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Tektronix warrants that the products that it manufactures and sells will be free from defects in materials and workmanship
for a period of one (1) year from the date of shipment. If a product proves defective during this warranty period, Tektronix,
at its option, either will repair the defective product without charge for parts and labor, or will provide a replacement in
exchange for the defective product.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the
warranty period and make suitable arrangements for the performance of service. Customer shall be responsible for
packaging and shipping the defective product to the service center designated by Tektronix, with shipping charges prepaid.
Tektronix shall pay for the return of the product to Customer if the shipment is to a location within the country in which the
Tektronix service center is located. Customer shall be responsible for paying all shipping charges, duties, taxes, and any
other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage resulting
from attempts by personnel other than Tektronix representatives to install, repair or service the product; b) to repair
damage resulting from improper use or connection to incompatible equipment; c) to repair any damage or malfunction
caused by the use of non-Tektronix supplies; or d) to service a product that has been modified or integrated with other
products when the effect of such modification or integration increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR
IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’ RESPONSIBILITY TO
REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO
THE CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE
LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE
OF WHETHER TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH
DAMAGES.
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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.

�%� �$"#�$ �")�$ �"$�� Use only the power cord specified for this product and
certified for the country of use.

�"!!��& �!� ��%�"!!��& �$"#�$�+� Do not connect or disconnect probes or test
leads while they are connected to a voltage source.

	$"'!� &�� �$"�'�&� 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.


�%�$(� ��� ��$ �!�� ��&�!�%� 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 this product with covers or panels
removed.

�%� �$"#�$ �'%�� Use only the fuse type and rating specified for this product.

�("�� �*#"%�� ��$�'�&$+� Do not touch exposed connections and components
when power is present.

�" �"& 
#�$�&� ��&� �'%#��&�� ����'$�%� If you suspect there is damage to this
product, have it inspected by qualified service personnel.

�" �"& 
#�$�&� �! ��&��� # �"!��&�"!%�

�" �"& 
#�$�&� �! �! �*#�"%�(� �& "%#��$��

���# �$"�'�& �'$����% ����! �!� �$+�

�$"(��� �$"#�$ ��!&���&�"!� Refer to the manual’s installation instructions for
details on installing the product so it has proper ventilation.

�" �("�� ��$� "$

��$%"!�� 
!�'$+
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� ��
� ������� These terms may appear in this manual:

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

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

����� �� ��� ���
�	�� 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 including the product.

������� �� ��� ���
�	�� The following symbols may appear on the product:
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���� �� ��������

����	��
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����	��
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Only qualified personnel should perform service procedures. Read this Service
Safety Summary and the General Safety Summary before performing any service
procedures.

�� 	�� ���!��� ������ Do not perform internal service or adjustments of this
product unless another person capable of rendering first aid and resuscitation is
present.

���������� ��"��� To avoid electric shock, disconnect the mains power by means
of the power cord or, if provided, the power switch.


�� ���� ���� ���!����� ���� ��"�� 
�� Dangerous voltages or currents may
exist in this product. Disconnect power, remove battery (if applicable), and
disconnect test leads before removing protective panels, soldering, or replacing
components.

To avoid electric shock, do not touch exposed connections.

�������� ����� ��� ����� ���� � ������$� This product contains a Lithium:poly-
carbon monofluoride battery for calendar backup purposes. This battery is part of
the CPU unit and is not replaceable.
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The AWG710 Arbitrary Waveform Generator service manual provides informa-
tion necessary for servicing the waveform generator to the module level.

��

�	 ���
��
��

This manual is divided into main sections that address topics such as Specifica-
tions and Theory of Operation. Further, some sections are divided into subsec-
tions, such as Product Description and Removal and Installation Procedures.

Sections containing procedures also contain introductions to those procedures.
Be sure to read these introductions as they provide information needed to
perform the service correctly and efficiently. The following list provides a brief
description of each manual section.

