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Keysight 33500b Manual

Mastering the Keysight 33500B Manual: Your
Comprehensive Guide to Waveform Generation

For engineers, technicians, and electronics enthusiasts, the Keysight 33500B series
of  waveform  generators  represents  a  powerful  tool  for  signal  generation  and
testing. Whether you are working in a research laboratory, a production floor, or an
educational  setting,  understanding  how  to  operate  this  instrument  efficiently  is
crucial. The Keysight 33500B manual is more than just a booklet of instructions;
it  is  the  definitive  resource  for  unlocking  the  full  potential  of  your  waveform
generator. This article provides a thorough exploration of the manual, helping you
navigate its contents, understand key features, and apply best practices for signal
generation, troubleshooting, and programming.



An Overview of the Keysight 33500B Series

The Keysight 33500B series includes models such as the 33521B and 33522B,
which  are  trueform waveform generators  known  for  their  low  distortion,  high
fidelity,  and  versatile  modulation  capabilities.  These  instruments  are  widely  used
for generating sine, square, ramp, pulse, and arbitrary waveforms. The Keysight
33500B manual serves as the central reference for all operational aspects, from
basic setup to advanced remote programming via SCPI commands.

Understanding the manual is essential for maximizing the instrument's capabilities.
It covers hardware setup, front panel operation, remote interface configuration, and
performance  specifications.  By  investing  time  in  reading  the  manual,  users  can
avoid common pitfalls, ensure accurate signal generation, and extend the lifespan
of their equipment.
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Structure of the Keysight 33500B Manual

The manual is organized into logical sections, each focusing on a different aspect of
the instrument. A typical Keysight 33500B manual includes the following major
parts:

Getting Started: Initial setup, power requirements, and safety information.
Front and Rear Panel Reference: Detailed descriptions of controls,
connectors, and indicators.
Basic Operation: Step-by-step instructions for generating standard
waveforms.
Advanced Functions: Modulation, sweep, burst, and arbitrary waveform
editing.
Remote Programming: SCPI command reference and communication
setup.
Specifications: Detailed performance parameters and environmental limits.
Maintenance and Troubleshooting: Cleaning, calibration, and common
error resolution.



Appendices: Connector pinouts, error messages, and warranty information.

Each section is designed to be self-contained, allowing users to jump directly to the
information they need. The manual is available in PDF format from the Keysight
website, making it easily searchable for specific topics.

Getting Started with Your Waveform Generator

The first  few chapters of  the Keysight 33500B manual  are dedicated to getting
the instrument up and running. This includes unpacking, checking for damage, and
connecting power. The manual emphasizes safety precautions, such as using the
correct power cord and avoiding exposure to hazardous voltages at the output
terminals.

One of the first tasks covered is the initial power-on sequence. The manual explains
how to set the date, time, and language preferences. It  also describes how to
update  firmware,  which  can  add  new  features  or  fix  known  issues.  For  users
connecting the generator to a network, the manual provides detailed instructions
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for configuring LAN, USB, and GPIB interfaces.

Understanding Front Panel Controls

The  front  panel  of  the  33500B series  is  intuitive,  but  the  manual  provides  a
comprehensive reference for every button, knob, and connector. This includes the
waveform  selection  keys,  modulation  controls,  and  the  numeric  keypad.  The
manual explains the function of each softkey and how to navigate the menu system
efficiently.

For example, the manual describes how to use the Waveform key to select from
built-in waveforms and how to adjust parameters such as frequency, amplitude,
offset,  and phase.  It  also  covers  the  use of  the  Modulation  key  for  applying AM,
FM, PM, FSK, and PWM modulation.

Generating Standard Waveforms

A core section of the Keysight 33500B manual is dedicated to basic waveform
generation. This is where users learn how to output sine waves, square waves,



ramp waves, and pulses with precise parameters. The manual provides step-by-
step instructions for each waveform type, including tips for achieving low distortion
and high accuracy.

For sine waves, the manual explains how to set frequency from 1 µHz to 30 MHz
(depending on the model) and amplitude up to 10 Vpp into 50 ohms. For square
waves, it covers variable duty cycle and rise time control. The ramp waveform
section includes linear and logarithmic sweeps, while the pulse waveform section
addresses pulse width, period, and edge time adjustments.

Using Arbitrary Waveforms

The 33500B series supports arbitrary waveform generation, which is a powerful
feature for creating custom signals. The manual explains how to use the built-in
waveform editor to create and edit  arbitrary waveforms. It  also covers how to
import waveform data from external sources via USB or remote interface.

The manual provides guidance on memory limitations and waveform length, which
is up to 512 kpts per channel. It also explains how to use the Arb key to load and
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output custom waveforms. For advanced users, the manual includes instructions for
creating complex multi-tone signals and using the waveform sequencing feature.

Advanced Modulation and Sweep Functions

One  of  the  most  valuable  sections  of  the  Keysight  33500B manual  is  the
coverage of modulation and sweep capabilities. These features allow the generator
to  produce  dynamic  signals  for  testing  filters,  amplifiers,  and  communication
systems.

