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Agilent 33210A at a Glance

The Agilent Technologies 33210A is a 10 MHz synthesized function
generator with built-in arbitrary waveform and pulse capabilities.

Its combination of bench-top and system features makes this function
generator a versatile solution for your testing requirements now and in
the future.

Convenient bench-top features

Up to 10 standard waveforms

Built-in 14-bit 50 MSa/s waveform capability

Precise pulse waveform capabilities with adjustable edge time
LCD display provides numeric and graphical views
Easy-to-use knob and numeric keypad

Instrument state storage with user-defined names

Portable, ruggedized case with non-skid feet

Flexible system features

Four optional downloadable 8K-point arbitrary waveform memories
(Option 002)

GPIB (IEEE-488), USB, and LAN remote interfaces are standard
LXI Class C Compliant

SCPI (Standard Commands for Programmable Instruments) compatibility

Note: Unless otherwise indicated, this manual applies to all Serial Numbers.




The Front Panel at a Glance

Output OFF
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Period

1 Graph Mode/Local Key 9 Manual Trigger Key (used for
2 On/Off Switch Sweep and Burst only)

3 Modulation/Sweep/Burst Keys 10 Output Enable/Disable Key
4 State Storage Menu Key 11 Knob

5 Utility Menu Key 12 Cursor Keys

6 Help Menu Key 13 Sync Connector

7 Menu Operation Softkeys 14 Output Connector

8 Waveform Selection Keys

Note: To get context-sensitive help on any front-panel key or menu softkey,
press and hold down that key.




The Front-Panel Display at a Glance

Menu Mode
Mode Trigger Output
Information Information Units Status

Numeric y Pisplay
Readout con
Gated Infinite P
Softkey Labels
Graph Mode
To enter or exit the Graph Mode, press the [Graph key.
Parameter Parameter
Name Value
Freguenc W00, Q00,0 kH =g
100, OmY Signal
» Ground

In Graph Mode, only one parameter label
is displayed for each key at one time.




Front-Panel Number Entry

You can enter numbers from the front-panel using one of two methods.

Use the knob and cursor keys to modify the displayed number.

1. Use the keys below the knob to move the cursor left or right.

2. Rotate the knob to change a digit (clockwise to increase).

Q@

Use the keypad to enter numbers and the softkeys to select units.

1. Key in a value as you would on a typical calculator.
2. Select a unit to enter the value.

§E@@
FE@@
FEE@
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The Rear Panel at a Glance

1 External 10 MHz Reference Input Terminal 5 USB Interface Connector

(Option 001 only). 6 LAN Interface Connector
2 Internal 10 MHz Reference Output Terminal 7 GPIB Interface Connector
(Option 001 only). 8 Chassis Ground

3 External Modulation Input Terminal
4 Input: External Trigger/Burst Gate
Output: Trigger Output

Use the @ menu to:
» Select the GPIB address (see chapter 2).
« Set the network parameters for the LAN interface (see chapter 2).
« Display the current network parameters (see chapter 2).

Note: The External and Internal 10 MHz Reference Terminals (1 and 2,
above) are present only if Option 001, External Timebase Reference, is
installed. Otherwise, the holes for these connectors are plugged.

WARNING For protection from electrical shock, the power cord ground must not be
defeated. If only a two-contact electrical outlet is available, connect the
instrument’s chassis ground screw (see above) to a good earth ground.




In This Book

Quick Start Chapter 1 prepares the function generator for use and
helps you get familiar with a few of its front-panel features.

Front-Panel Menu Operation Chapter 2 introduces you to the front-
panel menu and describes some of the function generator’s menu features.

Features and Functions Chapter 3 gives a detailed description of the
function generator’s capabilities and operation. You will find this chapter
useful whether you are operating the function generator from the front
panel or over the remote interface.

Remote Interface Reference Chapter 4 contains reference information
to help you program the function generator over the remote interface.

Error Messages Chapter 5 lists the error messages that may appear
as you are working with the function generator. Each listing contains
information to help you diagnose and solve the problem.

Application Programs Chapter 6 contains several remote interface
application programs to help you develop programs for your application.

Tutorial Chapter 7 discusses the fundamentals of signal generation
and modulation techniques.

Specifications Chapter 8 lists the function generator’s specifications.




You can contact Agilent Technologies at one of the following telephone
numbers for warranty, service, or technical support information.

In the United States: (800) 829-4444
In Europe: 31205472111
In Japan: 0120-421-345
Or use our Web link for information on contacting Agilent worldwide.
www.agilent.com/find/assist

Or contact your Agilent Technologies Representative.
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Quick Start



Quick Start

One of the first things to do with your function generator is to become
acquainted with the front panel. We have written the exercises in this
chapter to prepare the instrument for use and help you get familiar with
some of its front-panel operations. This chapter is divided into the
following sections:

= To Prepare the Function Generator for Use on page 15
« To Adjust the Carrying Handle on page 16

= To Set the Output Frequency on page 17

e To Set the Output Amplitude on page 18

= To Set a DC Offset Voltage on page 20

= To Set the High-Level and Low-Level Values on page 21
« To Select “DC Volts” on page 22

« To Set the Duty Cycle of a Square Wave on page 23

< To Configure a Pulse Waveform on page 24

= To View a Waveform Graph on page 25

« To Output a Stored Arbitrary Waveform on page 26

= To Use the Built-In Help System on page 27

= To Rack Mount the Function Generator on page 29
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Chapter 1 Quick Start
To Prepare the Function Generator for Use

To Prepare the Function Generator for Use

1 Check the list of supplied items.

2

Verify that you have received the following items with your instrument.
If anything is missing, please contact your nearest Agilent Sales Office.

Power cord (for country of destination).
Certificate of Calibration.

Agilent 33210A Product Reference CD (product software,
programming examples, and manuals).

Agilent Automation-Ready CD (Agilent 10 Libraries Suite).
USB 2.0 cable.

Note: All of the 33210A product documentation is provided on the Agilent
33210A Product Reference CD that comes with the product, and is also
available on the Web at www.agilent.com/find/33210A. Printed
(hardcopy) manuals are available as an extra cost option.

Connect the power cord and turn on the function generator.

The instrument runs a short power-on self test, which takes a few
seconds. When the instrument is ready for use it displays a message
about how to obtain help, along with the current GPIB address and
USB identification string. The function generator powers up in the sine
wave function at 1 kHz with an amplitude of 100 mV peak-to-peak (into
a 50Q termination). At power-on, the Output connector is disabled. To
enable the Output connector, press the @ key.

If the function generator does not turn on, verify that the power cord is
firmly connected to the power receptacle on the rear panel (the power-line
voltage is automatically sensed at power-on). You should also make sure
that the function generator is connected to a power source that is energized.
Then, verify that the function generator is turned on.

If the power-on self test fails, “Self-Test Failed” is displayed along with an
error code. See the Agilent 33210A Service Guide for information on
error codes, and for instructions on returning the function generator to
Agilent for service.

15




Chapter 1 Quick Start
To Adjust the Carrying Handle

To Adjust the Carrying Handle

To adjust the position, grasp the handle by the sides and pull outward.
Then, rotate the handle to the desired position.

A

Retracted

Carrying
Position

Extended
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Chapter 1 Quick Start
To Set the Output Frequency

To Set the Output Frequency

At power-on, the function generator outputs a sine wave at 1 kHz with
an amplitude of 100 mV peak-to-peak (into a 50Q termination).
The following steps show you how to change the frequency to 1.2 MHz.

Press the “Freq” softkey.

The displayed frequency is either the power-on value or the frequency
previously selected. When you change functions, the same frequency is
used if the present value is valid for the new function. To set the
waveform period instead, press the Freq softkey again to toggle to the
Period softkey (the current selection is highlighted).

~ 1.§00,000,00 kHz O\

Period [HiLewel LolLewvel

Enter the magnitude of the desired frequency.

Using the numeric keypad, enter the value “1.2".

MHz  CANCEL

Select the desired units.

Press the softkey that corresponds to the desired units. When you select
the units, the function generator outputs a waveform with the displayed
frequency (if the output is enabled). For this example, press MHz.

[ 1.J800,000,00MHz  [\4

Period [HiLevel Lolewvel

Note: You can also enter the desired value using the knob and cursor
keys.
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Chapter 1 Quick Start
To Set the Output Amplitude

To Set the Output Amplitude

At power-on, the function generator outputs a sine wave with an
amplitude of 100 mV peak-to-peak (into a 50Q termination).
The following steps show you how to change the amplitude to 50 mVrms.

Press the “Ampl” softkey.

The displayed amplitude is either the power-on value or the amplitude
previously selected. When you change functions, the same amplitude is
used if the present value is valid for the new function. To set the amplitude
using a high level and low level, press the Ampl softkey again to toggle to
the HiLevel and LoLevel softkeys (the current selection is highlighted).

T80.0mV,y T

= | IEE
Period [HiLevel |LolLevel

Enter the magnitude of the desired amplitude.

Using the numeric keypad, enter the value “50”.

Select the desired units.

Press the softkey that corresponds to the desired units. When you select
the units, the function generator outputs the waveform with the displayed
amplitude (if the output is enabled). For this example, press mVgys.

Period [HiLevel |LolLevel

Note: You can also enter the desired value using the knob and cursor
keys.

18



Chapter 1 Quick Start
To Set the Output Amplitude

You can easily convert the displayed amplitude from one unit to another.
For example, the following steps show you how to convert the amplitude
from Vrms to Vpp.

Enter the numeric entry mode.

Press the | +/-  key to enter the numeric entry mode.

clbm  CANCEL

Select the new units.

Press the softkey that corresponds to the desired units. The displayed
value is converted to the new units. For this example, press the Vpp
softkey to convert 50 mVrms to its equivalent in volts peak-to-peak.

=1 | R |
Period [HiLevel |LolLevel

To change the displayed amplitude by decades, press the right-cursor
key to move the cursor to the units on the right side of the display.
Then, rotate the knob to increase or decrease the displayed amplitude
by decades.

| 14144V D

= | IEE
Period [HiLevel |LolLevel
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Chapter 1 Quick Start
To Set a DC Offset Voltage

To Set a DC Offset Voltage

At power-on, the function generator outputs a sine wave with a dc offset
of 0 volts (into a 50Q termination). The following steps show you how to
change the offset to -1.5 mVvdc.

Press the “Offset” softkey.

The displayed offset voltage is either the power-on value or the offset
previously selected. When you change functions, the same offset is used
if the present value is valid for the new function.

Enter the magnitude of the desired offset.

Using the numeric keypad, enter the value “-1.5".

Select the desired units.

Press the softkey that corresponds to the desired units. When you select
the units, the function generator outputs the waveform with the displayed
offset (if the output is enabled). For this example, press mVpc.

Period  HiLevel |LolLevel

Note: You can also enter the desired value using the knob and cursor
keys.
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Chapter 1 Quick Start
To Set the High-Level and Low-Level Values

To Set the High-Level and Low-Level Values

You can specify a signal by setting its amplitude and dc offset values, as
described previously. Another way to set the limits of a signal is to
specify its high-level (maximum) and low-level (minimum) values. This
is typically convenient for digital applications. In the following example,
let's set the high-level to 1.0 V and the low-level to 0.0 V.

Press the "Ampl" softkey to select "Ampl".

Press the softkey again to toggle to "HiLevel".

Note that both the Ampl and Offset softkeys toggle together, to HiLevel
and LolLevel, respectively.

| +7emy I\

ol [Offset
Tl HiLevel |LoLeve

Set the "HiLevel" value.

Using the numeric keypad or the knob, select a value of "1.0 V". (If you
are using the keypad, you will need to select the unit, "V", to enter the
value.)

Press the "LoLevel" softkey and set the value.

Again, use the numeric keypad or the knob to enter a value of "0.0 V",

O AAY

Al
Period m l:uLeve

Note that these settings (high-level = "1.0 V" and low-level ="0.0 V") are
equivalent to setting an amplitude of "1.0 Vpp" and an offset of "500
mVdc".
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Chapter 1 Quick Start
To Select “DC Volts”

To Select “DC Volts”

You can select the "DC Volts" feature from the “Utility” menu, and then
set a constant dc voltage as an "Offset" value. Let's set "DC Volts" =1.0
Vdc.

Press [uiityland then select the DC On softkey.

The Offset value becomes selected.

Offset

Enter the desired voltage level as an "Offset".

Enter 1.0 Vdc with the numeric keypad or knob.

+. 000 Vi 0 Voo L.

Lo

off | Offset

You can enter any dc voltage from -5 Vdc to +5 Vdc.
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Chapter 1 Quick Start
To Set the Duty Cycle of a Square Wave

To Set the Duty Cycle of a Square Wave

At power-on, the duty cycle for square waves is 50%. You can adjust the
duty cycle from 20% to 80% for output frequencies up to 5 MHz. The
following steps show you how to change the duty cycle to 30%.

Select the square wave function.

Press the [sxae key and then set the desired output frequency to any
value up to 5 MHz.

Press the “Duty Cycle” softkey.

The displayed duty cycle is either the power-on value or the percentage
previously selected. The duty cycle represents the amount of time per
cycle that the square wave is at a high level (note the icon on the right
side of the display).

00 % D

Period HiLevwel LolLewvel

Enter the desired duty cycle.

Using the numeric keypad or the knob, select a duty cycle value of “30".
The function generator adjusts the duty cycle immediately and outputs a
square wave with the specified value (if the output is enabled).

0 % D

Period HiLewel LolLewvel
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Chapter 1 Quick Start
To Configure a Pulse Waveform

To Configure a Pulse Waveform

You can configure the function generator to output a pulse waveform
with variable pulse width and edge time. The following steps show you
how to configure a 500 ms pulse waveform with a pulse width of 10 ms
and edge times of 50 ns.

Select the pulse function.

Press the |Puse, key to select the pulse function and output a pulse
waveform with the default parameters.

Set the pulse period.

Press the Period softkey and then set the pulse period to 500 ms.

500.000,00ms

ey (T Evlge "
BERGEEN (HiLewel Lolevel Dty Cvc Time

Set the pulse width.

Press the Width softkey and then set the pulse width to 10 ms. The pulse
width represents the time from the 50% threshold of the rising edge to
the 50% threshold of the next falling edge (note the display icon).

18.000,00ms 4o

el LalevelDty Cywel Time

Set the edge time for both edges.

Press the Edge Time softkey and then set the edge time for both the
rising and falling edges to 50 ns. The edge time represents the time from
the 10% threshold to the 90% threshold of each edge (note the display icon).

