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General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it. To avoid potential hazards, use this
product only as specified.

Only qualified personnel should perform service procedures.

To Avoid Fire or  Use Proper Power Cord. Use only the power cord specified for this product and
Personal Injury  certified for the country of use.

Ground the Product. This product is grounded through the grounding conductor
of the power cord. To avoid electric shock, the grounding conductor must be

connected to earth ground. Before making connections to the input or output
terminals of the product, ensure that the product is properly grounded.

Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings
and markings on the product. Consult the product manual for further ratings
information before making connections to the product.

The common terminal is at ground potential. Do not connect the common
terminal to elevated voltages.

Do not apply a potential to any terminal, including the common terminal, that
exceeds the maximum rating of that terminal.

Do Not Operate Without Covers. Do not operate this product with covers or panels
removed.

Use Proper Fuse. Use only the fuse type and rating specified for this product.

Avoid Exposed Circuitry. Do not touch exposed connections and components
when power is present.

Do Not Operate With Suspected Failures. If you suspect there is damage to this
product, have it inspected by qualified service personnel.

Do Not Operate in Wet/Damp Conditions.
Do Not Operate in an Explosive Atmosphere.
Keep Product Surfaces Clean and Dry.

Provide Proper Ventilation. Refer to the manual’s installation instructions for
details on installing the product so it has proper ventilation.
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Symbols and Terms

Terms in this Manual. These terms may appear in this manual:

WARNING. Warning statements identify conditions or practices that could result
in injury or loss of life.

VAN
/N

CAUTION. Caution statements identify conditions or practices that could result in
damage to this product or other property.

Terms on the Product. These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you read the
marking.

WARNING indicates an injury hazard not immediately accessible as you read the
marking.

CAUTION indicates a hazard to property includithg product.

Symbols on the Product. The following symbols may appear tive product:

A\ D VAN =

WARNING Protective Ground CAUTION Double
High Voltage (Earth) Terminal Refer to Manual Insulated
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Preface

This manual provides user information for the AWG510 and AWG520 Arbitrary
Waveform Generators.

Manual Structure
The AWG510 & AWG520 User Manuebntains the following sections:

Getting Starteatovers initial instrument inspection, available options and
accessories, instrument installation procedures, and power on and off procedures.
In particular, the installation section covers the procedures required prior to
turning on the unit and areas of the instrument that require special care or
caution.

Operating Basicsglescribes instrument controls and menus, introduces instru-
ment-specific terminology, provides an overview of the instrument internal
structure, operating principles, basic operating procedures, and numeric input
methods. This section also provides basic signal editing examples.

Referencalescribes the AWG500-Series Waveform Generator functions and
menu operations.

Appendiceslescribe product specifications, performance verification procedures,
and other information.
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Conventions

This manual uses the following conventions:

B The term AWG500 refers to information common to the AWG510 and
AWG520 Arbitrary Waveform Generators.

®  Front-panel button and control labels are printed in the manual in upper case
text. For example, CLR, SHIFT, APPL. If it is part of a procedure, the
button or control label is printed in boldface. For example, 'S€le&’.

®  Menu and on-screen form titles are printed in the manual in the same case
(initial capitals or all uppercase) as they appear on the instrument screen. For
example, Offset, Vertical. If it is part of a procedure, the menu title is shown
in boldface. For example, 'Select tWertical menu’.

® A list of buttons, controls, and/or menu items separated by an arrow symbol
(=) indicates the order in which to perform the listed tasks. For example:

SelectSETUP (front)—Vertical (bottom)—+Offset (side}+10MHz (knob).

The text in parenthesis indicates the type of button, knob, menu, or form
item to select or modify, as described in the following table.

Type Description

front Push the indicated front-panel button

bottom Push the indicated bottom-menu button

side Push the indicated side-menu button

knob Turn the indicated front-panel control knob (usually the general purpose
knob)

popup Make selections or change values in the indicated popup menu

dialog Make selections or change values in the indicated dialog box

screen Make selections or change values on the indicated instrument screen
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Related Manuals

These other manuals are available for the AWG510 and AWG520 Arbitrary
Waveform Generators.

®  The AWG500/600 Series Programmer Man(iéktronix part number
070-A810-50) provides complete information on programming and remote
control of the instrument through the GPIB interface. This manual is a
standard accessory.

B TheAWG510 & AWG520 Service Many@gktronix part number
071-0101-50) describes how to maintain and service the AWG500-Series
Waveform Generator and provides a complete module-level description of
the instrument operation. This manual is an optional accessory.

Contacting Tektronix

Phone 1-800-833-9200

Address Tektronix, Inc.
Department or name (if known)
14200 SW Karl Braun Drive

P.O. Box 500

Beaverton, OR 97077

USA
Web site www.tektronix.com
Sales support 1-800-833-9200, select optior 1
Service support 1-800-833-9200, select optior 2
Technical support Email: techsupport@tektronix.com

1-800-833-9200, select optiofi 3
1-503-627-2400

6:00 a.m. — 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.
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Product Description

The AWG510 and AWG520 Arbitrary Waveform Generators can generate both
simple and arbitrary waveforms. The AWG510 generates one-channel differential
output, while the AWG520 generates two-channel single-end arbitrary wave-
forms and function generator waveforms.

