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The Waveform Generation 
Tool (WGT) provides a simpli-
fied interface for baseband
modulation of Agilent’s wide-
bandwidth signal simulation
solutions, with up to 1 GHz 
RF bandwidth for signals in
applications such as radar, EW,
satellite, and general-purpose
RF and microwave. Even the
most complex signals are defined
and implemented easily through
the software interface. Signal
types including AM, FM, PM,
multi-tone, pulse, chirps, and
custom user-defined I/Q wave-
forms can be defined through
basic parameter entry or from
files created in MATLAB® or
other engineering environments.

For each selection in the main
menu, a subsequent screen
appears, enabling the user to
enter the parameters required
to define the waveform and
invoke the built-in calibration
routines. A display on each 
sub-panel shows the ideal 
frequency domain waveform
calculated from entered 
parameters. A simulation 
mode is provided to enable
development and operation
without connection to the
instrument hardware. A 
mathematical visual repre-
sentation of the signal is 
displayed on the graph.

Agilent
N7509A Waveform Generation Toolbox

Product Overview

Agilent Technologies

Figure 1.  Process for creating signals
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Compatible hardware
The WGT is optimized for 
wide bandwidth microwave
applications. The software 
runs on a PC and controls the
E8267D PSG vector signal 
generator, in coordination 
with the dual-channel N6030A
arbitrary waveform generator
(AWG). With this combination,
the WGT can define and 
download signals up to 1 GHz
bandwidth from 3.2 to 44 GHz
or 160 MHz bandwidth below
3.2 GHz. A complete system 
can be configured including 
the WGT, the PSG, the AWG
and optionally other hardware
including spectrum analyzers
and oscilloscopes for measure-
ment and analysis. For more
information, see the N7502A
signal simulation system 
product overview. 
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Figure 2.  Linear chirp with 1 GHz bandwidth signal created by the Waveform Generation Toolbox  

Figure 3.  Barker-coded radar signal generated with the Waveform Generation Toolbox  
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Sequencing multiple signals
The WGT enables sequencing 
of multiple signal segments.
Segments can be any waveform
type, and can be repeated or
looped a specified number of
times before shifting to the
next segment.  

Corrections
In an ideal world, the RF signals
at the signal generator’s output
would have exactly the same
amplitude flatness, phase, and
group delay as the waveforms
that are mathematically 
defined. However, distortion
will inevitably occur as the 
signal travels through the 
various analog circuits on the
way to the output of the signal
source. While this distortion 
is somewhat manageable in
narrowband systems with 
modulation bandwidths in 
the tens of megahertz, it 
dramatically increases in 
severity as the bandwidth
increases. In some radar and
ultra-wideband (UWB) systems
that have RF bandwidths of
500 MHz or more, the distortions
are major impediments to 
accurate component, subsystem,
and system evaluation.

The N7509A WGT offers 
corrections for two sources of
distortion in wideband signals.
The Calibrate button in the
parameter entry forms performs
a DC calibration of the I/Q
modulator in an E8267D PSG.
This minimizes the LO feed-
through of the E8267D on the
generated signal. This button
may be pressed at any time
without adversely affecting the
generated signal to minimize
this unwanted distortion 
product.

The WGT also manages the 
corrections for the baseband
signal generated by the N6030A
AWG. The roll-off characteristic
of the sample-and-hold of the
digital-to-analog converter
(DAC) and the response of 
its reconstruction filters are
automatically corrected using
a digital filter with a predeter-
mined set of coefficients. This
filter is applied using digital
signal processing (DSP) tech-
niques to any waveform during
the generation process. To
select the application of this
filter, access the Settings 
menu and select Enable ARB
Corrections. Neither of these
corrections requires additional
measuring equipment.
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Figure 4.  Generate scenario mode
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Sources of impairment that 
are not corrected include LO
quadrature skew and gain
imbalance between the I and 
Q signal paths due to differing
electrical lengths and voltages.
These phenomena generate
image responses in the upcon-
verted signal. Additional 
measuring equipment is required
to correct for these impairments.
For complete correction and
improved accuracy, including
I/Q imbalance, use Signal
Studio software and a PSA
microwave spectrum analyzer.
Signal Studio applications
include multi-tone, pulse 
building, fading, and 
waveform streaming.

System Requirements
This application must be
installed on a PC running 
the Microsoft Windows® XP
Professional operating system,
or Microsoft Windows 2000
with the .NET Framework
installed. The application
requires that the MATLAB 
run-time libraries be installed
(included). There should be 
at least 240 MB of disk space
available to accommodate 
both the application and the
MATLAB run-time libraries.

