference time within the trace results window.

Time/Div — X axis

Define the time value of one X axis division. Enter value and unit. R&S NRPV uses a
fixed grid of 10 divisions for the X axis. The time resolution is set per division with the
lowest possible value of 5 ns/div. Decimal precision more than 3 decimal places is trun-
cated in the display.

Note: Not all sensors support the same time resolution. Additional information can be
found in the sensor data sheets. R&S NRPV automatically corrects invalid ranges for
the current sensor.

Based on the X scale range, Time/Div is validated featuring the following configuration:
® Time/Div < Min.: Minimum value is set per division.
® Time/Div > Max.: Maximum value is set per division.

Note: If the start value is set automatically, no error messages are reported.

Y Axis

Set Reference power, position and grid of the level axis. The Y scale is defined by the
two parameters reference level and level step per division. The Y-axis shows the unit of
measurement selected in the unit tab. Both values can be entered manually in logarith-
mic or linear scale.

Reference Level — Y Axis

Specify the upper limit of the trace results window. This setting only affects the graphi-
cal data representation in the application and has no influence on the measurement or
sensor configuration.

Reference Position — Y Axis
Set the reference position.

Power/div < Y Axis

Define the power value of one Y axes division. Enter value and unit. Unit depends on
the setting selected in the unit tab. Decimal precision more than 3 decimal places is
truncated in the display. Based on the Y scale range, Power/Div is validated featuring
the following configuration:

® Pow/Div < Min.: Minimum value is set per division.

® Pow/Div > Max.: Maximum value is set per division.

Note: If the start value is set automatically, no error messages are reported.
Show reference values

Show the numerical values of the reference parameters. The values are displayed right
next to the arrows of the reference markers.
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5.4.2.10 Diagram config. > Gates/Timeslots

Diagram Configuration [Trace Window 1]rz|

Unit | Axes | Gates/Timeslots |pulse | Plot

Gates

1 2 3 4
View F il
Measure F F
Timeslots
Wiew |

Measure 1378

’ QK ]I Cancel H Apply ]

Figure 5-35: Measure > Trace > Diagram > Gates/Timeslots

The Gates/Timeslots tab of the trace diagram configuration dialog provides selecting
gates and timeslots for measurement and view. For display in trace mode gates and
timeslots parameters are configured at the same time.

Gates

View and measurement check boxes activate measuring and displaying the measure-
ment results in the trace measurement window. Provides 4 available trace measure-
ments.

View — Gates

Enables the gate view of the trace measurement window. R&S NRPV displays the
active gate in the diagram as dashed lines. Gate parameters as start time, length and
fence settings are defined in Chapter 5.2.12, "Gates", on page 88.

Measure — Gates
Activate the gates for measurement. R&S NRPV lists the measured values for each
selected gate in the Gates tab of the measurements panel.

Timeslots
A view checkbox activates the display of timeslots in the trace measurement window.
Select a particular timeslot for indicating the measured value.

View < Timeslots

Enable to view the timeslot on the trace window. R&S NRPV displays the active time-
slots in the diagram as dashed lines. The number of timeslots is defined in Chap-

ter 5.2.11, "Timeslots", on page 86.
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Measure < Timeslots

Select a timeslot for indicating the measured value in this particular time interval.
R&S NRPV indicates the measured values of the appropriate channels in the timeslot
tab of the measurements panel.

5.4.2.11 Diagram config. > pulse

Diagram Cenfiguration [Trace Window 3] X

Axes  Gates/Timeslots Plot| * | * |

EI Pulse Measurement ~
B Pulse Times

: Pulse Duration

Pulse Period

Duty Cyde

Equivalent-Time Sampling Pe
fB Rising Edge

r£| Falling Edge

& Pulse Power

= Signal Power

Peak Power

Average Power

Minimum Power

Droop

Figure 5-36: Measure > Trace > Diagram > Pulse

In the "Pulse" tab of the trace diagram configuration window, you can enable specific

pulse measurement values for display. The measurement parameters are grouped as
follows:

® Pulse Times, covering duration, period and duty cycle

® Rising Edge, including rise time, pulse start time and overshoot

® Falling Edge, including fall time, pulse stop time and overshoot

® Pulse Power with top, base, distal, mesial and proximal power parameters
® Signal Power, covering peak, average and minimum power

Table 5-3: Select the checkbox to enter one of three possible states:

Check Show the value in the table of the measurement panel.

Show Graphically represent the value in the diagram and show the value in the table.
Note: A parameter, which cannot be graphically displayed, supports only check or uncheck.

D Uncheck Do not show the value.

Pulse Times
Contains parameters for information on characteristic times of a pulse.
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"Pulse Duration"
(Mesial power) Displays the pulse width.
Note: Usually the interval between the 50% points of the final ampli-
tude is used to define pulse duration.

"Pulse Period" Displays the time the pulse signal needs to complete one cycle.

"Duty Cycle" Indicates the duty cycle of the measured power. If a duty cycle of a
pulsed signal is measured, the R&S NRPV displays the average
power in the pulse.

"Equivalent Sampling Period"
Indicates the duty cycle of the equivalent sampling period.

Rising Edge

Contains falling edge signal parameter to be displayed.

"Rise Time" Indicates the time required for the signal to change from low value to
high value.

"Pulse Start Time"
Displays the start point of the current pulse, i.e. the time when the
signal crosses the medial reference level.

"Overshoot" Indicates when the final value is exceeded.

Falling Edge
Contains falling edge signal parameter to be displayed.

"Fall Time" Indicates the time required for the amplitude of a pulse signal to
change from high value to low value.

"Pulse Stop Time"
Displays the end point of the current pulse, i.e. the time when the sig-
nal crosses the medial reference level.

"Overshoot" Indicates when the final value is exceeded.

Pulse Power
Contains pulse power parameters to be displayed.

"Top Power" Indicates the power of a complete pulse, including rising and falling
edges.
Note: This function is provided by R&S NRPxxP and NRP-
Z81/Z85/Z86 power sensors.

"Base Power" Indicates the base power, computed in the pulse level analysis histo-
gram of the trace data.

"Distal Power" Indicates the absolute power value of the high reference level.
"Mesial Power" Indicates the absolute power value of the mid reference level.

"Proximal Power"
Indicates the absolute power value of the high reference level.

Signal Power
Enables parameters for continuous signals for display.

"Peak Power" Indicates the measured peak power.
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"Average Power"
Indicates the measured average power.

"Minimum Power"
Indicatas the minimum power value of the signal.

"Droop" Indicates the change of pulse top power from begin to end.

5.4.2.12 Diagram config. > plot

Diagram Configuration [Trace Window 1][‘E|

Unit | Axes | Gates/Timeslots || Pulse |F‘|0t

Hariz. Resolution: 312

Grid Lines:

’ OK ]I Cancel H Apply ]

Figure 5-37: Measure > Trace > Diagram > Plot

The "Plot" tab in the trace diagram configuration dialog covers parameters for design-
ing the trace measurement display. Set screen resolution and grid lines and assign the
label to the measurement window in this dialog.

Horiz. Resolution

Sets the number of trace points for the horizontal resolution. This setting applies to all
traces. R&S NRPV synchronizes an updated resolution with the power sensor. Based
on the minimum trace points, resolution is validated featuring the following configura-
tion:

® Horiz. Resolution < Min.: sets minimum resolution.

® Horiz. Resolution > Max.: sets maximum resolution.

Note: If resolution is set automatically, no error messages are reported.

Grid lines
Set grid lines to be displayed or hidden.

Name
Apply a designated name to the trace measurement window.
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5.4.2.13 Marker

Marker Configuration [Trace Window 1] [‘5__<|
B Markerl
Mame Marker 1
View
Line, Trace, Math Trace 1
Ref. Marker Maone
Function Auto Peak
Result refers to Ref. Marker
B Marker2
Mame Marker2
View
Line, Trace, Math Trace 1
Ref. Marker Marker 1
Function Rel, Power <-
Rel. Power -3.000 dB
Result refers to Ref. Marker
B Marker3
Mame Marker 3
View
Line, Trace, Math Line
Ref. Marker Mone
Function Fixed Power
Fower 3.216 dBm
Result refers to Ref. Marker
B Markerd
Mame Marker4
View
Line, Trace, Math Line
Ref. Marker Mane
Function Fixed Time
Time 0,000 s
v
E Shaw Marker Names
MName: |Marker Configuration | [ Save... ] [ Load... l
’ Ok ] [ Cancel ] ’ Apply ]

Figure 5-38: Measure > Trace > Marker dialog
In trace mode, any number of markers can be defined. Markers can be assigned to
trace points for performing automated measurements.

You can use markers for various tasks, e.g. to define a delta to a level or a frequency
value, to refer to a reference value, or to determine the peak. The settings in the
marker dialog provide therefore countless variations.

Markers can be defined in the "Marker Configuration" dialog, which can be started by
pressing in the configuration panel.

Initially no markers are defined. Press [+ to add a new marker.

(Marker) Name Assign a marker name.

View Indicate the marker in the graph.
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Line, Trace, Math Refer to a marker line, a trace-related marker or a math trace-related marker.

Ref. Marker Determine an additional reference to, e.g., an already defined marker, or a
function.
This reference is used to position the current marker.

Function Determine the task of the marker.

The possible values depend on the settings of Line, Trace and Math. A table
with available combinations can be found below.

Result refers to Determine an additional reference to, e.g., an already defined marker, or a
function. This reference is used to calculate marker results of the current

marker relative to.

By default, the marker results refer to the reference marker. It is rarely helpful
to define separate reference markers for positioning and result evaluation.

Add or remove a marker

# =

Shaw Marker Mames

Display the marker's names in the graph that are activated in the "View"
checkbox.

Name Assign an individual name to the marker dialog.

Save/Load Save or restore a marker configuration.

All values and parameter of the markers are shown in the marker panel underneath the
diagram. Additionally, you can change the function values directly in the graph by
selecting and dragging with the mouse pointer.

Marker functions in detail

Table 5-4: Marker functions

Line, Trace, Ref. Marker Function Application

Math

Line None Fixed Time Vertical Marker Line
Fixed Power Horizontal Marker Line

Rel. Time. and/or Rel. | Marker line relative to another marker value
Power depending on

reference marker type

<Any Marker>
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<Any Trace> | None Fixed Time Marker showing the power at a dedicated
point of time
Auto Peak Marker "riding" on the current peak of a trace
<Any Marker> Rel. Time Marker time shifted to the Ref. marker
Rel. Power <- Marker at the next position left to reference

marker where relative power is reached

Rel. Power ->

Marker at the next position right to reference
marker where relative power is reached
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Line, Trace, Ref. Marker Function Application
Math
Next Peak <- Marker at the next peak left to reference
marker
Next Peak -> Marker at the next peak right to reference
marker

The math traces are handled the same way.

5.4.2.14 Example how to use markers

The example deals with two pulse traces. With the marker functionality, the R&S NRPV
measures the interval between the two pulses.

= -7.500-dBm

P P Py P S S S

[T, ~fnJ'ﬂ"I1lﬂlI“1”\["*’*"“J"-F"\r"‘lII'uvH‘I‘Hﬁhﬂ"l}fﬁpmrym II r‘ 'rﬂll “TJ]‘l""‘{"r“'r'f"I"*'“"“'!'~1).'.\lIIIInIh[MIIH'\I,hI'i“*"f'I'H"*r"l'\‘,"'""'hmwh\r.@r- rJ“"J""'i""""

-1.800 ms

Figure 5-39: Marker example > two traces carrying pulses

To define the markers:

1. Set the first marker to indicate the peak of "Trace 1" (the blue trace)

E Blue Marker

Name Blue Marker

View

Line, Trace, Math Trace 1

Ref, Marker MNone
Function Auto Peak

Result refers to Ref. Marker

Figure 5-40: Marker example > 1st marker

2. Set the second marker similarly for "Trace 2" (the yellow trace with the delayed
pulse):
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B Yellow Marker
MName
View
Line, Trace, Math
Ref. Marker
Function
Result refers to

Yellow Marker
Trace 2
Mone

Auto Peak
Ref. Marker

Figure 5-41: Marker example > 2nd marker

Measure

3. Set marker number three to detect the pulse start by searching the -3 dB point left

to the peak.

= Start of Blue
MName
View
Line, Trace, Math
Ref, Marker
Function
Rel. Power
Result refers to

Start of Blue
Trace 1

Blue Marker
Rel. Power <-
-3.000 dB
Ref. Marker

Figure 5-42: Marker example > 3rd marker

4. Set the last marker accordingly for the yellow trace.

E Start of Yellow

Name Start of Yellow
View
Line, Trace, Math Trace 2
Ref, Marker Yellow Marker
Function Rel. Power <-
Rel, Power -3.000 dB
v

Figure 5-43: Marker example > 4th marker

Note: The reference marker for result evaluation is not the same used for position-

ing.

In this case, we want to know the distance to the third marker "Start of Blue".
The marker results including the pulse distance are shown below the trace display:

User Manual 1173.0314.02 — 08

119



R&S®NRPV Settings - GUI reference

Measure

5 NRPV Virtual Power Meter - [Trace Window 1]
m File Configure Trigger Measure Zero Window Help

TEEMNEEAN o= @0 &

L1}

= 7.500 dBm

= 4

';.4 ellow Marker

Anflilhhrp | II-'\"‘\'- i) ,q“‘.'hhl ) f.-nl—“ll"'"‘.
L

Timeslots | Gates || Pulse | Marker
Blue Marker || Yellow Marker || Start of Blue ” Start of Yellow
Line, Trace, Math Trace 1 Line, Trace, Math Trace 2 Line, Trace, Math Trace 1 Line, Trace, Math Trace 2
Function Auto Peak | Function Auto Peak | |Function Rel. Power <- | Function Rel, Power <-
Time: 111.046us|| Time 790.420us | Time 1.242us | Time 570.101us
Power 4.794dBm| Power 4.434 dBm| Power 1.794dBm | Power 1.434 dBm
Ref, Marker Blue Marker | Ref. Marker Yellow Marker
Rel. Time -109.804us |Resultrefers to | Start of Blue
Rel. Power -3.000dB| Rel. Time 568.859 us
Rel. Power -0.309 dB
Task 1.tsk = A =i B =k

Figure 5-44: Marker example > traces with defined markers

The pulse distance is shown in the section of "Start of Yellow > Result refers to >

Rel. Time""Rel. Time"The interval betwe

5.4.2.15 Power scale

Reference Power

-14.650 dBm || &
Power Div
10,000 dB -

Figure 5-45: Measure > Trace > Power scale

en the two pulses is 568.859 us.

This section provides to set the reference power level and the Y axis power scale divi-
sion directly. The Y scale can be represented logarithmic or linear, defined in Chap-

ter 5.4.2.8, "Diagram config. > unit", on pag
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Reference Power

Adjust reference power as the upper limit by either directly entering the value or incre-
mentally shift the level using the plus minus buttons. Alternatively, set the reference
power level under Diagram config. > axes.

Note: This setting only affects the graphical data representation and has no influence
on the measurement.

Auto

Initiate Auto scaling for the Y axis. The lower and upper limit values are computed
according to a special algorithm. Considering all viewed traces the algorithm deter-
mines the minimum and maximum values of all the signals.

R&S NRPV updates the parameters, listed below:

Y start, Y spread and Y stop

Reference position marker, based on Y start change

Trigger bar

Y min power, Y max power and Y power/ div

Reference position (grid value) fields in the diagram configuration
Trace plots

Depending on the defined unit and the connected sensors, different routines are com-
puted to determine the scaling automatically.

Power / Div

Set the power range of one Y axis division. Either directly enter a value or increment /
decrement the size in fixed steps using the up and down arrow buttons. Alternatively,
set the Y axis division in Diagram config. > axes.

5.4.2.16 Move/Zoom

Move Freely b

Figure 5-46: Measure > Trace > Move/Zoom

Covers a list for configuring the mouse movement and zoom functionality in the trace
results window.

Power/Div sets the scaling of the Y axis. Changing this value is always done by keep-
ing the reference power constant and adjusting the visible power limits accordingly.

Mowe Horiz, only .

Mawe Wert, only
Zoom In
Fixed Trace

Figure 5-47: Measure > Trace > Move/Zoom list
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@ Additional adjustments during Zoom In

R&S NRPV does not just graphically perform zoom in operation but reconfigures the
sensors and trace parameters to provide more detailed information on the measure-
ment results.

Move / Zoom
Selects the zoom functionality.

"Move Freely"
Freely changes the position of traces within the results window.
R&S NRPV adjusts affected values automatically, and even provides
moving the graphs.

How to proceed:

® Set the cursor to the position you want to move.

Capture a trace by pressing the left-hand mouse button

Keep the button pressed.

Move the trace to the requested position.

Release the mouse button to drop the trace at its new position.