The AWG500-Series Generator contains a 1 GHz clock frequency, a 10-bit DA
converter, and a 4 M-word waveform memory. The instrument also provides two
arbitrary marker outputs per channel and a Digital Data Out option (Option 03)
that bypasses the DA converter to directly output the waveform memory digital
data.

The AWG510 and AWG520 includes five waveform editors, as described in the
following table.

Table 1-1: AWG 500-Series waveform editors

Editor Description

Waveform Creates analog waveform data in graphic or tabular form.

Pattern Creates digital waveform data in timing and table form.

Sequence Creates sequences of waveforms by combining the waveform files

created with the Waveform and/or Pattern Editors.

Text Edits plain ASCII-format waveform files. For example, you can use the
Text editor to edit ASCII-format waveform files that are read from an
external device.

Equation Creates files with equations and compiles them into waveform files.

® G mode to generate a standard functional waveform easyly

The AWG500-Series Arbitrary Waveform generator allows you to create sine,
triangle, square, ramp, and complex waves, as well as direct current and noises
signals. It allows you to set waveform attributes such as frequency, amplitude,
and offset.

This instrument contains a hard disk drive, a 3.5-inch floppy disk drive, and
Ethernet interface for storing and recalling waveform data and instrument
settings.

You can remotely control the instrument by sending commands through both the
GPIB and 10BASE-T interfaces, as well as transfer waveform data directly from
a digital storage oscilloscope to the AWG500-Series Waveform Generator
instrument using the GPIB interface. This enables you to use the instrument in
combination with other measurement equipment and a computer.
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Accessories and Options

This section describes the AWG510 and AWG520 Arbitrary Waveform Genera-
tor options and standard and optional accessories.

Standard Accessories

The Waveform Generator comes standard with the accessories listed in
Table 1-2. The fuse and fuse cap are installed to the instrument when it shipped.

Table 1-2: Standard accessories

Optional Accessories

1-2

Accessory Part number
User Manual 071-0099-51

Programmer Manual 070-A810-50
Sample waveform floppy disk, 3.5 inch 063-2981-XX
GPIB sample program floppy disk, 3.5 inch 063-2982-XX
Performance check/adjustment floppy disk, 3.5 inch 063-2983-XX
Arb-Express Software Package 063-3763-XX
Arb-Express Software Package, Instructions 061-4288-XX
Fuse, 10 A FAST (UL198G, 3 AG) (installed to the instrument) 159-0407-00
Fuse cap (installed to the instrument) 200-2264-00
U.S. Power Cord 161-0230-01

You can also order the optional accessories listed in Table 1-3.

Table 1-3: Optional accessories

Accessory Part number
Service Manual 071-0101-XX
Front cover 200-3696-01

Rack Mount Kit (for field conversion) 016-1675-XX
GPIB cable 012-0991-00
BNC cable, 50 012-1342-00
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Table 1-3: Optional accessories (cont.)

Accessory Part number
BNC cable, 50 €2, double-shield 012-1256-00
SMB cable, 50 Q 012-1458-00
SMB-to-BNC cable, 50 Q 012-1459-00
BNC terminator, 50 €2 011-0049-02
BNC power divider, 50 €2, DC to 300 MHz, VSWR: 1.2 max. 015-0660-00
BNC low pass filter, 400 MHz 015-0659-00
BNC low pass filter, 200 MHz 015-0658-00
BNC low pass filter, 100 MHz 015-0657-00

Options

Table 1-4 lists the available instrument options:

Table 1-4: Options

Option Label
At

Description

Universal European
power cord

220 V power cord
Fuse 5A (T) (IEC 127)
Fuse Cap

Cable Retainer

A2 UK power cord 240V power cord
Fuse 5A (T) (IEC 127)
Fuse Cap

Cable Retainer

Australian power cord 240 V power cord
Fuse 5A (T) (IEC 127)
Fuse Cap

Cable Retainer

A3 N

A4

North American power
cord

240 V power cord
Cable Retainer

A5

Switzerland power cord

220V power cord
Fuse 5A (T) (IEC 127)
Fuse Cap

Cable Retainer

AWG510 & AWG520 Arbitrary Waveform Generator User Manual
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Table 1-4: Options (cont.)

Option Label Description

03 Digital data out Outputs digital data from the waveform memory directly to the
DIGITAL DATA OUT connectors on the rear panel without
passing through the D/A converter.

1R Rackmount Waveform generator comes configured for installation in a
19-inch wide instrument rack. For later field conversions, order
kit # 016-1675-XX.
=l
1S WaveWriter S3FTx00 WaveWriter is a PC computer application used to create

waveforms for advanced signal generating and processing
instruments. Many Tektronix instruments, such as arbitrary
waveform generators and oscilloscopes with the “save-on-delta”
feature, are enhanced by this program. WaveWriter helps users
configure waveforms with a minimum of effort.

With the WaveWriter package, you can create new waveforms or
edit waveforms acquired from various instrument sources.
WaveWriter gives you interactive control of the waveform
generating process. WaveWriter operates within the Microsoft
Windows™ environment.

10 78 MByte Flash Disk A 78 Mbyte flash disk addition. The hard disk is deleted when
this option is ordered.

The AWG500-Series Waveform Generator retains the state
of the front panel ON/STB switch. The ON/STB switch must be
left in the on position to be able to power on and power off the
instrument using the principal power switch.

NOTE: If the ON/STB switch is left in the off position, you will not
be able to power on/off the instrument using the principal power
switch or an external power switch unit.

