User
Guide

Keysight

Radio Test
Demo Program
Y1299A-007

Notice: This document contains references to Agilent. Please note that Agilent's Test
and Measurement business has become Keysight Technologies. For more information,
go to www.keysight.com.

KEYSIGHT

TECHNOLOGIES






Notices

Copyright Notice
© Keysight Technologies 2013 - 2016

No part of this manual may be
reproduced in any form or by any
means (including electronic storage
and retrieval or translation into a foreign
language) without prior agreement and
written consent from Keysight
Technologies, Inc. as governed by
United States and international
copyright laws.

Manual Part Number
¥1299-90012

Published By

Keysight Technologies

1400 Fountaingrove Parkway
Santa Rosa, CA 95403

USA

Edition
Edition 1, February, 2016
Printed In USA/Malaysia

Regulatory Compliance

This product has been designed and
tested in accordance with accepted
industry standards, and has been
supplied in a safe condition. To review
the Declaration of Conformity, go to
http://www.keysight.com/go/conformity.

Warranty

THE MATERIAL CONTAINED IN THIS
DOCUMENT IS PROVIDED “AS IS,” AND
IS SUBJECT TO BEING CHANGED,
WITHOUT NOTICE, IN FUTURE
EDITIONS. FURTHER, TO THE
MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, KEYSIGHT
DISCLAIMS ALL WARRANTIES, EITHER
EXPRESS OR IMPLIED, WITH REGARD
TO THIS MANUAL AND ANY
INFORMATION CONTAINED HEREIN,
INCLUDING BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE. KEYSIGHT
SHALL NOT BE LIABLE FOR ERRORS
OR FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES IN
CONNECTION WITH THE

FURNISHING, USE, OR
PERFORMANCE OF THIS DOCUMENT
OR OF ANY INFORMATION CONTAINED
HEREIN. SHOULD KEYSIGHT AND THE
USER HAVE A SEPARATE WRITTEN
AGREEMENT WITH WARRANTY TERMS
COVERING THE MATERIAL IN THIS
DOCUMENT THAT CONFLICT WITH
THESE TERMS, THE WARRANTY
TERMS IN THE SEPARATE
AGREEMENT SHALL CONTROL.

KEYSIGHT TECHNOLOGIES DOES NOT
WARRANT THIRD-PARTY SYSTEM-
LEVEL (COMBINATION OF CHASSIS,
CONTROLLERS, MODULES, ETC.)
PERFORMANCE, SAFETY, OR
REGULATORY COMPLIANCE, UNLESS
SPECIFICALLY STATED.

Technology Licenses

The hardware and/or software
described in this document are
furnished under a license and may be
used or copied only in accordance with
the terms of such license.

U.S. Government Rights

The Software is “commercial computer
software,” as defined by Federal
Acquisition Regulation (“FAR”) 2.101.
Pursuant to FAR 12.212 and 27.405-3
and Department of Defense FAR
Supplement (“DFARS”) 227.7202, the
U.S. government acquires commercial
computer software under the same
terms by which the software is
customarily provided to the public.
Accordingly, Keysight provides the
Software to U.S. government customers
under its standard commercial license,
which is embodied in its End User
License Agreement (EULA), a copy of
which can be found at
http://www.keysight.com/find/sweula. The
license set forth in the EULA represents
the exclusive authority by which the
U.S. government may use, modify,
distribute, or disclose the Software. The
EULA and the license set forth therein,
does not require or permit, among other
things, that Keysight: (1) Furnish
technical information related to
commercial computer software or
commercial computer software
documentation that is not customarily
provided to the public; or (2) Relinquish

to, or otherwise provide, the
government rights in excess of these
rights customarily provided to the
public to use, modify, reproduce,
release, perform, display, or disclose
commercial computer software or
commercial computer software
documentation. No additional
government requirements beyond
those set forth in the EULA shall apply,
except to the extent that those terms,
rights, or licenses are explicitly required
from all providers of commercial
computer software pursuant to the FAR
and the DFARS and are set forth
specifically in writing elsewhere in the
EULA. Keysight shall be under no
obligation to update, revise or otherwise
modify the Software. With respect to
any technical data as defined by FAR
2.101, pursuant to FAR 12.211 and
27.404.2 and DFARS 227.7102, the U.S.
government acquires no greater than
Limited Rights as defined in FAR 27.401
or DFAR 227.7103-5 (c), as applicable in
any technical data.

Safety Notices

A CAUTION notice denotes a hazard. It
calls attention to an operating
procedure, practice, or the like that, if
not correctly performed or adhered to,
could result in damage to the product
or loss of important data. Do not
proceed beyond a CAUTION notice until
the indicated conditions are fully
understood and met.

A WARNING notice denotes a hazard. It
calls attention to an operating
procedure, practice, or the like that, if
not correctly performed or adhered to,
could result in personal injury or death.
Do not proceed beyond a WARNING
notice until the indicated conditions are
fully understood and met.

The following safety precautions should
be observed before using this product
and any associated instrumentation.

This product is intended for use by
qualified personnel who recognize
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shock hazards and are familiar with the
safety precautions required to avoid
possible injury. Read and follow all
installation, operation, and
maintenance information carefully
before using the product.

If this product is not used as specified,
the protection provided by the
equipment could be impaired. This
product must be used in a normal
condition (in which all means for
protection are intact) only.

The types of product users are:

— Responsible body is the individual or
group responsible for the use and main-
tenance of equipment, for ensuring that
the equipmentis operated within its spe-
cifications and operating limits, and for
ensuring operators are adequately trained.

Operators use the product for its intended
function. They mustbetrained in electrical
safety procedures and proper use of the
instrument. They must be protected from
electric shock and contactwith hazardous
live circuits.