� Specifications describes the waveform generator and the characteristics that
apply to it.

� Operating Information includes general information and operating 
instructions.

� Theory of Operation explains circuit descriptions that support service to the
module level.

� Performance Verification provides procedures for confirming that the
waveform generator functions properly and meets warranted limits.

� Adjustment Procedures provides information and procedures to perform
waveform generator adjustments.

� Maintenance contains information and procedures for performing preventive
and corrective maintenance on the waveform generator. These instructions
include cleaning, module removal and installation, and fault isolation to the
module.

� Options contains information on servicing factory-installed options.

� Electrical Parts List section refers you to the Mechanical Parts List section
which contains both the electrical and mechanical information on all module
parts.

� Diagrams contains illustrations of modules and functional blocks in the
waveform generator.

� Mechanical Parts List provides a listing of all replaceable modules, their
descriptions, and their Tektronix part numbers.
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Throughout this manual you will notice the use of certain conventions. Some
sections of the manual contain procedures for you to perform. To keep those
instructions clear and consistent, this manual uses the following conventions:

� Names of front panel controls and menus appear in the same case (such as
initial capitals or all uppercase) in the manual as is used on the waveform
generator front panel and menus. Front panel names are all uppercase letters;
for example, SETUP, UTILITY, HARDCOPY.

� Instruction steps are numbered unless there is only one step.

Throughout this manual, any replaceable component, assembly, or part of the
waveform generator is referred to generically as a module. A module is an
assembly (such as a circuit board), as opposed to a component (such as a resistor
or integrated circuit). Sometimes a single component is a module; for example,
the chassis of the waveform generator.

Symbols and terms related to safety appear in the Safety Summary at the front of
this manual.

���	��� ��

� �����������

Other documentation for the AWG710 Arbitrary Waveform Generator  includes:

� The AWG710 Arbitrary Waveform Generator user manual contains a tutorial
that describes how to operate the waveform generator. It also includes a
detailed explanation of how to best use the waveform generator features.

� The AWG710 Arbitrary Waveform Generator Programmer manual explains
how to use a GPIB interface to control the waveform generator remotely.

��	��
�

���
��
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	���� 1-800-833-9200*

������� Tektronix, Inc.
Department or name (if known)
14200 SW Karl Braun Drive
P.O. Box 500
Beaverton, OR 97077
USA

��� ���� www.tektronix.com



��� ������� 1-800-833-9200, select option 1*


�� ��� ������� 1-800-833-9200, select option 2*

�������
� ������� Email: techsupport@tektronix.com

1-800-833-9200, select option 3*

6:00 a.m. – 5:00 p.m. Pacific time

* ���� ����� ������ �� ���� ���� �� ����� ������
� ����� ������ ������ ���
�� ��
 � 
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This manual provides information and procedures necessary for properly
servicing the AWG710 Arbitrary Waveform Generator, as well as general
information critical to safe and effective servicing.

To prevent personal injury or damage to the waveform generator, review the
following information before attempting service:

� The procedures in this manual should be performed only by qualified service
personnel.

� Read the General Safety Summary and Service Safety Summary beginning on
page xi.

� Read Preparation for Use in the Operating Information subsection.

When using this manual for servicing, be sure to follow all warnings, cautions,
and notes.

�	�
��
���	 �	��
������� ����	���	�

Complete the performance check described in the Performance Verification
section every 12 months. In addition, a performance check is recommended after
module replacement.

If the waveform generator does not meet performance criteria, repair is 
necessary.

�����	�� 
�� �	�������

Throughout this manual the term, module, refers to any field-replaceable
component, assembly, or part of the waveform generator.

This manual contains all the information needed for periodic maintenance of the
waveform generator. Further, it contains all information for corrective mainte-
nance down to the module level. To isolate a module failure, follow the
troubleshooting procedures found in the Maintenance section. To remove and
replace any failed module, follow the instructions in the Removal and Installa-
tion Procedures subsection. After isolating a faulty module, replace it with a
fully tested module obtained from the factory. The Replaceable Mechanical
Parts subsection contains part number and ordering information for all replace-
able modules.
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Tektronix provides service to cover repair under warranty as well as other
services that provide a cost-effective answer to your service needs.