Modulation Types

The manual describes five modulation types in detail:

AM (Amplitude Modulation): Modulating the carrier amplitude with an
internal or external source. The manual explains how to set modulation
depth, frequency, and source.
FM (Frequency Modulation): Varying the carrier frequency according to
the modulating signal. The manual covers deviation settings and modulation



frequency limits.
PM (Phase Modulation): Shifting the phase of the carrier signal. The
manual explains how to set phase deviation and modulation source.
FSK (Frequency Shift Keying): Switching between two frequencies based
on a digital modulating signal. The manual covers hop frequency, rate, and
trigger options.
PWM (Pulse Width Modulation): Varying the pulse width of a square wave
or pulse waveform. The manual explains how to set pulse width deviation and
modulation source.

Sweep and Burst Modes

The manual also covers sweep and burst modes, which are essential for testing
frequency response and transient behavior. For sweep, the manual explains how to
set start and stop frequencies, sweep time, and sweep type (linear or logarithmic).
Burst  mode  allows  the  generator  to  output  a  specified  number  of  cycles,  with
trigger  options  for  gated  or  triggered  bursts.
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Remote Programming and Automation

For users who need to integrate the waveform generator into an automated test
system, the Keysight 33500B manual provides a comprehensive reference for
remote programming.  This section covers communication interfaces (USB, LAN,
GPIB) and the SCPI (Standard Commands for Programmable Instruments) command
set.

The manual includes a complete command reference, organized by function. Each
command is described with its syntax, parameters, and return values. For example,
the command to set frequency is SOURce:FREQuency {frequency}. The manual
also  provides  programming  examples  in  popular  languages  such  as  Python,
MATLAB, and VBA.

Setting Up Communication

Before programming remotely, users must establish communication between the
generator and a computer. The manual explains how to configure IP addresses for



LAN  connections,  install  USB  drivers,  and  set  GPIB  addresses.  It  also  covers
troubleshooting common communication issues, such as incorrect cable types or
driver conflicts.

For  users  who  prefer  a  graphical  interface,  the  manual  describes  the  use  of
Keysight's  BenchVue software,  which allows for  easy control  and data  logging
without writing code.

Understanding Specifications and Performance

A critical part of the Keysight 33500B manual is the specifications section. This is
where  users  find  detailed  performance  parameters,  including  frequency  accuracy,
amplitude  flatness,  harmonic  distortion,  phase  noise,  and  jitter.  Understanding
these specifications is essential for determining whether the instrument meets the
requirements of a particular test application.

The  manual  provides  specifications  for  all  models  in  the  series,  often  listed  in
tabular format for easy reference. For example, the frequency accuracy is typically
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±2 ppm over 1 year, which is sufficient for most precision applications. The manual
also explains how environmental factors, such as temperature and humidity, can
affect performance and how to interpret measurement uncertainty.

Maintenance and Troubleshooting

Like any precision instrument, the Keysight 33500B requires regular maintenance
to  ensure  accurate  operation.  The  manual  provides  guidelines  for  cleaning,
calibration, and storage. It also includes a comprehensive troubleshooting section
that addresses common issues such as:

No output signal
Incorrect frequency or amplitude
Modulation not working
Remote communication failures
Error messages and their meanings

For each issue, the manual suggests possible causes and step-by-step solutions. For
example,  if  there  is  no  output,  the  manual  recommends  checking  the  output



connector, verifying that the channel is enabled, and ensuring that the output load
is properly matched.

Calibration and Self-Test

The  manual  describes  how  to  perform  a  self-test  which  checks  the  internal
hardware  for  faults.  It  also  covers  calibration  procedures,  though  Keysight
recommends that  calibration be performed by an authorized service center  to
maintain  traceability  to  national  standards.  The  manual  provides  calibration
intervals and acceptable tolerance ranges.

Where to Find the Keysight 33500B Manual

The  official  Keysight  33500B  manual  is  available  for  free  download  from  the
Keysight website. Users can search for their specific model number (e.g., 33521B or
33522B)  and  find  the  user  manual,  service  guide,  and  programming  guide.  The
manual is typically provided in PDF format and can be viewed on any computer or
mobile device.
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For  users  who  prefer  a  printed  copy,  the  manual  is  often  included  with  the
instrument at the time of purchase. However, downloading the latest version from
the Keysight website is recommended, as it may contain updates and corrections
that are not in the printed version.

Tips for Using the Digital Manual

When  using  the  PDF  version  of  the  manual,  take  advantage  of  the  search
functionality  to  find  specific  keywords.  The  manual  includes  a  detailed  table  of
contents and an index,  making it  easy to navigate.  Bookmark frequently used
pages for quick reference.

Additionally, the manual is designed to be printed if needed, but it is optimized for
on-screen viewing with hyperlinks and bookmarks. For users who work in a lab
environment, having the digital manual open on