"Move Horiz. only"
Changes the position of traces within the results window in horizontal
direction. Proceed the same way as described.

"Move Vert. only"
Changes the position of traces within the results window in vertical
direction. Proceed as described.

"Zoom In"
Freely selects any section to be zoomed in the results window.

How to proceed:

® Set the cursor to the start point.

® Press the left-hand mouse button, and keep it pressed.

® Drag a rectangular shape around the area to be zoomed in.
® Release the mouse button to execute zooming.

Note: In this way, you can zoom in the display in several steps. Using
"Zoom out" button, you can return to the previous size. To reset the
zoom, select the "Zoom Out" button.

The R&S NRPV does not graphically perform zoom in operation but
reconfigures the sensors and trace parameters to provide more
detailed information on the measurement results.

"Fixed Trace"
Fix the trace configuration of the current measurement. Moving or
zooming the trace with the mouse is disabled.

Zoom Out

Returns the scaling to the size before zooming in. If zooming in has been performed in
several steps, zooming out operates the same way reversely.
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5.4.2.17 Time scale

Time Scale

Reference Time
|-51.188us |: [ Reset |

Time,/Div

500.000us | &

Figure 5-48: Measure > Trace > Time Scale

This section provides to set the reference time and the X axis time scale division
directly.

@ Modification of time scale parameters is only possible for linear scale.

Reference Time

Set reference time by either directly entering the value or by using the up and down
arrow buttons. The two buttons increase or decrease the time in fixed steps. The
appropriate unit is added automatically to the value. Alternatively, set the reference
time under Diagram config. > axes.

Reset

Set reference time and reference position to default values.

Time/ Div

Set the time span of one X-axis division. Either directly enter the value or increment/
decrement the size in fixed steps using the up and down arrow buttons. Alternatively
set the X-axis division in Diagram config. > axes.

5.4.2.18 Trigger

|C0nh’nu0us V|[ 1Trig ]
Show Level

Settings...

Figure 5-49: Measure > Trace > Trigger

Contains a drop-down list to select the trigger mode.

Mormal
Single
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Auto Automatically starts a measurement if no trigger event has occurred after 300 ms.
Continuous Continuous triggering with regular trigger events.
Single This setting disables continuous triggering so that only one trigger event at time is exe-

cuted. To enable triggering, press the 1Trig key. The symbol Trigger sequence control
appears in the display.

The trigger sequence control is used to control the trigger sequence manually.

1Trig

Initiate a single trigger event manually. 1Trig captures the signal irrespective of the trig-
ger level and applies the trigger event to all channels in the trace window.

Depending on the state of the Trigger mode, 1Trig initiates different events:

® Single deactivated Stop a running measurement, or a restart a stopped measure-
ment.

® Single active First selection of Trig1 enables triggering and starts measurement. A
second stroke initiates one trigger event. The next stroke switches to manual trig-
gering.

Show Level
Show the trigger level line in the display.

Note: Show level only concerns indicating the trigger level line. Trigger level symbols
are permanently displayed, even if show trigger level is deactivated.

Settings

Settings opens the trigger configuration dialog to set the appropriate trigger parame-
ters.

5.4.2.19 Other section

Figure 5-50: Measure > Trace > Other

Contains a reset button for restarting max hold function.

Hold Reset

Resets the recorded max hold values and then restart Max Hold operation. For infor-

mation on max hold function, see Chapter 5.4.2.5, "Measurement configuration",
on page 104.
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5.4.2.20 Measurements panel > trace measurement

Timeslots || Gates Marker

ouT |
Pulse Duration 1.116 mg
Pulse Period --
Duty Cycle
Equivalent-Time Sampling Period 525,000 ns
Rise Time 7.531us
Pulse Start Time 1,171 ms
Overshoot (Rising Edge) 1.675 %
Fall Time 7,364 us
Pulse Stop Time 552,406 us
Overshoot (Falling Edge) 8.419 %
Top Power -3,115 dBm
Base Power -20,233 dBm
Distal Power -9,852 dBm
Mesial Power -14,231 dBm
Proximal Power -19,743 dBm
Feak Power -8.898 dBm
Average Power
Minimum Power -42,184 dBm

Figure 5-51: Measure > Trace > Measurements

The measurements panel consists of separate tabs which contain the significant
parameters for timeslot, gates and pulse power measurement, and NdB down and
marker parameters. R&S NRPV displays the currently measured values.

Measurements
Contains the parameters for configuring the parameters for timeslot, gates and pulse
power measurement.

Timeslots — Measurements
Display the currently measured power level of a selected timeslot. Select the timeslot
for indicating in Diagram config. > Gates/Timeslots.

Gates «— Measurements

Show the currently measured values of the selected gates. Display the values of av
(average power), pk (peak power) and the ratio of pk/av. Select the timeslot for indicat-
ing in Diagram config. > Gates/Timeslots.

Pulse — Measurements
Display the currently measured values of the incoming pulse signal. Display the param-

eters selected in Diagram config. > pulse.

Marker <« Measurements
Display the settings of the markers selected for view in Marker.
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54.3

5.4.3.1

Measure
Statistics
2\ Statistics Window g@g|

3 Average Power
-7.621 dBm -2.264 dBm | _10).887 dBm

Y Start

CCDF DIV

~
-

E Pawer /Div
- [ s.oo0ds =

Fixed Trace W

CCDF(Log) v

Show Ref. Curve

Figure 5-52: Measure > Statistics window

In the Statistics mode, the R&S NRPV analyzes the power envelope of the test signal
and returns an array of statistic values. Power envelope in its distribution and distribu-
tion density function is displayed. Statistically analyzing the envelope power requires
trace measurement of the signal. The measurement covers one time interval and is
repeated until the desired number of samples is attained. Multiple statistic measure-
ments can be performed simultaneously.

Working with R&S NRPxxP and NRP-Z8x wideband power sensors, you can display
the amplitude distribution as CCDF, CDF or PDF graph.

Statistics - functions
The "Statistics" dialog covers the following functions.

Display panel

Displays the results of power measurement statistically, that means the distribution or
the distribution density. The display is divided into the Chapter 5.4.3.2, "Graph in statis-
tics mode", on page 128, showing the diagram with grid, markers and measurement
graph, and the Chapter 5.4.3.3, "Diagram description bar", on page 128 with informa-
tion on the configured measurements.
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Control panel

Shows all parameters that are relevant for the display. It contains buttons for accessing
measurement, diagram and marker configuration sub dialogs, as well as entry fields for
directly setting power and distribution scaling, distribution function and some miscella-
neous parameters.

Meas...

Meas...

Opens the dialog for Measurement configuration. Select color, view and channel of up
to 4 configurable measurements. Set markers and AWGN distribution to be displayed
and select acquisition and distribution functions.

Diagram...

Opens the dialog to configure statistics display. Define the settings of the axes in Dia-
gram config. > axes and apply plot settings in Diagram config. > plot to design the dis-
play and output of the measurement results.

Marker...

Opens the dialog to set the position of the X and Y markers and their values in the dis-
play. For detailed description, refer to Chapter 5.4.3.8, "Marker", on page 135.

Scale, Move/Zoom, Gate, Distribution Function and AWGN

Directly enter the values or select settings in the control panel. For description refer to
Chapter 5.4.3.9, "Scale", on page 136, Chapter 5.4.3.10, "Move/Zoom", on page 137
and Chapter 5.4.3.11, "Gate, distribution function and AWGN", on page 137.
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5.4.3.2 Graph in statistics mode

» Average Power
-7.621 dBm -2.264 dBm | _10.887 dBm
12.088 %o 3336 9%

Figure 5-53: Measure > Statistics > Graph

The diagram area graphically represents the distribution or distribution density of the
envelope power. The results window indicates:

® Diagram description bar

e X axis, indicating power in dB or W

® Y axis scaled in %

® Dotted gridlines

® A white arrow showing the average power

® Relative labels for the scale

e Markers K3

® Graph, indicating the result and the additive white Gaussian noise distribution

For detailed information on the symbols, refer to Chapter 4.1.8.1, "Info and symbols",
on page 65.

5.4.3.3 Diagram description bar

Figure 5-54: Measure > Statistics > graph description bar
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The diagram description bar indicates various information on statistics configuration,
like a selected channel or a distribution function. The displayed values and additional
information are each identified by their assigned colors, that means, the color of a
value in a description box corresponds to the color assigned to the measurement and
graph. An arrow at the beginning or at the end of the diagram description bar indicates
that not all info on the screen can be displayed. Click the respective arrow to scroll
through the description bar.

For detailed information on the symbols of the results window refer to Chapter 4.1.8.1,
"Info and symbols", on page 65.

5.4.3.4 Context-sensitive menu in statistics mode

R&S NRPV provides a context-sensitive menu in the results window of the statistics
measurement window. Open the context menu by pressing the right mouse button.

The context-sensitive menu of the statistics measurement window mainly covers con-

® figuration functions which alternatively are accessed via the control panel, the menu
bar or the toolbar. The menu also consists of functions as, e.g., Show Hide Markers,
Move/Zoom or Auto Scale. Show/Hide Markers and Move/Zoom provide submenus for
selecting further parameters.

Print
Copy to clipboard

Measurement Configuration. ..
Diagram Configuration. ..
Matker Configuration. ..

ShowfHide Markers 3
Move Marker To Viewing Area

Zoom In

® Fixed Trace

Figure 5-55: Measure > Statistics > Context-sensitive menu

The dialogs and parameters are described in the appropriate chapters of this operating
manual. The following table lists the context-sensitive menu items and refers to the
corresponding descriptions.

Menu item Described in ...

Print / Copy To Clipboard Chapter 4.1.1.3, "Print or copy to clipboard”, on page 49
Measurement Configuration Chapter 5.4.3.5, "Measurement configuration", on page 130
Diagram Configuration... Chapter 5.4.3.6, "Diagram config. > axes", on page 133

Chapter 5.4.3.7, "Diagram config. > plot", on page 134

Marker Configuration Chapter 5.4.3.8, "Marker", on page 135
Show/Hide Markers

Move Marker to Viewing Area
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Menu item Described in ...

Move/Zoom Chapter 5.4.3.10, "Move/Zoom", on page 137
Zoom Out

Auto Scale Chapter 5.4.3.9, "Scale", on page 136

5.4.3.5 Measurement configuration

Configuration [Statistics Window]

Measurement 1 2 3 4
Channel |OUT V| |None v | |None v | |None Vl
View
Marker
X-Marker
f-Marker
Acquisition Free Run | Gate
Total Samples == 1e+003 (%) Free Run
Measurand Ogate 1
Gate 2

Distribution Function CCDF{Log) Oca

(O Gate 3
AWGN OGate 4
Show Ref, Curve

[ oK ] I Cancel l

Figure 5-56: Measure > Statistics > Meas configuration

In the "Configuration (Statistics Window)", you can configure up to four measurements
with sensors that support statistics measurement. View selection boxes activate dis-
playing the measurement results. You can set channel and marker separately for each
measurement, as well as general parameters for acquisition, distribution and display of
the measurement results.

Measurement 1 - 4
Indicates 4 channels for statistics measurements.

Channel
Selects the channel. The list contains up to for channels, if the connected sensors sup-
port statistics measurement.

Note: The "View" checkbox is enabled automatically, when you select a channel.

Note: Channel duplication. In case the same statistics measurement is assigned twice,
an error message appears.
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Error [Trace 1]
Error  91: Channel duplication
Duplicate channels cannot be selected

It is possible to assign one channel to a measurement only.

View
Select the measurement result to be viewed on display.

Marker
Define a marker for either power or for density/distribution and set the positions. With
the aid of markers, you can calculate scalar values at the marker positions.

X Marker — Marker
View the marker, positioned to a power value in the measurement window. The value
of the distribution or the distribution density is measured and displayed.

Y Marker — Marker
Display the marker, positioned to a value of distribution or distribution density. The
power is measured and displayed.

Acquisition
Configure data acquisition parameters to be performed by the R&S power sensor.

Total Samples «— Acquisition

Enter a minimum number of samples for statistics measurement. The parameter is
used to calculate the measurement time considering the minimum and maximum val-
ues of the connected sensors.

Measurand < Acquisition
Selects the distribution function for signal measurement and display. R&S NRPV sup-
ports the distribution functions CDF, the CCDF and PDF.

Distribution Function Measurand

CCDF{Log) |»

Figure 5-57: Distribution Function > Function list

Updates the sensor and the measurement configuration value. The sensor can be set
to deliver CCDF statistics data directly. CCDF shows the probability that the mean sig-
nal power exceeds. The probability is represented as % in the diagram, performed
either in logarithmic or linear scale.

"CCDF (Log)" Selects the CCDF (complementary cumulative distribution function)
function with the results displayed in logarithmic scale.
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"CDF (Log)" Selects the CDF (cumulative distribution function) in logarithmic
scale. The R&S NRPV updates the sensor using the CCDF function
and calculates the measurement results internally, by:
CDF=1-CCDF

"CCDF (Lin)" Selects the CCDF function displayed in linear scale.
"CDF (Lin)" Selects the CCDF function displayed in linear scale.

"PDF (Lin)" Selects the PDF (probability density statistics) function. The graph
represents the power histogram in linear scale.

AWGN
Adds an ideal AWGN curve as reference to the statistics data display. The reference
curve relates to the average power and can be used with all statistics modes.

Free Run / Gate
Activates measurement with an immediately executed trigger event.

Note: "Free Run" mode disables "Gate" mode and vice versa.

"Free Run" ® Active
Free run performs continuous measurement during the selected
time interval, asynchronously to the waveform. If a measurement
is completed, the sensor is immediately set to initiated, waiting for
the next trigger event.

® Deactivated

A measurement is performed only once. Use free running for the
first measurement of signals with unknown timing and level.

"Gate 1 ...4" Select a particular gate to acquire measurement values. The mea-
surement is performed synchronously over the selected gate.
R&S NRPV provides up to four gates for measurement. Statistic gate
parameters as statistics start time, length and fence settings are
defined in Gates.
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5.4.3.6 Diagram config. > axes

Diagram Configuration [Statistics 1] @

Axes | piot

w axis

Power iDiv 5,000 d&

Reference Position | 5 =

Y axis
CCOF & COF

Min
ProbyDiv

POF
Min

wif:

PrabyDiv

[ o4 ][ Cancel H apply l

Figure 5-58: Measure > Statistics > Diagram > Axes

The "Axes" tab of the diagram configuration dialog covers entry fields for defining scale
and reference position for the X axis, and scale in dependency of the distribution func-
tion for the Y axis, respectively. In statistics measurement, the X axis represents the
power values, and the Y axis indicates the effective frequency of the values. The
scales of both axes are divided into 10 equal divisions.

X axis
Sets a reference position and grid of the power axis and determines the start value of
the power scale.

Power/Div < X axis
Defines the power value of one division. Enter value and unit.

Reference Position — X axis

The scale of the X axis is focused on the reference power, that means the average
power that is applied from the sensor of the appropriate channel. Minimum and maxi-
mum values of the grid cannot be entered directly. Relating to the reference position
and power/Div R&S NRPV calculates the start and end value of the scale, with:

Start = Reference Power — (Reference position * Power/Div.)

The scale values shown in power grid lines are relative values concerning to the refer-
ence power.

Y axis

Enters start value and grid of the probability axis referring to the distribution function.
For CCDF/CDF function scale unit is % in each case, for PDF function is dimension-
less.
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CCDF & CDF — Y axis
Covers the Y axis settings for the CCDF/CDF distribution function in %.

Min — CCDF & CDF « Y axis
Sets the start value of the probability axis for CCDF/CDF evaluation. Enter value and
unit.

Prob/Div < CCDF & CDF « Y axis
Defines the value of one Y axis division.

PDF < Y axis
Covers the Y axis settings for the pdf distribution function.

Min «— PDF Y axis
Sets the start value of the probability axis for PDF evaluation. Enter value and unit.

Prob/Div < PDF « Y axis
Defines the value of one Y axis division.

Note: Modify Y axis parameters in linear scale only. Displaying the results in logarith-
mic scale, that means the CCDF or CDF function, the start and "<function>/Div" values
are fixed. Modification is only possible for linear scale.

5.4.3.7 Diagram config. > plot

Diagram Configuration [Statistics... rg|

Axes |P|C't |

Hariz, Resolution 300

Grid Lines

MName Statistics Window

(o ) [conee | [Coomr |

Figure 5-59: Measure > Statistics > Diagram > Plot
The "Plot" tab in the statistics diagram configuration dialog covers parameters for

designing the statistics measurement display. In this dialog, you can configure the
screen resolution and grid lines, and assign a name to the measurement window.
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Horiz. Resolution

Sets the number of pixels to specify the horizontal resolution. This setting is valid for all
statistics measurements. The R&S NRPV synchronizes an updated resolution with the
sensor.