— Maintenance personnel perform routine
procedures on the product to keep itoper-
ating properly (for example, setting the line
voltage or replacing consumable mater-
ials). Maintenance procedures are
described in the user documentation. The
procedures explicitly state if the operator
may perform them. Otherwise, they should
be performed anly by service personnel.

Service personnel are trained to work on
live circuits, perform safe installations, and
repair products. Only properly trained ser-
vice personnel may perform installation
and service procedures.

Operator is responsible to maintain safe
operating conditions. To ensure safe
operating conditions, modules should
not be operated beyond the full
temperature range specified in the
Environmental and physical
specification. Exceeding safe operating
conditions can result in shorter
lifespans, improper module

performance and user safety issues.
When the modules are in use and
operation within the specified full
temperature range is not maintained,
module surface temperatures may
exceed safe handling conditions which
can cause discomfort or burns if
touched. In the event of a module
exceeding the full temperature range,
always allow the module to cool before
touching or removing modules from
chassis.

Keysight products are designed for use
with electrical signals that are rated
Measurement Category | and
Measurement Category Il, as described
in the International Electrotechnical
Commission (IEC) Standard IEC 60664.
Most measurement, control, and data
I/0 signals are Measurement Category |
and must not be directly connected to
mains voltage or to voltage sources with
high transient over-voltages.
Measurement Category Il connections
require protection for high transient
over-voltages often associated with
local AC mains connections. Assume all
measurement, control, and data I/0
connections are for connection to
Category | sources unless otherwise
marked or described in the user
documentation.

Exercise extreme caution when a shock
hazard is present. Lethal voltage may
be present on cable connector jacks or
test fixtures. The American National
Standards Institute (ANSI) states that a
shock hazard exists when voltage levels
greater than 30V RMS, 42.4V peak, or
60VDC are present. A good safety
practice is to expect that hazardous
voltage is present in any unknown
circuit before measuring.

Operators of this product must be
protected from electric shock at all
times. The responsible body must
ensure that operators are prevented
access and/or insulated from every
connection point. In some cases,
connections must be exposed to
potential human contact. Product
operators in these circumstances must
be trained to protect themselves from
the risk of electric shock. If the circuit is
capable of operating at or above 1000V,

no conductive part of the circuit may be
exposed.

Do not connect switching cards directly
to unlimited power circuits. They are
intended to be used with impedance-
limited sources. NEVER connect
switching cards directly to AC mains.
When connecting sources to switching
cards, install protective devices to limit
fault current and voltage to the card.

Before operating an instrument, ensure
that the line cord is connected to a
properly-grounded power receptacle.
Inspect the connecting cables, test
leads, and jumpers for possible wear,
cracks, or breaks before each use.

When installing equipment where
access to the main power cord is
restricted, such as rack mounting, a
separate main input power disconnect
device must be provided in close
proximity to the equipment and within
easy reach of the operator.

For maximum safety, do not touch the
product, test cables, or any other
instruments while power is applied to
the circuit under test. ALWAYS remove
power from the entire test system and
discharge any capacitors before:
connecting or disconnecting cables or
jumpers, installing or removing
switching cards, or making internal
changes, such as installing or removing
jumpers.

Do not touch any object that could
provide a current path to the common
side of the circuit under test or power
line (earth) ground. Always make
measurements with dry hands while
standing on a dry, insulated surface
capable of withstanding the voltage
being measured.

The instrument and accessories must
be used in accordance with its
specifications and operating
instructions, or the safety of the
equipment may be impaired.

Do not exceed the maximum signal
levels of the instruments and
accessories, as defined in the
specifications and operating
information, and as shown on the
instrument or test fixture panels, or
switching card.



When fuses are used in a product,
replace with the same type and rating
for continued protection against fire
hazard.

Chassis connections must only be used
as shield connections for measuring
circuits, NOT as safety earth ground
connections.

If you are using a test fixture, keep the
lid closed while power is applied to the
device under test. Safe operation
requires the use of a lid interlock.

Instrumentation and accessories shall
not be connected to humans.

Before performing any maintenance,
disconnect the line cord and all test
cables.

To maintain protection from electric
shock and fire, replacement
components in mains circuits -
including the power transformer, test
leads, and input jacks — must be
purchased from Keysight. Standard
fuses with applicable national safety
approvals may be used if the rating and
type are the same. Other components
that are not safety-related may be
purchased from other suppliers as long
as they are equivalent to the original
component (note that selected parts
should be purchased only through
Keysight to maintain accuracy and
functionality of the product). If you are
unsure about the applicability of a
replacement component, call an
Keysight office for information.

No operator serviceable parts inside.
Refer servicing to qualified personnel.
To prevent electrical shock do not
remove covers. For continued
protection against fire hazard, replace
fuse with same type and rating.

PRODUCT MARKINGS:

C€

The CE mark is a registered trademark
of the European Community.

&

Australian Communication and Media
Authority mark to indicate regulatory
compliance as a registered supplier.

ICES/NMB-001
ISM GRP.1 CLASS A

This symbol indicates product
compliance with the Canadian
Interference-Causing Equipment
Standard (ICES-001). It also identifies
the product is an Industrial Scientific
and Medical Group 1 Class A product
(CISPR 11, Clause 4).

KCC-REM-KST-
BLMbooox

South Korean Class A EMC Declaration.
This equipment is Class A suitable for
professional use and is for use in
electromagnetic environments outside
ofthehome. A JIJ| (X2 YSE
AJIT )02 eEgdRE AS)ER
LESININEZN HHA L= AEXNE
Ol = == 2/GtAl Dl dHiet O, ot E 2 9
NANM MBote A2 SH2 2 U

Ct.