D1 Certificate with Calibra- | A Certificate of Traceable Calibration is provided when this
tion Data option is specified.
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Incoming Inspection

Before unpacking the AWG500-Series Waveform Generator from its shipping
carton, inspect the package for signs of external damage. If the carton is
damaged, notify the carrier. The carton contains the instrument and its standard
accessories. Refer faxcessories and Optiofs Section 1.

This instrument was thoroughly inspected for mechanical and electrical defects
before shipment. It should be free of dents or scratches. To confirm this, inspect
the instrument for physical damage that happened in transit, and test instrument
functionality by following theTutorial in Section 2 of this manual. You can also
perform a full Performance Verification as listeddippendix BIf a discrepancy

is found, contact your local Tektronix Field Office or representative.

NOTE. Save the shipping carton and packaging materials for repackaging in
case shipment becomes necessary.
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Installation

1-6

Before you use the AWG510 and AWG520 Arbitrary Waveform Generator, you
must check that it is properly installed and powered on.

Before installation, refer to th&afety Summarsection at the front of this
manual for power source, grounding, and other safety information.

Before you use the instrument, check that it is properly installed and powered on.
To properly install and power on the instrument, perform the following steps:

1. Check that the operating environment is correct.

The AWG500-Series Waveform Generator operates correctly in ambient
temperatures from +20C to +40 C and relative humidity from 20% to
80%. If the instrument is stored at temperatures outside this range, do not
switch on the power until the chassis has come within the operating
temperature range. For more operating environment information, refer to
Appendix A,Specifications

NOTE. If you are installing the instrument in a rack, refer to the instruction sheet
that comes with the rack mounting Kkit.

2. Before switching on the power, check that there is nothing blocking the flow

of air at the fan and air intake holes. The instrument exhausts air with the fan
on its left side. Leave space at the sides of the instrument so that the
instrument does not overheat. Here are the minimum space requirements for
air flow around the instrument:

Rear: 7.5cm (3in)
Left and right :  15.0 cm (6 in)
Bottom: 2 cm (0.8 in)

(The feet on the bottom of the instrument provide the required clearance
when set on a flat surface.)
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AWG500-Series Waveform Generator exceeds the proper operating temperature
range, the instrument display a messages "Power fail or out of temperature

limit” and temporary shuts down to protect the internal modules from overheat-
ing. To prevent temporary shutdown of the AWG500-Series Waveform Generator,
do not restrict air flow through the chassis.

C CAUTION. If the air flow is restricted and the internal temperature of the

If the AWG500-Series Waveform Generator shuts down unexpectedly, improve
ventilation around the AWG500-Series Waveform Generator and wait a few
minutes to allow it to cool down; then switch the power on again.

exceeds the instrument temperature operation range. Wait until the instrument
cools down, or the ambient temperature decreases to valid operating tempera-
tures, before turning on the instrument again.

C CAUTION. You can not power on the instrument when the ambient temperature

3. Remove the fuse from the fuse holder on the rear panel and check the fuse.
To remove the fuse, turn it counter-clock-wise with a screwdriver while
pushing it in. There are two types of fuses provided. Table 1-5 lists the fuse
types and ratings.

/l\ WARNING. Always unplug the power cord from the socket before checking the
H line fuse.

Table 1-5: Fuse and fuse cap part number

Fuse Fuse part number | Fuse cap part number
0.25inch x 1.25 inch (UL 198G,3AG) : 10A | 159-0407-00 200-2264-00

FAST, 250 V

5mm x 20 mm (IEC 127) : 5A (T), 250 V 159-0210-00 200-2265-00

NOTE. The second fuse listed in the table above is approved under the IEC
standards. This fuse is used in equipment sold in the European market.

4. Check that you have the proper electrical connections. The AWG500-Series
Waveform Generator generator operates within the following power supply
voltage and frequency ranges:
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Line voltage range 100 - 240V
Line frequency 48 - 63 Hz (100 -240V)
Maximum power 600 W

CAUTION. The AWG500-Series Waveform Generator is shipped with a 115 V
power cord. If the AWG500-Series Waveform Generator is to be used with 230 V
power, the power cord must be replaced with one appropriate for the power
source used. See Table 1P@wer cord identificatiorfor the available power

cord types.

5. Connect the proper power cord from the rear panel power connector to the
power system.

Table 1-6: Power cord identification

Plug configuration Normal usage Option number
North America Standard
125V
Europe Al
220V
United Kingdom A2
240V
Australia A3
240V

‘Q North America A4
0 240V
SO
& \‘\\%\
Switzerland A5
220V
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Powering the Instrument

Before you use the instrument, check that it is properly installed. Read the
following text for directions on the correct way to power up and down the
instrument.

Standby Power  Push théPRINCIPAL POWER SWITCH (shown in Figure 1-1) on the rear
panel of the instrument. Power is now applied to the instrument standby
circuitry. Once the instrument is installed, leaveRRINCIPAL POWER
SWITCH on and use the@N/STBY switch, located on the front—panel, to turn
the instrument on and off.

PRINCIPAL
POWER SWITCH C E
OFF ON

agh pORT Eﬂ PRINCIPAL POWER

(@) SWITCH
© NRTL/C
DISCONNECT POWER CORD @
BEFORE REPLACING FUSE
Q Neo
TH PART 15 OF THE FCC RULES.