Grid lines
Sets grid lines to be displayed or hidden.

Name
Applies a designated name to the statistics measurement window.

5.4.3.8 Marker

Marker Configuration [Statistics 1] r5_<|

# Marker
¥ Position 22,500 dBm
W Marker
»- Position 95,000 %
Right: position
Move ta viewing area
Pasition of values Top right W

Figure 5-60: Measure > Statistics > Marker

In statistics mode, you can assign markers to points for performing automated mea-
surements. The marker configuration dialog covers entry fields for setting markers of
the x and y axis and to determine the position of marker information in the display.

X Marker Position
Sets the X marker position in dBm.

Y Marker Position
Sets the Y marker position in %.

Right Position — Y Marker Position
Places the probability marker on the right position, otherwise the marker is positioned
on left-hand side.

Move to viewing area
Moves the X and Y markers in the result window when they are outside the limits of the
statistics window.

Position of values
Displays the marker values inside the grid, according to the selected location.

"Top left"
Displays the marker value list in the top left corner of the display.
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"Top right"
Displays the marker value list in the top right corner.

"Bottom left"
Displays the marker value list in the bottom left corner.

"Bottom right"
Displays the marker value list in the bottom right corner.

5.4.3.9 Scale

¥ Start

CCOF/DIY

Fa
-

Power Div
5,000 dB =

i

Figure 5-61: Measure > Statistics > Scale

In this section, you can directly set the start value and the scale division of the proba-
bility axis, and the X axis power value of a division.

@ The modification of Y axis parameters is only possible in linear scale.

Y Start
Sets the start value for indicating the probability. Alternatively, you can set the start of
the Y axis under Diagram config. > axes.

CCDF/Div
Sets the value of one Y axis division. You can either directly enter a value, or decrease
or increase the size in fixed steps using the up and down arrow buttons.

Auto

Sets automatic scaling for both of the axis. The parameters defining the axes are

determined according to the following settings:

® Default start and stop values for the Y axis CCDF/CDF function, and best fit values
for the PDF function.

® Default grid and spread values for X axis.

Power/Div

Sets the power range of one X axis division. Either directly enter a value or increment /
decrement the size in fixed steps using the up and down arrow buttons. Alternatively,
set the X axis division in Diagram config. > axes.
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5.4.3.10 Move/Zoom

Fixed Trace w

Mawe Yert, Only
|Zoom In
FixedTrace

Figure 5-62: Measure > Statistics > Move/Zoom

Covers a list for configuring the mouse movement and zoom functionality in the statis-
tics results window.

Power/Div sets the scaling of the X axis. Changing this value is always done by keep-
ing the average power constant and adjusting the visible power limits accordingly.

Move / Zoom
Selects the functionality for zooming in the statistics measurement window.

"Zoom In"
Freely selects any section to be zoomed in the results window.

How to proceed:

® Set the cursor to the start point.

® Press the left-hand mouse button, and keep it pressed.

® Drag a rectangular shape around the area to be zoomed in.
® Release the mouse button to execute zooming.

Note: In this way, you can zoom in the display in several steps. Using
"Zoom out" button, you can return to the previous size. To reset the
zoom select the "Zoom Out" button.

The R&S NRPV does not graphically perform zoom in operation but
reconfigures the sensors and trace parameters to provide more
detailed information on the measurement results.

"Fixed Trace"
Fixes the trace configuration of the current measurement. Moving or
zooming the trace with the mouse is disabled.

Zoom Out

Returns the scaling to the size before zooming in. If zooming in has been performed in
several steps, zooming out operates the same way reversely.

5.4.3.11 Gate, distribution function and AWGN

Selects the parameters for time gates and the distribution function, and activates the
AWGN graph in the display.

Alternatively, you can define the parameters in the dialog Chapter 5.4.3.5, "Measure-
ment configuration”, on page 130.
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Figure 5-63: Measure > Statistics > Gate

Selects one of four gates. R&S NRPV transmits information to the sensor and updates
the measurement configuration. Statistic gate parameters as statistics start time, length
and fence settings are defined in Gates.

Note: Gate is available only if free run mode is disabled.

Distribution Function

 Distribution Function |
CCDF({Log) b
CCDF{Lin)
CDF{Lin)
CDF{Log)
PDF(Lin)

Figure 5-64: Measure > Statistics > Distribution function
Selects the distribution function. R&S NRPV updates the sensor and the measurement
configuration. Set to CDF the application transmits CCDF to the sensor and computes
the CDF results internally.
Show Ref. Curve
X

[v] Show Ref. Curve

Figure 5-65: Measure > Statistics > Show Ref

Activates AWGN reference curve to be displayed.
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5.4.4 Numerical

[= (S]] | it Timesio window 2

OUTa

REF 0.000 4B

-10.57dB

Mean Freq Max
-10 685 dB 3 500 GHz -10 567 dB

INay

=== |
-72.56dBm -

-1.7%6 cBm -15.118m

Mean Standard Deviation Count fav o Lisa
73670 dBm 83

-10.57 dBm

[

-7/7.92 dBm

[ ‘Sundars Davasen

OUT,, /N,

67.34 dB

‘Standars Daviasen

Figure 5-66: Measure > Numerical window

Numerical power measurement comprises continuous, gated, timeslot and burst mea-
surements. The R&S NRPV provides for all modes separate measurement windows,
which are almost similar, except of the presentation of timeslot measurement. Every
result window has its respective tabs for relative, reset and auxiliary reset functions.

@ About the following description

In the following description, the information is valid for almost all numerical measure-
ment modes. If there is a special feature for a specific mode, it is pointed out.

Timeslot mode settings are described separately.

The numeric windows for continuous, gated or burst power measurement contain the
following sections:

5.4.41 Numerical - functions

Results windows
Results windows display the results numerically in the Results in numerical mode.

Timeslot mode features special display, described in Graph in timeslot mode.
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Configuration controls
The control panel contains buttons for access to further measurement dialogs, math
and diagram configuration.

Meas...

Opens the dialog for configuring measurement parameters. In this dialog, you can
select the measurement, the channel and view, and determine the measurand for dis-
play. For description, refer to Chapter 5.4.4.6, "Measurement configuration > continu-
ous / gate / burst", on page 145.

Timeslot mode features special measurement parameters. These features are descri-
bed in Chapter 5.4.4.7, "Measurement configuration > timeslot", on page 147.

Math...

Math configuration opens the dialog to configure math parameters and to determine
operands for related measurements. You can define the unit, set relative measurement
and auxiliaries settings and apply styles to the results for display.

Display.../ Diagram...

Opens the dialog for configuring display settings, as described in Chapter 5.4.4.19,
"Display configuration”, on page 157. In this dialog, you can rename the measurement
window, and define the background color and font settings. In timeslot measurement,
the dialog contains the parameters to configure the axes and plot settings accordingly.

Timeslot mode features special display. The characterizing values are described in
Chapter 5.4.4.20, "Diagram config. > timeslot > axes", on page 158, and Chap-
ter 5.4.4.21, "Diagram config. > timeslot > plot", on page 159.

Gate Selection

Selects one of four gates. The R&S NRPV transmits information to the sensor and
updates the measurement configuration. Gate parameters as start time, length and
fence settings are defined in Gates.

For time gate average mode, the control panel includes an entry file for gate selection.
:
Note: Gate is available only if free run mode is locked.

Snapshot — Gate Selection

Stores the current measurement value in a * . csv file. The R&S NRPV automatically
creates a file, assigns the file name, composed of the date, time and an abbreviation
for the measurement, and stores it in the application path under
$APPDATA%\Rohde-Schwarz\NRPV\Snapshots.

$APPDATA% is a system variable, representing drive and path of the application data of
your PC.

Further snapshots of the same date and measurement are continuously stored in this
file.

Note: Move the pointer over the button to find a Tooltip with information on directory,
path and file name.

Appends current measurement resulk{s) to snapshat file
24 PPDATA % Rohde-Schwar2\WRPY Snapshots\MRPY _20120328-1143158_TG. csv
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Table 5-5: Measurement abbreviations:

CA Continuous Average
TG Time Gate
BA Burst Average

Measurements Panel
Note: Measurements panel refers to "Timeslot" measurement.

Displays power values available in a selected timeslot. For detailed description, refer to
Chapter 5.4.4.22, "Measurements panel > timeslot", on page 159.

5.4.4.2 Results in numerical mode

A Continuous Pk/Av

-10.91dBm ===
"
Frequency Mean Standard Deviation
1.000 GHz -10.971 dBm 0.132 dB

OUT 4

-2.07dBm

Min Max Avg Count
2.079 dBm 2.044 dBm 64

OUTpk ll OUTaV

3.83dB
Min Max
8.775d8 9.094 dB

Figure 5-67: Measure > Numerical > Results window

The results field represents a digital meter indicating the main numeric value of mea-
surement and auxiliary values, selected for view under Measurement config. > auxilia-
ries. An analog meter graphically represents the results. One measurement window
covers a maximum of 4 result fields, including both, absolute and math measurements.

The main numeric result displays either the measurement value or the values resulting
from math operations. Based on unit, the result formats depend on absolute or relative
measurement. The auxiliary result displays up to three further values of absolute chan-
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nel or math measurement results. The result formats depend on measurement mode.
Resolution is always 0.001 for auxiliary results.

According to channel, measurement and math operation, the result designation can
contain various information. For detailed information on the symbols, refer to Chap-
ter 4.1.8.1, "Info and symbols", on page 65.

5.4.4.3 Graph in timeslot mode

lull Timeslot Window

Hint: Markers can be moved to different Timeslots

OUTav

0.000 aBm

Gt pEEERERE

-30,000 dBm

Mominal Width : 576,000 us

M1(#1) ' M2(#2) [ M3(#6) | M4(#8)
OUTaw -2.52 dBm | -16.55 dBm -16.70 dBm -17.55 d8m
OUTpk -2.02 dBm -15.18 dém -15.27 dém -2,04 déim
OUTpk fav 0.50dB .35 dB 14348 15.51dB

Figure 5-68: Measure > Numerical > Graph

The graphical timeslot average power view contains information listed below:

® Bar chart with up to 8 active slots

® Nominal width

® Trigger level

® Averaging filter count

® Reference level

® Marker measurement

All bars are continuously updated. The update rate depends mainly on the set average
filter count. The higher the filter count, the lower the update rate and the noise level. To

the left of the timeslot results window a control panel provides entry fields for directly
setting the power levels of the scale.
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O If the readings in a bar exceed the upper value of the diagram, the R&S NRPV graphi-
= cally indicates the overshoot by darkening the color of the respective bar.

Max power/Min power

Sets minimum and maximum power value for display. Both entry fields provide the unit
of measurement selected in the unit tab.

The control panel shows all parameters that are relevant for the display. It contains but-
tons to call sub dialogs for measurement, diagram and marker configuration as well as
entry fields for directly setting power and distribution scaling, distribution function and
some miscellaneous parameters.

Auto

Initiates auto scaling for the power axis. The lower and upper limit values are compu-
ted according to a special algorithm. Considering all viewed timeslots the algorithm
determines the minimum and maximum values of all the results.

R&S NRPV updates the parameters, listed below:

® Y min power, Y max power and Y power/ div

® Reference position marker, based on Y start change

® Trigger bar

® Reference position (grid value) fields in the diagram configuration

Considering the defined unit and the connected sensor, the R&S NRPV determines the
scaling automatically.

5.4.4.4 Context-sensitive menu for numerical measurement modes

R&S NRPV provides a context-sensitive menu in the result field of a numerical mea-
surement window, like continuous, gate or burst. Open the context menu by pressing
the right mouse button.

Prink...
Copy to clipboard

Meas Configuration. ..
Math Configuration. ..
Display Configuration. ..

Figure 5-69: Measure > Numerical > Context-sensitive menu

The context-sensitive menu of the numerical measurement window covers configura-
tion functions, which alternatively can be accessed via the control panel, the menu bar
or the toolbar. Additionally, the Save Diagram function is included in this menu.

The dialogs and parameters are described in the appropriate chapters of this operating
manual. The following table lists the context-sensitive menu items and refers to the
associated descriptions.
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Menu item Described in ...

Print / Copy To Clipboard Chapter 4.1.1.3, "Print or copy to clipboard”, on page 49
Math Configuration... Chapter 5.4.4.14, "Math configuration", on page 153
Display Configuration... Chapter 5.4.4.19, "Display configuration", on page 157

5.4.4.5 Context-sensitive menu in timeslot mode

The R&S NRPV provides a context-sensitive menu in the result field of a timeslot mea-
surement window. Open the context menu by pressing the right mouse button.

The context-sensitive menu of the timeslot measurement window mainly covers config-

@ uration functions which alternatively can be accessed via the control panel, the menu
bar or the toolbar. The menu also consists of functions as for example "Show/Hide
Markers" or "Save Diagram". "Show/Hide Markers" provides a submenu to set markers
for display individually.

Prink
Copy to clipboard

Measurement Configuration. ..
Diagram Configuration. ..

4 v Marker 1
v Marker 2
w Marker 3
v Marker 4

Figure 5-70: Measure > Numerical > Context-sensitive menu Tslot

The dialogs and parameters are described in the appropriate chapters of this operating
manual. The following table lists the context-sensitive menu items and refers to the
corresponding descriptions.

Menu item Described in ...

Print / Copy To Clipboard Chapter 4.1.1.3, "Print or copy to clipboard”, on page 49

Diagram Configuration... Chapter 5.4.4.20, "Diagram config. > timeslot > axes", on page 158
and

Chapter 5.4.4.21, "Diagram config. > timeslot > plot", on page 159

Show/Hide Markers Right mouse click shows or hides the markers.
Marker 1
Marker 2
Marker 3
Marker 4
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5.4.4.6 Measurement configuration > continuous / gate / burst

Configuration [Continuous Av]

Measurement 1 2 3 4

View

Channel [ v| [our (v [nore ¥ [vone v

Measurand

“averagng |Unit | Relative | Audiries | Duty Cydle || Limits

Auto

L | |4 | ER & | |
ok | [ cancel |

Figure 5-71: Measure > Numerical > Meas configuration > Continuous / Burst / Gate

@ The "Duty Cycle" tab applies to "Continuous Av" measurement mode.

In a numerical measurement "Configuration" dialog, you can define up to four mea-
surements. You can enable the measurement results for display, select the channel
and measurand and define additional parameters, like averaging or unit covered in
separate tabs.

Measurement
Indicates the measurement number.

View

Selects the measurement to be viewed on the main numeric measurement window.
R&S NRPV views up to four measurements, including the absolute channel and maths
measurement.

Note: It is not possible, to check more than 4 views.

Channel
Selects a channel for numerical measurement. The list indicates all assigned channels
supporting numerical measurement.

If the connected sensor provides time gate measurement with the specified global
parameters, the application evaluates all selected channels.

Note: Channel duplication. In case the same measurement is assigned twice, an error
message appears.
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R&S NRPY

- ) Duplicate channels cannot be selected

It is possible to perform, for example, an average measurement and a peak measure-
ment within the same channel.

Measurand
Selects the measurement parameter to be displayed.

Note: In case the same measurand is assigned to a second measurement in the same
channel, an error message pops up.

"Average" Selects the average power for display.
"Peak" Select the highest power measured.

Note: Peak is only available, if the sensor supports this feature.

Tabs

Besides the settings described above, the measurement configuration dialog covers

several tabs for setting further parameters, i.e.:

® Average parameters, see Chapter 5.4.4.8, "Measurement config. > averaging",
on page 148.

® Units, see Chapter 5.4.4.9, "Measurement config. > unit", on page 149.

® Relative measurement options and reference values, see Chapter 5.4.4.10, "Mea-
surement config. > relative", on page 149.

® Auxiliaries, containing particular measurement values for display, see Chap-
ter 5.4.4.11, "Measurement config. > auxiliaries", on page 150.

® Duty cycle settings for calculating the pulse power of pulse modulated signals, see
Chapter 5.4.4.12, "Measurement config. > duty cycle", on page 151.

® Limit values, see Chapter 5.4.4.13, "Measurement config. > limits", on page 152.
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5.4.4.7 Measurement configuration > timeslot

Configuration [Timeslot Window] E|

Channel ouT v
Display Timeslats

{example: 1 or 1;46-8)

Aweraging | Unit Relative

Auto

Count

Ref. Timeslot

4

Figure 5-72: Measure > Numerical > Meas configuration > Tslot

In this dialog, you can select the channel, measurand and timeslot, and define addi-
tional parameters, like averaging, unit or reference values.

Channel
Selects a channel for measurement. The list shows all assigned channels supporting
timeslot measurement.

Note: If the connected sensor provides timeslot measurement with the specified global
parameters, the application evaluates all selected channels.

Measurand
Selects the measurement parameter to be displayed.

Note: In case the same measurand is assigned to a second measurement in the same
channel, an error message appears.