5.0 ns AN

g | Edge

EEEY Hileval Lolevel Dty Cve| Time

H
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Chapter 1 Quick Start
To View a Waveform Graph

To View a Waveform Graph

In the Graph Mode, you can view a graphical representation of the
current waveform parameters. The softkeys are listed in the same order
as in the normal display mode, and they perform the same functions.
However, only one label (for example, Freq or Period) is displayed for
each softkey at one time.

Enable the Graph Mode.

Press the |éraeh key to enable the Graph Mode. The name of the currently
selected parameter, shown in the upper-left corner of the display, and the
parameter’s numeric value field are both highlighted.

e e W] - T —

150

Select the desired parameter.

To select a specific parameter, note the softkey labels at the bottom of
the display. For example, to select period, press the Period softkey.

= Asin the normal display mode, you can edit numbers using either the
numeric keypad or the knob and cursor keys.

= Parameters which normally toggle when you press a key a second time
also toggle in the Graph Mode. However, you can see only one label
for each softkey at one time (for example, Freq or Period).

= To exit the Graph Mode, press (2°h again.

The [eraph key also serves as a |Leeal key to restore front-panel control
after remote interface operations.
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Chapter 1 Quick Start
To Output a Stored Arbitrary Waveform

To Output a Stored Arbitrary Waveform

Note: Arbitrary waveforms are optionally available with the 33210A
(Option 002). To upgrade your 33210A to include arbitrary waveform
functionality, go to www.agilent.com/find/33210U.

There are five built-in arbitrary waveforms stored in non-volatile memory.
The following steps show you how to output the built-in “exponential fall”
waveform from the front panel.

For information on creating a custom arbitrary waveform, refer to “To
Create and Store an Arbitrary Waveform” on page 113.

Select the arbitrary waveform function.

When you press the | A | key to select the arbitrary waveform function,
a temporary message is displayed indicating which waveform is currently
selected (the default is “exponential rise”).

Select the active waveform.

Press the Select Wform softkey and then press the Built-In softkey to
select from the five built-in waveforms. Then press the Exp Fall softkey.
The waveform is output using the present settings for frequency,
amplitude, and offset unless you change them.

Neg
Ramg Sine Cardiac CANCEL

The selected waveform is now assigned to the [ a» = key. Whenever you
press this key, the selected arbitrary waveform is output. To quickly
determine which arbitrary waveform is currently selected, press [ At .
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Chapter 1 Quick Start
To Use the Built-In Help System

To Use the Built-In Help System

The built-in help system is designed to provide context-sensitive
assistance on any front-panel key or menu softkey. A list of help topics
is also available to assist you with several front-panel operations.

1 View the help information for a function key.

Press and hold down the|[sine key. If the message contains more
information than will fit on the display, press the | softkey or turn the
knob clockwise to view the remaining information.

DOME

Press DONE to exit Help.

2 View the help information for a menu softkey.

Press and hold down the Freq softkey. If the message contains more
information than will fit on the display, press the | softkey or rotate the
knob clockwise to view the remaining information.

this

DOKE

Press DONE to exit Help.
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Chapter 1 Quick Start
To Use the Built-In Help System

View the list of help topics.

Press the | Help | key to view the list of available help topics. To scroll
through the list, press the T or | softkey or rotate the knob. Select the
third topic “Get HELP on any key” and then press SELECT.

Get HELP on any ke

DOME

Press DONE to exit Help.

View the help information for displayed messages.

Whenever a limit is exceeded or any other invalid configuration is found,
the function generator will display a message. For example, if you enter
a value that exceeds the frequency limit for the selected function,

a message will be displayed. The built-in help system provides additional
information on the most recent message to be displayed.

Press the | Hep | key, select the first topic “View the last message displayed”,
and then press SELECT.

Freguency upper linit = 10,000, J00MHz,)

DOME

Press DONE to exit Help.

Local Language Help: The built-in help system in available in multiple
languages. All messages, context-sensitive help, and help topics appear
in the selected language. The menu softkey labels and status line
messages are not translated.

To select the local language, press the (Uiity] key, press the System
softkey, and then press the Help In softkey. Select the desired language.

28



Chapter 1 Quick Start
To Rack Mount the Function Generator

To Rack Mount the Function Generator

You can mount the Agilent 33210A in a standard 19-inch rack cabinet
using one of two optional Kkits available. Instructions and mounting
hardware are included with each rack-mounting kit. Any Agilent

System Il instrument of the same size can be rack-mounted beside the
Agilent 33210A.

Note: Remove the carrying handle, and the front and rear rubber bumpers,
before rack-mounting the instrument.

To remove the handle, rotate it to vertical and pull the ends outward.

Front Rear (bottom view)

To remove the rubber bumper, stretch a corner and then slide it off.

29



Chapter 1 Quick Start
To Rack Mount the Function Generator

@] [0y e .

To rack mount a single instrument, order adapter kit 5063-9240.

To rack mount two instruments side-by-side, order lock-link kit 5061- 8769
and flange kit 5063-9212. Be sure to use the support rails in the rack cabinet.

In order to prevent overheating, do not block the flow of air into or out of
the instrument. Be sure to allow enough clearance at the rear, sides, and
bottom of the instrument to permit adequate internal air flow.

30
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Front-Panel Menu Operation

This chapter introduces you to the front-panel keys and menu operation.
This chapter does not give a detailed description of every front-panel key
or menu operation. It does, however, give you an overview of the front-
panel menus and many front-panel operations. See chapter 3 “Features
and Functions,” starting on page 51, for a complete discussion of the
function generator’s capabilities and operation.

< Front-Panel Menu Reference, on page 33

« To Select the Output Termination, on page 35
< To Reset the Function Generator, on page 35
e To Output a Modulated Waveform, on page 36
e To Output a PWM Waveform, on page 38

= To Output a Frequency Sweep, on page 40

« To Output a Burst Waveform, on page 42

< To Trigger a Sweep or Burst, on page 44

= To Store the Instrument State, on page 45

= To Configure the Remote Interface, on page 46
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Chapter 2 Front-Panel Menu Operation
Front-Panel Menu Reference

Front-Panel Menu Reference

This section gives an overview of the front-panel menus. The remainder
of this chapter contains examples of using the front-panel menus.

Mod = Configure the modulation parameters for AM, FM, and PWM.

¢ Select the modulation type.

 Select an internal or external modulation source.

« Specify AM modulation depth, modulating frequency, and modulation shape.
« Specify FM frequency deviation, modulating frequency, and modulation shape.
« Specify PWM deviation, modulating frequency, and modulation shape.

Sweep Configure the parameters for frequency sweep.

« Select linear or logarithmic sweeping.

« Select the start/stop frequencies or center/span frequencies.

« Select the time in seconds required to complete a sweep.

« Specify a marker frequency.

« Specify an internal or external trigger source for the sweep.

« Specify the slope (rising or falling edge) for an external trigger source.
« Specify the slope (rising or falling edge) of the “Trig Out” signal.

Burst Configure the parameters for burst.

« Select the triggered (N Cycle) or externally-gated burst mode.

« Select the number of cycles per burst (1 to 50,000, or Infinite).

¢ Select the starting phase angle of the burst (-360° to +360°).

« Specify the time from the start of one burst to the start of the next burst.
« Specify an internal or external trigger source for the burst.

« Specify the slope (rising or falling edge) for an external trigger source.
« Specify the slope (rising or falling edge) of the “Trig Out” signal.
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Chapter 2 Front-Panel Menu Operation
Front-Panel Menu Reference

Blorel ' Store and recall instrument states.

« Store up to four instrument states in non-volatile memory.

« Assign a custom name to each storage location.

» Recall stored instrument states.

« Restore all instrument settings to their factory default values.

« Select the instrument’s power-on configuration (last or factory default).

Utiity Configure system-related parameters.

« Generate a dc-only voltage level.

« Enable/disable the Sync signal which is output from the “Sync” connector.

« Select the output termination (1Q to 10 kQ, or Infinite).

« Enable/disable amplitude autoranging.

« Select the waveform polarity (normal or inverted).

Select the GPIB address.

Specify the LAN configuration (IP address and network configuration).

Select how periods and commas are used in numbers displayed on the front panel.
Select the local language for front-panel messages and help text.

« Enable/disable the tone heard when an error is generated.

< Enable/disable the display bulb-saver mode.

« Adjust the contrast setting of the front-panel display.

« Perform an instrument self-test.

¢ Secure/unsecure the instrument for calibration and perform manual calibrations.
« Query the instrument’s firmware revision codes.

Help | View the list of Help topics.

« View the last message displayed.

« View the remote command error queue.

¢ Get HELP on any key.

« How to generate a dc-only voltage level.

* How to generate a modulated waveform.

« How to create an arbitrary waveform.

* How to reset the instrument to its default state.
« How to view a waveform in the Graph Mode.

« How to synchronize multiple instruments.

« How to obtain Agilent Technical Support.
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Chapter 2 Front-Panel Menu Operation
To Select the Output Termination

To Select the Output Termination

The Agilent 33210A has a fixed series output impedance of 50 ohms to
the front-panel Output connector. If the actual load impedance is
different than the value specified, the displayed amplitude and offset
levels will be incorrect. The load impedance setting is simply provided
as a convenience to ensure that the displayed voltage matches the
expected load.

Press (utiity,

Navigate the menu to set the output termination.

Press the Output Setup softkey and then select the Load softkey.

5§ O

(Range
] Irevert P DONE

Select the desired output termination.

Use the knob or numeric keypad to select the desired load impedance or
press the Load softkey again to choose “High Z”.

To Reset the Function Generator

To reset the instrument to its factory default state, press Recal, and then
select the Set to Defaults softkey. Press YES to confirm the operation.

For a complete listing of the instrument’s power-on and reset conditions,
see “Agilent 33210A Factory Default Settings” on page 144.

35



Chapter 2 Front-Panel Menu Operation
To Output a Modulated Waveform

To Output a Modulated Waveform

A modulated waveform consists of a carrier and a modulating waveform.
In AM (amplitude modulation), the amplitude of the carrier is varied by
the amplitude of the modulating waveform. For this example, you will
output an AM waveform with 80% modulation depth. The carrier will
be a 5 kHz sine wave and the modulating waveform will be a 200 Hz
sine wave.

1 Select the function, frequency, and amplitude of the carrier.

Press [ Sre and then press the Freq, Ampl, and Offset softkeys to
configure the carrier waveform. For this example, select a 5 kHz sine wave
with an amplitude of 5 Vpp.

2 Select AM.

Press | Mod | and then select “AM” using the Type softkey. Notice that
a status message “AM by Sine” is shown in the upper-left corner of
the display.

3 Set the modulation depth.

Press the AM Depth softkey and then set the value to 80% using the
numeric keypad or the knob and cursor keys.
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4 Set the modulating frequency.

Press the AM Freq softkey and then set the value to 200 Hz using the
numeric keypad or the knob and cursor keys.

5 Select the modulating waveform shape.

Press the Shape softkey to select the shape of the modulating waveform.
For this example, select a sine wave.

At this point, the function generator outputs an AM waveform with the
specified modulation parameters (if the output is enabled).
6 View the waveform.

Press [eraph to view the waveform parameters.

Saurce AM

To turn off the Graph Mode, press (Geh again.
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To Output a PWM Waveform

You can configure the function generator to output a pulse width
modulated (PWM) waveform. The Agilent 33210A provides PWM for
pulse carrier waveforms, and PWM is the only type of modulation
supported for pulse waveforms. In PWM, the pulse width or duty cycle of
the carrier waveform is varied according to the modulating waveform.
You can specify either a pulse width and width deviation, or a pulse duty
cycle and duty cycle deviation, the deviation to be controlled by the
modulating waveform.

For this example, you will specify a pulse width and pulse width
deviation for a 1 kHz pulse waveform with a 100 Hz sine wave
modulating waveform.

1 Select the carrier waveform parameters.

Press@and then press the Freq, Ampl, Offset, Width, and Edge Time
softkeys to configure the carrier waveform. For this example, selecta 1
kHz pulse waveform with an amplitude of 1 Vpp, a zero offset, a pulse
width of 100 us, and an edge time of 50 ns.

2 Select PWM.

Press | Mod  (PWM is the only modulation type for Pulse). Notice that a
status message "PWM by Sine" is shown in the upper-left corner of the
display.

3 Set the width deviation.

Press the Width Dev softkey and set the value to 20 us using the numeric
keypad or the knob and cursor keys.

UM by Sine

| %0.00 us

. . o
Source| Width [ PWM Shape

Iy Ext| Devw Frec it
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4 Set the modulating frequency.

Press the PWM Freq softkey and then set the value to 5 Hz using the
numeric keypad or the knob and cursor keys.

FlM by Sine

5.000 Hz U

Wicth | PWM
Iy Ext  Dew Fred

5 Select the modulating waveform shape.

Press the Shape softkey to select the shape of the modulating waveform.
For this example, select a sine wave.

At this point, the function generator outputs a PWM waveform with the
specified modulation parameters (if the output is enabled).

6 View the waveform.

Press [craph to view the waveform and parameters.

PUM Frec

200 |_||_|_:E:

To turn off the Graph Mode, press [crash again.

Of course, to really view the PWM waveform, you would need to output it
to an oscilloscope. If you do this, you will see how the pulse width varies,
in this case, from 80 to 120 us. At a modulation frequency of 5 Hz, the
deviation is quite visible.
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To Output a Frequency Sweep

In the frequency sweep mode, the function generator “steps” from the
start frequency to the stop frequency at a sweep rate which you specify.
You can sweep up or down in frequency, and with either linear or
logarithmic spacing. For this example, you will output a swept sine wave
from 50 Hz to 5 kHz. You will not change the other parameters from their
default settings: internal sweep trigger, linear spacing, and 1 second
sweep time.

Select the function and amplitude for the sweep.

For sweeps, you can select sine, square, or ramp waveforms (pulse, noise,
dc, and arbitrary waveforms are not allowed). For this example, select a
sine wave with an amplitude of 5 Vpp.

Select the sweep mode.

Press [sweep and then verify that the linear sweep mode is currently
selected. Notice that a status message “Linear Sweep” is shown in the
upper-left corner of the display.

Set the start frequency.

Press the Start softkey and then set the value to 50 Hz using the numeric
keypad or the knob and cursor keys.

Internal Trigoer

5@1 00,000 Hz j

L| [¥] I |-'r|1‘|-r
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4 Set the stop frequency.

Press the Stop softkey and then set the value to 5 kHz using the numeric
keypad or the knob and cursor keys.

L|ru==4 TWeepn Internal Trigoer

5 @00 000, OO kHz W

Fd*_.-

SEIGH I |:| S _:

L| 5] ':EEI'ITEET'

At this point, the function generator outputs a continuous sweep from
50 Hz to 5 kHz (if the output is enabled).