This product complies with the WEEE
Directive marketing requirement. The
affixed product label (above) indicates
that you must not discard this
electrical/electronic product in
domestic household waste. Product
Category: With reference to the
equipment types in the WEEE directive
Annex 1, this product is classified as
“Monitoring and Control
instrumentation” product. Do not
dispose in domestic household waste.
To return unwanted products, contact
your local Keysight office, or for more
information see

http://about.keysight.com/en/companyinfo/e

nvironment/takeback.shtml.

A
Atad

This symbol indicates the instrument is
sensitive to electrostatic discharge
(ESD). ESD can damage the highly
sensitive components in your
instrument. ESD damage is most likely
to occur as the module is being
installed or when cables are connected
or disconnected. Protect the circuits
from ESD damage by wearing a
grounding strap that provides a high
resistance path to ground. Alternatively,
ground yourself to discharge any built-
up static charge by touching the outer
shell of any grounded instrument
chassis before touching the port
connectors.

A

This symbol on an instrument means
caution, risk of danger. You should refer
to the operating instructions located in
the user documentation in all cases
where the symbol is marked on the
instrument.

Loy

This symbol indicates the time period
during which no hazardous or toxic
substance elements are expected to
leak or deteriorate during normal use.
Forty years is the expected useful life of
the product.


http://about.keysight.com/en/companyinfo/environment/takeback.shtml
http://about.keysight.com/en/companyinfo/environment/takeback.shtml
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Introduction

Introduction

The Keysight Radio Test Demo program (“RT Demo program”) uses the Keysight
MO381A PXle VSG, MI9391A PXle VSA, MI9393A PXle Performance VSA, or M9290A
CXA-m signal analyzer, ADLINK PXI-9527 dynamic signal analyzer (for audio
measurements), along with the M90xA X-Series measurement application software,
M9099 Waveform Creator (WFC) software, and the M9560A Radio Test Audio Library
to perform two-way radio measurements commonly used in the production test of
these devices. The RT Demo program supports multiple measurements for analog
and digital. It can be used to demonstrate the measurement speed, repeatability and
ranges of measurements for the Keysight PXI instruments used in the program. The
measurements can be performed on a wide range of radios or on a through RF cable
by configuring the settings in the user interface.

The following optional instruments and measurements are supported in addition to
the basic RF and audio measurements:
— Keysight power meter or USB power sensor is supported to perform a system
calibration.
The RT Demo program is C# Windows form application. Source code for the program

can be provided. Contact your local Keysight representative to obtain the source
code for the program.
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Program Installation

Program Installation

The RT Demo program installer will be provided in a zip file. Copy the installation zip
file to the target machine and unzip the file. Browse into the unzipped folder RT_
Demo_T.x.x/Volume and run the program setup.exe:

(=1 EoR ==
@‘\_/I'| . %t Phase2 » Installer » PA_Demo 200 » Volume » - |4'u‘y | | Search Volume gel [
Organize * Open Burn New folder ==« 0 i@l
J Sc MName Date modified Type Size
/In
J bin 9/12/2014 10:17 AM  File folder
= il ) license 9/12/2014 10:17 AM  File folder
ibr
réj 5 . supportfiles 9/12/2014 10:17 AM  File folder
J N; || nidist.id 9/12/2014 10:17 AM  ID File 1KB
< o o4 setup.exe 6/11/2013500 PM  Application 1,394 KB
§ V! 4 | setupiini 9/12/2014 10:17 AM  Configuration sett... 2KB
i
M Cor
o7
& ’_Jr setup.exe Date modified: 6/11/2013 5:00 PM Date created: 9/12/2014 10:17 AM
‘Igf m' Application Size: 136 MB

By default, the program will be installed at C:\Keysight\RT Demo Program. The
installation can be run with all of the default vaues for each prompt. The Keysight
software EULA must be accepted to install the software. The program will install and
add shortcuts to the desktop and the start menu at Keysight/RT Demo Program. The
start menu short cuts will include a short cut to run the program, one to show the
users guide and one to show the list of required drivers.

Licenses are required to run the M9OxA X-Series measurement applications (“X-
Series apps”), M9099 Waveform Creator software, and M9560A Radio Test Audio
Library. The RT Demo systems from Keysight will include the required licenses. To
obtain a temporary license to run the program on a non-Keysight owned computer,
please contact your local Keysight representative or obtain trial licenses from
Keysight.com.
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Driver Installation

Driver Installation

Several instrument drivers and software packages must be installed before the RT
Demo program can be run. The following are required:
- Keysight Connection Expert/I0 Libraries
- M938xVSG IVI Driver
- M9391A VSA IVI Driver
- M9393AVSA VI Driver
- M9290A X-Applications Software (optional, if M9290A is used)
— MO90xA Modular X-Applications Software and IVI Driver
- M9099 Waveform Creator (WFC) Software (optional, for digital modulation
generation)
— M9000 Keysight Measurement Library Software (for M9560A Radio Test Audio
Library)
— ADLINK PXI-9527 driver
— Switch drivers for Keysight PXI switch (optional)
- License metadata file for M9560A Radio Test Audio Library
- M9099A Waveform Creator config.inifile

The required versions for each program are described in the Read Me File Versions.txt
file included with the RT Demo program. All of the software packages except the
M9560A license metadata file and MI099A config.inifile are in .exe files that will
install the software in the required locations. Run each of these programs to install
the drivers and software packages.

The M9099A Waveform Creator (WFC) config.inifile is needed to optimize automation
speed when using the WFC to control the M9381A source automatically via the RT
Ref Solution demo program. This file should be copied into the WFC install directory
(usually C:\Program Files (x86)\Keysight\M9099). In addition, when WFC is installed,
only the critical plugins should be installed for optimum speed. A readme file will be
provided with the Config.inifile and delivered as part of the RT Ref Solution demo
program install package.