"Average" Selects the average power for display.
"Peak" Selects the highest power measured.
Note: Peak is only available, if the sensor supports this feature.

Display Timeslots
Selects the timeslots that are to be displayed in the diagram.

Tabs

Besides the settings described above, the application provides several tabs for setting

further parameters:

® Averaging parameters, see Measurement config. > averaging.

® Units, see Measurement config. > unit.

® Relative measurement options and reference values, see Measurement config. >
relative.
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5.4.4.8 Measurement config. > averaging

Averaging |

Auto

Count

Ref. Timeslot :

Figure 5-73: Measure > Numerical > Meas configuration > Averaging

In the "Averaging" tab, you can activate automatic averaging mode and set the aver-
age filter count.

@ The "Ref. Timeslot" entry field applies to "Timeslot" measurement mode.

Auto

Determines the mode for calculating the average.

"On" The sensor determines the optimum average filter count internally
based on the given resolution.

"Off" The sensor uses an averaging factor you can set manually.

Count

Sets the number of measured values, which are averaged.

Directly entered, the value is rounded off to the closest power of two. Use the [up] and
[down] arrows to increase, or decrease the averaging count. Count is rounded to the
next higher or lower power of 2% values. The greater the averaging factor, the less the
measured values vary and the measurement time is even longer.

The R&S NRPV transmits the changes to the corresponding sensor, featuring the fol-

lowing configuration:

® Avg. count < Min.: sets averaging count to minimum and disables the decrement
button.

® Avg. count > Max.: sets averaging count to maximum and disables the increment
button.

Note: If Min or Max count are set automatically, no error messages are reported.

Ref. Timeslot
Defines the timeslot whose power is to be used as reference for automatically calculat-
ing the average count (auto averaging).

Note: Reference timeslot selection applies to "Timeslot" mode.
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5.4.4.9 Measurement config. > unit

A\-'eragingl Unit |Re|ative

Absolute dEm w

Relative

[= 8
o
I

Resolution (dB) 001 w

Figure 5-74: Measure > Numerical > Meas configuration > Unit

The "Unit" tab of the numerical configuration dialog contains entry fields for assigning
the unit and resolution. You can view measurement and math results in linear scale
[Watt] or logarithmic scale [dBm].

Absolute

Sets the unit to display the absolute values of measurement.

"dBm" Displays the absolute value as logarithmic power ratio.

"W Displays the absolute power value in Watt.

"dBuVv" Displays the absolute value of logarithmic power ratio, expressed as
a voltage.

Relative

Sets the unit to display the results of relative power measurement.

""" Displays the measured level related to a reference power.

"dB" Displays the relative value as logarithmic power ratio.

"A%" Displays the power ratio of result and reference power, expressed %.

Note: When using percentages, differentiate between voltage or
power quantities, and consider the x% of a quantity, or x% more or
less of a quantity.

Resolution (dB)

Selects a resolution to display the results according to that value. R&S NRPV transmits
the changed resolution value to the sensor.

5.4.4.10 Measurement config. > relative

Averaging || Unit |Relative|

Relative il

Reset

Ref. Value -10,000 dBm
-
Ref, Timeslot E

Figure 5-75: Measure > Numerical > Meas configuration > Relative
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@ The "Ref. Timeslot" selection field applies to "Timeslot" measurement mode.

In the "Relative" tab, you can set parameters for relative power measurement. A rela-
tive function calculates the power or the power ratio relative to a reference value. This
mode is useful for analyzing the stability or drift during power measurement.

If you measure with the math operation "SWR" (Standing Wave Ratio), relative mea-
surement is disabled, see Chapter 5.4.2.6, "Math configuration", on page 106.

Relative
Contains the parameters to configure relative power measurement.

"On" Activates relative measurement. Based on the measured values
R&S NRPV calculates the relative values according to the reference
value. Relative measurement results as ratio in linear scale.

Note: SWR measurement mode disables relative measurement.

"Off" Selects absolute measurement or measurement of the power ratio of
two measurements.

Reset
Accepts the currently measured value as reference value. This Reset button is enabled
when relative measurement is on.

Note: If the measurement result is invalid during reset function, an error message pops
up.

Ref. Value
Sets a new reference value directly, or modifies a previously set value.

Ref. Timeslot
Selects a particular timeslot for indicating.

Note: Reference timeslot selection only affects the settings in timeslot mode.

5.4.411 Measurement config. > auxiliaries

| Aundliaries |

1st |Min vl |Freq v|
2nd |Mean vl |StDe‘-.-' v|
3rd |Max vl |C0unt v|

Aux, Reset [ ] [ ]

Figure 5-76: Measure > Numerical > Meas configuration > Auxiliaries
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The "Auxiliaries" tab applies to "Continuous, Gated and Burst Average" measurement

@ modes. "Timeslot" mode features a special display with settings defined separately.
The characterizing values in timeslot mode are described in Chapter 5.4.4.3, "Graph in
timeslot mode", on page 142.

In the "Auxiliaries" tab, you can select particular measurement values for display.
Besides the main readings, you can display up to three values in the result field.

1st. / 2nd. / 3rd.
Selects up to 3 parameters for display. The R&S NRPV calculates the following values
during measurement:

"Min" The minimum value resulting from the measured samples.
"Max" The maximum value resulting from the measured samples.
"Mean" The mean value calculated from the measured samples.
"StDev" The standard deviation calculated from the samples.

"Freq" The frequency of the measured signal.

"Count" The counted the number of samples.

"Av Count" The number of readings to be averaged for one measured value.
"None" none

Aux. Reset

Assigns the currently measured "Min", "Max", "Mean", "Num" and "StDev" values. The
"Reset" button is enabled if any of the auxiliaries entry fields is selected.

5.4.4.12 Measurement config. > duty cycle

Averaging || Unit || Relative Auxiliaries| Duty Cycle | Limits
Correction |:| |:|

DutyCycle (%) | | | | | | |

Figure 5-77: Measure > Numerical > Meas configuration > Duty cycle

@ This dialog only affects continuous average power measurement of pulse modulated
signals.

In this tab, you can activate the duty cycle correction. Using duty cycle correction, you
can determine the correction value as a percentage for pulse modulated signals. The
sensor calculates the pulse power from the duty cycle and the average power.

Correction
Activates duty cycle correction.
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"On" Activates duty cycle correction for the corresponding sensor. If the
duty cycle is measured, the R&S NRPV displays the average power
of the pulse.

In the Info line of the measurement window, the @ symbol indicates
that global offset correction has been activated.

Note: If the duty cycle correction active, the entry field "Duty Cycle"
(%) switches to edit mode, and vice versa.

"Off" Switches off duty cycle correction.
Duty Cycle (%)

Enters the value in percent. This entry field is enabled if duty cycle correction is activa-
ted.

5.4.4.13 Measurement config. > limits

Averaging || Unit || Relative Auxiliaries| Limits |

Upper

Upper value  [0.000dEm | | || | [ |
Lower

Lower Value ||:|,-:|-:|-:| dBm | | | | | | |
Warning Beep

Figure 5-78: Measure > Numerical > Meas configuration > Limits

@ The "Auxiliaries" tab applies to "Continuous, Gated and Burst Average" measurement
modes.

In the "Limits" tab, you can set an upper and a lower limit for each measurement result.
If one of the limits is exceeded, a warning is issued.

Upper / Lower
Activates the limit check.

"On" Switches on the monitoring function for the upper limit or lower limit,
respectively.

"Off" Switches off upper/ lower limit check

Upper/ Lower Value

Specifies an upper/lower limit for the measured values. If a limit is exceeded, the warn-
ing message "Limit fail" is displayed.

Warning Beep
Activates the acoustic alarm.
"On" Activates an acoustic alarm for output if a limit is exceeded.

"Off" Turns off the acoustic alarm.
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5.4.414 Math configuration

Math Configuration [Continuous Window]

Math M1 M2 M3 M4
View
Feed 1 | v| |Measz v| |None v| |None v|
Operation [ps v| [Rato  w| [Rato  w| |rato v
Feed 2 | Meas 2 v| |Meas 1 v| | Mone v| |None v|
Unit |Relative Auiliaries | Limits
Absolute |dBm vl |dB v|
Relative |dB vl |-:IB V|
Resalution (dB) |El.l31 vl |D.E|1 v|

’ OK ] [ Cancel ]

Figure 5-79: Measure > Numerical > Math configuration dialog

R&S NRPV provides the "Math" functionality in the measurement modes continuous,
gate and burst.

R&S NRPV processes the results from several sensors, using mathematical functions.
The math configuration dialog provides configuration of up to four math channels for
multichannel measurement. Each of the four channels can be assigned to the same or
to different sensors. If multiple channels use the same sensor, the measurement is per-
formed only once. The result is reused for the other channels. View selection boxes
activate displaying the measured and computed results of each math channels.

In this dialog, you can select the channel and measurand, or define additional parame-
ters, as, for example, the unit, relative measurement option or auxiliaries, which are
covered in separate tabs.

Math 1 -4
Indicates 4 available math measurements.

View
Selects the math channels to be viewed in the result field. R&S provides to display up
to four measurements, including absolute channel and math measurements.

Feed 1, 2
Selects a measurement for the first and for the second operand. The available abso-
lute channel measurements are listed for selection.

"Feed 1" Selects the channel to be used to calculate the displayed value.
"Feed 2" Selects the second channel which is to be used for calculation.
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Operation

Selects a calculation function to operate the measurement results of feed 1 and feed 2.
If view is set, the corresponding math measurement results are displayed on the result
field.

"Ratio" Builds the ratio of the power in the first channel to the power in the
second channel. Internally the ratio is performed by subtracting the
measured power values in logarithmic scale. Displayed unit is dB.

"Diff" Subtracts the measured power in the second channel from the power
of the first channel. The calculation, performed in linear scale is con-
verted to logarithmic scale. Displayed unit is dB.

"SWR" Calculates the standing wave ratio from the first and the second mea-
surement by using the following equation:
SWR =(1+RC)/(1-RC)
The measurement is performed in logarithmic scale.
Note: The forward power must be measured in the first channel and
the reverse power must be assigned to the second channel.
RC is the reflection coefficient, internally calculated from the mea-
sured power values P1 in channel 1 and P2 in channel 2.
RC = 10(P1 -P2)/20

Tabs

Besides the settings described above, the math configuration dialog contains several
tabs, to set further parameters. The following chapters describe these settings:

® (Chapter 5.4.4.15, "Math config. > unit", on page 154

Chapter 5.4.4.16, "Math config. > relative", on page 155

Chapter 5.4.4.17, "Math config. > auxiliaries", on page 156

Chapter 5.4.4.18, "Math config. > limits", on page 157

5.4.415 Math config. > unit

Unit | Relative || Audliaries | Limits

spsolte [oam | [o v/
Relative E: v| | v
Resoluton (@) (0,01 |w| [0.01 (v

Figure 5-80: Measure > Numerical > Math configuration > Unit

The "Unit" tab of the math configuration dialog contains the entry fields for assigning
unit and resolution to the results. You can view math results in linear scale [Watt] or
logarithmic scale [dBm].

Absolute
Sets the unit to display the absolute values of measurement.
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Note: Units for absolute measurement. According to relative measurement, selected
with math function ratio, the unit list changes to the appropriate relative units, descri-
bed in section Relative (see below).

"dBm" Displays the absolute value as logarithmic power ratio.

"W Displays the absolute power value in Watt.

"dBuVv" Displays the absolute value of logarithmic power ratio, expressed as
a voltage.

Relative

Sets the unit to display the results of relative power measurement.
Note: SWR measurement mode disables relative measurement.

""" Displays the measured level related to a reference power.
"dB" Displays the relative value as logarithmic power ratio.
"A%" Displays the power ratio of result and reference power, expressed %.

Note: When using percentages differentiate between voltage or
power quantities, and consider the x% of a quantity or x% more or
less of a quantity.

Resolution (dB)
Selects a resolution to display the results according to that value. R&S NRPV transmits
the changed resolution value to the sensor.

5.4.4.16 Math config. > relative

unit | Relative | ausiaries | Limits
Relative
Reset [ ] [ ]

Ref, Value | 1.000 | | -10,000 dBrrl | | |

Figure 5-81: Measure > Numerical > Math configuration > Relative

The "Relative" tab provides settings for relative power measurement. Data, resulting
from math operation can be related to a reference value.

Relative
Activates the relative function.

"On" Activates relating function. Based on the calculated values
R&S NRPV computes the relative values according to the reference
value. Relative results are output as ratio in linear scale.
Note: SWR measurement mode disables relative measurement.

"Off" Selects absolute output of math results.
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Reset
Accepts the currently calculated value as reference value. This "Reset" button is
enabled when relative function is on.

Note: If the measurement result is invalid during reset function, an error message pops
up.

Ref. Value
Enters a new reference value directly, or modifies a previously set value.

5.4.4.17 Math config. > auxiliaries

Unit | Relative [{ s 3| Limits

1st. |Mean vl |rv1ean V|
2nd. |soev v [stDev v
3rd. |Count V| |Count V|
Aux, Reset | ] | |

Figure 5-82: Measure > Numerical > Math configuration > Auxiliaries

In the "Auxiliaries" tab, you can determine math results for display. Along with the main
numeric value, up to three values are displayed in the result field.

1st. / 2nd. / 3rd.
Selects up to 3 parameters for display. The R&S NRPV calculates the following values:

"Min" The minimum value resulting from the calculated samples.
"Max" The maximum value resulting from the calculated samples.
"Mean" The mean value calculated from the calculated samples.
"StDev" The calculated standard deviation.

"Feed 1/ Feed 2"
The values of feed 1 or feed 2 are used for calculating.

"Count" The counted the number of samples.
"None" No value.
Aux. Reset

Assigns the currently measured Min, Max, Mean, Feed, Num and StDev values. This
Reset button is enabled if any of the auxiliaries entry fields is selected.
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5.4.4.18 Math config. > limits

Unit | Relative Auxiliaries| Limits |

Upper O
Uppervalue [p.0o0ds | [oooode | | | | |
Lower O
lowerValue [p.0o0ds | [o.oode | | | | |
Warning Beep D

Figure 5-83: Measure > Numerical > Math configuration > Limits

In the "Limits" tab, you can determine an upper and a lower limit for each calculated
result. If one of the values is exceeded, a warning is issued.

Upper / Lower
Activates the limit check.

"On" Switches on the monitoring function for the upper limit or lower limit,
respectively.

"Off" Switches off upper/ lower limit check.

Upper/ Lower Value
Specifies an upper/lower limit for the computed values. If a limit is exceeded, the warn-
ing message "Limit fail" is displayed.

Warning Beep
Activates the acoustic alarm.

"On" Activates an acoustic alarm for output if a limit is exceeded.
"Off" Turns off the acoustic alarm.

5.4.4.19 Display configuration

Display Configuration [Continuous Wind... E]

MName | Continuous Window |

[ oK ]I Cancel ]

Figure 5-84: Measure > Numerical > Display configuration dialog

In this dialog, you can assign a name to the measurement window.

Name
Assigns a designated name to the appropriate measurement window.
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5.4.4.20 Diagram config. > timeslot > axes

Diagram Configuration [Timeslot... E|

Axes | plot
Y axis
Iin Powwer 70,000 dBm
Max Power ()

Power(Div (&) 10,000 dE

Figure 5-85: Measure > Numerical > Diagram configuration > Timeslot > Axes

In the "Axes" tab, you can set the axis division, minimum and maximum power values
for the Y axis. The Y axis power scale is divided into 10 equal divisions. The y scale is
defined by two parameters, either by minimum and by maximum power or by minimum
power and power step per division. The entry fields provide the unit of measurement
selected in the unit tab. Alternatively, both values can be entered directly in the results
window of the timeslot measurement window. These settings only affect the graphical
data representation in the application and have no influence on the measurement or
sensor configuration.

Y axis
Contains the parameters for configuring the diagram axis for timeslot measurement.

Min Power < Y axis
Sets the minimum level of the display.

Max Power < Y axis
Enables the entry field to enter the maximum power value of the display directly. The
value defines the upper limit of the timeslot results window.

Power/Div < Y axis

Enables the entry field to enter the power value of one division. The value, multiplied
by 10, the predefined number of divisions, defines the upper limit of the timeslot results
window.

Based on the power range of the sensor, Power/Div is validated featuring the following
configuration:

® Pow/Div < Min.: Minimum value is set per division.

® Pow/Div > Max.: Maximum value is set per division.

Note: If you have set the start value to automatic, no error messages are reported.
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5.4.4.21 Diagram config. > timeslot > plot

Diagram Configuration [Timeslot... El

Axes | Plot |
Grid Lines
[ CK ] [ Cancel H Apply l

Figure 5-86: Measure > Numerical > Diagram configuration > Timeslot > Plot

Activates the view of gridlines in the diagram and assign a name to the measurement
window in this dialog.