THE FOLLOWING TWO —_— T
CCAUSE HARMFULL . AND I

TR NAY CAUSE UNDESIRED OPERATION. | — Fuse
-m T Power connector

DIE IN DIESEM GERAT ENTSTEHENDE
0 UNG IST
[seschiLeunicunasspannunc kuemen as 20 KV |
FUSE (250 V) FUSE (250 V)
LINE FREQUENCY AMPS | POWER
VOLTAGE RANGE | Ui A | s xohiem/A\ | MAX | MAX

100-240 VAC 48-63 Hz 10 AFAST 5A(T) 8A 600 W

TRUMENT MAY BE
ED BY ONE OR MORE
OR

PPLICATIONS.
TION PROVIDED ON

)

Figure 1-1: Rear panel power switch, fuse holder, and power connector.
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Turning on the Instrument  Push theDN/STBY switch (shown in Figure 1-2) on the lower left side of the
front—panel to power on the instrument. Check that the fan is blowing air out of
the instrument.

NOTE. The instrument needs to be warmed up for at least 20 minutes and the
clock calibrated in order to operate at its optimum accuracy.

" 201
[ Tektl'on/lx AWGS520 ARBITRARY WAVEFORM GENERATOR  14g/s

1

Sloololo)

&E@® ) ) = =) =) =) = \@

CLEAR
MENU

ON/STBY switch

Figure 1-2: Location of the ON/STBY switch
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Installation

Power-On Diagnostics  The instrument automatically runs power-on self-tests and internal calibration
procedures to check that the instrument is operating normally.

Check the results of the power-on self-tests. If all the diagnostic tests are
completed without error, the instrument displ&gssand then displays the
SETUP menu screen.

If the system detects an error, the instrument disptailsand the error code
number on the screen. You can still operate the instrument if you exit this state,
but the wave output accuracy is not guaranteed until the error is corrected. To
exit the diagnosis/calibration mode, push any button. The system goes to the
SETUP menu screen.

NOTE. Contact your local Tektronix Field Office or representative if the
instrument displays an error message. Make sure to record the error code
number.

Turning Off the Instrument  To power down the AWG500-Series Waveform Generator generator, push the
ON/STBY switch on the front—panel.

WARNING. Some components in the AWG500-Series Waveform Generator are

A still connected to line voltage after turning off the instrument from the front-pan-
el ON/STBY button. To remove all power from the instrument, turn the
PRINCIPAL POWER SWITCHon the back panel to OFF, or disconnect the
power cord from the instrument.
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Operating Basics

This section contains the following information:

Functional OverviewDescribes the instrument buttons, controls, connectors,
and typical screen displays.

Basic OperationsDescribes how to operate menus and enter numeric and
text values.

Editor OverviewIntroduces the waveform editor functions and operations.
Setup OverviewDescribes about the SETUP screen, and simple operations.

Tutorials Contains examples that show the fundamental operating proce-
dures required to use the AWG500-Series Waveform Generator to create and
output waveforms. These examples quickly introduce you to the basic
instrument operation and functions.

Menu StructuresShows the tree structure of each menu.
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Y A
Functional Overview

This section describes the names and functions of the front and rear-panel
buttons, knobs, and connectors. Also described are typical screen elements such
as menus, forms (dialog, pop-up, and so on) and icons.
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Functional Overview

Front Panel Controls

CAUTION: Do not push the eject button while the
LED lights. Doing so can cause data corruption on
the floppy disk and the instrument to be hanged up.
You need to turn the instrument power off and on
when hanged up.

Floppy disk drive

disk with this instrument.

Save or load the various types of data created or used
in the instrument to/from the 3.5 inch 2HD floppy disk
with MS-DOS format. You can also format a floppy

SETUP menu button

APPL menu button

Displays the SETUP Main Menu, which
lets you set the waveform output
parameters.

Displays the APPL Main Menu, which lets
you run a specific application program to
create waveforms.

EDIT menu button

Displays the EDIT Main Menu, which lets
you create or edit waveforms, as well as
perform directory and file tasks.

UTILITY menu button

Displays the UTILITY Main Menu, which
lets you set the instrument parameters.

Arrow buttons

Controls up, down, right, and left
movements of the cursor or a selected item,
for example, movements of a selected item
in a dialog box or pop-up menu.

HARDCOPY button

Produces a hardcopy of the screen display,
which can be transferred, as a file, to the hard
disk, a floppy disk, and/or a networked
device.

(7 N\
Tektronix AWG520 ARBITRARY WAVEFORM GENERATOR ,559: s
X A 0 C? See Figure 2-2
] )
g
i Bottom and side bezel menu buttons @
1] The bottom buttons call up sub @
menus, and the side buttons execute E
more detailed operations within the —< E See Figure 2-3
By sub menus. @
L= ~ *@ o ML o oo
/s N N
= O m ouTPUT H
o CH1 o CH2
NSEEEEEE-J el
/ sy crour smomso SU Ao aeery o s
. J
ON/STBY button CLEAR MENU button Output connectors PANEL LOCK LED indicator
This button is the Cancels the current On the AWG 510, provides normal (CH1) and

power switch in
normal operation.
The PRINCIPAL
POWER SWITCH
on the rear panel
must be on.

operation and closes side
and sub menus. The display
can be returned to the top
level by repeated pushing.
Pushing this key two times
makes the panel control

(SYSTem:KLOCK) unlock.

inverted (CH1) waveforms.