The License metadata file for M9560A Radio Test Audio Library needs to be copied to
the Keysight License Manager program directories prior to installing the M9560A
license. This file “LicenseMetadata_M9560A.xml” will be delivered with the RT Ref
Solution demo program installer, and should be copied to C:\Program Files (x86)
\Agilent\ACCL\Licensing\bin. Then the Agilent License Service should be restarted
(this can be accomplished by rebooting) prior to installing the M9560A license.
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Running the Radio Test Demo Program

Running the Radio Test Demo Program

The RT Demo program provides a user interface to run the tests and display the
results. The following is a screen capture of the GUI after the program is

launched. Tool tip help is available for each control in the demo program by hovering
the mouse over that control.

The View Users Guide button will show this document. The program saves test result
and time data to a .CSV file. The most recent data file can be opened by pressing the
Open Data Log button.

The Save State, Recall State and Reset to Default buttons will allow the userto save
the current configuration of the user interface controls to a file, reload previous
setting from a file or reset all of the values to a default condition. When the programis
started, the GUI will be restored to the last state used. If there is an error, press the
Reset to Defaults button to reset the Ul.

F M
m Keysight Radio Test Demo Program (32-Bit) Version: 1.0.0 El_‘g
Instrument Setup | Test Conditions I Results | Init
VSA/G
WSG Resource String [C] Enable *-Apps
M3381A ¥-Ppps to Preload:
[ Use Waveform Creator ADEMOD -
WSA
LTE Select Standards:
W5A Resource String
(M3331A - N APCO25
) AM
[7] Simulate WSG/VSA Show X-App Display Custom1
Audio Power Sensor =
Enahle Audio Power Sensor Resource String Select Measurements:
Show Audio Analysis Display TX Freguency -
TX Mod Quality | _
[ Simulate Audio T¥ Hamonics £ |
TX Hum and Noize '—
TXACFR
X AUDIO ¥
Radio Control

[7] Enable Radio Control

Radio Control Resource String

1 +| Repeat Court

[] Log Data
[ Lock Ul While Running

View Users
-

‘ Save State

‘ Recall State

Reset To Open Data
Defaults Log

Mo Errer Press Init to Start

| N—
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Running the Radio Test Demo Program

Configuring the Instruments

The Instrument Setup tab includes fields to enter the VISA resource address for each
instrument and controls to configure the use of the MY0OxA X-App software.

The PXI'VSG resource string can be either a list of the individual module addresses or
the name of a saved configuration that was created with the M9381A PXle VSG

SFP. The VSG will be controlled using the M938x IVI driver. If the “Use Waveform
Creator” checkbox is checked, the M9099 Waveform Creator software will be used to
generate waveforms and control the M3381A PXle VSG. The M9099 software is
controlled via its SCPlinterface. The M9099 software will be automatically started if it
is not already running when the "Init" button is pressed.

The PXI'VSA resource string will be selected from a list of saved configurations
created with the M9391A PXle VSA and M3393A PXle Performance VSA Soft Front
Panels (SFPs). Additionally, if an M9290A CXA-m signal analyzer is detected in the
chassis, this option will be presented in the VSA Resource dropdown list. If there are
no saved configurations defined, and no M9290A detected, an error message will be
shown directing you to use the SFP to create a saved configuration.

The X-Series App software will be loaded if the Enable X-Apps check boxis checked.
In this case, the M9000 resource manager will be used to allow the PXI VSA to be
accessed both by the VSA IVI driver and by the X-Series App software. If the X-Series
App software is not selected, the PXI VSA will only be controlled by the IVI driver. If
the X-Series App software is loaded, one or more X-Series Apps can be selected from
the list of applications to preload. The X-Series Apps in this list will be loaded as part
of the initialization process. Other X-Series Apps can be used later in the program,
but there will be a delay while they load. For best results, select the X-Series Apps to
be preloaded. Note that if the M9290A CXA-m analyzer is used, it operates only via its
X-Series App software, and does not have an IVI driver. Inthis case, the selections for
Enable X-apps and X-apps to preload are ignored. You can configure which X-apps
are preloaded from the M9290A X-apps software.

The resource strings for all other instruments can be determined using Keysight
Connection Expert. Enter these values into the appropriate fields in the RT Demo
Program GUI, if any of these instruments will be used. The resource strings can be the
actual VISA resource string or an alias created in Connection Expert. For the ADLINK
audio card, it automatically uses the first channel present, so no entry is needed. For
the audio and radio control instruments, the “Enable Instrument” checkbox for each
instrument that will be used also needs to be checked.

After the controls in the instrument setup have been set to the desired values, press
the “Init” button to open the sessions to the instrument drivers and start the X-Series
App software.

For the power sensor, enter the VISA resource string if the calibration procedure will
be run. The resource string for the power sensor can be entered any time before
starting the PXI VSG/VSA Calibration procedure.
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Running the Radio Test Demo Program

At the completion of using the demo program, the instruments will be closed by
pressing the red X in the upper right corner of the user interface.

Connection Expert Showing the Power Sensor

Keysight Connection Expert ? ™ x

Instruments PXI/AXIe Chassis Manual Configuration Settings

Rescan Filter Instruments: Clear
M9214A, Agilent Technologies Details for Agilent Technologies U2004A Power Sensor
PX10::28-0.0::INSTR (+2 additional )
Manufacturer: Agilent Technologies
M9300A, Agilent Technologies Frei Model: U2004A
‘L MBBUPA PXIE. Frequancy Reference: 10 MHz and 1 Serial Number: MY53340007 -
PX10::21-0.0::INSTR  (+2 additional ) Firmware Version: AL.03.05 View Instrument Information Online

M9301A, Agilent Technologies

Connection Strings
PX10::24-0.0::INSTR (+2 additional )