Name
Applies a designated name to the timeslot measurement window.

Grid lines
Sets grid lines to be displayed or hidden.

5.4.4.22 Measurements panel > timeslot

M) | maea) | m3(#e) M4(#8)
OUTav -2,44 dBm | -16.57 dBm -15.63 dBm -22.52 dBm
OUTpk -2.03 dBm -15.22 dBm -15.24 dBm -2.04 dBm
OUTpk/fav 0.41dg 1,35dB 1.39dB 20,48 dB

Figure 5-87: Measure > Timeslot

The measurements panel shows power values measured in timeslots. Activate the
timeslot for display in the measurement configuration dialog, as described under Chap-
ter 5.4.4.7, "Measurement configuration > timeslot", on page 147.

<channel>
Displays the parameters average, peak and the ratio of average to peak of the corre-

sponding channel.

M1 (#1)
Displays the values of the appropriate channel measured in the selected timeslot.
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5.5 Recording

It is often useful to record measured data, to analyze a signal in more detail after the

measurement, or to detect any irregularities that occurred over a longer period. Using
the recording function of the R&S NRPV, you can trace numerical measurement data
over a period of time. It is especially designed for long-term measurements.

A graphical representation allows you to view and check the current signal characteris-
tics quickly. You also can write the readings directly to a file. Each recorded track is
stored in a separate file in * . csv format. Since many programs can read * . csv files,
in particular spreadsheet programs, you can evaluate your measurement later.

You can select up to four parameters from a numerical measurement panel for record-
ing. During long-term recording, the function displays data in compressed form. Thus
you can monitor the measurement data continuously.

@ Interactions and characteristics
® Recording can only be started when the associated measurement is running.

® |[frecording is stopped and restarted, previous values are discarded and get lost if
they have not been saved to disk manually before restarting.

® Switching to another measurement window stops the measurement, and conse-
quently the associated recording.

® Prerequisite for the recording is that you have previously configured the measure-
ment. How to set up, for example a continuous average measurement, see Chap-
ter 3.3.3, "Measuring the average power", on page 33.

® The format of the recorded data is ASCII format, with a semicolon used as delim-
iter.

Preparing for recording

» To open the recorder window, perform one of the following:

e In the menu bar, select "Measure > Data Recorder"
MZem Window  Help

M Trace... Fz
Statistics. . F3
Continuous. .. F4
Gated... 5
Burst Awerage...  F&
[T Timesiot... F7
3 start F10

e In the toolbar, select the recorder icon M.

The "Recorder" window opens.
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Recorder E‘
Start e | [JRecord to Disk
~
0
o L
-z0
B K -4 -2 [ 2 + [3 s
v
< | @
~
20
o L
20
EEE:] F3 -4 -2 [ 2 4 [3 E
L
< | -}
~
20
o S
2 -0 B ) -4 -2 [ 2 4 6 5
v
< | @
~
10 P
5 L
-10
10 ] £ 4 2 i H 4 [ 8 ¥
< | * 9

Figure 5-88: Recorder window

The window is tiled into four panels, according to the four tracks that can be recor-
ded per numerical measurement window.

Selecting the parameters to be recorded

@ You can only select a parameter for recording, if the measurement is not running.

The following example shows how to perform the recording and how to store the recor-
ded values to the hard disk.

To enable a parameter for recording, switch to the associated measurement window:

1. Inthe "IN,," panel of the "Continuous Av" window, open the context-sensitive
menu.
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3 Continuous Av 3GPP-FDD [[(=E3
IN Configuration
a" [ meas. ]
it
Copy to dipboard 4 5 W
-
Data Snapshot |
100 Math Corfiguration. .. 359152 pv ik s Snapshat

Frel  Meas Configuration... andard Dewiation Count

Display Configuration. .
OUT,, |omwcxfordm. | (]

-29.88 dBm

Fraquency Standard Daviation Caurt
1.000 GHz - 15454
IN,, / OUT,, A
REF 0.000 B
100.2 %
Hean Standard Daviation Caurt
101,738 % 32813% 31120

SWR{OUT,,, IN..)

1.101

hean Standard Deviation Caurt
1219 1514 19493

2. Select "Record" and the respective parameter in the submenu, for example "INav".

Print...
Copy to clipboard

Frequency
Standard Dewiation
Count:

Meas Configuration. .
Math Configuration...
Display Configuration...

Each panel provides the appropriate parameters for the recording.
Once a parameter is checked, the R&S NRPV assigns this parameter to a panel in
the "Recorder" window.

& Continuous Av 3GPP-FDD

INav (Panel 1)
Print...

Capy to ciphaard

Frequency
Standard Deviation
Court

Meas Configuration.

Math Configurati

OUTaV Display Configuration.

3. Repeat these steps for the parameters you want to record.
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You can assign up to four parameters to a recorder. The assignment of the panels
corresponds to the order of your selection.

Recorder &|
[JRecord to Disk

Frequency (Panel 1) =

20
o

GHz

-20

-10 -8 -6 -4 -2 o b 4 6 8
s8c

™
‘ 50
a

INav (Pans! 1)

|~

-10 -8 & -4 -z o z 4 & 8
sec

&
< | 3@
OUTay (Panel 2) A

-10 -8 -6 -4 -2 o b 4 6 8
s8c

< |

;
(2
> @<

SWR(OUTav, INav) (Fanel 4)

sec

|~
s
[ - JK3

Figure 5-89: Recorder > Selected parameters

The "Recorder" window assigns the selected parameter to the recorder panel, and
indicates the corresponding measurement panel.

Start recording

To start recording, perform the following steps:
1. In the toolbar, start the measurement &3.

2. If you want the R&S NRPV to write the recorded measurement results to the hard
disk simultaneously, check Eis=aiiabik in the "Recorder" window.

Start B | [Z]Record taDisk -3 Rec_20130527-114726_Track{1-4].csv

The R&S NRPV indicates a file name that is automatically generated for the stor-
age of the records.

"Record to Disk" writes the data of each active recording panel (a so-called track)
in ASCII format to the hard disk. When recording is started, the R&S NRPV auto-
matically creates one file per recorder panel in the $APPDATAS% path of the com-
puter, that is $APPDATA%\Rohde-Schwarz\NRPV\Recording. The automati-
cally assigned file names have the structure:

REC <year><month><day><timestamp> Track<l...4>.csv

Tip: If you did not activate "Recording to Disk", you can still save the recorded data
manually after recording. In this case, the R&S NRPYV stores the video data, which
means the compressed values, as shown in the recorder window. The longer the
recording is in progress, the higher the degree of compression.
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3. Start recording (=],

Recorder &‘
Stop W
INaw (Panel 1) ~
-1.5e-009
z M
-2.0e-003
-0 1 z 3 4 S ] 7 8
EE v
< 9
Frequency (Panel 1) ~
1.1e+009
S
& 1.0e+009
9.0e+008
i 1 z 3 4 S & 7 8
EE v
< 9
Court (Panel 1) ~
1050
1000
-0 1 z 3 4 S ] 7 8
EE v
< 9
Standard Devistion (Panel 1) ~
226
225 ‘ f\_/_\ ‘
224
-0 1 2 3 4 5 6 7 8
560 =
< o]

In the recorder window, you can see the progress of the measured parameters
over time. The R&S NRPV compresses the readings in particular time intervals by
grouping several values. It enables the application to show the measurement
results in the recorder window continuously.

Table 5-6: Displayed progress of the recording

ey (Panel 1) Nay (Panel 1) Nay (Panel 1)
0.0c+000 0et000 20009
E

-1.06-009 26009

0.0 02 04 06 08 Lo 12 K 5 10 15 E = E 0 ™ 40 e 60 10 10 40 180 fe0 20 22

seo see
< > < > < >
OUTay (Panel 2) OUTay (Panel 2) OLTav (Panei 2)

00 ol 02 03 04 05 06 07 08 09 0 20 40 60 80 10 120 140 160 180 200 22

£ 30 £ E
£ fa 8
5 s i s w0 %
>

< 3 < < >
SWRIOUTar, Nav) (Panel 4) SARCOUTa, MNav) (Panel 4) SARLOLTav, INav) (Panel 4)
5
’ ‘ w ‘ ) ‘ l
o . .
400 01 02z 03 04 05 06 0F 08 08 -0 s 10 15 20 25 -0 20 40 80 80 100 120 140 160 180 200 22
sec sec sec
< £ < k3 < 3
Standard Deviation (Panel 3) ‘Standard Deviation (Panel 31 ‘Standiard Deviation (Panel 3)
100 "
# ®
* 0
0
0.0 0.2 0.4 0.6 0.8 1.0 12 0 S 10 15 20 = 30 -0 20 40 B0 80 100 120 140 160 180 200 22
see see sec

Stop recording

You can either stop recording manually, or the R&S NRPV stops recording automati-
cally when there is insufficient storage space on the hard disk.

To stop recording manually:

» Select in the "Recorder" window.
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Recording

You can perform various settings in the "Recorder" window that are not apparent at first

glance. This description briefly explains the functional elements.

INav (Panel 1) L
-2.0e-009
A
Z
A
3.0e-009
0 2¢ > 4 10 12 18 20
sec v
< > 9
Standard Deviation (Panel 4) N
0.20
0.15
0.10
0.05
-0 2 4 10 12 18 20
sec v
< > 9
Figure 5-90: Recorder > controls
1 = measured parameter (measurement panel number)
2 = graph
3 = Y-axis and unit
4 = scrolling, shown when the mouse cursor is in this area
5 = time scale in seconds
6 = zooming
7 = indication of the recorder panel with keyboard focus
Table 5-7: Elements and controls in the recorder window

Legend Item Interaction via ... Description

1 Name of the panel — Indicates the
parameter that
is recorded,
and the mea-
surement
panel it
belongs to.

2 Graph (see zooming) Shows the
progress of
the measured
values graphi-
cally (over
time).
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Legend Item Interaction via ... Description

3 Y Axes Mouse (!, see scrolling) Scales the
axis according
to the charac-
teristics of the
parameter and
shows the unit
of the mea-
sured values.

4 Scrolling the Y Axis ®  Mouse pointer ®  Shift the

®  Cursor keys graphic
([Up] arrow / [Down] arrow) along the
Y axis up
and
down.
®  When the
pointer
becomes
al, use
the
mouse to
scroll the
axis.
Scrolling the X Axis ®  Mouse pointer ®  Shift the
®  Cursor keys graphic
([left] arrow / [right] arrow) along the
X axis to
the left
and right.
®  When the
pointer
becomes
a «—»,
use the
mouse to
scroll the
axis.

5 X Axis Mouse («—», see scrolling) Indicates the
recording time
in seconds.

6 Zoom ®  Mouse pointer Drag a rectan-

®  Cursor keys in combination with | gle to select
the [CTRL] key: the region you
- [CTRL]+[up] arrow want to zoom
—  [CTRL]+[down] arrow out.
—  [CTRL]+[left] arrow
—  [CTRL]+[right] arrow

- View entire curve [Pos1] key Sets the panel
display to its
original size.
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Legend Item Interaction via ... Description

7 Panel focused @ — Indicates that
the panel has
keyboard
focus. Naviga-
tion and
zooming is
enabled.

Panel not focused @ — Indicates that
the panel does

not have key-
board focus.
Navigation
and zooming
are locked.

Evaluating recorded data

If you have recorded and saved your measurement, there is at least one * . csv file.
You can open a *. csv file with a suitable program, for example with a spreadsheet
program.

@ Notes to the program you use for evaluation:

® The storage format of the recorded data is ASCII format, with a semicolon ";" as
delimiter. Keep in mind that the program you are using can use a different delimiter.

® The R&S NRPV stores the recorded values in the decimal format according to the
regional options of your computer.
If you want to evaluate the data on another computer, for example, the setting of
the numerical format can be different.

® The number of columns and rows of the spreadsheet program that you are using
could be limited. In particular, if you have executed a long-term measurement, the
program might not be able to load the * . csv file completely. To fix this problem,
open the source file in a text editor. Save the source file as several smaller files
that conform to this row and column limit.

If you have recorded the measurement to the hard disk by activating "Record to Disk",
the R&S NRPV stores one file per recorded track. It automatically assigns a file name
consisting of a time stamp and the recorded track.

If you have saved the file after recording using "Save Data", no file name is created
automatically, but an interactive "Save File" dialog opens and you can assign a suitable
filename. The first line in the file provides information on the measured parameter and
a time stamp.

A file contains the measured value pairs as ASCII strings, separated by a semicolon.
Depending on the used program, the values are automatically converted and displayed
as a table when you open the file. The following description refers to MS®PEXCEL. If
you use another program, the names of the mentioned commands and functions can
differ slightly.
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If the data is not displayed numerically, convert the ASCII strings manually:

1. Select "Data Text to Column", or a similar command, to convert the text format to
numerical format.

2. Select";" as delimiter and

In numerical format, you can display the results in an appropriate graph, for exam-
ple an X/Y diagram, to analyze and evaluate the measurement.

5.6 Start/ stop measurement

Start
Starts the measurement in the currently active window. This button is disabled if the
measurement is running.

Note: The start command activates all the measurements, but only the measurement
in the active window is performed. The others are pending. If you switch to another
measurement window, the R&S NRPV automatically performs this one. The previously
active measurement is now pending.

Stop
Stops all active measurements.

5.7 Zero

Zeroing calibrates the external power sensor by adjusting its reading at zero signal
power. For this purpose, the RF power source must be switched off or disconnected
from the sensor (see tips below). R&S power sensors automatically detect the pres-
ence of any significant input power. It aborts zeroing and generates an error message.
Zeroing can take a few seconds, depending on the sensor model; refer to the docu-
mentation of your external power sensor for more information.

» To determine the sensor, select "Zero > Select > Channels > <channel>" in the
R&S NRPV menu bar.

FEZGN Window  Help

All Channels Ctrl+2 i

| o |

Figure 5-91: Zero menu
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The selection automatically activates zeroing. The function checks the confidence
level of the sensor results.

fero

Zeroing IN ...
Zeroing OUT ...
Zeroing IN succeeded

Figure 5-92: Zero in process

This process can take a few seconds. During this time, the R&S NRPV displays the
status of the process in the "Zero" window. When completed, the message termi-
nates zeroing successfully or reports an error (succeeded / failed).

O Tips for zeroing
s Zeroing should be performed:
® During warm-up after switching on or connecting the instrument.
® After a substantial variation of the ambient temperature.
e After fastening the power sensor module to an RF connector at high temperature.
e After several hours of operation.
® \When low-power signals are to be measured, like signals with less than 10 dB
above the lower measurement limit.

Switch off the RF power source for zeroing; do not disconnect it from the sensor. This
way maintains the thermal equilibrium, and zeroing also compensates for the noise
superimposed on the measured signal (for example from a broadband amplifier).

5.8 Window

Window WE
Tile Alt+T
Cascade Alt+C
Ackivate Mext
Activate Presvious
Close
Close All
Trace 1
® Skatistics 1

Continuous 1

Figure 5-93: Window menu

This menu contains functions for window handling.
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Tile
Arrange all currently opened windows on the screen. The window being last active
continues to hold focus. Tiling maintains the display aspect ratio of the windows.

Note: When the measurement windows are tiled, the trace window only shows the dia-
gram area. The control panel and the measurement panel are hidden.

Cascade

Arrange all currently opened windows successively. The currently focused window
remains in the same state. Cascading maintains the display aspect ratio of the win-
dows.

Activate Next
Sets the following window active.

Activate Previous
Sets the previous window active.

Close
Quits the currently active window.

Close All
Quits all opened windows simultaneously.

Help

7§ Index... F1
About...

Figure 5-94: Help menu
The "Help" menu provides access to the help system of the R&S NRPV.

Index...
Use for help. Search for specific words or phrases, or choose from a list of keywords.
Open the HTML document in a browser, e.g. Microsoft®Windows Internet Explorer.

Note: Currently, the Index function is not active. This function is intended for future
use.

About...
Retrieves information about software version and licensing of the R&S NRPV.
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About R&S NRPY

X

R&S MRPY Virtual Power Meter
Version 1.1.43.17
Rohde & Schwarz GmbH & Co. KG

Contact: customersupport@rohde-schwarz.com
Support: http: fiwww,rohde-schwarz.com

Figure 5-95: About R&S NRPV
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6 Notifications

Notifications inform about operation states of the application, deficiencies or imperfec-
tion of functions.

Another instance invoked

Error [RES NRPY]
Error  94: Another instance invoked
The application is already running

Only one instance of R&S NRPV can run at a time. The program cannot be started
twice.

Maximum number of viewable channels is 4.
More than 4 measurements were activated.

- | ) Taximumn number of viewable channels are 4

Up to four measurements, including the absolute channel and maths measurement are
possible.