Note: If desired, you can set the frequency boundaries of the sweep using
a center frequency and frequency span. These parameters are similar to
the start frequency and stop frequency and are included to give you added
flexibility. To achieve the same results, set the center frequency to 2.525
kHz and the frequency span to 4.950 kHz.

5 View the waveform.

Press [Graph to view the waveform parameters.

=top Freguenc }1— 1
B, 000, 000, JkHAa

S0.000, 000 H"

To turn off the Graph Mode, press |Graph again.

You can generate a single frequency sweep by pressing the @ key.
For more information, see “To Trigger a Sweep or Burst” on page 44.
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To Output a Burst Waveform

You can configure the function generator to output a waveform with a
specified number of cycles, called a burst. You can output the burst at a
rate determined by the internal rate generator or the signal level on the
rear-panel Trig In connector. For this example, you will output a three-
cycle sine wave with a 20 ms burst period. You will not change the other
parameters from their default settings: internal burst source and 0 degree
starting phase.

1 Select the function and amplitude for the burst.

For burst waveforms, you can select sine, square, or ramp waveforms
(pulse, noise, dc, and arbitrary waveforms are not allowed). For this
example, select a sine wave with an amplitude of 5 Vpp.

2 Select the burst mode.

Press |eust; and then verify that the “N Cycle” (internally-triggered)

mode is currently selected. Notice that a status message “N Cycle Burst”
is shown in the upper-left corner of the display.

3 Set the burst count.

Press the #Cycles softkey and then set the count to “3” using the
numeric keypad or knob.

Int Trigger
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Set the burst period.

Press the Burst Period softkey and then set the period to 20 ms using the
numeric keypad or the knob and cursor keys. The burst period sets the
time from the start of one burst to the start of the next burst (note the
display icon).

: Burst Int Trigger

2@.000m__s

Gated  Infinite

At this point, the function generator outputs a continuous three-cycle burst
(if the output is enabled).

View the waveform.

Press [craph to view the waveform parameters.

b——— {TNNiTE
-+

+0.0 2

To turn off the Graph Mode, press |Graeh again.

You can generate a single burst (with the specified count) by pressing
the @ key. For more information, see “To Trigger a Sweep or Burst”
on page 44.

You can also use an external gate signal to either turn the burst signal
“on” or “off” based on the external signal applied to the rear-panel Trig In
connector. For more information see Burst Mode, page 97.
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To Trigger a Sweep or Burst

You can issue triggers from the front panel for sweeps and bursts using a
manual trigger or an internal trigger.

= Internal or “automatic” triggering is enabled with the default settings
of the function generator. In this mode, the function generator
outputs continuously when the sweep or burst mode is selected.

< Manual triggering initiates one sweep or outputs one burst each time
you press the @ key from the front-panel. Continue pressing this
key to re-trigger the function generator.

= The @ key is disabled when in remote (the remote icon turns on
while in remote) and when a function other than sweep or burst is
currently selected (or when the output is disabled). The @ key
flashes off momentarily when using a manual trigger.
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To Store the Instrument State

You can store the instrument state in one of four non-volatile storage
locations. A fifth storage location automatically holds the power-down
configuration of the instrument. When power is restored, the instrument
can automatically return to its state before power-down.

Select the desired storage location.

Press (k5 and then select the Store State softkey.

Select a custom name for the selected location.

If desired, you can assign a custom name to each of the four locations.

RE
TE CAMCEL

< The name can contain up to 12 characters. The first character must
be a letter but the remaining characters can be letters, numbers, or
the underscore character (“_").

- To add additional characters, press the right-cursor key until the
cursor is to the right of the existing name and then turn the knob.

= To delete all characters to the right of the cursor position, press [ *-_ .

e To use numbers in the name, you can enter them directly from the
numeric keypad. Use the decimal point from the numeric keypad to
add the underscore character (“_") to the name.

Store the instrument state.

Press the STORE STATE softkey. The instrument stores the selected
function, frequency, amplitude, dc offset, duty cycle, symmetry, as well
as any modulation parameters in use. The instrument does not store
volatile waveforms created in the arbitrary waveform function.
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To Configure the Remote Interface

The Agilent 33210A supports remote interface communication using a
choice of three interfaces: GPIB, USB, and LAN (LXI Class C compliant).
All three interfaces are "live" at power up. The following sections tell how
to configure the remote interface from the instrument front panel.

Note: Two CDs, provided with your instrument, contain connectivity
software to enable communications over the remote interfaces. See
“Connectivity Software and Product CDs,” page 128, for further
information on these CDs and the software they contain.

GPIB Configuration

You need only select a GPIB address.
Select the “1/0” menu.

Press (utiity] and then press the I/O softkey.

| ar1B ¥
[sle C DOME

Set the GPIB address.

Use the knob and cursor keys or the numeric keypad to select a GPIB
address in the range 0 through 30 (the factory default is “10”).

The GPIB address is shown on the front-panel display at power-on.

Exit the menu.

Press the DONE softkey.

USB Configuration

The USB interface requires no front panel configuration parameters.
Just connect the Agilent 33210A to your PC with the appropriate USB
cable. The interface will self configure. Press the Show USB Id softkey in
the “1/0 menu” to see the USB interface identification string. Both USB
1.1 and USB 2.0 are supported.
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LAN Configuration

There are several parameters that you may need to set to establish
network communication using the LAN interface. Primarily, you will
need to establish an IP address. You may need to contact your network
administrator for help in establishing communication with the LAN
interface.

Select the “I/O” menu.

Press (Utiity, and then press the I/O softkey.

DOKE

Select the “LAN” menu.
Press the LAN softkey.

. Mauodify  Current
settings  Lontig DONE

You can select Modify Settings to change the LAN settings, or Current
Config to view the current LAN settings (including the MAC address).

Press Modify Settings.

DOME

From this menu, you can select Reset LAN to restart the LAN, IP Setup
to set an IP address and related parameters, DNS Setup to configure
DNS, or Password to set a password for the Web Server Interface.

Note: To set a password use the knob and cursor keys (use @ to delete
all characters to the right of the cursor position). The Web Server
Interface will prompt for the password to protect certain windows. See
"Agilent 33210A Web Interface,” page 136, for further information.
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Establish an “IP Setup.”

To use the Agilent 33210A on the network, you must first establish an IP
setup, including an IP address, and possibly a subnet mask and gateway
address. Press the IP Setup softkey. By default, both DHCP and Auto IP
are set to On.

DHCE AutoIP

DOKE

With DHCP On, an IP address will automatically be set by DHCP
(Dynamic Host Configuration Protocol) when you connect the Agilent
33210A to the network, provided the DHCP server is found and is able to
do so. DHCP also automatically deals with the subnet mask and gateway
address, if required. This is typically the easiest way to establish LAN
communication for your instrument. All you need to do is leave DHCP On.

With Auto IP On, if DHCP fails to assign an IP address, Auto IP will
attempt to do so after a time-out period.

However, if you cannot establish communication by means of DHCP or
Auto IP, you will need to manually set an IP address, and a subnet mask
and gateway address if they are in use. Follow these steps:

a. Set the “IP Address.” Press the softkeys to select DHCP Off and
Auto IP Off. The manual selection softkeys appear and the current IP
address is displayed:

way DONE

Contact your network administrator for the IP address to use. All IP
addresses take the dot-notation form "nnn.nnn.nnn.nnn" where "nnn"
in each case is a byte value in the range 0 through 255. You can enter
a new IP address using the numeric keypad (not the knob). Just type
in the numbers and the period delimiters using the keypad. Use the
left cursor key as a backspace key. Do not enter leading zeros. For
further information, see “More about IP Addresses and Dot Notation”
at the end of this section.
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b. Set the “Subnet Mask.” The subnet mask is required if your
network has been divided into subnets. Ask your network
administrator whether a subnet mask is needed, and for the correct
mask. Press the Subnet Mask softkey and enter the subnet mask in
the IP address format (using the keypad).

255.255.0.0

c. Set the “Default Gateway.” The gateway address is the address of
a gateway, which is a device that connects two networks. Ask your
network administrator whether a gateway is in use and for the
correct address. Press the Default Gateway softkey and enter the
gateway address in the IP address format (using the keypad).

d. Exitthe “IP Setup” menu. Press DONE to return to the "Modify
Settings" menu.
7 Configure the “DNS Setup” (optional).

DNS (Domain Name Service) is an Internet service that translates
domain names into IP addresses. Ask your network administrator
whether DNS is in use, and if it is, for the host name, domain name, and
DNS server address to use.

Start at the “Modify Settings” menu.

DaHE

Mame | Mame  Server DONE

a. Set the “Host Name.” Enter the host name. The host name is the
host portion of the domain name, which is translated into an IP
address. The host name is entered as a string using the knob and
cursor keys to select and change characters. The host name may
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include letters, numbers, and dashes (“-”). You can use the keypad for
the numeric characters only.

Press [ +/-  to delete all characters to the right of the cursor position.

b. Setthe “Domain Name.” Press the Domain Name softkey and enter
the domain name. The domain name is translated into an IP address.
The domain name is entered as a string using the knob and cursor
keys to select and change characters. The domain name may include

letters, numbers, dashes (“-”), and periods (“.“). You can use the
keypad for the numeric characters only.

Press [ +/- | to delete all characters to the right of the cursor position.

c. Set the “DNS Server” address. Press the DNS Server softkey and
enter the address of the DNS server in the IP address format (using
the keypad).

8 Exit the menus.

Press DONE to exit each menu in turn, or press |Utiity, to exit the “Utility”
menu directly.

More about IP Addresses and Dot Notation

Dot-notation addresses ("nnn.nnn.nnn.nnn" where "nnn" is a byte value)
such as IP addresses must be expressed with care. This is because
most web software on the PC will interpret byte values with leading zeros
as octal numbers. Thus, "255.255.020.011" is actually equivalent to the
decimal "255.255.16.9" rather than "255.255.20.11" because ".020" is
interpreted as "16" expressed in octal, and ".011" as "9". To avoid
confusion it is best to use only decimal expressions of byte values

(0 to 255), with no leading zeros.

The Agilent 33210A assumes that all IP addresses and other dot-
notation addresses are expressed as decimal byte values, and strips all
leading zeros from these byte values. Thus, if you try to enter
"255.255.020.011" in the IP address field, it becomes "255.255.20.11"
(a purely decimal expression). You should enter exactly the same
expression, "255.255.20.11" in your PC web software to address the
instrument. Do not use "255.255.020.011"—the PC will interpret that
address differently due to the leading zeros.
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Features and Functions

This chapter makes it easy to look up all the details about a particular
feature of the function generator. It covers both front panel and remote
interface operation. You may want to read chapter 2, “Front-Panel Menu
Operation” first. See chapter 4, “Remote Interface Reference” for a
detailed discussion of the syntax of the SCPI commands to program the
function generator. This chapter is divided into the following sections:

< Output Configuration on page 53

« Pulse Waveforms on page 68

< Amplitude Modulation (AM) on page 72

< Frequency Modulation (FM) on page 77

« Pulse Width Modulation (PWM) on page 93

= Frequency Sweep on page 90

< Burst Mode on page 97

= Triggering on page 106

= Optional Arbitrary Waveforms (Option 002) on page 112
= System-Related Operations on page 119

< Remote Interface Configuration on page 128

= External Timebase Reference (Option 001) on page 137
= Calibration Overview on page 139

= Factory Default Settings on page 143

Throughout this manual “default” states and values are identified. These
are the power-on default states provided you have not enabled the
power-down recall mode (see “Instrument State Storage” on page 119).

Throughout this manual, the following conventions are used for
SCPI command syntax for remote interface programming:

= Square brackets ([ ]) indicate optional keywords or parameters.
< Braces ({}) enclose parameters within a command string.

= Triangle brackets ( < >) enclose parameters for which you must
substitute a value.

= A vertical bar ( | ) separates multiple parameter choices.
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Output Configuration

This section contains information to help you configure the function
generator for outputting waveforms. You may never have to change some
of the parameters discussed here, but they are provided to give you the
flexibility you might need.

Output Function

The function generator can output five standard waveforms (sine,
square, ramp, pulse, and noise), plus dc. You can also select one of five
optional built-in arbitrary waveforms or create your own custom
waveforms. You can internally modulate sine and square waveforms
using AM or FM (but not ramp, pulse, noise, dc, or arbitrary). You can
also modulate pulse using PWM. Linear or logarithmic frequency
sweeping is available for sine, square, and ramp waveforms (but not
pulse, noise, dc, or arbitrary). You can generate a burst waveform using
sine, square, and ramp waveforms (but not pulse, noise, dc, or arbitrary).
The default function is sine wave.

< The table below shows which output functions are allowed with
modulation, sweep, and burst. Each “ e ” indicates a valid
combination. If you change to a function that is not allowed with
modulation, sweep, or burst, then the modulation or mode is turned
off.

Sine | Square | Ramp | Pulse | Noise | DC | Arb/

User?
AM, FM Carrier . .
PWM Carrier o
Sweep Mode . . .
Burst Mode . . .

1 Note: Arbitrary waveforms are also referred to as user-defined
waveforms.
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Function Limitations: If you change to a function whose maximum
frequency is less than that of the current function, the frequency is
adjusted to the maximum value for the new function. For example,

if you are currently outputting a 10 MHz sine wave and then change
to the ramp function, the function generator will automatically adjust
the output frequency to 100 kHz (the upper limit for ramps).

Amplitude Limitations: If you change to a function whose maximum
amplitude is less than that of the current function, the amplitude is
automatically adjusted to the maximum value for the new function.
This may occur when the output units are Vrms or dBm due to the
differences in crest factor for the various output functions.

For example, if you output a 5 Vrms square wave (into 50 ohms) and
then change to the sine wave function, the function generator will
automatically adjust the output amplitude to 3.536 Vrms (the upper
limit for sine in Vrms).

Front-Panel Operation: To select a function, press any key in the top
row of function keys. Press @to output the arbitrary waveform
currently selected. To view the other arbitrary waveform choices,
press the Select Wform softkey.

To select dc volts from the front panel, press [Utlity] and then select the
DC On softkey. Press the Offset softkey to enter the desired offset
voltage level.

Remote Interface Operation:
FUNCt i on {SI Nusoi d| SQUar e|] RAMP| PULSe| NO Se| bC USER}

You can also use the APPLY command to select the function, frequency,
amplitude, and offset with a single command.
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Output Frequency

As shown below, the output frequency range depends on the function
currently selected. The default frequency is 1 kHz for all functions.