VISA Addresses
Send Commands To This Instrument
M9301A, Agilent Technologies . " o 0:
g gl o USB0::0x0957::0x2D18::MY53340007::0:: INSTR. Start 10 Monitar
PX10::13-0.0::INSTR (+2 additional ) Start Command Expert
. VISA Aliases
M9310A, Agilent Technologies i Add or Change Aliases
VISA aliases configured=

PX10::12-0.0::INSTR (+2 additional )
~ SICL Addresses

M9311A, Agilent Technologies
PXI0::9-0.0:INSTR (+2 additional ) Installed Drivers

<No installed drivers> Update Drivers
M9350A, Agilent Technologies

PXI27::0::0::INSTR (+2 additional )

U2004A, Agilent Technologies Pov
U20044 9 kHz - 6 GHz USB Power Sensor

e g
* USBO0::0x0957::0x2D18::MY53340007::0:: INSTR.

i

~  Messages: 3 | Gesr Remote 10 Server Off  32-Bit Keysight VISA is Secondary ~ 17.1.19313.5
3:43:45 PM Chassis updated

2:43:44 PM Instruments are already discovered and configured

3:43:42 PM User interface session started

Radio Control can be used to control a switch to key the radio’s push to talk switch
(PTT) and for other settings if a complete radio interface is available. The RT Ref
Solution currently supports Keysight PXI switches, and any switch that can be
controlled via a COM port. For Keysight PXI switches, enter the VISA resource
string. For serial-port switches, simply enter the COM port, such as COMS3. If you
leave the resource field blank, but check the Enable Radio Control box, dialogs will
appear prompting you every time you need to key the PTT or release the PTT. Ifyou
leave the box unchecked, no dialogs will appear, and the solution will automatically
advance from one test to the next without prompts. You should make sure to only
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Running the Radio Test Demo Program

select a group of tests that don
in this mode.

't require changing any radio settings when operating

Configuring the Test Conditions

After the instruments are initialized, the program will switch to the Test Conditions
tab as shown in the following screen shot:

s Keysight PXI Radio Test Demo Program (32-Bit) Version: 0.0.1

Instiument Setup | Test Conditions | Riesults|

RadioT ester

R Settings | T Settings | Fi¥ analog mod settings

[ Localwss
[] Local %épp

R Test Level SIMNAD threshald
100 g 12 | o

Audio Ana Input Level Audio Acq Points
100 By 0% =

[ Local sudin

Select Standards:

Test Frequencies

Radia Frequencies Latms]
14 452,125,000 Defalts

Test Frequency Data File

C:\perforce4ppsCodetisualStudiohR adio Test Refeience
Solution\Phase 1.1%RadiaT estDemoG UI4bintwBE\Debug
\RadioTestBaoFeng cav

Nominal Calibration Data
Input Loss Output Loss
2600 || &8 26000 dB

Calibration Data File
C:hperforce'AppsCodettisualStudio\R adio Test Reference

Load Test
Frequency File

R Selectivity

Run Y54/G

Calibration
Run Selected
Tests

SolutionPhase 1.1%R adioT estDemolG LI vbin4 8650 ebug BUTd Fciil 1 % Fepeat Count
SMyCallata.cay atariie
[7] Log Data
[T Lock Ul while Running
Reset To Open Data i Users
Save State Fecall State Defaults l l tem Guida Abort Test

Mo Error Running Selected Test 1 Tirmes Complete!

There are Rxand Tx test parameters to be set up for your DUT. The Rx Settings tab
contains the general settings for the receiver test:

- RXTest Level - The power level at which to measure audio distortion, and a
guide for where to begin making sensitivity-related measurements.

— Audio Ana Input Level - The max peak input voltage expected from the radio’s

audio output.

- SINAD threshold - The target SINAD for a sensitivity measurement.
— Audio Acq Points - Number of samples to acquire when making audio dis-

tortion measurements.
speed.

More points will increase repeatability, but decrease
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Running the Radio Test Demo Program

FRadioTester
Fi= Settings | T+ Settings | A analog mod settings

T Test Level Audio Tone
16.0 2wy 1000.0 2 Hz

Audio Gen Output Lewvel
0.1 = vp

Test Frequencies

The Tx Settings tab contains the general settings for transmit test:
— TXTest Level - The expected radio output power in Watts.
= Audio Gen Output Level - The audio input drive level in Volts Peak.
— Audio Tone - The audio test frequency to apply to the mic input of the radio.

| Fix Seftings | Tx Settings | P analog mod settings |
Test Tone Freq Fi D eviation CTCSS Squelch Tone
1000.0 = Hz 4000.0 - Hz [7] Enable Squelch
Freq 150.0 = Hz

Lew 15.00 12 x

The RX analog mod settings tab contains the settings for FM or AM modulation:
— TestTone Freg - The FM or AM Rate, which translates to audio test tone freq.
— FM Deviation - self explanatory. AM Depth is currently hard-coded to 50%.

— CTCSS Squelch tone settings. - Whether to enable a sub-audible second
tone, its center frequency, and level as a percentage of the main tone level.

The program supports testing one or multiple test frequencies. The frequencies can
be loaded from a CSV data file. The user can add any number of frequencies to a
file. A sample frequency file is included in the program directory.

Input and output loss data can be specified in two manners. The Nominal Calibration
Data values are used at all frequencies. To change these values, change the input
and/or output loss. Calibration data can also be read from a CSV file, allowing
different calibration values by frequency. When a calibration data file is used, the
values will be interpolated so it is not necessary to supply calibration data for each
test frequency. A sample calibration data file is also included in demo program
directory. The Calibration data can also be calculated with an automated calibration
routine that uses a Keysight power meter or USB power sensor. Press the “Run
Calibration” button to begin the calibration procedure. There will be prompts during
the calibration procedure to connect the power sensor and the input and output
cables. When the calibration procedure is complete a CSV data file described above
will be generated and loaded, allowing the calibration to be used again at a later
time.