Duplicate channels cannot be selected
A channel was assigned to a second measurement using the same measurand.

R&S NRPY

- | ) Duplicate channels cannot be selected

E.g., with one sensor connected, an average measurement cannot be performed paral-
lel on a second channel.

Error 89: Record variable duplication. Duplicate variables cannot be recorded
The same record variable was assigned to a record trace.

Error [Record window [Trace Window 1]] E|
Error 89: Duplicate record variable
This record wariable is already selected

User Manual 1173.0314.02 — 08 172



R&S®NRPV Notifications

Error 91: Channel duplication. Duplicate channels cannot be selected
The same trace measurement was assigned to a second trace channel. E.g., with one
sensor connected, an average trace measurement cannot be performed parallel on a

second trace channel.

Error [Trace 1]
Error  91: Channel duplication
Duplicate channels cannot be selected

Reference value cannot be calculated
The current measurement result is invalid. Therefore the derived reference value on

pressing reset is invalid also.

Information [Trace 1]

1 Deselact channels
: Mo other channel can be viewed along with SWR plat

Recording is in process
The application is recording the measurement. Prompt with Yes to abort recording.

With "No", recording proceeds.

RS NRPY

\_g’) Recording is in progress, Are you sure you want to close the record window?

ies ] [ 4]
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A
Absolute/Relative

Unit in trace diagram ........ccccoeeiiiiiiiiiii e 109
Accessories

SyStemM SELUP ...eeiiiiiiie

USB adapter cable
Activate selected communication standard ...................... 92
Active fENCE ....eeiiii 87, 88
ACHVE POWET ...t 30
Add /Remove marker

trace diagram .........cccooiiiiiiiie e 117
Algorithm
Alphanumerical entry field ...........ccccooiiiiiii, 66

Application cards
Application notes

Application WiINdOW ..........cccoiiiiiiiiiiiiieee e 51,53
Diagram ....o.eeiiiiiie e 53
Menu
MeNU bar ..o 51,53
Status bar ......ooceeiii 51,53
Toolbar

Applications

APPIY e 66

Auto equivalent sampling ..

AULO FANGING oot

AUt trigger [eVel ........oooiiiiiiiiiie e

Automatic averaging .
CONLINUOUS ..o 82
FiXed NOISE ....oiiiiiieiiiie e 82
Max. settl. time .. .82
Noise content .........ooouiiiiiii e 82

Average power
Trace diagram .......c.cccooieiieiiiiieeee e 114

Averaging count
SN 105
> Max ... .
TrACE e 105

AWGN
StatiStICS ...vveeeiiiii e 137

B

Base power
Trace diagram ......ccoceeriiiiieiie e 114

Basics on power measurement ..........cccooeiiiienieiieeneeee 29

Brochures

BUISE oot
DIOPOUL ..o
Exclude from end ....
Exclude from start ..........cccooiiiiiiiiiiie

Burst average
COoNfIQUIE ..o

BUHEONS oo

C

CANCEI .. 66

Channel ...... 78, 83
Trace ....ccoeeeene ....105
Trigger Settings .......cooiiiiiiiiie e 93
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Channel NAME ........ccoeoiiiiiiiie e 77
CONNECHIVILY .. 77
SENSON LYPE .t 77

Channel duplication
trace configuration ...........c.ccoiiiiiiiiii 104

Channel frequency
FreqUeNCY ......oooiiiiiiii e

Channel NAME .......ccoiiiiiiiee e

Channel settings ...

0.000 rangiNg ...ccccvveeerireeaiieieeie e
Apply gamma correction ...........ccoevveiiiiiiiiiiciiieee 80

Auto ranging
Automatic averaging
Channel .......oocouiiiieee e
Crossover ranging .... .
Gamma COrrection .........cccceevveeeeiiee e
Global offset ......ococeiiiieicee e
Global offset value .
Magn. SOUICE .....cocuiiiiiiiiiiiiie e
Manual ranging .......cooocieeiiiie e
Max. settl. time ...
NOISE CONtENL .
Offset
Path n
Phase SOUICE ......c.eveiieeeiiiiiieee e
RE. SOUICE ...eiiiiiiiiiciee e
Reflection coefficient file .
S-Parameter correction ............ccceveeeeiiieeiiiieeeeees
Single freQUENCY ......ooeiiiiiiiiiiee e
Video bandwidth .
ChECK DOX ..ot
Color selection field ..........ccoceeeveieeeiiieeece e
Color settings
Communication and standards ..........c.cccocevieviiiieciieeens 91
CW SIgNal ..o 91
Default .
StaNdard .........oeoeiiee e
ComPIEX SEIUP ..o
Configuration dialog .
CONFIGUIE ..
Activate selected communication standard ................ 92
Active fence in gates mode
Active fence in timeslot mode ............ccccoeeiiiiiiiiieenn. 87
AIGOTIthIM L.
Aperture continuous . .
Aperture statistics ........cccoveeeiiiii
Auto equivalent sampling .........ccccoovieiiiiiiiniiiceeee 90
Auto ranging
Automatic averaging ........cccccvcveeeriiieiniieeeee e 82
Burst average .........cccocoeiiiiiiii 73, 85
Channel
Channel assignment ..........cccoooeeiiiiiiiiieiieeee 73,76
Channel burst .........ccooviiiiiii e 85
Channel continuous ..
Channel frequency
Channel Name .........cccocvviiiiiieccee e
Channel settings ...
Channel statistics ..........ccccceeeiiiiiiiiie e
Color Settings ....ccvviiiiiiieeiee e
Communication and standards ....
CONNECHIVILY .o
COoNtINUOUS ..o

174



R&S®NRPV Index

CroSSOVEr raNGING ...cccvveeeieieeaiiieeaiieeeeeieeeeeeeeesieee e 81
DiSal oo
Dropout in burst mode ...
Dropout trigger settings ..........cccceeiiiiiiiiieiiiee e
Exclude from end in burst mode ............coceiiiiiinnnn.
Exclude from end in timeslot mode ... .
Exclude from start in burst mode ...........ccccooiiiieinn.
Exclude from start in timeslot mode ..............ccccooeee.
Fence length in gates mode .
Fence length in timeslot mode ..........ccccooiiiiiiennen.
Fence locked in timeslot mode ...........ccococeeiiiiiiinenn.
Fence start in gates mode
Fence start in timeslot mode ..........cccccoiiiiiiiiiiiiinee
Gamma COIreCHON ........cccueeiiiieeeiiee e
Gate length
Gate Start ......oceeii
GaAteS i
Global offset .. .
HIStOgram ..o
INtegration ...
Length of fence in gates mode .
Length of fence in timeslot mode ...........cccccoceiieenne
Length of gate .......oooiiiiii e
Load
Locked fence in timeslot mode ..........ccccoeeiiiiiiieennne.
Locked in gates mode .........ccccoeviiiiiiiiiinee e
Manual ranging
Measurement modes .........ccccooviiieiiieieiiiie e
Measurement WindOW ...........ccceeiiiiiiiiiiieiiiee e

Preserve trigger settings ........ccccoiiiiiiiiiiiee
Preserve window settings .........ccccoiiiiiiniiiiecieee
Proximal
Pulse measurement .............cccocoiiiiiiiie
S-Parameter correction ...........cccccccviiiiiiiciiee,
Sampling frequency
Sampling WINAOW .......ueiiiiiiieiiie e
SENSOI YPE ittt
Serial number ...
Signal freqUeNCY .......cooiiiiiiiiiie e
Signal frequency channel ............ccoooiiiiiiiieeee,
Smoothing .
Start fence in gates mode ..........cccoooiiiiiiiiiniieee
Start fence in timeslot mode ...,
Start gate
Startup Settings .......coooveiiiiieie e
Statistics ....ocveiiiii
SYNC
Thresholds ..o
TIMESIOt ...
Trigger delay
Trigger hold Off ...
Trigger hySteresis .........cccceiieiiiiiie e
Trigger level
Trigger 10CKed .......ueiiiiiieiiie e
Trigger SENAEr .......ccooiiiiiiiiieeiie e
Trigger settings . .
TrigQer SIOPE ..ottt
TrQQEr SOUICE ...ceiiiiiiieiiiie e e ettt
Video bandwidth
VISA sensor settings .......ccoevieeiiiiiieiiiieesieees
Voltage/Power related ...........cccoeiiiiiiiiiiiiiceeee
Configure menu
CONNECHIVILY ..eeiiiiiiieeie e

User Manual 1173.0314.02 — 08

Context-sensitive MenU ...........ooeeeieiiiiiiieeec e 61
Numerical measurement modes ............ccccecvvvveeennn. 143
TiMeslot MOdE .....ooveiiiiiiiiiee e, 144

Context-sensitive menus
Trace MOAE .....vveiiieeiicieiee et 102

CONLINUOUS ...t 97

Continuous average measurement
Configure channel settings ..........ccccceeiiiiiiieiieeee

Configure measurement window .
Configure the display ........cocoeieiiiiiiieee e,
Generating the test signal ..........cccccciiiiiiiiiiiis
Performing the measurement
Set offset correction ...........cccoeiiiiiiiiiii
Settrace mode ..o
Set unit .
Setting the frequeNnCy ...
SettiNg UP e
Start measurement
Zeroing the POWEr SENSOT .........ceeiiiieaiiiieeiieeeeieee e
Copy
Measurement results ...........ccocoeiiiiiiiiiiiii 50
Copy to chipboard ..........cccooiiiiiiiie s 50
Copy to clipboard ........ceeeiiiiii e 49
CroSSOVET FANGING ..eeeeiureeeeiiiaaiiieeeaiieeasieeeereeaaeeeeeanneeeeas 81

D

Data management ..........cccocveiiiiiiiiiieeee e 69
Data Sheets .......coooiiiiiic e 5
Default settings ........cccovveiiiiiiiiieeeee 17,74
Definition
ADSOIULE POWET ....eiiiiiiecciiie et 30
Active power
Aperture time
Arbitrary reference power .........c.cccocoeiiiiiiiniiiieennn 30
AVErage POWET .....oiiiiiiiieiiiiee it siee et e e
Instantaneous power .
POWET .o
Relative power level
Delay
Trigger Settings .....ooovviiieiiiee e 94
Diagram ......coeiiiieii e 53
Diagram configuration
Axes in statistics mode ...........ccoooiiiiiiiiie 133
Axes in trace mode
Gates in trace mode
Plot settings in statistics mode ............ccccoeeiiiinnn.
Plot settings in trace mode ..........cccoceiviiiiiiiiceiineee
Pulse parameters in trace mode ..
TIMESIOt ..
Timeslots in trace Mode .........c.ccoeeviiiiiiiiciiec e,
Trace
Unittab in trace mode ..........ccccocoeiiiiiiiiiiice
Diagram configuration dialog ............ccccevieiiiiniiiniienes
Diagram configuration timeslot
AXES taD i
Grid lINES ..o
Max power - Y axis ...
Min POWET = Y @XiS .oeveieiiiiiiiieee e e
NAME ..o
Plot tab .
POWEr/DiV = Y @XiS ....eevviiiiiiiiieiieieesee e
Diagram description bar
Trace MOAE .......oevieiiiiiiiiiieeee e 102
Diagram Description bar ... 65
DIagrams ......ooueiiiieiieeie e 65

175



R&S®NRPV Index

Dialog

Diagram configuration

Display configuration .. .

Math configuration ............ccoceeiiiiiiiie e

Measurement configuration ............cccccieiiiiiiiinennn. 56
Dialog area
Dialog header ..o 66
DialOgS ..eeeeeiiiiiee e 27

Configuration dialog .........ccceeiieeiiiiieiiiieeiee s 27, 56
Difference

Numerical ... 154

TrACE ..o 107
Display configuration

NaME oo 157

Numerical
Display configuration dialog ............cccooiiiiiiiiiiiiiiiieeee 57
Distal ..o 91
Distal power

Trace diagram .......ccccoooiieiiiieeieee e 114
Distribution Function

Statistics ....ocviiiiiiii 137
Documentation OVerview .............cccceecviiiiiiienicniec e 5
Dropout

BUISE oo 85

Trigger SettiNgs .......oooiiiieiiiie e 94
Duty cycle

SYMDOL . 65

Trace diagram .......c.ccooiiieiiiieeeeee e 113
E
EleCtrical POWET ......cccviieeiiie e 30
Elements and controls

ReCOrdiNg ....oooveiiiiiiiiie e 165
Enter and confirm ..o, 66
Equivalent sampling period

Trace diagram ......ccooceeeiiiiieeie e 113
Error

SYMDOI . 65
Error messages

See notifications .........ccocceeviiiiiiiie 172
Evaluating recorded data

ReCOrdiNg ....oooveiiiieiiice e 167
Exclude from end .........c.ccooiiiiiiiiiee e 85, 87
Exclude from start ... 85, 87
F
Fall time

Trace diagram .......ccccoooeiieiiiieeeee e 114
Falling edge

Trace diagram .......ccccoooeiieiiiiieieee e 114
Falling edge in trace diagram ...........ccccoceeiiiieeniineiieeene 114
Fence

Active in gates mode ..o 88

Active in timeslot mode ..
Length in gates mode ...

Locked in timeslot mode ...........cccoeeieiiiiiiiice 87
Start .o 87
Start in gates mode ... 88
File e, .. 70
Licensing .... .71
Load task .... .. 70
New statistics .............. .70
New task starting with.. .70
New trace ................... ...70
Reflection coefficient ..........ccccovviieiiiiiiiiiec 81

User Manual 1173.0314.02 — 08

File MENU .oovvviiiiiei e 27,59, 70
FIEr e 82
Frame ..o 66
Frequency

Channel ... 83
Functions

TFRACE i e et 98

G

Gamma COITECHION .....ccuviiiieiiiiiiie e
APPIY e
Single frequency

GALE i
Average in trace Mode .........ccooeeieiiiiieiieieesee e 106
Configure .
Fence active ........ccccceiiiiiiiie 88
Fence length ..o 88
Fence start
Length ..o
LOCKEM ..ot
Math in trace mode ...
Peak in trace mode ........cccoceiiiiiiiiii e 106
pk/avg. in trace Mode .........c.ccevviiiiiiiiiie e 106
Start
StatiStICS ..vveveeiiieiiie i 137

Gates
Measure in trace diagram .........ccccooeeneiiiiniieniienns 112
Trace diagram .........ccceceeiiiiiiiieee e
View in trace diagram ..........cccocceeiiiiieniiiieniec e

Generating the test signal ..

Getting started .........ccoooeiiiiiii

Global OffSet ......eeeiiiiiiiii e

Graphical measurement window . .

Graphical representation ..........cccccoveveeeiiieeeiiee e

Graphical user interface .........cccccoeveeeviiee v

Grid lines
Trace diagram ......coooveeiiiiiieiie e 115

GUI e

GUI elements
Alphanumerical entry field ............cccoooiiiiiiiiiie 66
BUHONS o
Check box .
Color selection field ...........cccooveiiiiiiiiiee, 66
Dialog area .........ccoviviiiiiiiiiee e
Dialog header . .
Frame ...
MenU IHEMS ..o
Numerical entry field .
SCroll DArS ....coiuiiiiicieee e
Selecting field ...
Selection field .
Status field .....oooviiiii
TAD e
Tool tip

GUI OVEIVIEW ...t

H

Hardware
COMPONENTES ...ciiiiiiiiie it 8
Help o
About .