Function Minimum Frequency Maximum Frequency
Sine 1 mHz 10 MHz
Square 1 mHz 10 MHz
Ramp 1 mHz 100 kHz
Pulse 1 mHz 5 MHz
Noise, DC Not Applicable Not Applicable
Arbitrary 1 mHz 3 MHz

Function Limitations: If you change to a function whose maximum
frequency is less than that of the current function, the frequency is
adjusted to the maximum value for the new function. For example,

if you are currently outputting a 10 MHz sine wave and then change
to the ramp function, the function generator will automatically adjust
the output frequency to 100 kHz (the upper limit for ramps).

Burst Limitation: For internally-triggered bursts, the minimum
frequency is 2.001 mHz. For sine and square waveforms, frequencies
above 3 MHz are allowed only with an “infinite” burst count.

Cycle Limitations: For square waveforms, the function generator may
not be able to use the full range of duty cycle values at higher
frequencies as shown below.

20% to 80% (to 5 MH2z)
40% to 60% (to 10 MH2z)

If you change to a frequency that cannot produce the current duty cycle,
the duty cycle is automatically adjusted to the maximum value for the
new frequency. For example, if you currently have the duty cycle set
to 70% and then change the frequency to 6 MHz, the function
generator will automatically adjust the duty cycle to 60% (the upper
limit for this frequency).
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Front-Panel Operation: To set the output frequency, press the Freq
softkey for the selected function. Then use the knob or numeric
keypad to enter the desired frequency. To set the waveform period
instead, press the Freq softkey again to toggle to the Period softkey.

Remote Interface Operation:
FREQuency {<frequency>| M Ni mumn MAXi mumn}

You can also use the APPLYy command to select the function, frequency,
amplitude, and offset with a single command.

Output Amplitude

The default amplitude is 100 mVpp (into 50 ohms) for all functions.

Offset Voltage Limitations: The relationship between output
amplitude and offset voltage is shown below. Vmax is the maximum
peak voltage for the selected output termination (5 volts for a 50Q
load or 10 volts for a high-impedance load).

Vpp < 2 X (Vmax — |Voffset])

Limits Due to Output Termination: If you change the output
termination setting, the displayed output amplitude will be adjusted
(and no error will be generated). For example, if you set the amplitude
to 10 Vpp and then change the output termination from 50 ohms to
“high impedance”, the amplitude displayed on the function
generator’s front-panel will double to 20 Vpp. If you change from
“high impedance” to 50 ohms, the displayed amplitude will drop in
half. For more information, see “Output Termination” on page 61.

Limits Due to Units Selection: In some cases, the amplitude limits
are determined by the output units selected. This may occur when the
units are Vrms or dBm due to the differences in crest factor for the
various output functions. For example, if you output a 5 Vrms square
wave (into 50 ohms) and then change to the sine wave function,

the function generator will automatically adjust the output amplitude
to 3.536 Vrms (the upper limit for sine waves in Vrms).
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You can set the output amplitude in Vpp, Vrms, or dBm. For more
information, see “Output Units” on page 60.

You cannot specify the output amplitude in dBm if the output
termination is currently set to “high impedance”. The units are
automatically converted to Vpp. For more information, see “Output
Units” on page 60.

Arbitrary Waveform Limitations: For arbitrary waveforms, the
maximum amplitude will be limited if the waveform data points do
not span the full range of the output DAC (Digital- to-Analog Converter).
For example, the built-in “Sinc” waveform does not use the full range
of values between +1 and therefore its maximum amplitude is limited
to 6.087 Vpp (into 50 ohms).

While changing amplitude, you may notice a momentary disruption
in the output waveform at certain voltages due to switching of the
output attenuators. To prevent this disruption in the output, you can
disable the voltage autoranging feature as described on page 64.

You can also set the amplitude (with an associated offset voltage)
by specifying a high level and low level. For example, if you set the
high level to +2 volts and the low level to -3 volts, the resulting
amplitude is 5 Vpp (with an offset voltage of -500 mV).

For dc volts, the output level is actually controlled by setting the
offset voltage. You can set the dc level to any value between £5 Vdc
into 50 ohms or £10 Vdc into an open circuit. See “DC Offset Voltage”
on the following page for more information.

To select dc volts from the front panel, press (Vlity] and then select the
DC On softkey. Press the Offset softkey to set the desired offset
voltage level.

Front-Panel Operation: To set the output amplitude, press the Ampl
softkey for the selected function. Then use the knob or numeric
keypad to enter the desired amplitude. To set the amplitude using a
high level and low level, press the Ampl softkey again to toggle to the
HiLevel and LoLevel softkeys.
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Remote Interface Operation:
VOLTage {<amplitude>| M Ni mun| MAXi num}

Or, you can set the amplitude by specifying a high level and low level
using the following commands.

VOLTage: Hl GH { <voltage>| M Ni mun| MAXi rmumn}
VOLTage: LOW { <voltage>| M Ni mun{ MAXi munt

You can also use the APPLY command to select the function, frequency,
amplitude, and offset with a single command.

DC Offset Voltage

The default offset is 0 volts for all functions.

Limits Due to Amplitude: The relationship between offset voltage and
output amplitude is shown below. Vmax is the maximum peak voltage
for the selected output termination (5 volts for a 50Q load or 10 volts
for a high-impedance load).

| Voffset] < Vmax — \L2P_E

If the specified offset voltage is not valid, the function generator will
automatically adjust it to the maximum dc voltage allowed with the
amplitude specified.

Limits Due to Output Termination: The offset limits are determined
by the current output termination setting. For example, if you set the
offset to 100 mVdc and then change the output termination from

50 ohms to “high impedance”, the offset voltage displayed on the
function generator’s front-panel will double to 200 mVdc (and no error
will be generated). If you change from “high impedance” to 50 ohms,
the displayed offset will drop in half. See “Output Termination” on
page 61 for more information.
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Arbitrary Waveform Limitations: For arbitrary waveforms, the
maximum offset and amplitude will be limited if the waveform data
points do not span the full range of the output DAC (Digital-to-Analog
Converter). For example, the built-in “Sinc” waveform does not use
the full range of values between 1 and therefore its maximum offset
is limited to 4.95 volts (into 50 ohms).

You can also set the offset by specifying a high level and low level.
For example, if you set the high level to +2 volts and the low level to
-3 volts, the resulting amplitude is 5 Vpp (with an offset voltage of
-500 mV).

For dc volts, the output level is actually controlled by setting the
offset voltage. You can set the dc level to any value between £5 Vdc
into 50 ohms or £10 Vdc into an open circuit.

To select dc volts from the front panel, press |uiiity and then select the
DC On softkey. Press the Offset softkey to set the desired offset
voltage level.

Front-Panel Operation: To set the dc offset, press the Offset softkey
for the selected function. Then use the knob or numeric keypad to
enter the desired offset. To set the offset using a high level and low
level, press the Offset softkey again to toggle to the HiLevel and
LoLevel softkeys.

Remote Interface Operation:
VOLTage: OFFSet {<offset>] M Ni mun{ MAXi munt

Or, you can set the offset by specifying a high level and low level
using the following commands.

VOLTage: Hl GH { <voltage>| M Ni mun| MAXi rmumn
VOLTage: LOW { <voltage>| M Ni num MAXi nun}

You can also use the APPLY command to select the function, frequency,
amplitude, and offset with a single command.
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Output Units

Applies to output amplitude only. At power-on, the units for output
amplitude are volts peak-to-peak.

Output units: Vpp, Vrms, or dBm. The default is Vpp.

The unit setting is stored in volatile memory. The units are set to
“Vpp” when power has been off or after a remote interface reset
(provided the Power On state is set to “default”).

The function generator uses the current units selection for both front
panel and remote interface operations. For example, if you select
“VRMS” from the remote interface, the units are displayed as
“VRMS” on the front panel.

The output units for amplitude cannot be set to dBm if the output
termination is currently set to “high impedance”. The units are
automatically converted to Vpp.

Front-Panel Operation: Use the numeric keypad to enter the desired
magnitude and then press the appropriate softkey to select the units.
You can also convert from one unit to another from the front panel.
For example, to convert 2 Vpp to its equivalent value in Vrms,

press [Z and then press the Vr\g softkey. The converted value is
707.1 mVrms for a sine wave.

Remote Interface Operation:

VOLTage: UNI T { VPP| VRVS| DBM
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Output Termination

Applies to output amplitude and offset voltage only. The Agilent 33210A
has a fixed series output impedance of 50 ohms to the front-panel Output
connector. If the actual load impedance is different than the value
specified, the displayed amplitude and offset levels will be incorrect.

e Output termination: 1Q to 10 kQ, or Infinite. The default is 50Q2. The
message line at the top of the display calls attention to output
termination settings other than 50Q.

< The output termination setting is stored in non-volatile memory
and does not change when power has been off or after a remote
interface reset (assuming the Power On state is set to “default”).

= If you specify a 50-ohm termination but are actually terminating into
an open circuit, the actual output will be twice the value specified.
For example, if you set the offset to 100 mVdc (and specify a 50-ohm
load) but are terminating the output into an open circuit, the actual
offset will be 200 mVvdc.

< If you change the output termination setting, the displayed output
amplitude and offset levels are automatically adjusted (no error will
be generated). For example, if you set the amplitude to 10 Vpp and
then change the output termination from 50 ohms to “high
impedance”, the amplitude displayed on the function generator’s
front-panel will double to 20 Vpp. If you change from “high impedance”
to 50 ohms, the displayed amplitude will drop in half.

= You cannot specify the output amplitude in dBm if the output
termination is currently set to “high impedance”. The units are
automatically converted to Vpp.

= Front-Panel Operation: Press (UYiity, and select the Output Setup
softkey. Then use the knob or numeric keypad to select the desired
load impedance or press the Load softkey again to choose “High Z".

< Remote Interface Operation:

OUTPut : LOAD {<ohms>| | NFi ni ty| M Ni mun{ MAXi munt

61




Chapter 3 Features and Functions
Output Configuration

Duty Cycle (Square Waves)

The duty cycle of a square wave represents the amount of time per cycle
that the square wave is at a high level (assuming that the waveform is

not inverted).

20% Duty Cycle 80% Duty Cycle

(See Pulse Waveforms on page 68 for information about duty cycle for
pulse waveforms.)

e Duty Cycle: 20% to 80% (to 5 MHZz)
40% to 60% (to 10 MHz)

= The duty cycle is stored in volatile memory; the duty cycle is set to
50% (the default) when power has been off or after a remote interface
reset (assuming the Power On state is set to “default”).

< The duty cycle setting is remembered when you change from square
wave to another function. When you return to the square function,
the previous duty cycle is used.

« Limits Due to Frequency: If the square wave function is selected and
you change to a frequency that cannot produce the current duty cycle,
the duty cycle is automatically adjusted to the maximum value for the
new frequency. For example, if you currently have the duty cycle set
to 70% and then change the frequency to 6 MHz, the function
generator will automatically adjust the duty cycle to 60% (the upper
limit for this frequency).

< The duty cycle setting does not apply to a square waveform used as
the modulating waveform for AM, FM, or PWM. A 50% duty cycle is
always used for a modulating square waveform. The duty cycle
setting applies only to a square waveform carrier.

< Front-Panel Operation: After selecting the square wave function,
press the Duty Cycle softkey. Then use the knob or numeric keypad
to enter the desired duty cycle.
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< Remote Interface Operation:
FUNCt i on: SQUar e: DCYC e {<percent>| M Ni mun| MAXi mum}
The APPLY command automatically sets the duty cycle to 50%.

Symmetry (Ramp Waves)

Applies to ramp waves only. Symmetry represents the amount of time
per cycle that the ramp wave is rising (assuming that the waveform is
not inverted).

=

AT pmmmmmssmaan [ -

0% Symmetry 100% Symmetry

e The symmetry is stored in volatile memory; the symmetry is set to
100% (the default) when power has been off or after a remote
interface reset (assuming the Power On state is set to “default”).

< The symmetry setting is remembered when you change from ramp
wave to another function. When you return to the ramp function,
the previous symmetry is used.

= If use select a ramp waveform as the modulating waveform for AM,
FM, or PWM, the symmetry setting does not apply.

< Front-Panel Operation: After selecting the ramp function, press the
Symmetry softkey. Then use the knob or numeric keypad to enter the
desired symmetry.

< Remote Interface Operation:
FUNCt i on: RAMP: SYMMVet ry {<percent>| M Ni mun| MAXi numn}

The APPLYy command automatically sets the symmetry to 100%.
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Voltage Autoranging

Autoranging is enabled by default and the function generator
automatically selects the optimal settings for the output amplifier and
attenuators. With autoranging disabled, the function generator uses the
current amplifier and attenuator settings.

= You can disable autoranging to eliminate momentary disruptions
caused by switching of the attenuators while changing amplitude.
However, turning autoranging off has side effects:

= The amplitude and offset accuracy and resolution (as well as
waveform fidelity) may be adversely affected when reducing the
amplitude below a range change that would occur with
autoranging on.

< You may not be able to achieve the minimum amplitude that is
available with autoranging on.

< Front-Panel Operation: Press Uity and select the Output Setup
softkey. Then press the Range softkey again to toggle between the
“Auto” and “Hold” selections.

< Remote Interface Operation:
VOLTage: RANGe: AUTO { OFF| ON| ONCE}

The APPLY command overrides the voltage autorange setting and
automatically enables autoranging.

Output Control

You can disable or enable the front-panel Output connector. By default,
the output is disabled at power on to protect other equipment. When
enabled, the @ key is illuminated.

= If an excessive external voltage is applied to the front-panel Output
connector, an error message will be displayed and the output will
be disabled. To re-enable the output, remove the overload from the
Output connector and press @ to enable the output.

= Front-Panel Operation: Press @ to enable or disable the output.
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< Remote Interface Operation:
OUTPut { OFF| ON}

The APPLY command overrides the current setting and automatically
enables the Output connector.

Waveform Polarity

In the normal mode (default), the waveform goes positive during the first
part of the cycle. In the inverted mode, the waveform goes negative
during the first part of the cycle.

= As shown in the examples below, the waveform is inverted relative to
the offset voltage. Any offset voltage present will remain unchanged
when the waveform is inverted.

Normal Inverted
Normal Inverted
- Offset
-0V — oV
No Offset Voltage With Offset Voltage

< When a waveform is inverted, the Sync signal associated with the
waveform is not inverted.

= Front-Panel Operation: Press [utity) and select the Output Setup
softkey. Then press the Normal softkey again to toggle between the
“Normal” and “Invert” selections.

< Remote Interface Operation:

OUTPut : POLarity {NORMal | | NVert ed}
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Sync Output Signal

A sync output is provided on the front-panel Sync connector. All of the
standard output functions (except noise and dc) have an associated Sync
signal. For certain applications where you may not want to output the
Sync signal, you can disable the Sync connector.