Note: The current calibration routine makes two assumptions: 1) The loss from VSG to
DUT is identical to the loss from VSA to DUT and 2) The VSA has no amplitude
inaccuracy. If these assumptions don’t achieve the desired accuracy, the algorithm
can be enhanced.
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Running the Radio Test Demo Program

Running Tests

The tests to be run are selected from the “Select Standards” and “Select
Measurements” lists. Both lists allow selection of multiple items. The items do not
need to be consecutive in the lists. For example, FM and AM can be selected from the
standards listand Tx Frequency and TX Harmonics can be selected from the
measurement lists.

The program uses both the IVI drivers and the MY0xA X-Series App software for
measurements with the M9391A and M9393A PXI VSAs. Power, ACPR and
Harmonics measurements are performed using the VI driver. Mod quality
measurements for all standards are performed using the X-App software. For
M9290A CXA-m analyzer, the X-Series App software is used for all measurements.
When using X-Series App software, the X-Series App display can optionally be
shown. Ifshown, the display will be visible in a separate window. To obtain the best
throughput the display should not be visible. The option to select the visibility can be
changed at any time that tests are not running.

After selecting the desired values from these lists, the tests are performed by running
the “Run Selected Tests” button. After running the tests, the user interface will switch
to the test results tab as shown in the following screen shot:

w Feysight PXI Radio Test Demo Program (32-Bit) Version: 0.0.1 EI [=] @

Instrument Setup I Test Eonditions| Results |

Test Results Show Detailz ’ Clear ] ’ Coapy Ta Clipbaard [] Localwsa
- [T Local #-4pp
FM Test: [ Local Audio

Frequency = 452.1 MHz, Expected Tx Power = 16.00 W:
Pout 36.70 dBm

Pout Time 6.466 ms

setXappFreq Time 0.063 ms

F# Deviation 2843.57 Hz

Freq Error 228.39 Hz

FM Time 63.136 ms

Select Standards:

FM Test Elapsed Time: 1253 ms

T Harmonics
Te Hum and Moise
T ACPR

Run Selected
Tests

1 % Repeat Count

7] Log Data
[ Lock Ul 'wWhils Rurning

Wiew Users

Recall State Guide

Save State

Reset To
Defaults

Open Data
Log

Mo Error Running Selected Test 1 Tirmes Cornplete!
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For each test, the test conditions, measured values and test times will be shown in
the results display. The total test time for each standard is shown at the end of the
results for that standard. Showing the results in the GUI can be omitted by
unchecking the Show Details box. This will improve the test time by omitting the
occasional test time increases when the GUI thread is writing the results. To further
reduce any GUI event handling, check the “Lock GUI While Running” check box.

The Abort Button can be used to terminate the tests. The tests will be terminated at
the completion of the current repetition, not immediately after the Abort Button is
pressed. The Abort button will not operate when the “Lock GUI While Running” option
is selected.

The Repeat Count field and Log Data option can be used to record measurement
results and statistical variations of measured values.

To collect measurement repeatability data, set the repeat count to the desired value,
and check the Log Data box. The program will generate a CSV file that includes
headers, all test results and formulas for statistics. The data files will be C:\Temp. A
new file is generated each time the “Run Selected Tests” button is pressed if the log
data boxis checked. The file names will be logFile[TimeStamp].csv. The most recent
data file can be loaded by pressing the “Open Data Log” button. This will launch the
default program for .CSV files on the PC. The following screen shot shows the file
loaded into Libre Office:

logFile20160205144333.c5 - Libre Office Calc fela ==
File Edit Wiew Inset Format Tools Data Window Help x
N - - = . . Abs PN - = _
B-B-UE MR 55 a AT HEEEISFVIy B0 Q2=LEI[2H
mwww b aca d- B ESS 50004 %0l s == R1F-QEEE-
21 & 2 = |rest gl =
F——— B | G [ D [ E F G [ H [ I J [ K [ ks
est Fv FiM FIM FIM Fiv Fi FIM Fiv Fiv Fiv Fi
2_|Freq (MHz) 452.125 452.125 452.125 452.125 452.125 452.125 452.125 452.125 452.125 452.125 2
3 |Step Pout Pout Time  setXappFreq Time FM Deviation Freq Eror  FM Time Hamonic 2 Harmonic 2 Freq Harmanic 3 Harmonic 3 Frag Harmani | | (S0
4 |MAx 36.67 6.701 2.067 BU16.04. 301.62 94.071 -31.06 004.257935 22.27 135684024 ~
5 |wM 37.66 2.506 0.05 2843.15 248.63 45311 47.08 0014.235062 46.38  1356.364471 L
6 |AVERAGE 20.195 2.9862 0.0697 338L.241 200421 54.2833 -33.803  004.2485064 -25.336  1356.4148711 T
7 |STOEYV 234974807644 13060014283 0.0140162604 1628 (093650361 14.604510009 16.0576831791 4.6399474374  0.0079450775 6.1040602111 0140607958 40621 || (%)
8 |RANGE 74.35 4.185 2.037 5172.80 53.10 40,66 15.12 0.021973 26.11 0.475769 -
9 37.66 6.701 2.067 BU16.04. 248.63 94.071 47.08 0014.235062 -46.38 135684024 B
10 36.67 2.533 2067 2848.19 301.62 49.133 32.21 004.244202 -22.72  1356.365367
1 36.65 2.615 2.079 285544, 206.03 740.008 -32.65 004.267172 2318 1356.365367
12 36.64 2.636 2.075 2868.33 2045 46.326 -32.56 0004.244049 2243 1356.365367
13 36.63 2.565 £.051 2865.97 204.44 45.479 -32.67 004.267935 22.02  1356.364471
14 36.62 261 2.079 2605.2 203.67 46.027 -3L.06 0004.244049 23.00  1356.365367
15 36.61 2.580 2.079 2800.14. 293.73 49.722 -32.28 004.267172 22.73 1356.386444
16 36.61 2.505 2.079 2843.15 293.9L 47.556 -32.75 004.267172 22.38  1356.365367
] 36.6 2.506 £.051 2857.18 293.73 48.3 -32.28 0004.244049 -22.27  1356.365367
18 36.6 2.512 0.05 2852.77 293.45 45311 -32.49 004.244202 23.26  1356.366234
19
20
21 e
« [ Y |
+ |_logFile20160205144333
Sheet 1of 1 Default o Sum=0 - c + | 100%