176



R&S®NRPV Index

Help menu ..o 27,58, 170
High reference level ... 91
High-speed USB hub ..
HISTOGram ... 90
Hold off
Trigger SettiNgS .......oeiiiiieiiiiie e 95
Horiz. resolution
Trace diagram .......c.ccoooeiieiiiieeeeee e 115
Hysteresis
Trigger SettiNgs .......oeiiiiieiiiiie e 94
I
[CONS . 62
Corresponding Menu items ..........ccoceeiieiiieenieeiieenee 62
IM. SOUICE ... 80
Info
SYMDOI . 65
Installing
Prerequisites .......ccvvvivee i
R&S NRPV ..o
Software components .
INtegration ..o
K
Key features ... 6
L
Last active settings .. A7, 74
Length .....oooiiiiiiiiiie ... 87,88

Fence in gates mode .........cccocoeeiiiiiiiiiiice e, 88

Fence in timeslot mode .........ccccceeeiieeiiieecee e 87
Level

Trigger settings
LIiCENSE KEY ...
Load

CONfIQUIE ..o 74,91
Load template

Activate selected communication standard ................ 92

Communication and standards ................... .. 91

Preserve trigger settings ... .92

Preserve window settings .........ccccoooevniiiiiniiiieenenn 92
Locked

GAES .viiee e 88

GateS MOAE ...ccvviveeiiie e 88

Timeslot ............ .. 87

Trigger settings .... ... 95
Low reference 1eVel .........ccoocveeiiiieeiiiieeee e 91
M
MagN. SOUICE ....ciiiiiiiiiie et 80
Main application WindOW ...........cccoceiiiiiiiiiccee e 24

TOOIDAN ... 29
Main menu
Manual ranging .......eeoeiieiiiee e 81
Manual trigger level ... 93
Marker

StatistiCs ..oooeviiiiiiie e 135

TrRACE ueriieee ettt 116
Marker eXample ..........occoiiiiiiie s 118
Marker function

trace diagram .........cccooiiieiiiee e 117
Marker functions ...........cocoviieiiiieiiie e 118

User Manual 1173.0314.02 — 08

Marker Name
trace diagram .........cccooiiiiiiiiie s 116
Marker refers to
trace diagram .........cccooiiiiiiiiie s 117
Math
Feed 1,2 intrace mode XE ........ccccceevunnnniciieennnn. 107
View in trace mode ........ccoooeiiiiiiii e 108
Math 1-4 ..o 107
Math configuration
NUMENICAI ...ooiiiiiiii e
TrACE ettt
Math configuration dialog
Math fFUNCLIONS ......eeiii e
Max hold
Math in trace mode ........ccoooovieiiiiii e 108
TrACE et 105
Measurand
TrACE it 105
Measure
Averaging count in trace mode ............ccceceeiiiiiieeens 105
Burst average
Channel in trace mode ..........cccooiiiiiiiiiiiiieeeeee
CONLINUOUS ....ooiiiiiieiiiie et
control panel in trace mode
Diagram configuration in trace mode ...............c........ 108
Diagram description bar in trace mode .................... 102
Display panel in trace mode
FEEA 1,2 oot
FUNCHONS ..o
Gate average in trace mode
Gate intrace mode .........cccooviiiiiiiiiiiie e
Gate peak in trace mode .........ccccoeviieiiiiiiiieeee.
Gate pk/avg. in trace mode
Gated oo
Gates in trace diagram .........ccccceeiiiiiiiiie e
Marker in statistics mode
Marker in trace mode .........coooeieiiiiiiiiee e
Math 1-4 .o
Math configuration in numerical measurements .......
Math configuration in trace mode ............cccccoeeeneen.
Math operation in trace mode ...........ccccooieiiiiiiinninns
Max hold in trace mode
Measurand in trace mode .........cccceiiiieiiiiieiiieees 105
Measurements panel in trace mode ............ccccocueee. 101
Menu
MOAES ..
NUMENICAl ...eoiiieiiieee e
Pulse in trace mode .
Results window in trace mode ...........cccoccoiiiiiiieninns 101
StatiStICS ..vveeeiiiee e 126
Timeslot
Timeslot average in trace mode ..........ccccevieieeiieenne 106
Timeslot in trace Mode .........ccociiiiiiiniiiieee

Timeslots in trace diagram .
TrACE ..o
Trace 1-4 ..o
Trace configuration
View graphically in trace mode ............ccocoeeiiiieenns 105
View math in trace mode ...........cccoooiiiiiiiiiiinnen. 108
Measure menu
Measurement configuration dialogs .........ccccceviieieninnenne 56
Measurement panel
TIMESIOt ..o 159
Measurement panel timeslot
Channel ... 159
M (1) oo 159

177



R&S®NRPV Index

Measurement setup

(O70]00]0] (Y QPSR 16
Multiple ...
SINGIE oo 14
Measurement WiNdOw ...........coceiiiiiiiiiiiiiccec e 24
Aperture time
Graph .
Numerical ..o 53
Measuring average POWET ........cccceeeeiueeeeiieeeeaiieeaaeeeeeeeeas 33
Measuring window
GraphiCal .........oooiiiiiiie e 24
Numerical ...
MENU . 51, 53, 58
CONFIGUIE .. 58
Context-sensitive menu .

HEID e
Main MENU ..o
Measure .
SUDMENU ..o
B4 Lo 1= PRSP RTRRN
Window ...
ZEIO ettt e
MENU Dar .....oooiii e 51,53
Menu items
Corresponding ICONS .......cueeiiiieeaiiiieaiiie e 62
Corresponding ShortCuts ..........ccccceeeiiieiniine e, 63
Menus
CONFIGUIE .. 27
FIle oo 27,59, 70
Help .. 27,170
MEASUIE ...
QLI Lo 1= SRRt
Window ...
ZEIO ettt
MESIAL ..
Mesial power
Trace diagram .......ccccooieiieiiiieeeeee e 114
Mid reference level ... 91
Minimal power
Trace diagram .......ccccooieiieiiiieeieee e 114
Mouse OPEeration ..........ccceiiiiiiiiiee e 68
Mov/Zoom
TrACE ettt 122
MOVE s 121
Move/Zoom
StAtiStICS ..vveeeiiiie e 137
Multiple measurement setup ........cccoooeiiiiiiiiiic s 15

N

Name

trace diagram ........ccccieiiiiiiiie e 115
Name marker window

trace diagram ........ccccciiiiiiiiiie e 117
Negative
Nominal Width ........ccoieiiiie e 87
NOIfiCatioNS ...oocvveeeeiie e 21,172
NRP-Zxx power sensors

Firmware VErsion .........cccccooceeeviiieeiiieeeieee e 12
NRPxxS(N) power sensors

Firmware VErsion .........cccccceveeeiiiiiiiieee e
Number of timesIots ........cccveeviiiiiiiiec e
NUMETICAl .o

Configuration controls . .

Display/Diagram ........ccceereeeieeniieieesee e

Gate SeIeCtioN .......ccovvvieeiiieece e

Math e

User Manual 1173.0314.02 — 08

Math configuration ...........ccccooiiiiiiiiinii e 153
Measurement configuration ...........cccoceeeiiiieiiieeee 140
Measurements panel

Result field .......ooveeiieiiiiee e

ResUlts WINdOW ........ccooeiiiiiiiiiiiciecceeeee e

Snapshot .

Timeslot results WiNdOW ..........cccveeveeeiiiiiiiiieeeeecis 142
Numerical burst measurement

Apply math functions ...........ccooeiiiiiiii s 44

Configure measurement ..........cccocoeeeiiieeiniieeeieeee 45
Numerical context-sensitive menu

continuous/gate/burst ..........cccoooiiiiiiini 143
Numerical entry field ... 66

Numerical math auxiliaries

Numerical math configuration
Auxiliary tab ......ooceoiiii e 156
FEEA 1, 2 e
Limittab ..o
Math 1-4 ... .
OPEration .......occueeeiiiie e
Relative tab ... 155
Tabs

Numerical math limits
Upper/lower on/off ... 157
Upper/lower value ...........cccoiiiiieiiiiiiiieee e 157
Warning beep .
Numerical math relative ............ccccoooviiiiiiiee 155
Ref. value .....cc.vveiiiiiiie e 156
Relative ..o 156
Numerical math units
ADSOIULE ..o
Relative ....
Resolution
Numerical measurement auxiliaries

Numerical measurement averaging
AULO e 148
COUNL L 148
Ref. timeslot ... 148
Numerical measurement configuration
AUXIlAMIES ..o 150
AVEIagING .eeieeeiiiie ettt 148
Continuous/gate/burst ..
Duty cycle
LIimItS oo
Relative ....

Numerical measurement continuous/gate/burst
Channel ... 145

Numerical measurement duty cycle

COrTECHON ..vveiieec e 151
DULY CYCIE ... 152
178



R&S®NRPV Index

Numerical measurement limits

UPPEITIOWET ...

Upper/lower value ...

Warning beep ......ccceveeiiiieiiiii e
Numerical measurement relative

Reftimeslot ..o 150

Refvalue ... 150

Relative .....oveeiiiieee e 150

RESEL oo 150
Numerical measurement timeslot

Active timeslots ..........ocoviiiiiiiiii e, 147

Channel ... 147
Numerical measurement unit

ADSOIULE ..o 149

Relative

RESOIULION ..oeeeiieeee e 149
Numerical measurement Window ...........ccccceeeevieinnnnes 24,53
Numerical timeslot results window

AULO oot 143

MIN/M@X e 143

Open source acknowledgment (OSA) .......cocevvveiieiieeiinne 6
Open task
LOOK iN et 70
OPErating ...c.veeieeiiieiie e 66
Operation
Difference in trace mode ..........c.cccoeveiiiiiinieicnee. 107

Math in trace mode
Ratio in trace mode

Standing wave ratio in trace mode .............ccooeeriine 107
Overshoot

Trace diagram .........cccccevveiiiieii e 114
P
Particular features ...........ccoccooiiiiiii 49

Print ... .49

Zoomed out results display .. ... 48
Particular Features ..................... .48

Sensor info ..... ...49
Peak power

Trace diagram .......ccccooiiieiiieeeieee e
Performing a continuous average measurement
Phase Source ...
POSItIVE ..o
Power

Absolute power level ..o 30

Arbitrary reference power . ... 30

Ratio ..o ... 30

Relative power level ... ...30

Units ..o ...30
Power definition ... ...30
Power sensor operation

Troubleshooting ..o 22
Power sensors

CONNECHING .eeiiiiiiieiieie e 13

Multiple sensors ... .15

NRP-ZQ0 .............. .. 13

Putting into operation ... 13

User Manual 1173.0314.02 — 08

Simulation mode SeNSOor ...........ccccciiiiiiiiiiieieee 13
Supported POWET SENSOIS ......cc.eeeeiiiieaiiiieaiieeeeieee s 8
Power/Div
Y axis in trace diagram
Preserve trigger settings ........cccooiiiiiiiiiii e

Preserve window settings ..
Print e

Measurement results ...........ccocoeeiiiiiiiiiiiii
Proximal ..o
Proximal power

Trace diagram .........ccoooeiieiiieeeieee e 114
Pulse

CoNfIGUIE .o 74, 89

Math in trace mode ... 108

TrACE ..o 106
Pulse duration

Trace diagram .........coooeiieiiiieiiee e 113
Pulse measurement

AlGOTIthM ..o 90

Auto equivalent sampling .........ccccooieieiiiieniiieeieeee 90

Distal .

HIStOgram .......ooii e 90

Integration ... 90

Mesial

Proximal ........coooiiiiii e 91

Thresholds ..o 90

Voltage/Power related ...........coccoeiiiiiiiiiiiieeeee 90
Pulse period

Trace diagram .........ccoooeeieiiiee e 113
Pulse power

Trace diagram .........ccoooeiieiiiee e 114
Pulse power in trace diagram ...........cccccoviiiiiiiiiiniieeee 114
Pulse start time

Trace diagram .........ccooieieeiiiieeee e 114
Pulse stop time

Trace diagram .........coooeiieiiiee e 114
Pulse times

Trace diagram .........ccoooeiieiiiie e 113
Pulse times in trace diagram ..........ccccooiiiiiiiiiiiieeee. 113

R

Ranging
0.000 CrOSSOVET ...ceeeevireeiiieeeeiieeeeiieeesnteeessneeeenseeeeenes 81
AULO e
Crossover .
ManUAl ...
Path N

Ratio
NUMEMCAl ...eviiiiiieciee e 154
TTACE eeeiiee et

Re. source ...

RECOIAING oo
CharacteristiCs .......cccceevieveiiie e
Elements and controls ....
Evaluating recorded data
INtEractionNS .......ooeviieiiiiiiiee e
Parameters ..
Preparing .......ooooeveieiiiciie e
SEAM oo s
5 (o] o RSP TRSPTERN

Reference level
DiStal o
High ...
LOW e
Medial
Mesial

179



R&S®NRPV Index

Proximal ........cccoooiiiiii 91

Y axis in trace diagram .........cccoccoiiiiiiiinii e 111
Reference position

X axis in trace diagram .........cccoccoeiiiieiniiie e 111

Y axis in trace diagram .........cccoccoiiiiiieine e 111
Reference time

X axis in trace diagram .........cccocooeiiiiieiniiie e 111
Reflection coefficient

FIlE e 81

Magn. SOUICE .....coiuiiiiiiiiee et 80

Magnitude ........cooiiiiii e 80

Phase .

Phase SOUICe ... 80
Release NOtes ..o 6
Resolution(Table)

Unit in trace diagram .......cc.ccoeeiiiiiiiin e 109
RESINCONS ... 21
Results

Copy to clipboard ..........cocueiiiiiieaiiee e 50

Print o 49
Rise time

Trace diagram .......ccccoooeiieiiiie e 114
Rising edge

Trace diagram .......ccccoooeieeiiiieeeee e 114
Rising edge in trace diagram .........c.ccccoeiiiiiiiiiniiiieeees 114
S
S-Parameter Correction ...........cccceceeiiiieiiiiieie e 80

SYMDOI . 65
Save/Load marker configuration

trace diagram ........ccocieiiiiiiiie e 117
S TeTo] o1 USSR 7
Scroll bars
Selecting field .........cooviiiiii e 66
Selection field ..o 66
SENUET ..o s 95
Sensor

CONNECHIVILY ..veieeiiieiiiiiee e

Serial number ...

Trigger SENAEN .......ccoiiiiiiiiiie et

TYPE e
Sensor extension cable NRP-Z2
SENSOr iNfO ..o
SENSOT LYPE .t
Serial number
Setting up a continuous average measurement ................ 32
SHhOMCULS ..o

Corresponding functions ...

Corresponding iCONS ......cccceiiuieriiiiiieiie e

Corresponding Menu items ..........ccoceeieeiiieiieniieenee. 63
Show marker names

trace diagram ........cccceeiiiiiiiee e 117
Show reference values

Trace diagram ......ccoceeeiieiiieeiee e 111
Signal frequency

Channel ..o 83

Valid for all channels ............ccccciiiiiiiiicieeee, 83
Signal power

Trace diagram ......cccoveeiiiiiieee e 114
Single measurement SEtUP ........ccceevvieiiiiiieiie e 14
Slope

Falling €dge .......ooiuiiiiiiiiiieee e 93

Rising edge

Trigger Settings ......oocvveiieiiiiieii e 93
SNAPSNOL . 140

User Manual 1173.0314.02 — 08

SOftWAre ..o 10
Configuration for startup ...........cccocoeeiiiiiinieeieeee 74
StArtiNg .o 17

Software - starting
Configuration for startup ...........cccocoeeiiiiiinieeieeee 17
Default settings
Last active settings .......cccceiiiiiiiii 17
User-defined settings ........ccooiieiiiiiiiiiieeee 17

Software components .
NRP toolkit package .........cccoooeiiiiiiiiiiieeee e 11
NRPV S€UP ..ot 11

Source
external trigger SOUICe .........ccceviiiieeiiieeeiiee e 93
Internal trigger SOUrCe .........ccoceviiiiiiiiiiie e 93
Trigger settings

SPHtEr DAr oo

Standing wave ratio
NUumerical .......ccooiiiii 154
TrACE ..o 107

Start
FENCE ..o 87
Fence in gates mode ........coccieiiiiiiiiiii e, 88
Gate .
Measurement ..

Start reCording .......coooeeieiiiiie e

Start/Stop
Measurement ...

Startup configuration ...
Default settings ........coooveeiiiiiiiii e
Last active settings .
User-defined settings ........cccoooiiiiiiiiiiiiceiiee 17,74

Statistics ...ooviiiiiie
AWGN .
COoNfIGUIE .. 73, 86
Context-sensitive menu ............ccccoiiiiiiiiiiciee, 129
Control panel
Diagram .......oeoeie e
Diagram description bar .........cccccoiiiiiiiiiiie, 128
Display panel
Distribution function ............cccooiii 138
Distribution Function ............ccccoiiiiiiiies 137
Fixed trace
GAe .o 137,138
MarKer ....c..ooiiiiiiiii e 127,135
Measurement configuration ...........cccccceiiiiiiiieeee 130
MOVE/ZOOM ...
Results window ..
SCalE ..o
SCAING -eeieiiie e
Show ref. curve ..
ZOOM MM ittt

Statistics diagram
AXIS 1D o 133
Grid INES ..o 135
Horiz. resolution ..........ccccoiiiiiiiiiie 135
name
Plottab ..o
XOAXIS ittt
X axis power/div .