« By default, the Sync signal is routed to the Sync connector (enabled).
When the Sync signal is disabled, the output level on the Sync
connector is at a logic “low” level.

= When a waveform is inverted (see “Waveform Polarity” on the previous
page), the Sync signal associated with the waveform is not inverted.

= The Sync signal setting is overridden by the setting of the marker
used with the sweep mode (see page 94). Therefore, when the marker
is enabled (and the sweep mode is also enabled), the Sync signal
setting is ignored.

= For sine, ramp, and pulse waveforms, the Sync signal is a square
waveform with a 50% duty cycle. The Sync signal is a TTL “high”
when the waveform’s output is positive, relative to zero volts (or the
dc offset value). The Sync signal isa TTL “low” when the output is
negative, relative to zero volts (or the dc offset value).

= For square waveforms, the Sync signal is a square waveform with the
same duty cycle as the main output. The Sync signal isa TTL “high”
when the waveform’s output is positive, relative to zero volts (or the
dc offset value). The Sync signal isa TTL “low” when the output is
negative, relative to zero volts (or the dc offset value).

< For arbitrary waveforms, the Sync signal is a square waveform with a
50% duty cycle. The Sync signal is a TTL “high” when the first
downloaded waveform pint is output.

e For internally-modulated AM, FM, and PWM, the Sync signal is
referenced to the modulating waveform (not the carrier) and is a
square waveform with a 50% duty cycle. The Sync signal isa TTL
“high” during the first half of the modulating waveform.

< For externally-modulated AM, FM, and PWM, the Sync signal is
referenced to the carrier waveform (not the modulating waveform)
and is a square waveform with a 50% duty cycle.
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For frequency sweeps with Marker Off, the Sync signal is a square
waveform with a 50% duty cycle for the duration of the sweep. The
Sync signal is a TTL “high” at the beginning of the sweep and goes
“low” at the midpoint of the sweep. The Sync signal is synchronized
with the sweep, but is not literally equal to the sweep time because its
timing includes the re-arm time.

For frequency sweeps with Marker On, the Sync signal isa TTL “high”
at the beginning of the sweep and goes “low” at the marker frequency.

For a triggered burst, the Sync signal is a TTL “high” when the burst
begins. The Sync signal is a TTL “low” at the end of the specified
number of cycles (may not be the zero-crossing point if the waveform
has an associated start phase). For an infinite count burst, the Sync
signal is the same as for a continuous waveform.

For an externally-gated burst, the Sync signal follows the external
gate signal. However, note that the signal will not go to a TTL “low”
until the end of the last cycle (may not be the zero-crossing point if
the waveform has an associated start phase).

Front-Panel Operation: Press [Utity, and select the Sync softkey again
to toggle between “off” and “on”.

Remote Interface Operation:

OUTPut : SYNC { OFF| ON} Setting is stored in non-volatile memory
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Pulse Waveforms

A shown below, a pulse waveform consists of a period, a pulse width,
a rising edge, and a falling edge.

90% 90%
50% 50%
< Pulse Width >
10% 10%
< > < >
Rise Time Fall Time
< Period >

Pulse Period
= Pulse period: 200 ns to 1000 s. The default is 1 ms.

= The specified period must be greater than the sum of the pulse width
and the edge time as shown below. The function generator will adjust
the pulse width and edge time as needed to accommodate the
specified period.

Period > Pulse Width + (1.6 X Edge Time)

= Front-Panel Operation: After selecting the pulse function, press the
Freq softkey again to toggle to the Period softkey. Then use the knob
or numeric keypad to enter the desired pulse period.

< Remote Interface Operation:

PULSe: PERi od { <seconds>| M Ni muni MAXi munt

68



Chapter 3 Features and Functions
Pulse Waveforms

Pulse Width

The pulse width represents the time from the 50% threshold of the
rising edge of the pulse to the 50% threshold of the next falling edge.

= Pulse width: 40 ns to 1000 s (see restrictions below). The default pulse
width is 100 ps.

e The minimum pulse width (Wmin) is affected by the period.

Wmin =40 ns for period < 10 s.
Wmin = 200 ns for period > 10 s, but <100 s.
Wmin = 2 ps for period > 100 s, but < 1000 s.

= The specified pulse width must also be less than the difference
between the period and the minimum pulse width as shown below.
The function generator will adjust the pulse width as needed to
accommodate the specified period.

Pulse Width < Period — Wmin

= The specified pulse width must be less than the difference between
the period and the edge time as shown below. The function generator
will automatically adjust the pulse width as needed to accommodate
the specified period.

Pulse Width < Period — (1.6 X Edge Time)

= The pulse width must also be greater than the total time of one edge
as shown below.

Pulse Width > 1.6 X Edge Time

= Front-Panel Operation: After selecting the pulse function, press the
Width softkey. Then use the knob or numeric keypad to enter the
desired pulse width.

< Remote Interface Operation:

FUNCt i on: PULSe: W DTh { <seconds>| M Ni mumn| MAXi rmum
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Pulse Duty Cycle
The pulse duty cycle is defined as:

Duty Cycle = 100 X Pulse Width =+ Period

where the pulse width represents the time from the 50% threshold of the
rising edge of the pulse to the 50% threshold of the next falling edge.

= Pulse duty cycle: 0% to 100% (see restrictions below). The default is
10%.

= The specified pulse duty cycle must conform to the following
restrictions determined by the minimum pulse width (Wmin).
The function generator will adjust the pulse duty cycle as needed to
accommodate the specified period.

Duty Cycle > 100 X Wmin + Period
and

Duty Cycle <100 X (1 — Wmin =+ Period)
where:

Wmin =40 ns for period <10 s.
Wmin = 200 ns for period > 10 s, but < 100 s.
Wmin = 2 ps for period > 100 s, but < 1000 s.

= The specified pulse duty cycle must conform to the following
restriction determined by the edge time. The function generator will
adjust the pulse duty cycle as needed to accommodate the specified
period.

Duty Cycle > 100 X (1.6 X Edge Time) + Period
and
Duty Cycle < 100 X (1 — (1.6 X Edge Time) =+ Period)

= Front-Panel Operation: After selecting the pulse function, press the
Dty Cyc softkey. Then use the knob or numeric keypad to enter the
desired duty cycle.

< Remote Interface Operation:

FUNCt i on: PULSe: DCYCl e { <percent>] M Ni mun{ MAXi munt
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Edge Time

The edge time sets each edge transition time (rising and falling) of the
pulse. The rise time and fall time cannot be set independently—each is
equal to the edge time. For each transition, the edge time represents the
time from the 10% threshold to the 90% threshold.

Edge time: 20 ns to 100 ns (see restrictions below). The default edge
time is 20 ns.

The specified edge time must fit within the specified pulse width as
shown below. The function generator will adjust the edge time as
needed to accommodate the specified pulse width.

Edge Time < 0.625 X Pulse Width
or in terms of duty cycle

Edge Time < 0.625 X Period X Duty Cycle +100

Front-Panel Operation: After selecting the pulse function, press the
Edge Time softkey. Then use the knob or numeric keypad to enter the
desired edge time.

Remote Interface Operation:

FUNCt i on: PULSe: TRANsi ti on {<seconds>| M Ni muni MAXi munt
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Amplitude Modulation (AM)

A modulated waveform consists of a carrier waveform and a
modulating waveform. In AM, the amplitude of the carrier is varied

by the instantaneous voltage of the modulating waveform. The function
generator will accept an internal or external modulation source.

For more information on the fundamentals of Amplitude Modulation,
refer to chapter 7, “Tutorial”.

To Select AM Modulation

The function generator will allow only one modulation mode to be
enabled at a time. For example, you cannot enable AM and FM at the
same time. When you enable AM, the previous modulation mode is
turned off.

The function generator will not allow AM to be enabled at the same
time that sweep or burst is enabled. When you enable AM, the sweep
or burst mode is turned off.

Front-Panel Operation: You must enable AM before setting up any of
the other modulation parameters. Press @ and then select “AM”
using the Type softkey. The AM waveform is output using the present
settings for the carrier frequency, modulating frequency, output
amplitude, and offset voltage.

Remote Interface Operation: To avoid multiple waveform changes,
enable AM after you have set up the other modulation parameters.

AM STATe { OFF| ON}
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Carrier Waveform Shape

= AM carrier shape: Sine or Square waveform. The default is Sine. You
cannot use ramp, pulse, noise, dc, or arbitrary as the carrier
waveform.

= Front-Panel Operation: Press either the [sire_or the [saae front-panel
function key.

< Remote Interface Operation:

FUNCti on {SI Nusoi d| SQUar e}

You can also use the APPLY command to select the function, frequency,
amplitude, and offset with a single command.

Carrier Frequency

The maximum carrier frequency depends on the function selected as
shown below. The default is 1 kHz for all functions.

Function Minimum Frequency Maximum Frequency
Sine 1 mHz 10 MHz
Square 1 mHz 10 MHz

= Front-Panel Operation: To set the carrier frequency, press the Freq
softkey for the selected function. Then use the knob or numeric
keypad to enter the desired frequency.

< Remote Interface Operation:
FREQuency {<frequency>| M Ni mumn MAXi mumn}

You can also use the APPLY command to select the function, frequency,
amplitude, and offset with a single command.
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Modulating Waveform Shape

The function generator will accept an internal or external modulation
source for AM.

= Modulating waveform shape (internal source): Sine, Square Ramp,
Negative Ramp, Triangle, Noise, or Arb waveform. The default is Sine.

Square has 50% duty cycle.

= Ramp has 100% symmetry. //I
= Triangle has 50% symmetry. /\
= Negative ramp has 0% symmetry. [\\

= You can use noise as the modulating waveshape, but you cannot use
ramp, pulse, noise, dc, or arbitrary as the carrier waveform.

If you select an arbitrary waveform as the modulating waveshape, the
waveform is automatically limited to 4K points. Extra waveform points
are removed using decimation.

Note: Arbitrary waveforms are optionally available with the 33210A
(Option 002). To upgrade your 33210A to include arbitrary waveform
functionality, go to www.agilent.com/find/33210U.

= Front-Panel Operation: After enabling AM, press the Shape softkey.

< Remote Interface Operation:

AM | NTer nal : FUNCt i on {SI Nusoi d| SQUar e| RAMP| NRAMp|
TRI angl e| NO Se| USER}
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Modulating Waveform Frequency

The function generator will accept an internal or external modulation
source for AM.

= Modulating frequency (internal source): 2 mHz to 20 kHz.
The default is 100 Hz.

= Front-Panel Operation: After enabling AM, press the AM Freq softkey.

< Remote Interface Operation:

AM | NTer nal : FREQuency {<frequency>| M Ni num MAXi nun}

Modulation Depth

The modulation depth is expressed as a percentage and represents the
extent of the amplitude variation. At 0% depth, the output amplitude is
half of the selected value. At 100% depth, the output amplitude equals
the selected value.

< Modulation depth: 0% to 120%. The default is 100%.

< Note that even at greater than 100% depth, the function generator
will not exceed £5V peak on the output (into a 50Q load).

< If you select the External modulating source, the carrier waveform
is modulated with an external waveform. The modulation depth is
controlled by the 5V signal level present on the rear-panel
Modulation In connector. For example, if you have set the modulation
depth to 100%, then when the modulating signal is at +5 volts,
the output will be at the maximum amplitude. When the modulating
signal is at -5 volts, then the output will be at the minimum amplitude.

= Front-Panel Operation: After enabling AM, press the AM Depth
softkey. Then use the knob or numeric keypad to enter the depth.

< Remote Interface Operation:

AM DEPTh {<depth in percent>| M Ni mun] MAXi numn}
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Modulating Source

The function generator will accept an internal or external modulation
source for AM.

= Modulating source: Internal or External. The default is Internal.

= If you select the External source, the carrier waveform is modulated
with an external waveform. The modulation depth is controlled by the
+5V signal level present on the rear-panel Modulation In connector.
For example, if you have set the modulation depth to 100%, then
when the modulating signal is at +5 volts, the output will be at the
maximum amplitude. When the modulating signal is at -5 volts, then
the output will be at the minimum amplitude.

Modulation
In +5V /\
5V

= Front-Panel Operation: After enabling AM, press the Source softkey.

= Remote Interface Operation:

AM SOURce {I NTer nal | EXTer nal }
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Frequency Modulation (FM)

A modulated waveform consists of a carrier waveform and a
modulating waveform. In FM, the frequency of the carrier is varied
by the instantaneous voltage of the modulating waveform.

For more information on the fundamentals of Frequency Modulation,
refer to chapter 7, “Tutorial”.

To Select FM Modulation

= The function generator will allow only one modulation mode to be
enabled at a time. For example, you cannot enable FM and AM at the
same time. When you enable FM, the previous modulation mode is
turned off.

< The function generator will not allow FM to be enabled at the same
time that sweep or burst is enabled. When you enable FM, the sweep
or burst mode is turned off.

< Front-Panel Operation: You must enable FM before setting up any of
the other modulation parameters. Press @ and then select “FM”
using the Type softkey. The FM waveform is output using the present
settings for the carrier frequency, modulating frequency, output
amplitude, and offset voltage.

< Remote Interface Operation: To avoid multiple waveform changes,
enable FM after you have set up the other modulation parameters.

FM STATe {OFF| ON\}
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Carrier Waveform Shape

< FMcarrier shape: Sine or Square waveform. The default is Sine. You
cannot use ramp, pulse, noise, dc, or arbitrary as the
carrier waveform.

= Front-Panel Operation: Press either the|sine or the(swae front-panel
function key.

< Remote Interface Operation:
FUNCti on {SI Nusoi d| SQUar e}

You can also use the APPLY command to select the function, frequency,
amplitude, and offset with a single command.
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Carrier Frequency

The maximum carrier frequency depends on the function selected as
shown below. The default is 1 kHz for all functions.

Function Minimum Frequency Maximum Frequency
Sine 1 mHz 10 MHz
Square 1 mHz 10 MHz

The carrier frequency must always be greater than or equal to the

frequency deviation. If you attempt to set the deviation to a value

greater than the carrier frequency (with FM enabled), the function
generator will automatically adjust the deviation to the maximum
value allowed with the present carrier frequency.

The sum of the carrier frequency and deviation must be less than or
equal to the maximum frequency for the selected function plus 100 kHz
(10.1 MHz for sine and square waveforms). If you attempt to set the
deviation to a value that is not valid, the function generator will
automatically adjust it to the maximum value allowed with the
present carrier frequency.

Front-Panel Operation: To set the carrier frequency, press the Freq
softkey for the selected function. Then use the knob or numeric
keypad to enter the desired frequency.