On the AWG 520, provides two separate waveform
outputs from the CH1 and CH2 connectors.

The maximum output level is +2 V into a 50 2 load.

The LED indicator lights when the
front panel control is locked. You
can lock the front panel controls
only through GPIB interface.

HDD LED indicator

CAUTION: Do not apply any external voltage to the
output connector. Doing so can damage the
instrument.

The LED indicator lights when the disk
drive is in operation.

Figure 2-1: Front panel controls
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Functional Overview

TOGGLE button General Purpose knob
Switches the active cursor on the waveform and pattern - - ; ;
editor. In the sequence editor, this button can be used to Selects a menu item or adjusts a numeric value on the instrument. When
cancel the numeric input mode and make the left and right the knob icon is displayed on the screen next to an item, it indicates that
arrows available to move the highlight cursor. that item can be controlled with the general purpose knob.

~
SHIFT button
TOWLE
When you push a numeric or unit button while the
SHIFT LED is on, the function shown in blue above
a key is executed. The SHIFT button toggles on . o
and off. When the instrument displays the File D
Name Input dialog box, you can input upper case
characters when the SHIFT LED is on. When you
exit the dialog box, the SHIFT LED also goes off. M « m
ENTER kéy O] Keypad
- s Enters numeric values. The keys G, M, k, m, u, n
This ENTER key has the same [éj and p are unit keys. The keys A, B, C, D, E and F
function as that found in keypad. are used to enter a hexidecimal value. These keys
CLR button A 8 c are accessed with the SHIFT button. The unit keys
: : : C) also work like the ENTER key.
Clears text in an active text field. ‘ on <) b
Delete button
Deletes a character positioned just left of the text cursor and Confirms the numeric or character string you typed and enters it
moves the cursor to the left by one character. When the text in the instrument. When using the general purpose knob, push
cursor is at the left-most position. this button does not take any ENTER to confirm the settings.
action.
INF button

Sets the Repeat Count to Inf. in the sequence editor. This button
can be used only for this purpose.

Figure 2-2: Front panel keypad area

2-4 AWG510 & AWG520 Arbitrary Waveform Generator User Manual



Functional Overview

QUICK EDIT button

Enters the QUICK EDIT mode from the waveform editor. Use of this
button enables you to edit waveforms that have immediate effect on the
output signal. Use together with the VERTICAL and HORIZONTAL
controls for quick edit.

TRIGGER controls
RUN button Controls the trigger parameters.
Enables waveform output. The signal )
output depends on the RUN mode Pushing the TRIGGER MENU button
settings. displays the Trigger side menu. This is
m—VERTIC\\L NS A HORIZONTAL M) MSSSSN TRIGGER IS the same effect as by pushing
AU % 8 LCEVS SETUP (front)—Trigger (bottom).
D
CH1, CH2, and DIGITAL buttons I The LEVEL knob adjusts the trigger
Selects the channel to set on the SETUP (D) % E’) % level.
menu screen. When you push the button,
the button’s LED lights. You cannot select LEVEL/SCALE SAMPLE RATE /SCALE THORCE FORCE TRIGGER button
CH1 and CH2 at the same time. You can o y D) Pushing the FORCE TRIGGER button
select either CH1 or CH2, but when you e h i
select the DIGITAL, CH1 and CH2 are FORCE generates an internal trigger event.
deselected. Likewise, when you push -
CH1 or CH2, the DIGITAL button is A
deselected. [
The DIGITAL function is effecti I b g Y ’
e unction is effective only
when option 03 is installed. The CH2 FORGE EVENT button
function is available only for the Pushing the FORCE EVENT button generates an
AWG 520. internal event signal.
VERTICAL controls HORIZONTAL controls
Used to control the output vertical axis parameters. Used to control the output horizontal axis parameters.
Pushing the VERTICAL MENU button displays the VERTICAL side menu. Pushing the HORIZONTAL MENU button displays the Horizontal side menu.
This is the same effect as by selecting SETUP (front)— Vertical (bottom). This is the same as by selecting SETUP (front)—Horizontal (bottom).
The OFFSET knob,adjusts the vertical offset. The OFFSET knob adjusts the horizontal position.
The LEVEL/SCALE knob adjusts the amplitude. The SAMPLE RATE/SCALE knob adjusts the clock frequency.

Figure 2-3: Front panel trigger and output controls
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Functional Overview

Rear Panel

ﬁ CAUTION: Only apply signals within the stipulated range to the INPUT connector. Voltages in excess of
the stipulated range can damage the instrument.

ﬁ CAUTION: Do no apply any external voltage to the OUTPUT connector. Doing so can damage the

instrument.
TRIG IN connector 10 MHz REF IN connector EXT CLOCK IN connector
External trigger signal External 10 MHz reference | External clock signalinput. |
input. clock signal input.
PRINCIPAL POWER SWITCH
NOISE OUT connector ADD IN connector CLOCK out cqnnector Applies power o the standby Gircuit, In
[ Noise signal output. | [ Add signal input. | [ Sampling clock signal output. | addition to this switch being on, the front
panel ON/STBY switch must also be
turned on.

