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Introduction

Key Features

 – Utilize comprehensive design tools for proprietary or non-standard unique 
signals in aerospace, defense, and satellite

 – Easily map custom IQ constellations in the editor for demodulation
 – Verify transmitters and use as a reference receiver for proprietary signals 
with EVM, frequency error, and more

 – Track down demodulated bits by coupled markers in IQ domain, time, and 
symbol data
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Easily track down the symbols and demodulated bits with higher error rates in EVM and 
phase error by using coupled marker

Why use custom IQ? 

Vector modulation, also referred to as 

digital or complex modulation, occurs 

when both amplitude and phase are 

used simultaneously to carry informa-

tion on a signal. Common examples 

are BPSK, QPSK, QAM, and their 

many derivative forms. 

Increased demand to design new 

transmitters and receivers with new 

and proprietary modulation formats 

has resulted in many complex IQ 

constellation signals, even in unique 

geometric or asymmetric forms. 

Testing these signals can be very 

time-consuming, requiring engineers 

to develop their own algorithms and 

modify them for each domain and 

hardware platform. Option BHK lever-

ages the proven 89600 VSA software 

for accurately designing and verifying 

proprietary signals by adding a new 

constellation editor function.

Custom IQ Modulation Analysis 

Custom IQ modulation analysis 

(Option BHK) streamlines signal 

quality measurements on unique and 

non-standard signals in industries 

such as satellite and military commu-

nications where proprietary signals 

are commonly used for security con-

cerns. Add this option to test propri-

etary signals quickly and easily with 

familiar 89600 VSA result metrics on 

the top of vector modulation analysis 

(Option AYA).  

Option BHK extends the signal 

analysis capabilities of the 89600 VSA 

software, adding non-standard signals 

to its more than 75 signal standards 

and modulation types. The Keysight 

Technologies, Inc. 89600 VSA soft-

ware is a comprehensive set of tools 

for signal demodulation and vector 

signal analysis that provide simulta-

neous views of virtually every facet of 

complex signals. This critical infor-

mation enables engineers to achieve 

the clarity needed to find the root 

cause of transmitter signal problems. 

The software runs on a PC or inside 

PC-based instruments. It works with 

spectrum analyzers, signal analyzers, 

oscilloscopes, logic analyzers and 

modular instrument systems, as well 

as simulation software.

Try before you buy!

Download the 89600 VSA software and use it free for 30 days to make 

measurements with your analysis hardware, or use our recorded demo 

signals by selecting File > Recall > Recall Demo > CustomIQ.

www.keysight.com/find/VSA_trial

http://www.keysight.com/find/VSA_trial
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Use coupled markers in IQ measurement time, demod bits, and symbols in error metric to trouble-

shoot signals

Make your IQ constellation in the states table with the visual constellation graph

Analysis and Troubleshooting

For most general modulation formats 

and standard-based signals, you can 

use 89600 VSA software with Option 

AYA vector modulation analysis to 

provide >40 modulation formats with 

various traces and metrics in time, 

frequency, and modulation domain. 

However, for customization of these 

formats or completely unique geome-

try constellations, Option BHK supple-

ments the modulation analysis with 

the IQ constellation editor to make 

accurate signal measurements.

Easy-to-use IQ constellation 
editor 

Create your own IQ map in the 

constellation editor, which allows you 

make modifications in the state index 

table or user-definable symbols. If you 

already have the constellation map-

ping with parameters I, Q, phase, and 

magnitude, just copy and paste them 

from your editor. Once copied into 

the state table, you can save them as 

“Quick Setup” for future reuse.

Track down symbols and 
demodulated bits 

You may sometimes discover your 

demodulated signal does not meet 

your design goals. For example, EVM 

results may be worse than simulation 

results or baseband fails the synchro-

nization at times. 89600 VSA software 

provides various traces and metrics to 

help with troubleshooting.
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Software Features

Custom IQ modulation analysis (Option BHK)

Note: The following features are independent of hardware platform used, unless otherwise noted.