Remote Interface Operation:
FREQuency {<frequency>| M Ni mumni MAXi mumn}

You can also use the APPLY command to select the function, frequency,
amplitude, and offset with a single command.
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Modulating Waveform Shape

The function generator will accept an internal or external modulation
source for FM.

= Modulating waveform shape (internal source): Sine, Square, Ramp,
Negative Ramp, Triangle, Noise, or Arb waveform. The default is Sine.

Square has 50% duty cycle.

= Ramp has 100% symmetry. //I
= Triangle has 50% symmetry. /\
= Negative ramp has 0% symmetry. [\\

= You can use noise as the modulating waveshape, but you cannot use
use ramp, pulse, noise, dc, or arbitrary as the carrier waveform.

= If you select an arbitrary waveform as the modulating waveshape,
the waveform is automatically limited to 4K points. Extra waveform
points are removed using decimation.

Note: Arbitrary waveforms are optionally available with the 33210A
(Option 002). To upgrade your 33210A to include arbitrary waveform
functionality, go to www.agilent.com/find/33210U.

= Front-Panel Operation: After enabling FM, press the Shape softkey.

< Remote Interface Operation:

FM | NTer nal : FUNCti on {SI Nusoi d| SQUar e| RAMP| NRAMp|
TRI angl e| NO Se| USER}
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Modulating Waveform Frequency

The function generator will accept an internal or external modulation
source for FM.

= Modulating frequency (internal source): 2 mHz to 20 kHz.
The default is 10 Hz.

= Front-Panel Operation: After enabling FM, press the FM Freq softkey.

= Remote Interface Operation:

FM I NTer nal : FREQuency {<frequency> M N numn MAXi nun}
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Frequency Deviation

The frequency deviation setting represents the peak variation in
frequency of the modulated waveform from the carrier frequency.

= Frequency deviation: 1 mHz to 5 MHz. The default is 100 Hz.

= The carrier frequency must always be greater than or equal to the
deviation. If you attempt to set the deviation to a value greater than
the carrier frequency (with FM enabled), the function generator will
limit the deviation to the maximum value allowed with the present
carrier frequency.

< The sum of the carrier frequency and deviation must be less than or
equal to the maximum frequency for the selected function plus 100 kHz
(10.1 MHz for sine and square waveforms). If you attempt to set the
deviation to a value that is not valid, the function generator will limit
it to the maximum value allowed with the present carrier frequency.

= Front-Panel Operation: After enabling FM, press the Freq Dev softkey.
Then use the knob or numeric keypad to enter the desired deviation.

< Remote Interface Operation:

FM DEVi at i on {<peak deviation in Hz>| M Ni mum MAXi nun}
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Modulating Source

The function generator will accept an internal or external modulation
source for FM.

= Modulating source: Internal or External. The default is Internal.

= If you select the External source, the carrier waveform is modulated
with an external waveform. The frequency deviation is controlled by
the 5V signal level present on the rear-panel Modulation In
connector. For example, if you have set the deviation to 100 kHz,
then a +5V signal level corresponds to a 100 kHz increase in frequency.
Lower external signal levels produce less deviation and negative 3
signal levels reduce the frequency below the carrier frequency.

Modulation
In +5V A
ovVv \/
5V

= Front-Panel Operation: After enabling FM, press the Source softkey.

= Remote Interface Operation:

FM SOURce {I| NTernal | EXTer nal }
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Pulse Width Modulation (PWM)

In Pulse Width Modulation (PWM), the width of a pulse waveform is
varied by the instantaneous voltage of the modulating waveform. The
width of the pulse can be expressed either as a pulse width (expressed in
time units, like the period) or a duty cycle (expressed as a percentage of
the period). The function generator will accept an internal or external
modulation source.

For more information on the fundamentals of Pulse Width Modulation,
refer to chapter 7, “Tutorial”.

To Select PWM Modulation

= The function generator only allows PWM to be selected for a pulse
waveform, and PWM is the only modulation type supported for pulse.

= The function generator will not allow PWM to be enabled at the same
time that sweep or burst is enabled.

= Front-Panel Operation: You must enable PWM before setting up any
of the other modulation parameters. Press @o: to select pulse, and
then press | Mod | to turn on modulation. PWM is selected as the only
modulation type supported for pulse. The PWM waveform is output
using the present settings for the pulse frequency, modulating
frequency, output amplitude, offset voltage, pulse width, and edge
time.

< Remote Interface Operation: To avoid multiple waveform changes,
enable PWM after you have set up the other modulation parameters.

PWM STATe { OFF| ON}
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Pulse Waveform

= Pulse is the only waveform shape supported for PWM.
= Front-Panel Operation: Press [puse .

< Remote Interface Operation:
FUNCt i on {PULSe}

You can also use the APPLY command to select the function, frequency,
amplitude, and offset with a single command.

Pulse Period
The range for the pulse period is 200 ns to 1000 s. The default is 1 ms.

= Front-Panel Operation: After selecting the pulse function, press the
Freq softkey again to toggle to the Period softkey. Then use the knob
or numeric keypad to enter the desired pulse period.

< Remote Interface Operation:

PULSe: PERi od { <seconds>| M Ni muni MAXi munt
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Modulating Waveform Shape

The function generator will accept an internal or external modulation
source for PWM.

= Modulating waveform shape (internal source): Sine, Square, Ramp,
Negative Ramp, Triangle, Noise, or Arb waveform. The default is Sine.

Square has 50% duty cycle.

= Ramp has 100% symmetry. //I
= Triangle has 50% symmetry. /\
= Negative ramp has 0% symmetry. [\\

= If you select an arbitrary waveform as the modulating waveshape,
the waveform is automatically limited to 4K points. Extra waveform
points are removed using decimation.

< Front-Panel Operation: After enabling PWM, press the Shape
softkey.

< Remote Interface Operation:

PWM | NTer nal : FUNCti on {SI Nusoi d|] SQUar e|
TRI angl e| NO Se| USER}

Modulating Waveform Frequency

The function generator will accept an internal or external modulation
source for PWM.

= Modulating frequency (internal source): 2 mHz to 20 kHz.
The default is 10 Hz.

= Front-Panel Operation: After enabling PWM, press the PWM Freq
softkey.

< Remote Interface Operation:

PWM | NTer nal : FREQuency {<frequency>| M Ni muni MAXi mumn}
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Width Deviation

The width deviation represents the variation in width (in seconds) in the
modulated waveform from the width of the original pulse waveform.

Width deviation: 0 s to 500 s (see below). The default is 10 us.
The width deviation cannot exceed the current pulse width.

The width deviation is also limited by the minimum pulse width
(Wmin):

Width Deviation < Pulse Width — Wmin

and

Width Deviation < Period — Pulse Width — Wmin
where:

Wmin =40 ns for period <10 s.
Wmin = 200 ns for period > 10 s, but < 100 s.
Wmin = 2 ps for period > 100 s, but < 1000 s.

The width deviation is limited by the current edge time setting.
Width Deviation < Pulse Width — (1.6 X Edge Time)
and

Width Deviation < Period — Pulse Width — (1.6 X Edge Time)

Front-Panel Operation: After enabling PWM, press the Width Dev
softkey. Then use the knob or numeric keypad to enter the desired
deviation.

Remote Interface Operation:

PWM DEVi at i on {< deviation in seconds>| M Ni mun{ MAXi munt

Note: The pulse width and width deviation, and the pulse duty cycle and
duty cycle deviation are coupled in the front panel interface. If you select
Width for the pulse waveform and enable PWM, the Width Dev softkey is
available. On the other hand, if you select Dty Cyc for the pulse waveform
and enable PWM, the Dty Cyc Dev softkey is available.
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Duty Cycle Deviation

The duty cycle deviation represents the variation in duty cycle of the
modulated waveform from the duty cycle of the pulse waveform. The
duty cycle deviation is expressed as a percentage of the period.

= Duty cycle deviation: 0 to 100% (see below). The default is 1%.
= The duty cycle deviation cannot exceed the current pulse duty cycle.

= The duty cycle deviation is also limited by the minimum pulse width
(Wmin):

Duty Cycle Deviation < Duty Cycle — 100 X Wmin + Period
and

Duty Cycle Deviation < 100 — Duty Cycle — 100 X Wmin =+ Period
where:

Wmin =40 ns for period <10 s.
Wmin = 200 ns for period > 10 s, but < 100 s.
Wmin = 2 ps for period > 100 s, but < 1000 s.

= The duty cycle deviation is also limited by the current edge time
setting.

Duty Cycle Dev < Duty Cycle — (160 X Edge Time) + Period
and
Duty Cycle Dev < 100 — Duty Cycle — (160 X Edge Time) =+ Period

= Front-Panel Operation: After enabling PWM, press the Dty CyC Dev
softkey. Then use the knob or numeric keypad to enter the desired
deviation.

< Remote Interface Operation:
PWwt DEVI at i on: DCYCl e { < deviation in percent>| M N| MAX}

Note: The pulse width and width deviation, and the pulse duty cycle and
duty cycle deviation are coupled in the front panel interface. If you select
Width for the pulse waveform and enable PWM, the Width Dev softkey is
available. On the other hand, if you select Dty Cyc for the pulse waveform
and enable PWM, the Dty Cyc Dev softkey is available.
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Modulating Source

The function generator will accept an internal or external modulation
source for PWM.

= Modulating source: Internal or External. The default is Internal.

= If you select the External source, the pulse waveform is modulated
with an external waveform. The width deviation or duty cycle
deviation is controlled by the +5V signal level present on the rear-
panel Modulation In connector. For example, if you have set the duty
cycle to 10% and the duty cycle deviation to 5%, then when the
modulating signal is at +5 volts, the output will be at the maximum
duty cycle (15%). When the modulating signal is at -5 volts, the output
will be at the minimum duty cycle (5%).

+5V /\
ov
5V \./

= Front-Panel Operation: After enabling PWM, press the Source
softkey.

Modulation

= Remote Interface Operation:

PWM SOURce {I| NTer nal | EXTer nal }
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Frequency Sweep

In the frequency sweep mode, the function generator “steps” from the
start frequency to the stop frequency at a sweep rate which you specify.
You can sweep up or down in frequency, and with either linear or
logarithmic spacing. You can also configure the function generator to
output a single sweep (one pass from start frequency to stop frequency)
by applying an external or manual trigger. The function generator can
produce a frequency sweep for sine, square, or ramp waveforms (pulse,
noise, dc, and arbitrary are not allowed).

For more information on the fundamentals of a sweep, refer to chapter 7,
“Tutorial”.

To Select Sweep

= The function generator will not allow the sweep mode to be enabled
at the same time that burst or any modulation mode is enabled.
When you enable sweep, the burst or modulation mode is turned off.

= Front-Panel Operation: You must enable sweep before setting up any
of the other sweep parameters. Press [sweep to output a sweep using
the present settings for frequency, output amplitude, and offset.

< Remote Interface Operation: To avoid multiple waveform changes,
enable the sweep mode after you have set up the other parameters.

SWEep: STATe { OFF| ON\}
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Start Frequency and Stop Frequency

The start frequency and stop frequency set the upper and lower frequency
bounds for the sweep. The function generator begins at the start frequency,
sweeps to the stop frequency, and then resets back to the start frequency.

= Start and Stop frequencies: 1 mHz to 10 MHz (limited to 100 kHz for
ramp waveforms). The sweep is phase continuous over the full
frequency range. The default start frequency is 100 Hz. The default
stop frequency is 1 kHz.

= To sweep up in frequency, set the start frequency < stop frequency.
To sweep down in frequency, set the start frequency > stop frequency.

= For sweeps with Marker Off, the Sync signal is a square waveform
with a 50% duty cycle. The Sync signal is a TTL “high” at the
beginning of the sweep and goes “low” at the midpoint of the sweep.
The frequency of the sync waveform is equal to the specified sweep
time. The signal is output from the front-panel Sync connector.

« For sweeps with Marker On, the Sync signal isa TTL “high” at the
beginning of the sweep and goes “low” at the marker frequency.
The signal is output from the front-panel Sync connector.

< Front-Panel Operation: After enabling sweeps, press the Start or
Stop softkey. Then use the knob or numeric keypad to enter the
desired frequency.

< Remote Interface Operation:

FREQuency: STARt {<frequency>| M Ni num MAXi numn}
FREQuency: STOP { <frequency>| M Ni mun| MAXi rmumng
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Center Frequency and Frequency Span

If desired, you can set the frequency boundaries of the sweep using a
center frequency and frequency span. These parameters are similar to the
start frequency and stop frequency (see the previous page) and are
included to give you added flexibility.

= Center frequency: 1 mHz to 10 MHz (limited to 100 kHz for ramp
waveforms). The default is 550 Hz.

« Frequency span: 0 Hz to 10 MHz (limited to 100 kHz for ramp
waveforms). The default is 900 Hz.

< Tosweep up in frequency, set a positive frequency span.
To sweep down in frequency, set a negative frequency span.

« For sweeps with Marker Off, the Sync signal is a square waveform
with a 50% duty cycle. The Sync signal is a TTL “high” at the
beginning of the sweep and goes “low” at the midpoint of the sweep.
The frequency of the sync waveform is equal to the specified sweep
time. The signal is output from the front-panel Sync connector.

< For sweeps with Marker On, the Sync signal isa TTL “high” at the
beginning of the sweep and goes “low” at the marker frequency.
The signal is output from the front-panel Sync connector.

< Front-Panel Operation: After enabling sweeps, press the Start or
Stop softkey again to toggle to the Center or Span softkey. Then use
the knob or numeric keypad to enter the desired values.

< Remote Interface Operation:

FREQuency: CENTer {<frequency>| M Ni nun{ MAXi nunt
FREQuency: SPAN { <frequency>| M Ni nun{ MAXi nunt
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Sweep Mode

You can sweep with either linear or logarithmic spacing. For a linear
sweep, the function generator varies the output frequency in a linear
fashion during the sweep. For a logarithmic sweep, the function
generator varies the output frequency in a logarithmic fashion.

= Sweep mode: Linear or Logarithmic. The default is Linear.

= Front-Panel Operation: After enabling sweeps, press the Linear
softkey again to toggle between the linear or log mode.

< Remote Interface Operation:

SWEep: SPACi ng {LI Near | LOGarithm c}

Sweep Time

The sweep time specifies the number of seconds required to sweep from
the start frequency to the stop frequency. The number of discrete
frequency points in the sweep is automatically calculated by the function
generator and is based on the sweep time you select.

= Sweep time: 1 ms to 500 seconds. The default is 1 second.

= Front-Panel Operation: After enabling sweeps, press the Sweep Time
softkey. Then use the knob or numeric keypad to enter the desired
sweep time.