Whether providing warranty repair service or any of the other services listed
below, Tektronix service technicians are well trained service professionals. They
have access to the latest information on improvements to the AWG710 Arbitrary
Waveform Generator as well as new options.

Tektronix warrants this product for one year from date of purchase. The warranty
appears at the front of this manual. Tektronix technicians provide warranty
service at most Tektronix service locations. The Tektronix product catalog lists
all worldwide service locations.

Tektronix supports repair to the module level by providing Module Exchange.

������ ��
������ This service reduces downtime for repair by allowing you to
exchange most modules for remanufactured ones. Each module comes with a
90-day service warranty.

��� ���� ������������ Contact your local Tektronix service center or sales
engineer for more information on any of the repair or adjustment services just
described.

������� ������ 	����
�
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The AWG710 Arbitrary Waveform Generator is a waveform generator that can
generate simple and arbitrary waveforms, one-channel differential output
arbitrary waveforms, and function generator waveforms.

The AWG710 Arbitrary Waveform Generator allows you to create sine, triangle,
square, ramp, and complex waves, as well as direct current and noise signals.
You can also 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 control the instrument remotely by sending commands through both the
GPIB and 100/10BASE-T interfaces, as well as transfer waveform data directly
from a digital storage oscilloscope to the AWG710 Arbitrary Waveform
Generator using the GPIB interface. This enables you to use the instrument in
combination with other measurement equipment and a computer.

The AWG710 Arbitrary Waveform Generator contains the following main
features:

� 4.0 GS/s sampling rate

� 8-bit DA converter

� 16 M-word waveform memory (32 M optional)

� Two arbitrary marker outputs

� Five waveform editors (see Table 1–1)

����� ����������� "�!����� ��������
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The AWG710 Arbitrary Waveform Generator provides these additional features:

� An Ethernet port for using the NFS (Network File System) and/or FTP link.
Refer to Ethernet Networking in the AWG710 Arbitrary Waveform
Generator User manual for information.

� A GPIB interface that can be used for remotely controlling the AWG710
Arbitrary Waveform Generator and for transferring the waveform data from
the external oscilloscopes.

Refer to Connecting to a GPIB Network in the AWG710 Arbitrary Wave-
form Generator user manual for information on setting the GPIB parameters.

Refer to the AWG710 Arbitrary Waveform Generator Programmer manual
for information on the remote control commands.

Refer to the Reference:Capturing Waveforms subsection of the AWG710
Arbitrary Waveform Generator  user manual for transferring waveforms from
the external oscilloscopes to the waveform generator.

� A port on the rear panel for connecting a 101- or 106- type keyboard to the
AWG710 Arbitrary Waveform Generator. You can input values or text using
the keyboard instead of the numeric keypad on the front panel. Refer to the
Reference:External Keyboards section of the AWG710 Arbitrary Waveform
Generator user manual.

� An internal clock for setting up the current date and time. Refer to Internal
Clock (Date and Time) in the AWG710 Arbitrary Waveform Generator  user
manual. This setup procedure is also described in Tutorial 1: Instrument
Setup.

� An adjustment of focused color. Focused color allows you to display the
system utility screen and set the highlight color. Refer to the Focused Color
subsection for further information. This setup procedure is also described in
Tutorial 1: Instrument Setup in the AWG710 Arbitrary Waveform Generator
User manual.

����!����� ���!"�� 
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This section contains the AWG710 Arbitrary Waveform Generator specifications.
All specifications are guaranteed unless labeled Typical. Typical specifications
are provided for your convenience.

Specifications that are marked with the � symbol in the Characteristics column
are defined in the Performance erification section. The corresponding page of
the performance verification procedures can be found in the PV reference page
column.