EVENT IN connector 10BASE-T connector IEEE STD 488 connector Power supply fuse holder
Inputs external event signals. This Connect to the Ethernet A GPIB connector for remote The 10 A fast blow and 5 A (T)
signal can be used for sequence network. computer control through an fuse are used for 115 V and 230
control in Enhanced mode IEEE 488 standard parallel interface. V systems, respectively

/
] ® n“f ,":“W /A WARNING @ PRINCI [AL ]
F ﬁ]ﬂ . o POWER SYITCH o . c E
o } © va: BASET IEEE STD %88 PORT I:H
— G-

@.

TRIG IN 10 MHZREFIN  EXT CLOCK IN

J] o —_Je ¥
A\ ATTENTION
DISCONNECT POWER CORD @
KEYBOARD BEFORE REPLACING FUSE
eo

|
DISPLAY MONITOR O\\" | |

¢

TKQOVIRX  50a3Vp-pMAX 500 p-p mAX
50025 MAX

NOISE 0UT ADDIN

CLOCK 0UT

0 d8m MAX +1VMAX

\ sescLEuNGUNGSsPas s kLewen s 20 KV
» VOLTAGE FREQUENCY || fUSE 0 N [ FUSEZ0V) | awps | poweR
RANGE RANGE Taxt i | saomm/ | WA | max
@/ 90-250 VAC 48-63 Hz 10 AFAST 5A(T) 8A 600 W
L] (] [©) ]
—u DIGITAL OUT U—
connector KEYBOARD Power connector
MARKER OUT connector (Option 03 only) connector Connect the provided power cable to this
connector.
Outputs marker signals. Each Outputs waveform digital data Connect to a standard PC
channel is equipped with two DO to DO. 101-key keyboard.
MARKER OUT connectors.
DISPLAY MONITOR OUT
CAUTION: If external voltages are applied to the digital data connector
output connectors, be sure to set the high-impedance control
correctly so that signal collisions do not result in output Connect to an external monitor.
currents or voltages in excess of the rated values.

Figure 2-4: Rear panel map
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Basic Operations

Menu Operations

This section describes the AWG500-Series Waveform Generator menu system
and numeric and text input methods.

The AWG500-Series Waveform Generator uses menus to make selections. There
are four menu buttons, labeled EDIT, SETUP, APPL, and UTILITY, as shown in
Figure 2-5. Pushing a menu button displays the corresponding screen and menu
buttons. These menus let you edit waveforms, initialize instrument settings,

define instrument operation, and specify waveform output parameters.

You select items within the displayed menu by pushing the bottom or side bezel
button nearest to the menu item. These buttons consist of seven bottom buttons
and five side buttons, as shown in Figure 2-5. These menu bezel buttons are
referred to as bottom menu buttons (or bottom buttons) and side menu buttons
(or side buttons).

The CLEAR MENU button cancels the current menu operation, clears the
current menus from the screen, and exits to the previous instrument state.

Menu buttons

-
Tektronix AWG520 ARBITRARY WAVEFORM GENERATOR ,5250/1; .
e I (@ED)
— -«
(D)
~H —\:::TICAL- —— o
i 0| & O O
il E g [E0] e
Side menu bezel buttons E i @
H 5 (side buttons) E (@)
| Bottom menu bezel buttons @
| LI| (bottom buttons) ] &)
A
L N
D ] i M M i " " [ OUTPUT T e
ENSEEEEEEN I
‘ v s Qi oo
\_
CLEAR MENU button

Figure 2-5: Menu buttons, bezel menu buttons, and the CLEAR MENU button
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Basic Operations

2-8

Menu Elements

Pushing a front-panel menu button displays that buttons screen and bottom menu
items. You select a bottom menu item by pushing the button directly below that
menu item.

Pushing a bottom button displays a side menu, pop-up menu, list, or dialog box.
Figures 2—6 through 2—8 show examples of the side menu, pop-up menu and
dialog box, respectively.

Clock: 500.00000MS/S  Run Mode: CORUNUOLS Stopped [* ]
T U 0 A 099 L 999 Numeric
1600 pts Walue a Yalue -25.138m| Input
Point Data [Marker1]Marker2
1] 25.130m] B 0 Data
2| 56.244m [£] 2] 2]
3] 75.327m [£] 2]
4 108.36m [£] 2] |
5[ 125.33m|_ 0 0 Markerl
6] 150.23m [£] [{] Hicl‘l
7| 175.62m] __© ] Lo
8] 199.71m 1] 1]
a] 224.27m [}] 1] Marker2
16| 248.69m [£] 2] .
11] 272.95m] @ 0
12[ 297.04m] B ] Low
13 320.94m [%] 1]
14 344.64m [£] [{]
15[ 368.12m [Z] [{]
16] 391.37m 1] 1]
17] 414.38m [£] [2]
18] 437.12m [£] 2]
19| 459.58m [2] 2]
28| 481.75m [£] 2]
21| 503.62m [%] [1]
File Operation Tools window Settings Undo!
N
~
Bottom menu

Figure 2-6: Bottom and side menus

~<— Status display

~

> Side menu

You use a side menu button to display a side submenu, set a parameter, perform a
task, or cancel an operation. Table 2—1 describes the side menu button types.

AWG510 & AWG520 Arbitrary Waveform Generator User Manual



Basic Operations

Table 2-1: Side menu elements

Menu items | Description Menu items | Description
Executes the displayed func- Cannot be used in the current
External tion immediately. instrument state (menu item is
grayed out).
Output | Switches between two param- . Allows making selections by
S eters each time the side button Filter using the general purpose
[Normal B
sirTa is pushed. 20 MHz || knob.
. Allows entering numeric values Displays sub menus. Note that
Amplitude | | sing the numeric buttons or Marker. | the label on the item is fol-
1.008%pp || the general purpose knob. “ | lowed by an ellipsis {...).