< Remote Interface Operation:

SWEep: TI ME {<seconds>| M Ni mum MAXi nun}
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Marker Frequency

If desired, you can set the frequency at which the signal on the front-
panel Sync connector goes to a logic low during the sweep. The Sync
signal always goes from low to high at the beginning of the sweep.

< Marker frequency: 1 mHz to 10 MHz (limited to 100 kHz for ramp
waveforms). The default is 500 Hz.

< When the sweep mode is enabled, the marker frequency must be
between the specified start frequency and stop frequency. If you
attempt to set the marker frequency to a frequency not in this range,
the function generator will automatically set the marker frequency
equal to the start frequency or stop frequency (whichever is closer).

= The Sync enable setting is overridden by enabling the marker used
with the sweep mode (see page 66). Therefore, when the marker is
enabled (and the sweep mode is also enabled), the Sync setting is
ignored.

= Front-Panel Operation: After enabling sweeps, press the Marker
softkey. Then use the knob or numeric keypad to enter the desired
marker frequency.

< Remote Interface Operation:

MARKer : FREQuency { <frequency>| M Ni mun{ MAXi munt
MARKer {Of f| On}
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Sweep Trigger Source

In the sweep mode, the function generator outputs a single sweep when a
trigger signal is received. After one sweep from the start frequency to the
stop frequency, the function generator waits for the next trigger while
outputting the start frequency.

Sweep trigger source: Internal, External, or Manual. The default
is Internal.

When the Internal (immediate) source is selected, the function
generator outputs a continuous sweep at a rate determined by the
sweep time specified.

When an External source is selected, the function generator will
accept a hardware trigger applied to the rear panel Trig In connector.
The function generator initiates one sweep each time Trig In receives
a TTL pulse with the specified polarity.

The trigger period must be greater than or equal to the specified
sweep time plus 1 ms.

When the Manual source is selected, the function generator outputs
one sweep each time the front-panel @ key is pressed.

Front-Panel Operation: Press the Trigger Setup softkey and then
select the desired source by pressing the Source softkey.

To specify whether the function generator triggers on the rising or
falling edge of the Trig In connector, press the Trigger Setup softkey.
Then select the desired edge by pressing the Slope softkey.

Remote Interface Operation:

TRI Gger : SOURce {I| Mvedi at e| EXTer nal | BUS}
Use the following command to specify whether the function generator
triggers on the rising or falling edge of the signal on the Trig In

connector.

TRI Gger: SLOPe (POSitive| NEGati ve}

See “Triggering” on page 106 for more information.
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Trigger Out Signal

A “trigger out” signal is provided on the rear-panel Trig Out connector
(used with sweep and burst only). When enabled, a TTL-compatible
square waveform with either a rising edge (default) or falling edge is
output from the Trig Out connector at the beginning of the sweep.

= When the Internal (immediate) trigger source is selected, the function
generator outputs a square waveform with a 50% duty cycle from the
Trig Out connector at the beginning of the sweep. The frequency of
the waveform is equal to the specified sweep time.

< When the External trigger source is selected, the function generator
automatically disables the “trigger out” signal. The Trig Out
connector cannot be used for both operations at the same time (an
externally-triggered waveform uses the same connector to trigger the
sweep).

< When the Manual trigger source is selected, the function generator
outputs a pulse (>1 ps pulse width) from the Trig Out connector at the
beginning of each sweep or burst.

< Front-Panel Operation: After enabling sweeps, press the
Trigger Setup softkey. Then select the desired edge by pressing
the Trig Out softkey.

< Remote Interface Operation:

OUTPut : TRI Gger: SLOPe {PCSitive| NEGati ve}
OQUTPut : TRI Gger { OFF| ON}
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Burst Mode

You can configure the function generator to output a waveform with a
specified number of cycles, called a burst. The function generator can
produce a burst using sine, square, or ramp waveforms (pulse, noise, dc,
and arbitrary waveforms are not allowed).

For more information on the fundamentals of the burst mode, refer to
chapter 7, “Tutorial”.

To Select Burst

= The function generator will not allow burst to be enabled at the same
time that sweep or any modulation mode is enabled. When you enable
burst, the sweep or modulation mode is turned off.

= Front-Panel Operation: You must enable burst before setting up any
of the other burst parameters. Press |Bust, to output a burst using the
present settings for frequency, output amplitude, and offset voltage.

< Remote Interface Operation: To avoid multiple waveform changes,
enable the burst mode after you have set up the other parameters.

BURS : STATe {OFF| ON}
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Burst Type

You can use burst in one of two modes as described below. The function
generator enables one burst mode at a time based on the trigger source
and burst source that you select (see the table below).

= Triggered Burst Mode: In this mode (also called N Cycle Burst), the

function generator outputs a waveform with a specified number of
cycles (burst count) each time a trigger is received. After the specified
number of cycles have been output, the function generator stops and
waits for the next trigger. You can configure the function generator to
use an internal trigger to initiate the burst, or you can provide an
external (manual) trigger by pressing the front-panel @ key,
applying a trigger signal to the rear-panel Trig In connector, or by
sending a software trigger command from the remote interface.

« External Gated Burst Mode: In this mode, the output waveform is
either “on” or “off” based on the level of the external signal applied to
the rear-panel Trig In connector. When the gate signal is true, the
function generator outputs a continuous waveform. When the gate
signal goes false, the current waveform cycle is completed and then
the function generator stops while remaining at the voltage level
corresponding to the starting burst phase of the selected waveform.

Burst Mode Burst Count Burst Period Burst Phase | Trigger Source
(BURS:MODE) | (BURS:NCYC) | (BURS:INT:PER) | (BURS:PHAS) | (TRIG:SOUR)

Triggered Burst Mode:

. TRIGgered Available Available Available IMMediate
Internal Trigger
Triggered Burst Mode: TRIGgered Available Not Used Available EXTernal, BUS
External Trigger
Gated Burst Mode: GATed Not Used Not Used Available Not Used

External Trigger
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When the gated mode is selected, the burst count, burst period, and
trigger source are ignored (these parameters are used for the
triggered burst mode only). If a manual trigger is received, it is
ignored, and no error will be generated.

When the gated mode is selected, you can also select the polarity of
the signal on the rear-panel Trig In connector.

Front-Panel Operation: After enabling bursts, press the N Cycle
(triggered) or Gated softkey.

To select the polarity of the external gate signal on the Trig In
connector, press the Polarity softkey. The default polarity is POS
(true-high logic).

Remote Interface Operation:

BURSt : MODE { TRI Gger ed| GATed}

Use the following command to select the polarity of the external gate
signal on the Trig In connector. The default if NORM (true-high
logic).

BURST: GATE: POLarity {NORMal | | NVert ed}
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Waveform Frequency

The waveform frequency defines the repetition rate of the burst waveform
in the triggered and external gated modes. In the triggered mode, the
number of cycles specified by the burst count is output at the waveform
frequency. In the external gated mode, the waveform frequency is output
when the external gate signal is true.

Keep in mind that the waveform frequency is different than the “burst
period” which specifies the interval between bursts (triggered mode only).

= Waveform frequency: 1 mHz to 10 MHz (limited to 100 kHz for ramp
waveforms). The default waveform frequency is 1 kHz. (For an
internally triggered burst waveform, the minimum frequency is 2.001
mHz.) You can select a sine, square, or ramp waveform (pulse, noise,
dc, and arbitrary waveforms are not allowed).

= For sine and square waveforms, frequencies above 3 MHz are allowed
only with an “infinite” burst count.

< Front-Panel Operation: To set the waveform frequency, press the
Freq softkey for the selected function. Then use the knob or numeric
keypad to enter the desired frequency.

< Remote Interface Operation:
FREQuency {<frequency>| M Ni mumn| MAXi mumn}

You can also use the APPLY command to select the function, frequency,
amplitude, and offset with a single command.
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Burst Count

The burst count defines the number of cycles to be output per burst.
Used in the triggered burst mode only (internal or external source)

Burst count: 1 to 50,000 cycles, in 1 cycle increments. You can also
select an infinite burst count. The default is 1 cycle.

When the Internal trigger source is selected, the specified number of
cycles is output continuously at a rate determined by the burst period
setting. The burst period defines the interval between bursts.

When the Internal trigger source is selected, the burst count must be
less than the product of the burst period and the waveform frequency
as shown below.

Burst Count < Burst Period X Waveform Frequency

The function generator will automatically increase the burst period
up to its maximum value to accommodate the specified burst count
(but the waveform frequency will not be changed).

When the gated burst mode is selected, the burst count is ignored.
However, if you change the burst count from the remote interface
while in the gated mode, the function generator remembers the new
count and will use it when the triggered mode is selected.

Front-Panel Operation: To set the burst count, press the #Cycles
softkey and then use the knob or numeric keypad to enter the count.
To select an infinite count burst instead, press the #Cycles softkey
again to toggle to the Infinite softkey (press @ once to start the
waveform, and a second time to stop it).

Remote Interface Operation:

BURSt : NCYCl es {<# cycles>| | NFi ni ty| M Ni num MAXi nuni
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Burst Period

The burst period defines time from the start of one burst to the start of
the next burst. Used in the internal triggered burst mode only.

Keep in mind that burst period is different than the “waveform frequency
which specifies the frequency of the bursted signal.

= Burst period: 1 pus to 500 seconds. The default is 10 ms.

= The burst period setting is used only when Internal triggering is
enabled. The burst period is ignored when manual or external
triggering is enabled (or when the gated burst mode is selected.).

< It is not possible to specify a burst period which is too short for the
function generator to output with the specified burst count and
frequency (see below). If the burst period is too short, the function
generator will automatically adjust it as needed to continuously
re-trigger the burst.

Burst Count

+ 200 ns
Waveform Frequency

Burst Period >

= Front-Panel Operation: To set the burst period, press the Burst Period
softkey and then use the knob or numeric keypad to enter the period.

< Remote Interface Operation:

BURSt : | NTer nal : PERi od {<seconds>| M Ni nmun{ MAXi nunt
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Burst Phase

The burst phase defines the starting phase of the burst.

Burst phase: -360 degrees to +360 degrees. The default is 0 degrees.

From the remote interface, you can set the starting phase in degrees
or radians using the UNI T: ANGL command (see page 158).

From the front panel, the starting phase is always displayed in degrees
(radians are not available). If you set the starting phase in radians
from the remote interface and then return to front-panel operation, you
will see that the function generator converts the phase to degrees.

For sine, square, and ramp waveforms, 0 degrees is the point at which
the waveform crosses zero volts (or the dc offset value) in a positive-
going direction.

The burst phase is also used in the gated burst mode. Then the gate
signal goes false, the current waveform cycle is completed and then

the function generator stops. The output will remain at the voltage

level corresponding to the starting burst phase.

Front-Panel Operation: To set the burst phase, press the Start Phase
softkey and then use the knob or numeric keypad to enter the desired
phase in degrees.

Remote Interface Operation:

BURSt : PHASe {<angle>| M Ni mun{ MAXi munt
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Burst Trigger Source

In the triggered burst mode, the function generator outputs a burst
with the specified number of cycles (burst count) each time a trigger is
received. After the specified number of cycles have been output,

the function generator stops and waits for the next trigger. At power-on,
the internally-triggered burst mode is enabled.

= Burst trigger source: Internal, External, or Manual. The default
is Internal.

= When the Internal (immediate) source is selected, the frequency at
which the burst is generated is determined by the burst period.

= When the External source is selected, the function generator will
accept a hardware trigger applied to the rear-panel Trig In connector.
The function generator outputs the specified number of cycles each
time Trig In receives a TTL pulse with the specified polarity.
External trigger signals that occur during a burst are ignored.

< When the Manual source is selected, the function generator outputs
one burst each time the front-panel @ key is pressed.

< When the External or Manual trigger source is selected, the burst
count and burst phase remain in effect but the burst period is ignored.

< Front-Panel Operation: Press the Trigger Setup softkey and then
select the desired source by pressing the Source softkey.

To specify whether the function generator triggers on the rising or
falling edge of the signal on the Trig In connector, press the Trigger
Setup softkey. Then select the desired edge by pressing the Slope
softkey.

< Remote Interface Operation:
TRI Gger : SOURce {I| Mvkdi at e| EXTer nal | BUS}

Use the following command to specify whether the function generator
triggers on the rising or falling edge of the Trig In connector.

TRI Gger: SLOPe {PCSitive| NEGati ve}

See “Triggering” on page 106 for more information on triggering.
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Trigger Out Signal

A “trigger out” signal is provided on the rear-panel Trig Out connector
(used with sweep only). When enabled, a TTL-compatible pulse waveform
with either a rising edge (default) or falling edge is output from the Trig
Out connector at the beginning of the burst.

When the Internal (immediate) trigger source is selected the function
generator outputs a square waveform with a 50% duty cycle from the
Trig Out connector at the beginning of the burst. The frequency of the
waveform is equal to the specified burst period.

When the Manual trigger source is selected, the function generator
outputs a pulse (>1 ps pulse width) from the Trig Out connector at the
beginning of each burst.

When the External trigger source is selected, the function generator
automatically disables the “trigger out” signal. The Trig Out
connector cannot be used for both operations at the same time (an
externally-triggered waveform uses the same connector to trigger the
burst).

Front-Panel Operation: After enabling bursts, press the Trigger Setup
softkey. Then select the desired edge by pressing the Trig Out softkey.

Remote Interface Operation:

OUTPut : TRI Gger: SLOPe {PCSitive| NEGati ve}
OUTPut : TRI Gger { OFF| ON\}
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Triggering

Applies to sweep and burst only. You can issue triggers for sweeps or
bursts using internal triggering, external triggering, or manual triggering.

= Internal or “automatic” triggering is enabled when you turn on the
function generator. In this mode, the function generator outputs
continuously when the sweep or burst mode is selected.

= External triggering uses the rear-panel Trig In connector to control
the sweep or burst. The function generator initiates one sweep or
outputs one burst each time Trig In receives a TTL pulse. You can
select whether the function generator triggers on the rising or falling
edge of the external trigger signal.

< Manual triggering initiates one sweep or outputs one burst each time
you press @ from the front-panel. Continue pressing this key to
re-trigger the function generator.

e The @ key is disabled when in remote and when a function other
than burst or sweep is currently selected.

Trigger Source Choices

Applies to sweep and burst only. You must specify the source from which
the function generator will accept a trigger.

= Sweep trigger source: Internal, External, or Manual. The default
is Internal.

= The function generator will accept a manual trigger, a hardware
trigger from the rear-panel Trig In connector, or continuously output
sweeps or bursts using an internal trigger. At power-on, internal
trigger is selected.

106



Chapter 3 Features and Functions
Triggering

= The trigger source setting is stored in volatile memory; the source is
set to internal trigger (front panel) or immediate (remote interface)
when power has been off or after a remote interface reset. (Provided
that the Power On state is set to Default.)