Each column will include the measured values for one measurement at one test
condition. Rows 1-3 include the test name, frequency and parameter name. Rows 4-8
include statistics. Each row below row 8 will include the data for one repetition of the
measurements. This is useful when comparing measurement and test time results
with multiple different setup conditions.
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| ocal Control of Instruments

The RT Demo program allows interactive use of the VSG, VSA, X-Series App software,
and audio generator/analyzer. After the selected tests are run, the program will
maintain the conditions of the last measurement. To go into local mode, select the
Local X-App, Local VSA or Local Audio check box.

When the Local VSA boxis checked two windows will be shown. The first window will
show the state of the M9381A and allow the displayed settings to be modified. This
allows RF parameter settings such as center frequency, ALC state, and amplitude to
be changed. It canalso be usedto generate AM and FM modulation. To load a
waveform file from either Signal Studio or Waveform Creator, press the “Load
Waveform” button, and navigate to the desired waveformfile.

The second window will show the state of the VSA IVI driver, allow settings to be
changed and allow measurements to be performed in the each of the acquisition
modes. Note: If the M9290A analyzer is used, there is no IVI driver, and only the Local
X-app can be used for local control. The tabbed area of the PXI VSA software front
panel (SFP) will automatically change to the selected acquisition mode. The following
screen shots show the two windows:

L Agha938x SFP o |[=E = a Bgh10391 SFP fema] =
RF Tuning Modulation Settings RF Settings Powerh Spectium [ia W [FFT M
Frequency Modulation Type Py St Sl
452125 4] MH: ©) Ampltude Modulation 15215 2] MH: pecium 2 etings Poits 207 Mela 0135 kHz Pesk 2059 dBm
= Span 0
Ampltude ® Frequency Modulation ——" e~
315 2| dBm %) Arbitrary Wavefomn =
615 2] dBm W
Baseband Tuning Modulation W aveform IF Bandwidth 10 = kHe
Fiequency Difsst @ Sinewave 40000 |2 MHz Window Toe
0000 2] MH: °) Dual Sine Wave Conwersion Mode HDRFlatTop =
Ampltude Offset D Ao - Bverags Type
oo 2] e = |
1000 2] He PR TimePeak .
- Deviation Spectum . Count |
Load Waveform 100000 2] He 50 3 I
Trigger Settings Time I\
Cunent Wave: - !
aaaaaaaaaaa e~ 0000 =] ms
FM1 0004000
100 ) Etemal Overlzp
05 = 452 1046875 452.1146875 4521246875 452 1346875 4521446875
RF Enable Trigger Delay =
15.00 0.000
LI e Measurement Tine
Modbiation Enable Tem e
[7] Auto Measure on Parameter Change

While local mode is enabled, the Run Selected Tests button is disabled. To end local
control, uncheck the Local VSA box.

When the Local X-App box is checked, the PXI VSG display will be shown as above
and the X-App display will be shown and the X-Series App will be put in continuous
sweep mode, as shown in the following screen shot.
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R T RF S0 &

Center Freq 452.125000 MHz

#DemodTime  3.00ms

RF Spectrum

Ref 0 dBm

Center 452.125 MHz
RF Res BW 680 Hz

[ SENSEINT] [ A\ALIGN OFF

02:49:16 PMFeb 05, 2018

Center:452.125MHz Channel BW: 25 kHz
3 Trig: Free Run
Range: 27 dBm

Demod Waveform

De-emphasis: Off

Ref O Hz

Span 75 kHz | Center 0 Hz

pectrum

Ref 100 kHz

Start 0 Hz

AF Res BW 180 Hz

FM Deviation Current

Peak+
Peak-
(Pk-Pk)/2
RMS

-4.016 kHz
4.015 kHz
2.849 kHz

Carrier Power

Carrier Frequency Error
Modulation Rate
SINAD/SNR
Distortion/Total Vrms
THD

Stop 20 kHz

LPF: 15 kHz
HPF: 400 Hz
EPF: Off

Sweep 2ms

Max Hold

4.013 kHz

-15.11 dBm
20.40 mHz
1000.0 Hz

48.58 dB/48.61 dB

0.37 %
0.03 %

sTATUS €3 Align Now All required

Frequency

Center Freq
452125000 MHz

While local mode is enabled, the Run Selected Tests button is disabled. To end local
control, uncheck the Local X-App box.

When the Local Audio box is checked, the Audio generator/analyzer can be controlled

via the Audio Display. Again, while local mode is enabled, the Run Selected Tests
button will be disabled. To end local control, uncheck the Local Audio box.

one

kHz

at! Audio Display

Single Tone Settings
Frequency
10000 2] He

‘waveform Selection
@ Single Tone

Pseudo Vaice

Ampltude:
[RE] s vp

Output Enable

Analysis
Reference Freq  Audia Acq Points
10000 |5 H: 4096 -
Input Level

00 1y

7] fiker enabled

|owpass 15 kHz -
highpass ~ 400Hz v
bandpass  Of -

scale factor 1

| Measure |

Center 10 kHz )
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Appendix 1: M9290A CXA-m VSA

Appendix T: M9290A CXA-m VSA

Introduction

The Phase 1 Radio Test Reference Solution supports M9381A VSG, ADLINK PXI-9527
Audio card, and 3 different PXI VSAs: M9391A, M9393A, and M9290A (CXA-m). This
document will describe how to set up the system for use with the M9290A.