Subcategories of the Characteristics column will appear in boldface font.

See Tables 1–2 through 1–21 for characteristics and descriptions of the electrical
specifications. For signal timing, see Figure 1–1 and for mechanical dimensions,
see Figure 1–2.

Performance limits in this specification are valid under these conditions:

� The AWG710 Arbitrary Waveform Generator must be calibrated/adjusted at
an ambient temperature between +20� C and +30� C.

� The AWG710 Arbitrary Waveform Generator must be in an environment
with temperature, altitude, humidity, and vibration within the operating
limits described in these specifications.

� The AWG710 Arbitrary Waveform Generator must have a warm-up period of
at least 20 minutes.

� The AWG710 Arbitrary Waveform Generator must be operating at an
ambient temperature between +10� C and +40� C.

Warranted characteristics are described in terms of quantifiable performance
limits.
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The certification and compliances for the AWG710 Arbitrary Waveform
Generator are listed in Table 1–22. See Table 1–23 for installation categories and
pollution degree descriptions.
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This subsection provides the following information:

� Supplying Operating Power

� Operating Environment

� Installation

� Repackaging Instructions

	�������� ��
������ ���
�

�������� To avoid equipment failure and potential fire or personal shock
hazards, do not exceed the maximum rated operating voltage of 250 V between
the voltage-to-ground (earth) and either pole of the power source. The AWG710
Arbitrary Waveform Generator  operates from a single-phase power source and
has a three-wire power cord with a two-pole, three-terminal grounding plug.
Also, before making a connection to the power source, be sure the AWG710
Arbitrary Waveform Generator has a suitable two-pole, three-terminal ground-
ing-type plug.

To avoid personal shock, do not touch any conductive parts. All accessible
conductive parts are directly connected through the grounding conductor of the
power cord to the grounded (earth) contact of the power plug. The AWG710
Arbitrary Waveform Generator is safety Class 1 equipment (IEC designation).

To prevent electrical shock, remove all power from the instrument, turn the
PRINCIPAL POWER SWITCH on the back panel to OFF, and disconnect the
power cord from the instrument. Some components in the AWG710 Arbitrary
Waveform Generator are still connected to line voltage after toggling the
instrument to Standby from the front panel ON/STBY button.

A power cord with the appropriate plug configuration is supplied with each
AWG710 Arbitrary Waveform Generator. Table 2–1 provides color-coding
identification for the power cord conductors. If you require a power cord other
than the one supplied, refer to Table 2–2.
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The AWG710 Arbitrary Waveform Generator operates with any line voltage from
90 to 250 VACRMS with any line frequency from 48 to 63 Hz. There are two
fuses, either of which may be used throughout the line voltage and frequency
ranges. The two fuses are not interchangeable as each requires a different fuse
cap.

Memory modules with on-board batteries allow the AWG710 Arbitrary
Waveform Generator to retain only internal clock data upon loss of the AC power
source.

To set the date and time in the waveform generator, see the Reference:Internal
Clock (Date and Time) section of the AWG710 Arbitrary Waveform Generator
user manual.

����
���� �����������

The following environmental requirements are provided to ensure proper
operation and long instrument life.

Operate the Waveform Generator where the ambient air temperature ranges from
10� C to +40� C (50� F to +104� F). Store the Waveform Generator at ambient
temperatures from –20� C to +60� C (–4� F to +140� F). After storage at
temperatures outside the operating limits, allow the chassis to stabilize to a safe
operating temperature before applying power.

The Waveform Generator is cooled by air drawn in and then exhausted through
the cabinet side panels by an internal fan. To ensure proper cooling of the
Waveform Generator, allow at least 15 cm (6 in) clearance on both sides, 2.0 cm
(0.8 in) on the top and bottom, and 7.5 cm (3 in) at the rear of the Waveform
Generator. (The feet on the bottom of the Waveform Generator provide the
required clearance when set on flat surfaces.)