A pop-up menu, shown in Figure 2—7, displays a list of choices from which you
make a selection. Use the general purpose knob or the front-panel arrow buttons
to move up or down in the list. Push & side button or thENTER

front-panel button to confirm the selected item.

@ Clock: H00.00000MS/S  Run Mode: CONLINUDLS Stopped

T:sinedx.wim L ] A 999 R 999
1000 pts Value g 1 walue -25.030m|
1.0000

Standard Waveform...

cut
copy

Set Data High/Low...

Horizontal Shift...
Horizontal Rotate...
Yertical Shift...
Expand...

Vertical Scale...

-1 |Horizontal Invert...
Yertical Invert...
Mar|clip... | |
Shift Register Generator... 0K
Set Pattern... | |
Numeric Input...

=
2

File Operation Tools Zoom/Pan | Window | Settings Undo!

Figure 2-7: Pop-up menu example
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Numeric Input

2-10

A dialog box, shown in Figure 2—8, displays a form in which you make
selections or enter values. Use the front-panel arrow buttons to select items or
fields. A selected field or item is highlighted. Use the keypad buttons or the
general purpose knob to change values in selected text/numeric fields or change
1-of-N fields. A 1-of-N field contains two or more choices of which only one can
be selected at a time.

Push theOK side button to confirm the dialog box; push @encelside button
or theCLEAR MENU button to exit the dialog box without making any
changes.

Text/Numeric fields

Window

Total Points: 1060

Clock: (T60.66060MS/s ]

Yiew: [EEREE Table jJ«— 1-of-N choice
General

Horizontal Unit: Point BETE

Update Mode:

Cursor Link:

Grid: [edii On [* ]

Interpolation:

Figure 2-8: Dialog box example

Refer toNumeric Inputon page 2—-10 aritext Inputon page 2—13 for more
information on selecting and entering values in menus and dialog boxes.

You can enter numeric values by using either the numeric keypad or the general
purpose knob. If the side menu item displays a value, you can alter this value
using the general purpose knob or numeric buttons.

Pushing the type of side menu button or selecting a parameter in a pop-up menu
causes the current setting to appear on the right end of the Status Display area as
shown in Figure 2-9.
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Knob icon ———>) 120.00000MS /s

Horizontal

Underscore

— I Clnrk Raf

Figure 2-9: Knob icon displayed in Status Display Area

The General Purpose A knob icon with a numeric value that includes an underscore character indicates
Knob that you can change the value at the underscore location by using the general
purpose knob or keypad buttons. By default, the underscore character is
positioned under the digit specified depending on the parameters. You can only
change the value represented by the digits at and to the left of the underscore.
Use theq and® arrow buttons to move the underscore to the desired position and
then turn the general purpose knob to change the value.

If the numeric value has the knob icon, but does not have the underscore, then
turning the general purpose knob cycles through a predefined set of values.

When using the general purpose knob, values you change in side menus and
menu screens take effect immediately: values in pop-up menus are not effective
until you push th®©K side button or thENTER front-panel button.
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The Numeric Keypad

Figure 2—10 shows the numeric keypad, with descriptions of the button
operations.

SHIFT

<— The SHIFT button enters a character
labeled in blue. Push the SHIFT button
and then push the keypad button.

AERE
i (o o o
[t [o][=F (o)

m
z
5
m
D

The CLR button CLR (€ |<—— The ENTER button
deletes all characters enters the current value
in the current field. into the instrument.

The DELETE button deletes the
character to the left of the caret.

Figure 2-10: Keypad buttons

The G, M, k, my, n, and p are unit buttons. The A, B, C, D, E, and F buttons
are used for entering hexadecimal values.

To use the numeric keypad to enter a value, position the caret to where you want
to change a value and then push a keypad button. If you want to enter a unit
value labeled in blue just above each numeric button, push or hold down the
SHIFT button and then push the corresponding numeric button.

To enter or change more than one character, move the caret to the next position
to change. When you are done entering values, pusENf&R button to

confirm the changes and enter them into the instrument. For example, to enter
200.5us, pusi?, 0,0, ., 5, n (SHIFT + 4), andENTER.

When you enter a value larger than the maximum value in the range for the
parameter, the parameter will be set to the maximum value. As the same fashion,
when you enter a value smaller than the minimum value, the minimum value

will be set in the parameter. To set to the maximum or minimum value, enter a
great larger value or smaller value. This is useful when you do not know the
range that can be set.
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Text Input

Note that the current unit is always kept when you just useNAEER after
entering digits. For example, suppose that the Clock is currently set to 100.0
MS/s. When you press 0 andENTER buttons in this order, the Clock will be
set to 50.0 MS/s. To set to 500 kS/s, pfess5 andENTER buttons, 085, 0, O,
SHIFT, and8 buttons in this order.

When you need to assign a name to a waveform file or equation, or a IP address
to the instrument, the instrument displays a text dialog box, of which the ones
shown in Figure 2—11 are typical. The text field is where you enter or change an
existing character string. The character palette is where you select alphanumeric
characters to insert into the text field. You can also select equation or file names
from the name list to insert into the text field.