The M3391A and M9393A share a similar programming API. The VI driver is used for
fast power and harmonics measurements, and the X-Apps are used for demodulation,
with a Resource Manager to switch between the Xapps and IVI driver. The Xapps are
launched programmatically via the demo program. An IVI Configuration Store entry is
created for the M9391A or M9393A using the soft front panel (SFP), and this is
automatically detected by the demo program and displayed on the Instrument Setup
tabin the VSA Resource String dropdown box. Itis not necessary to have the M9391A
or M9393A running prior to pressing the Init button.

m Keysight PXI Radio Test Demo Program (32

Instrument Setup | Test Conditions | Resuits |

WSAAG

WSG Resource String
M3381A

W54 Resource String

FIPD-Jocalhost - hislipd-INS T t]

TCPIPD: localhost:hislipd::INSTR
M3351A
M3333A *
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The M9290A does not have an VI driver, and is used entirely via the X-series
measurement applications. The application software must be launched first, prior to
initializing the hardware. When the Radio Test Demo program is launched, it looks for
a HIiSLIP port connected to X-series measurement software for an M9290A, and
automatically includes this in the list of VSA Resource strings. When the Init button is
pressed, the software connects to the already running M9290A software.

[

m Keysight PXI Radio Test Demo Program (32-

Instrument Setup | Test Conditions I Results |

VEAG

W5G Resounce String
M5381A

WSA Resource String
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Appendix 1: M9290A CXA-m VSA

Setting up the M9290A

After installing the M9290A hardware and software, it is recommended to perform
several steps to make it easier and faster to launch the software:

1. Runthe Keysight Modular Transceiver “Configure Applications” program to
choose the applications that load when the M9290A is started. Choose only the
ones that are needed, as it will speed startup:

m Configure X-5eries Applications 2
This utility lets you configure your applications as follows:

1. To reduce the analyzer startup time check only the applications you want to preload. Selected (checked) applications preload at
startup. Unchecked applications take longer to load the first time they are run after startup.

2. There are more applications available for the ¥-Series than can fit into memaory at any one time. This utility will not let you preload
more applications than will fit into memory at once. The colored bar indicates the total memory required when all checked
applications are loaded (either preloaded or selected during runtime).

3. To navigate to an applcation, select it by mouse. To select or deselect an apphcation, click the checkbox.

4, To maodify the order in which the applications appear in the Mode menu, select an application and move it up or down using the
"Move Up" or "Move Down" keys.

5. To select the application which first runs when the analyzer starts up, use "Select Power On Application” pull-down menu.

Select Applications to preload at analyzer startup

Mode -INST:SEL INST:NSEL  MBytes
[T 1Q Analyzer BASIC 8 79
VXA Vector Signal Analyzer VSA 100 112
[Tl Phase Noise PNOISE 14 35
[C] Noise Figure NFIGure 219 48
Analog Demod* ADEMOD 234 238
[C] 89601 VSA VSA89601 101 6
Move Down

Estimated Virtual Memory Used: 2983 MBytes  Available: 9305 MBytes Limit: 12288 MBytes * Power On Application

0 2252 4504 6756 9008 11260 13512
(MBytes)

Select Power On Application

Analog Demed -

Show this at startup if virtual memory usage exceeds the limit. l OK l l Cancel ]

2. By default, an application called “LaunchModularTRX” is added to the Pro-
grams menu. This application will let you choose from installed M9290A mod-
ules, but requires manual interaction. You should run this the first time, and
click on the “Show Advanced Settings” button. Then change the launch type to
“Auto” for your M9290A. You can also set the hislip port number here.
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was Launch Modular TRX E@

Modules

Selected  Slot Number Model VISA Address Status Serial Number  Launch Type Telnet Port Socket Port Physics Port HiSLIP Dev
] - MIZ90A Uninstalled USD0000001 [Disabled 5023 8 5025 8 3574 8 0 8
=} Ma2904 Uninstalled US00000002 | Disabled_~ | 5123 8 5125 8 3575 8 1 8
= M9290A Uninstalled US00000003 | Disabled = 523 [ 5225 3576 2
| Ma2904 Uninstalled US00000004 [ Disabled  + 5373 [ 535 e 3
15 MO200A PXI23:1:3:INSTR Running CNOS#70149 [Auto ] 5423 [ 5425 [ 3578 [ 4 g

Status

3. Now, create a shortcut to this program, which is not included in the Pro-
grams/Start menu:

C:\Program Files\Agilent\SignalAnalysis\Infrastructure\LaunchXSA.exe
This will automatically start the M9290A set to Auto in the previous step.

4. Before running the Radio Test Demo program, run this Launch XSA program to
start the M9290A software.

5. Addthe CXAm HiSlip address to |OLibs. This will enable the demo program to
discover it.

Keysight Connection Expert ? -0

Instruments PXI/AXIe Chassis Manual Configuration Settings

Add New Instruments/Interfaces Edit Existing Instruments/Interfaces
LAN instrument I Add a LAN device

Serial instrument on ASRL3

Serial instrument on ASRL4 Set LAN Address:

Serial instrument on ASRL1
LAN interface Hostname or IP Address: localhost

Remote USB interface

o TCPIP Interface ID: TCPIPO =
Remote serial instrument
Remote GPIB interface

Set Protocol:

Instrument Remote Name: inst0
Socket Port Number: 5025
® HiSLIP Remote Name: hislipa

Verify Connection:

+ | Allow *IDN Query

Test This VISA Address TCPIPO::localhost::hislip4::INSTR

Accept Cancel
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