< Front-Panel Operation: After enabling sweeps or bursts, press the
Trigger Setup softkey. Then select the desired source by pressing the
Source softkey.

< Remote Interface Operation:

TRI Gger : SOURce {I| Mvedi at e| EXTer nal | BUS}

The APPLY command automatically sets the source to Immediate.

Internal Triggering In the internal trigger mode, the function generator
continuously outputs the sweep or burst (as specified by the sweep time
or burst period). This is the default trigger source for both front-panel
and remote interface use.

< Front-Panel Operation: Press the Trigger Setup softkey and then
select the Source Int softkey.

< Remote Interface Operation:

TRI Gger : SOURce | Mvedi at e
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External Triggering In the external trigger mode, the function
generator will accept a hardware trigger applied to the rear-panel
Trig In connector. The function generator initiates one sweep or outputs
one burst each time Trig In receives a TTL pulse with the specified edge.

See also “Trigger Input Signal” on the following page.

< Front-Panel Operation: The external trigger mode is like the manual
trigger mode except that you apply the trigger to the Trig In connector.
To select the external source, press the Trigger Setup softkey and
then select the Source Ext softkey.

To specify whether the function generator triggers on the rising or
falling edge, press the Trigger Setup softkey and then select the
desired edge by pressing the Slope softkey.

< Remote Interface Operation:
TRI Gger : SOURce EXTer nal

Use the following command to specify whether the function generator
triggers on the rising or falling edge.

TRI Gger: SLOPe {POSitive| NEGati ve}

Manual Triggering In the manual trigger mode (front panel only),
you can manually trigger the function generator by pressing the front-
panel @ key. The function generator initiates one sweep or outputs
one burst for each time you press the key. The @ key is illuminated
while the function generator is waiting for a manual trigger (the key is
disabled when in remote).
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Software (Bus) Triggering The bus trigger mode is available only
from the remote interface. This mode is similar to the manual trigger
mode from the front panel, but you trigger the function generator by
sending a bus trigger command. The function generator initiates one
sweep or outputs one burst each time a bus trigger command is received.

= To select the bus trigger source, send the following command.
TRI Gger : SOURce BUS

= To trigger the function generator from the remote interface (GPIB,
USB, or LAN) when the Bus source selected, send the TRI Gor * TRG
(trigger) command. The front-panel @ key is illuminated when the
function generator is waiting for a bus trigger.
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Trigger Input Signal

INPUT

Ext Trig

+2.5to 5V

= >100NS |=

ov

Rising edge shown.

This rear-panel connector is used in the following modes:

Triggered Sweep Mode: To select the external source, press the
Trigger Setup softkey and then select the Source Ext softkey or
execute the TRI G SOUR EXT command from the remote interface
(sweep must be enabled). When the rising or falling edge (you specify
which edge) of a TTL pulse is received on the Trig In connector,

the function generator outputs a single sweep.

Triggered Burst Mode: To select the external source, press the
Trigger Setup softkey and then select the Source Ext softkey or
execute the TRI G SOUR EXT command from the remote interface
(burst must be enabled). The function generator outputs a waveform
with a specified number of cycles (burst count) each time a trigger is
received from the specified trigger source.

External Gated Burst Mode: To enable the gated mode, press the
Gated softkey or execute the BURS: MODE GAT command from the
remote interface (burst must be enabled). When the external gate
signal is true, the function generator outputs a continuous waveform.
When the external gate signal goes false, the current waveform cycle
is completed and then the function generator stops while remaining
at the voltage level corresponding to the starting burst phase.
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Trigger Output Signal

A “trigger out” signal is provided on the rear-panel Trig Out connector
(used with sweep and burst only). When enabled, a TTL-compatible
square waveform with either a rising edge (default) or falling edge is
output from the rear-panel Trig Out connector at the beginning of the
sweep or burst.

_ OUTPUT
Ext Trig +3V

Y
i

>1us

ov

Rising edge shown.

= When the Internal (immediate) trigger source is selected, the function
generator outputs a square waveform with a 50% duty cycle from
the Trig Out connector at the beginning of the sweep or burst.
The period of the waveform is equal to the specified sweep time or
burst period.

< When the External trigger source is selected, the function generator
automatically disables the “trigger out” signal. The Trig Out
connector cannot be used for both operations at the same time (an
externally-triggered waveform uses the same connector to trigger the
sweep or burst).

< When the Bus (software) or manual trigger source is selected, the
function generator outputs a pulse (>1 us pulse width) from the
Trig Out connector at the beginning of each sweep or burst.

< Front-Panel Operation: After enabling sweeps or burst, press the
Trigger Setup softkey. Then select the desired edge by pressing the
Trig Out softkey.

< Remote Interface Operation:

QUTPut : TRI Gger: SLOPe {PCSitive| NEGati ve}
QUTPut : TRI Gger { OFF| ON}
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Optional Arbitrary Waveforms (Option 002)

Note: Arbitrary waveforms are optionally available with the 33210A
(Option 002). To upgrade your 33210A to include arbitrary waveform
functionality, go to www.agilent.com/find/33210U.

There are five built-in arbitrary waveforms stored in non-volatile memory.
You can also store up to four user-defined waveforms in non-volatile
memory in addition to one in volatile memory. Each waveform can
contain between 1 (a dc voltage) and 8,192 (8K) data points.

You can create an arbitrary waveform from the front panel as described
in the following section, or you can use the Agilent IntuiLink software
provided on the CD-ROM included with the Agilent 33210A. The Agilent
IntuiLink software allows you to create arbitrary waveforms using a
graphical user interface on your PC, and then download them into the
Agilent 33210A. You can also capture waveforms from your Agilent
oscilloscope and import them into IntuiLink. Please see the online help
included with the Agilent IntuiLink software for further information.

Note. You can download waveforms of up to 8,192 (8K) data points into
the Agilent 33210A from your PC.

Refer to chapter 7, “Tutorial”, for more information on the internal
operation of downloading and outputting an arbitrary waveform.
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To Create and Store an Arbitrary Waveform

This section gives an example which shows you how to create and store
an arbitrary waveform from the front panel. To download an arbitrary
waveform from the remote interface, see Arbitrary Waveform Commands
starting on page 222. For this example, you will create and store the
ramp waveform shown below using four waveform points.

Volt/Div = 1 Volt
Time/Div=1ms

Select the arbitrary waveform function.

When you press | Ab  to select the arbitrary function, a temporary
message is displayed indicating which waveform is currently selected.
Start the arbitrary waveform editor.

Press the Create New softkey to start the waveform editor. While in the
waveform editor, you define the waveform by specifying time and voltage
values for each point in the waveform. When creating a new waveform,
the previous waveform in volatile memory is overwritten.

Set the waveform period.

Press the Cycle Period softkey to set the time boundaries for the
waveform. The time value of the last point that can be defined in the
waveform must be less than the specified cycle period.

For this example, set the period of the waveform to 10 ms.

B! 000,000ms M)

| ' ) Edit
eriod LIruIT Paints  Points
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Set the waveform voltage limits.

Press the High V Limit and Low V Limit softkeys to set the upper and
lower voltage levels that can be reached while editing the waveform.
The upper limit must be greater than the lower limit. By default,
Point #1 is set equal to the upper limit and Point #2 is set equal to the
lower limit.

For this example, set the upper limit to 3.0 V and the lower limitto 0 V.

1 High ¥ "h .
Limit i Of Paints  Points

Select the interpolation method.

Press the Interp softkey to enable or disable linear interpolation between
waveform points (this feature is available from the front panel only).
With interpolation enabled (default), the waveform editor makes a
straight-line connection between points. With interpolation disabled,
the waveform editor maintains a constant voltage level between points
and creates a “step-like” waveform.

For this example, turn on linear interpolation.

Set the initial number of waveform points.

The waveform editor initially builds a waveform with two points and
automatically connects the last point of the waveform to the voltage level
of the first point to create a continuous waveform. Press the Init # Points
softkey to specify the initial number of waveform points (you can add or
remove points later if necessary).

For this example, set the initial number of points to “4”.
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7 Start the point-by-point editing process.

Press the Edit Points softkey to accept the initial waveform settings and
begin point-by-point editing. The status line at the top of the display

window shows the point number at the left, the time value of the current
point in the center, and the voltage value of the current point to the right.

8 Define the first waveform point.

Press the Voltage softkey to set the voltage level for Point #1 (this point
is fixed at a time of 0 seconds). By default, Point #1 is set equal to the
upper limit.

For this example, set the voltage level of Point #1 to 0 V.

Poirt # | Yoltage

The waveform editor performs all amplitude calculations using Vpp,
rather than Vrms or dBm.

9 Define the next waveform point.

Press the Point # softkey and then turn the knob to move to Point #2.
Press the Time softkey to set the time for the current point (this softkey
is not available for Point #1). Press the Voltage softkey to set the voltage
level for the current point.

For this example, set the time to 2 ms and the voltage level to 3.0 V.

2.000ms

[ B00ms (]

| | Insert Ren if
Paoint #| Time |Yaoltage Paoint  Paoint  Store
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10 Define the remaining waveform points.

Using the Time and Voltage softkeys, define the remaining waveform
points using the values shown in the table below.

Point | Time Value | Voltage Value
0s oV
2 2ms 3V
3 4 ms 1v
4 7ms ov

= The time value of the last point that can be defined in the waveform
must be less than the specified cycle period.

< The waveform editor automatically connects the last waveform point
to the voltage level of first point to create a continuous waveform.

< Toinsert additional points after the current waveform point, press
the Insert Point softkey. The new point is inserted midway between
the current point and the next defined point.

< To remove the current waveform point, press the Remove Point
softkey. The remaining points are joined using the interpolation
method currently selected. You cannot remove Point #1 since the
waveform must have a defined initial value.
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11 Store the arbitrary waveform in memory.

Press the End / Store softkey to store the new waveform in memory.
Then press the DONE softkey to store the waveform in volatile memory
or press the Store in Non-Vol softkey to store the waveform in one of four
non-volatile memory locations.

You can assign a custom name to the four non-volatile memory locations.

< The custom name can contain up to 12 characters. The first character
must be a letter but the remaining characters can be letters, numbers,
or the underscore character (“ _").

= To add additional characters, press the right-cursor key until the
cursor is to the right of the existing name and then turn the knob.

= To delete all characters to the right of the cursor, press the [ *- ., key.

For this example, assign the name “RAMP_NEW?” to memory location 1
and then press the STORE ARB softkey to store the waveform.

E
CANCEL

The waveform is now stored in non-volatile memory and is currently
being output from the function generator. The name that you used to
store the waveform should now appear in the list of stored waveforms
(under the Stored Wform softkey).
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Additional Information on Arbitrary Waveforms

= As a shortcut to determine which arbitrary waveform is selected,
press [ ab . A temporary message is displayed on the front panel.

= You cannot edit any of the five built-in arbitrary waveforms.

= Press the Edit Wform softkey to edit any of the arbitrary waveforms
stored in non-volatile memory or the waveform currently stored in
volatile memory. While editing an existing waveform, note the
following interactions.

= If you increase the cycle period, some points could potentially
match existing points. The waveform editor will preserve the
earliest points and remove all duplicates.

= If you decrease the cycle period, the waveform editor will remove
all points that were previously defined beyond the new period.

< If you increase the voltage limits, there will be no change in the
voltage levels of any existing points but there may be some loss of
vertical resolution.

< If you decrease the voltage limits, some of the existing points could
potentially exceed the new limits. The waveform editor will reduce
the voltage levels of such points to equal the new limits.

< Ifyou select an arbitrary waveform as the modulating waveshape for
AM, FM, or PWM, the waveform is automatically limited to 4K
points. Extra waveform points are removed using decimation.
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System-Related Operations

This section gives information on topics such as instrument state
storage, power-down recall, error conditions, self test, and front-panel
display control. This information is not directly related to waveform
generation but is an important part of operating the function generator.

Instrument State Storage

The function generator has five storage locations in non-volatile memory
to store instrument states. The locations are numbered 0 through 4.
The function generator automatically uses location “0” to hold the state
of the instrument at power down. You can also assign a user-defined
name to each of the locations (1 through 4) for use from the front panel.

= You can store the instrument state in any of the five storage locations.
However, you can only recall a state from a location that contains a
previously-stored state.

< From the remote interface only, you can use storage location “0” to
store a fifth instrument state (you cannot store to this location from
the front panel). However, note that location “0” is automatically
overwritten when power is cycled (the instrument state previously
stored will be overwritten).

= The state storage feature “remembers” the selected function
(including arbitrary waveforms), frequency, amplitude, dc offset,
duty cycle, symmetry, as well as any modulation parameters in use.

< When shipped from the factory, storage locations “1” through “4”
are empty (location “0” contains the power-down state).

< When power is turned off, the function generator automatically stores
its state in storage location “0”. You can configure the function
generator to automatically recall the power-down state when power
is restored. However, when shipped from the factory, the function
generator is configured to automatically recall the factory default
state at power-on.
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= You can assign a custom name to each of the storage locations
(however, you cannot name location “0” from the front panel).
You can name a location from the front panel or over the remote
interface, but you can only recall a state by name from the front
panel. From the remote interface, you can only recall a stored state
using a number (0 through 4).

< The name can contain up to 12 characters. The first character must
be a letter (A-Z), but the remaining characters can be letters,
numbers (0-9), or the underscore character (* _"). Blank spaces are
not allowed. An error will be generated if you specify a name with
more than 12 characters.

< The function generator will not prevent you from assigning the same
custom name to different storage locations. For example, you can
assign the same name to locations “1” and “2”.

< If you delete an arbitrary waveform from non-volatile memory after
storing the instrument state, the waveform data is lost and the
function generator will not output the waveform when the state is
recalled. The built-in “exponential rise” waveform is output in place of
the deleted waveform.

< The front-panel display state (see “Display Control” on page 125)
is saved when you store the instrument state. When you recall the
state, the front-panel display will return to the previous state.

< An instrument reset does not affect the configurations stored in
memory. Once a state is stored, it remains until it is overwritten or
specifically deleted.
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Front-Panel Operation: Press (Bl and then select the Store State or
Recall State softkey. To delete a stored state, select the Delete State
softkey (also removes the custom name for this memory location).

To configure the function generator to recall the factory default state
at power-on, press @ and then select the Pwr-On Default softkey.
To configure the function generator to recall the power-down state
when power is restored, press @ and select the Pwr-On Last softkey.

You can assign a custom name to each of the four storage locations.

= The custom name can contain up to 12 characters. The first
character must be a letter but the remaining characters can be
letters, numbers, or the unders