Caret

Inpul Filename
D|ive: Main

Direcyory: /

[D_X2[WIM

ABCDEFGHI JK
()x+,-./012

v Text field

LMNOP ;
34567 3 ~|<— Character palette

Filename
LIN SWP.EQU
LIN SWP.WFM
LOG SWP.EQU

Name list

LORENTZ.EQU
LORENTZ. WFM
Torentz.wim

MARKER.wim
NETO61.witn
NETBB2. Wit

Network Drive Directory
I i ) Text field
f ) ﬁ‘ 3 ~I<— Character palette

Network Drive Address (nhn.nnn.nhn.nnn) '
I | Text field

Figure 2-11: Three type of Input text dialog boxes
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To select a character from the character palette, use the general purpose knob to
highlight a character and then push BTER to insert the character into the

text field. Repeat this step until you have entered all characters in the text field.
By default, the character palette is selected. To select text from a file name list,
use thea andw arrow buttons to move the knob icon to the file name list.

Table 2—2 describes all the controls you can use for entering and editing textual
input.

Table 2-2: Text input button functions

Control Description
General purpose knob | Selects the character to insert into the text field.

4 and » arrow butions | Moves the character insertion caret left or right in the text field.

ENTER button Inserts the selected character or character string into the text field.
<— bution Deletes one character to the left of the caret.

CLR button Clears the entire text field.

Numeric buttons Enters numeric characters into the text field.

SHIFT button Enters a selected character in upper case. When you push the

SHIFT button, the SHIFT LED lights. When the dialog box
disappears, the SHIFT LED also goes off.

Shortcut Controls

Figure 2-12 shows the shortcut buttons and knobs that control specific instru-
ment setup parameters. Using the shortcut controls lets you adjust the output
setup parameters even while you are displaying another menu. Table 2—-3
describes the shortcut controls.

4NN VERTICAL HEER) 4EEEN HORIZONTAL IR M TRIGGER I
OFFSET OFFSET LEVEL

O | O

QUICK EDIT
VERTICAL HORIZONTAL TRIGGER
MENU MENU MENU

O | O] CD .

LEVEL/SCALE SAMPLE RATE /SCALE s

m

FORC
EVEN

Figure 2-12: Shortcut controls
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Table 2-3: Shortcut controls

Controls

Description

VERTICAL

VERTICAL

)

Displays the Vertical side menu. This is the same operation as
selecting SETUP (front)—Vertical (bottom).

OFFSET

O

Adjusts the vertical offset parameters. This is the same as selecting
SETUP (front)—Vertical (bottom)—-Offset (side), and then turning the
general purpose knob.

LEVEL/SCALE

Adjusts the amplitude parameters. This is the same as selecting
SETUP (front)—Vertical (bottom)—Amplitude (side), and then turning
the general purpose knob.

HORIZONTAL

-,

Displays the Horizontal side menu. This is the same as selecting
SETUP (front)—Horizontal (bottom).

SAMPLE RATE / SCALE

Adjusts the clock setting. This is the same as selecting SETUP
(front)—Horizontal (bottom)—Clock (side), and then turning the
general purpose knob.

TRIGGER

D

Displays the Trigger side menu. This is the same as selecting
SETUP (front)—Trigger (bottom).

LEVEL

O

Adjusts the trigger level setting. This is the same as selecting
SETUP (front)—Trigger (bottom)—Level (side), and then turning the
general purpose knob.

File Management

This section is an overview of the instrument commands and operations for
doing file management tasks. RefelFite Managemenbn page 3-185 for more

information.

The AWG500-Series Waveform Generator uses numerous file formats to hold
different types of data. These file types are listed in Table 2—4. Note that the
instrument checks the file format and processes the file based on its content,
regardless of the file extension.

File Type Extensions
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Locating Files

Table 2-4: AWG500-Series Waveform Generator file types

Extensions | Files Recomended file extension

WFM Waveform file Contains waveform data. All signal data must be in
waveform format before it can be output. Created with the
waveform editor, by compiling an equation file, or when
importing waveforms from external equipment.

.PAT Pattern file Contains digital pattern data. Created with the pattern editor.

SEQ Sequence file Contains waveform sequence and trigger data. Created with
the sequence editor.

.EQU Equation file Contains equations that describe a waveform. Created with
the equation/text editor.

TIXT Text file Contains ASCII text. Created with the equation/text editor.

SET Setup file Contains instrument setup and configuration data. Created

from the SETUP menu.

There are three locations for storing waveform data on the AWG500-Series
Waveform Generator: the instrument hard disk drive, the instrument floppy disk
drive, or a remote storage device accessible through the Ethernet interface. If the
file you want to load is not on the current drive, use the EDIT menu main screen
Drive andDirectory bottom menu buttons to open side menus that let you
change the current drive location. Table 2-5 describes the Drive and Directory
bottom buttons.

Table 2-5: Drive and Directory menus

Bottom
menu Side menu Description
Drive Main Changes the instrument current drive. To select a drive,

Floppy push the appropriate side menu button. Note that there must

Net1 be a floppy disk inserted in the instrument floppy disk drive

Net2 in order to select the floppy drive.

Net3
Note that the label Net1, Net2 and Net3 vary depending on
the net name settings in the UTILITY menu.

Directory Up Level Moves you up a directory level.

Down Level Moves you down a