Signal setup

Maximum symbol rate Frequency span/(1+α)

Symbol rate is limited only by the measurement span—the entire signal must fit within 

the analyzer’s currently selected frequency span

Result length 10 to 100,000 symbols, user-definable, depends on hardware or recorded signal length

Search parameters

Pulse search Defined search length in msec

Pattern search User-selected synchronization with pattern editor

Pattern search offset Determine the location of result length within search length

Quick setup

Save IQ constellation to recall 

later

You can decide to use the save IQ map exclusively or share with all users using the 

same VSA software

Constellation editor Set name, symmetry, RMS, and symbol mapping parameters along with state table and 

graph views

Symbol mapping State indexes or user-defined symbols

Constellation states Index, I, Q, magnitude, phase, symbol

Preset PSK or square QAM with number of state selection

Normalize RMS Normalize RMS with configured IQ constellations

Validate Check the constellation setting validity

Filtering

Measurement filter None, rectangular, root raised cosine, Gaussian, low pass 

Reference filter Rectangular, raised cosine, root raised cosine, Gaussian, half sine

User-selectable alpha/BT Continuously adjustable from 0.05 to 100

Adaptive equalization Removes linear errors from modulated signals by dynamically creating and applying a FIR 

(feed-forward) compensating filter

Type Decision directed, LMS, feed forward, equalization with adjustable convergence rate

Filter length Sets the length of the analyzer’s equalization filter; 3-99 symbols, odd values only

Convergence Determines the rate at which the equalization filter converges

Adaptive operations “Run” reshapes the equalization filter after each subsequent measurement

“Hold” keeps the filter at the current value

“Reset” resets the equalization filter to a unit impulse response
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Additional Resources

Literature

89600B Vector Signal Analysis Software, Brochure, 5990-6553EN

89600B Vector Signal Analysis Software, Configuration Guide, 5990-6386EN

89601B/BN-200 Basic VSA and -300 Hardware Connectivity, Technical Overview 

5990-6405EN

89601B/BN-AYA Vector Modulation Analysis, Technical Overview, 5990-6387EN

Advanced

Points per symbol 1, 2, 4, 5, 10, 20

Clock adjust Determines when the analyzer’s signal demodulator samples the IQ trajectory 

(–0.5 symbol to 0.5 symbol)

Coarse frequency estimation 

enable

Allows synchronization to signals with large center frequency offset, performance is 

modulation dependent

IQ normalization enable Turn normalization on to let the analyzer normalize or scale the demodulated trace data 

results to nominal values as provided by the constellation definition

EVM normalization reference Allows EVM normalization from constellation maximum or reference RMS

Synch persistence target Optimize synchronization persistence either for wider frequency lock range or for higher 

synchronization stability

Measurement results

Pre-demodulation (vector) 

trace results

Refer to 89601B/BN-AYA Technical Overview (5990-6387EN)

Demod trace results Refer to 89601B/BN-AYA Technical Overview (5990-6387EN)

Demod bits Table containing demodulated bits 

Keep your 89600 VSA software up-to-date

With rapidly evolving standards and contin-

uous advancements in signal analysis, the 

89601BU/BNU software update and sub-

scription service offers you the advantage of 

immediate access to the latest features and 

enhancements available for the 89600 VSA 

software.

http://www.keysight.com/find/89601BU

You can upgrade!

All 89600 VSA Software 

options can be added after 

your initial purchase and are 

license-key enabled. For more 

information please refer to

UP

GRADE

www.keysight.com/find/89600vsa_upgrades

http://www.keysight.com/find/89601BU
http://www.keysight.com/find/89600vsa_upgrades


myKeysight

www.keysight.com/find/mykeysight

A personalized view into the information most relevant to you.

www.lxistandard.org

LAN eXtensions for Instruments puts the power of Ethernet and the Web 

inside your test systems. Keysight is a founding member of the  

LXI consortium.

Three-Year Warranty

www.keysight.com/find/ThreeYearWarranty

Keysight’s commitment to superior product quality and lower total cost 

of ownership. The only test and measurement company with three-year 

warranty standard on all instruments, worldwide.

Keysight Assurance Plans

www.keysight.com/find/AssurancePlans

Up to five years of protection and no budgetary surprises to ensure  

your instruments are operating to specification so you can rely on  

accurate measurements.

www.keysight.com/go/quality

Keysight Technologies, Inc.

DEKRA Certified ISO 9001:2008  

Quality Management System

Keysight Channel Partners

www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight’s measurement expertise and product 

breadth, combined with channel partner convenience.

www.keysight.com/find/89600vsa

For more information on Keysight 

Technologies’ products, applications or 

services, please contact your local Keysight 

office. The complete list is available at:

www.keysight.com/find/contactus

Americas 

Canada (877) 894 4414
Brazil 55 11 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444

Asia Paciic
Australia 1 800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1 800 112 929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1 800 888 848
Singapore 1 800 375 8100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100

Europe & Middle East

Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1 800 832700
Israel 1 809 343051
Italy 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353

Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)

United Kingdom 0800 0260637

For other unlisted countries:

www.keysight.com/find/contactus

(BP-09-04-14)
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