This application is capable 
of generating large waveforms.
For this reason it is recom-
mended that the host computer
have a 2.4 GHz (or higher)
Pentium 4 processor, and 
at least 512 MB of RAM. 

Software Downloads
The N7509A WGT can be 
downloaded from the Agilent
web at www.agilent.com/find/
signalsimulation. Without a
license, the software can be run
in simulation mode, including
visual representation of the
waveforms. Upon purchase of 
a license, the full functionality
is available, including access 
to binary files and automatic
waveform downloading.

System State Files
At any time, the system state
can be saved to and restored
from “system state” files. The
system state is a snapshot of
the values of all the variables
in the application. These vari-
ables include the waveform
generator parameters and
application settings. 

Waveform Types and Parameters
The Waveform Type selector
allows the user to select from
the following list of waveform
generators, custom download
and the RF source controller:

• AM generator
• FM generator
• PM generator
• Multi-tone generator
• Pulse generator
• Chirp generator
• Custom download
• RF source control

Warranty information
Agilent provides a 1-year
return-to-Agilent warranty 
on custom systems. Warranty
extensions and custom repair
strategies are available to meet
your specific requirements.

System Specifications
Your system specifications 
will be dependent on system
configuration, including the
building blocks you chose and
your specific requirements.
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Agilent Technologies’ Test and Measurement
Support, Services, and Assistance
Agilent Technologies aims to maximize the value
you receive, while minimizing your risk and prob-
lems. We strive to ensure that you get the test
and measurement capabilities you paid for and
obtain the support you need. Our extensive sup-
port resources and services can help you choose
the right Agilent products for your applications
and apply them successfully. Every instrument
and system we sell has a global warranty.
Support is available for at least five years beyond
the production life of the product. Two concepts
underlie Agilent’s overall support policy: “Our
Promise” and “Your Advantage.”

Our Promise
Our Promise means your Agilent test and mea-
surement equipment will meet its advertised
performance and functionality. When you are
choosing new equipment, we will help you with
product information, including realistic perfor-
mance specifications and practical recommenda-
tions from experienced test engineers. When you
receive your new Agilent equipment, we can help
verify that it works properly and help with initial
product operation.

Your Advantage
Your Advantage means that Agilent offers 
a wide range of additional expert test and 
measurement services, which you can purchase
according to your unique technical and business
needs. Solve problems efficiently and gain a 
competitive edge by contracting with us for
calibration, extra-cost upgrades, out-of-warranty
repairs, and onsite education and training, as well
as design, system integration, project management,
and other professional engineering services.
Experienced Agilent engineers and technicians
worldwide can help you maximize your productivity,
optimize the return on investment of your Agilent
instruments and systems, and obtain dependable
measurement accuracy for the life of those products.  

www.agilent.com/find/emailupdates
Get the latest information on the products and
applications you select.

For more assistance with your test and measure-
ment needs or to find your local Agilent office 

go to: www.agilent.com/find/assist

For more information on Agilent
Technologies’ products, applications or
services, please contact your local Agilent
office. The complete list is available at:

www.agilent.com/find/contactus

Phone or Fax

United States:
(tel) 800 829 4444
(fax) 800 829 4433

Canada:
(tel) 877 894 4414
(fax) 905 282 6495

China:
(tel) 800 810 0189
(fax) 800 820 2816

Europe:
(tel) 31 20 547 2111

Japan:
(tel) (81) 426 56 7832
(fax) (81) 426 56 7840

Korea:
(tel) (080) 769 0800
(fax) (080)769 0900

Latin America:
(tel) (305) 269 7500

Taiwan:
(tel) 0800 047 866 
(fax) 0800 286 331

Other Asia Pacific Countries:
(tel) (65) 6375 8100 
(fax) (65) 6755 0042
Email: tm_ap@agilent.com

Product specifications and descriptions 
in this document subject to change 
without notice.

Windows® is a U.S. registered trademark 
of Microsoft Corporation.

MATLAB® is a U.S. registered trademark 
of The Math Works, Inc.

© Agilent Technologies, Inc. 2005
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Agilent Technologies

Ordering information
Contact your Agilent 
representative.

Web Resources
For additional product 
information, visit:
www.agilent.com/find/
signalsimulation
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• Infiniium Oscilloscopes 
and 89601A Vector Signal 
Analysis Software
Data sheet
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