X axis reference position ..........ccccceiiiiiiiiiiiiiiinne 133
Y AXIS it

Y axis min

Y axis Prob/div ......c.eoooiiiiiiii e 134

Statistics marker
Move to VIeWINg area ........ccoceeeeiieiiiiiiee e 135
Position of values ... 135

180



R&S®NRPV Index

X marker POSItioN ........cccceeiiiieiiiee e 135
Y marker pPOSItion ........ccccceeiiiiiiiiiee s 135
Y marker right position ...........ccoociiiiiiiiiiieees 135
Statistics measurement
ACQUISITION .. 131
AWGN
Channel ... 130
Free run acquisition ... 132
Gate acquisition
MAFKET ..o
Measurand ..o
Measurement 1-4
Total samples acquisition ...........cccocceeiiieeiniieecnienn. 131
VIBW i 131
X marker ..
Y MAFKET ..o 131
Statistics move/zoom
ZOOM OUL ..ot 137
Statistics scale
AULO Lo 136
CCDF/div ...
POWEI/DIV ...t 136
Y SHAMT o
Status bar ... ,
Status field ...
Stop
Measurement ... 168
StOp MEASUrEMENt .......oeiiiiiiiiiiie e 168
StOP reCOrAING ..eeieiiiieeiiiie et 164
Submenu .
Symbols
DULY CYCIE ... 65
Error
INFO e
Offset correction ..o
S-parameter correction ..
Trigger on falling Slope ........cooiiiiiiiiiiiieeeee e
Trigger on rising SIOPe ......coocieiiiiiiiiiieeee e
Waiting for trigger
WANING .
SYNC e
System setup ....
Accessories
Hardware COmMpoNENnts ........ccocveeeiiiieiiiieeeeee e
Hardware supported power sensors . .
USB hUD .o

New trace
Recent task files ........cccceviieiiiiiiiee e 71
SAVE ciiiiiiie et e e erae e
Save as
Thermal power Meter ..........covvvveiiiee e 30
Thresholds ........ovviiiieeiee e
Distal ....
MESIAI ..ot 91
ProxXimal ......c..oeeiiiiiiie e 91
Voltage/Power related ............ccoceeviiiiiiiiiiiiciiciee 90
Time/Div
X axis in trace diagram ..........ccccceiiinieiiicneeeen 111

User Manual 1173.0314.02 — 08

TIMESIOL <. 97
Average in trace Mode ........cccceeiiiiieiiiin e 106
Configure .
Exclude from end ..........cooooviiiiiieiiee e 87
Exclude from start ..........cccoovieiiiiiiiieeee e 87

Fence active
Fence length

Fence 10CKed ......cooiiiiiiiiie e 87

Fence start

Math in trace mode .........ccocoiiiiiiiiii s 108

Nominal length (TDMA) ....coooiiiiiiiieeeeeee e 87

Nominal width

Number of imesIots ........cccoiiiiiiiii e 86
Timeslots

Measure in trace diagram ...........cccoooeeeiiiieiiiieenns 113

Trace diagram .........cccoooeiieiiiie e 112

View in trace diagram ..........ccccccceiiiiieiiiiieniee e 112
Tool tip

Toolbar .....cooiiiii

Top power
Trace diagram .........ccooceeieiiiieiee e

TrACE .
Activating gate measurement
Activating pulse measurement .
Activating timeslot measurement ............ccccccoeeee. 108
add/remove Marker ..........ccoccoovieiiiiiiiiicee e 117
Averaging count
Channel ...
Configuration .........ccceoiiieiiiie e
Context-sensitive menus . .
CONtrol Panel .........oooiiiiiiii e
Diagram configuration ...........ccccoceiiiiiiiiicenee e,
Diagram description bar .. .
Display panel ...
Falling edge in diagram .........cccccoeiiiiiiiiniieeee
Feed 1,2 .
Fixed trace ..o
FUNCHONS ..o
Gate average ..
Gate PEAK ....oeieiiiie e
Gate pK/avg. ....oooieiiiii e 106
Gates in diagram ...
MAFKET ..
marker funCtion ...
marker name .
marker refers to ...
Math 1-4 ..o
Math configuration .
Math operation ..........ccccooiiiiiiiii e
Max hold ......ccooiiii
Max hold of math operation ...
Measurand .........c.coooeiiiiiiii
Measure gates .........cooooeiiiiiiieiiie s
Measure timeslots in diagram
Measurements .........cccoooiiiiiiiii e
Measurements panel ........ccccccoeiieiiiieciieeene
Move freely
Move horiz. ONly ......ooiiiiiiii e
MOVE VEIt.ONIY ..o
name marker window .
name of diagram .........ccocceeiiiiieniiee e
Other section ...
Power scale ....
PUISE oo
Pulse power in diagram ..........cccoocieiiiiieniieeeiieeees
Pulse times in diagram ....
Results Window ..o

181



R&S®NRPV Index

Rising edge in diagram ..........ccccoeiiiiiiiiiieeieeees 114
Save/Load marker configuration ............ccccoeoeeinen. 117
show marker names
Show reference values in diagram ............ccccceeeenee. 111
Signal power in diagram ..........ccccooceiiiiiieniieeee 114
Time scale
Timeslot average .......ccoocoveiiiiiiiie e 106
Timeslots in diagram ..........ccccoiiiiiiiiienee e 112
Trace 1-4
B4 o = PRSP
View gates in diagram ..........ccccooiieiiiiieniiie e 112
View graphically .
VIEW MArKEr ....c.oiiiiiiiiiiii e
View math ...
View timeslots in diagram .
ZOOM N ettt 122
Trace 1-4 oo 104
Trace configuration ..........ccccceiiiiiiii e 104
Trace diagram
Absolute/relative ... 109
Average power
AXes tab ..o
BaSE POWET ....oooiiiiiiiiii et
Check
Distal POWET ......oiiiiiiieiiie e 114
DULY CYCIE ... 113
Equivalent sampling period
Fall time ..o
Falling €dge ......ooiiiiiieiie e
Gates
Gates/Timeslots tab ... 112
Grid lINES ..o
Horiz. resolution ...
Measure gates ........ccooiiiiiiiiiiiiie e 112
Measure timeslots ...........ccoeiiiiiiiiiii 113
Mesial power .
Minimal POWET ......ccuiiiiiie e 114
NAIME L.ttt 115
Overshoot
PEaK POWET ....ooiiiiiiiiiie e 114
Plot tab ..o 115
POWET/DIV. ..ot 111
Proximal POWET .........coooiiiiiiieiieeeiee e 114
Pulse duration ...........ccccoiiiiiii 113
Pulse period
PUISE POWET ...
Pulse start time ...

Pulse stop time ....
PuISE tab ....ooeiiiiiie e
PUISE tiIMES ..o
Reference position
Reference time .......cccoeeeiiiiiiie e
ReESOIULION ..oeeieieeee e
Rise time ....
Rising edge
SNOW i
Show reference values ..
SigNal POWET .....oeiiiiiiiiiie e
TIMESIOLS ..o
Top power ...
UNChECK ...
Unittab ..o
View gates
View timeslots ........ooociviiiieiiice e 112
Y AXIS 1oiieiiiieie e

Y axis reference level ....
Y axis reference position

User Manual 1173.0314.02 — 08

Trace marker
INE e
math ...
ITACE e
Trace math configuration
COlOF e 106

Math 1-4
Max hold
Max. hold
Operation ........ccceeiiiieiie e

PUISE .o
Timeslot avg.

VIBW .t
Trace measurements

GateS i 125

MAIKET .o 125

PUISE .. 125

TIMESIOLS oo 125
Trace move/zoom

ZOOM OUL ettt e e e s 122
Trace other section

HOIA reSet .. 124
Trace power scale

AULO e 121

POWEIDIV ..o 121

Reference power ..........ccoceeiiiiiiiiieeee e 121
Trace time scale

Reference time ... 123

RESEL .. 123

TIME/DIV et 123
Trace trigger

TG ettt e

Show level
LT 1= SR PU P O RRROPR

AULO e

Channel

CONLINUOUS ..o 124

DeIAY i

Dropout .

Hold off

HYSEErESIS oo 94

Level

LOCKEM .t

MENU e

Settings .

SINGIE e 124
Trger AelAY ....ooiueiieiiiie e 94
Trigger hold Off ..o 95
Trigger level
TrQEr MENU ...ttt 27,58
Trigger on falling slope

SYMDOL . 65
Trigger on rising slope

SYMDOL .
Trigger sender

Trigger Settings .......cooiiiiiiiiiieeiee e 95
TrQEr SIOPE ..o
Trigger source ...

TroublesShooting .......coiiiiiiiie e
Power sensor Check .........cccooiiiiiiiiiiiccee e 22
Restrictions
USB intrerface .......coooceeeiiiiieeieie e 23

182



R&S®NRPV Index

U
Uninstalling
R&S NRPV ..o 12
USB
Adapter cable NRP-Z3 .........cccoooiiiiiie, 9
Adapter cable NRP-Z4 ...........cccoiiiiiiii, 9
HUb NRP-Z5 ... 9
Lemo cable NRP-ZK6 ....
USB cable NRP-ZKU ........ccccooiiiiiiiiiiiieeeeeeee
USB hUD e
High-speed hub ....
Manufacturers
Power high-speed hub ...........cccciiiiiiiiiis
Power supply
USEr Manual .........coceeiiiiiiiiieeeeee e
User-defined settings .........ccocoviiiiiiiiiiiecs
\%
Valid for all channels ...........cccccooiiiiiiiii 83
Video bandwidth ... 79
View
Gates in trace diagram ..........ccccceeiieiiiiiieiieeeeen 112
Math in trace mode .
Timeslots in trace diagram ...........ccccceiiiiiiiiiecnnn. 112
View graphically
TrACE i 105
View marker
trace diagram .........ccccoiiiiiiiiie e 116
Voltage/Power related .............cocooiiiiiiiiiiniiiic e 90
W
Waiting for trigger
SYMDOL . 65
Warning
SYMDOI .. 65
WEICOME ... 5
WHhIte PAPETS ..ot 6
Window
Activate Next ........cccooeiiiiii 170
Activate previous ..........ccccoviiiiniiiiiienee e 170
Cascade
ClOSE ..o
Close all
Tile
WiNndOW MENU .......ovvviiiiiieiiieieee e, 27, 58, 169
X
X axis
Reference position in trace diagram ...............ccc...... 111
Reference time in trace diagram ..........cccccceveviinene 111
Time/Div in trace diagram ...........cccccovviiiiiiieiieenene 111
Trace diagram .......c.ccoooeiieiiieieeeee e 110
Y
Y axis
Power/Div in trace diagram ...........c.cccoecvevviinicncnenn
Reference level in trace diagram ............cccocerinennn.

Reference position in trace diagram .
Trace diagram .......cccooooieeiiie e

User Manual 1173.0314.02 — 08

4

ZBTO oot 168
Repeat Zeroing ........ccocvviiiiiiiie e 169
Start ZEroiNg ......cooceeecvieiiiiiiece e 168

Zero menu

ZOOM ettt

Zoomed out results display ..........ccccceiiiiniiiiiene 48

183



	Cover
	Contents
	1 Welcome to R&S NRPV
	1.1 Documentation overview
	1.1.1 User manual and help
	1.1.2 Data sheets and brochures
	1.1.3 Release notes and open source acknowledgment (OSA)
	1.1.4 Application notes, application cards, white papers, etc.

	1.2 Key features
	1.3 Scope of applications

	2 System setup
	2.1 Hardware
	2.1.1 Supported power sensors
	2.1.2 Accessories (optionally)

	2.2 Software
	2.2.1 R&S NRPV software components
	2.2.2 Installing the R&S NRPV virtual power meter software
	2.2.3 Uninstalling R&S NRPV
	2.2.4 Power sensors firmware

	2.3 Connecting an R&S NRP power sensor to the PC
	2.3.1 Single measurement setup
	2.3.2 Multiple measurement setup
	2.3.3 Complex measurement setup

	2.4 Starting the R&S NRPV software
	2.5 Activating an R&S power sensor in R&S NRPV
	2.5.1 Activating with license
	2.5.2 Activating without license for temporary use

	2.6 Troubleshooting for setup problems
	2.6.1 Known restrictions
	2.6.2 Check if a power sensor is working properly
	2.6.3 USB interface problems


	3 Quick start guide
	3.1 GUI overview
	3.1.1 Windows
	3.1.2 Dialogs
	3.1.3 Menus
	3.1.4 Toolbar

	3.2 Basic information on power measurement
	3.2.1 Introduction
	3.2.2 Definition of electrical power
	3.2.3 Units and power level

	3.3 Trying out R&S NRPV
	3.3.1 Setting up the measurement
	3.3.2 Generating the test signal
	3.3.3 Measuring the average power
	3.3.3.1 Configuring the channel, sensor and signal frequency
	3.3.3.2 Configuring the measurement window
	3.3.3.3 Execute measurement
	3.3.3.4 Graphically representing power versus time
	3.3.3.5 Math configuration

	3.3.4 Numerical burst average measurement


	4 Operating concept
	4.1 Graphical user interface (GUI)
	4.1.1 Specific features
	4.1.1.1 Zoomed out results display
	4.1.1.2 Sensor info
	4.1.1.3 Print or copy to clipboard

	4.1.2 Application window
	4.1.3 Measurement windows
	4.1.3.1 Numerical measurement window
	4.1.3.2 Graphical measurement window

	4.1.4 Measurement panels
	4.1.5 Configuration dialogs
	4.1.5.1 Measurement configuration dialogs
	4.1.5.2 Math configuration dialogs
	4.1.5.3 Display configuration dialogs
	4.1.5.4 Diagram configuration dialogs

	4.1.6 Menus
	4.1.6.1 Main menus and submenus
	4.1.6.2 Context-sensitive menus

	4.1.7 Icons, toolbar and shortcuts
	4.1.7.1 Toolbar
	4.1.7.2 Icons
	4.1.7.3 Shortcuts

	4.1.8 Diagrams
	4.1.8.1 Info and symbols


	4.2 Means of manual operation
	4.2.1 Entering data
	4.2.2 Elements
	4.2.3 Mouse operation
	4.2.4 Splitter bar

	4.3 Data management

	5 Settings - GUI reference
	5.1 File menu
	5.2 Configure
	5.2.1 Functions
	5.2.2 Startup configuration
	5.2.3 VISA sensor configuration
	5.2.4 Color settings
	5.2.5 Channel assignment
	5.2.6 Channel settings
	5.2.7 Signal frequency
	5.2.8 Continuous
	5.2.9 Burst average
	5.2.10 Statistics
	5.2.11 Timeslots
	5.2.12 Gates
	5.2.13 Pulse measurement
	5.2.14 Load template

	5.3 Trigger
	5.3.1 Settings
	5.3.2 Trigger sender & SYNC configuration

	5.4 Measure
	5.4.1 Measure - functions
	5.4.2 Trace
	5.4.2.1 Trace - functions
	5.4.2.2 Graph in trace mode
	5.4.2.3 Diagram description bar
	5.4.2.4 Context-sensitive menu in trace mode
	5.4.2.5 Measurement configuration
	5.4.2.6 Math configuration
	5.4.2.7 Diagram configuration
	5.4.2.8 Diagram config. > unit
	5.4.2.9 Diagram config. > axes
	5.4.2.10 Diagram config. > Gates/Timeslots
	5.4.2.11 Diagram config. > pulse
	5.4.2.12 Diagram config. > plot
	5.4.2.13 Marker
	5.4.2.14 Example how to use markers
	5.4.2.15 Power scale
	5.4.2.16 Move/Zoom
	5.4.2.17 Time scale
	5.4.2.18 Trigger
	5.4.2.19 Other section
	5.4.2.20 Measurements panel > trace measurement

	5.4.3 Statistics
	5.4.3.1 Statistics - functions
	5.4.3.2 Graph in statistics mode
	5.4.3.3 Diagram description bar
	5.4.3.4 Context-sensitive menu in statistics mode
	5.4.3.5 Measurement configuration
	5.4.3.6 Diagram config. > axes
	5.4.3.7 Diagram config. > plot
	5.4.3.8 Marker
	5.4.3.9 Scale
	5.4.3.10 Move/Zoom
	5.4.3.11 Gate, distribution function and AWGN

	5.4.4 Numerical
	5.4.4.1 Numerical - functions
	5.4.4.2 Results in numerical mode
	5.4.4.3 Graph in timeslot mode
	5.4.4.4 Context-sensitive menu for numerical measurement modes
	5.4.4.5 Context-sensitive menu in timeslot mode
	5.4.4.6 Measurement configuration > continuous / gate / burst
	5.4.4.7 Measurement configuration > timeslot
	5.4.4.8 Measurement config. > averaging
	5.4.4.9 Measurement config. > unit
	5.4.4.10 Measurement config. > relative
	5.4.4.11 Measurement config. > auxiliaries
	5.4.4.12 Measurement config. > duty cycle
	5.4.4.13 Measurement config. > limits
	5.4.4.14 Math configuration
	5.4.4.15 Math config. > unit
	5.4.4.16 Math config. > relative
	5.4.4.17 Math config. > auxiliaries
	5.4.4.18 Math config. > limits
	5.4.4.19 Display configuration
	5.4.4.20 Diagram config. > timeslot > axes
	5.4.4.21 Diagram config. > timeslot > plot
	5.4.4.22 Measurements panel > timeslot


	5.5 Recording
	5.6 Start / stop measurement
	5.7 Zero
	5.8 Window
	5.9 Help

	6 Notifications
	Index