�������� When the air flow is restricted and the temperature of the DAC module
surface exceeds 80� C, the AWG710 Arbitrary Waveform Generator may
temporarily shut down to protect the internal modules. To prevent temporary
shutdown of the waveform generator, do not restrict air flow through the chassis.

The AWG710 Arbitrary Waveform Generator displays the message “Power fail
or out of temperature limit” before shutting down.

 If the AWG710 Arbitrary Waveform Generator shuts down unexpectedly, create
more ventilation around the waveform generator.  Wait a few minutes to allow
cool down and then switch the power on again.
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Before installation, refer to the Safety Summary section at the front of this
manual for power source, grounding, and other safety information.

Verify that you have the correct operating environment.

��
	���� Damage to the instrument can occur if it is powered on at tempera-
tures outside the specified temperature range.

The AWG710 Arbitrary Waveform Generator operates correctly in ambient
temperatures from +10� C to +40� C (50� F to +104� F) and relative humidity
from 20% to 80% with no condensation. If the instrument is stored at tempera-
tures outside this range, do not switch on the power until the chassis is within the
operating temperature range. For detailed operating environment information,
refer to Specifications on page 1–3 and 1–14.

��	�. If you are installing the instrument in a rack, refer to the instruction sheet
that accompanies the rack-mounting kit for proper installation procedures.

Verify that there is nothing blocking the flow of air at the fan and air intake
holes. The instrument exhausts air using the internal fan. Create open space at the
sides of the instrument so that it does not overheat. The following are the
minimum space requirements for air flow around the instrument:

Rear 7.5 cm (3 in)
Left and right 15.0 cm (6 in)
Top and 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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��	�. If the air flow is restricted and the internal temperature of the AWG710
Arbitrary Waveform Generator exceeds the proper operating temperature range,
the instrument temporarily shuts down to protect the internal modules from
overheating. To prevent temporary shutdown of the AWG710 Arbitrary Waveform
Generator do not restrict air flow through the chassis.

 If the AWG710 Arbitrary Waveform Generator  shuts down unexpectedly,
improve the ventilation around the waveform generator and wait a few minutes to
allow it to cool down; then switch the power on again.

You cannot power on the instrument when the ambient temperature exceeds the
instrument temperature operation range. Wait until the instrument cools down, or
the ambient temperature decreases to valid operating temperatures, before
turning on the instrument again.

Verify that the fuse is the proper type and rating.

Remove the fuse from the fuse holder on the rear panel and check the fuse. To
remove the fuse, turn it counterclockwise with a screwdriver while pressing in.
Table 2–3 lists the two fuse types and ratings.


������� To avoid electrical shock, be sure that the power cord is disconnected
from the socket before checking the line fuse.
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��	�. 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.
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����. The second fuse listed in the table on page 2–5 is approved under the
IEC standards. This fuse is used in equipment sold in the European market.
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Check that you have the proper electrical connections. The AWG710 Arbitrary
Waveform Generator operates within the following power supply voltage and
frequency ranges:


��� $��"���  ���� ��� � ��� �


��� � ��#���' �	 � �� �"
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Connect the proper power cord from the rear panel power connector to the power
system.

����. The AWG710 Arbitrary Waveform Generator is shipped with a 115 V
power cord. If the AWG710 Arbitrary 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 2–2 for the available power cord types.

Push the PRINCIPAL POWER SWITCH  (shown in Figure 2–1) on the rear
panel of the instrument. Power is now applied to the instrument standby circuitry.
Once the instrument is installed, leave the PRINCIPAL POWER SWITCH  on
and use the ON/STBY switch, located on the front panel, to toggle the instru-
ment between ON and STBY.
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To power on the instrument, push the ON/STBY switch (shown in Figure 2–2)
on the lower left side of the front panel. Check that the fan is blowing air out of
the instrument.

����. The instrument must be warmed up for at least 20 minutes and the clock
calibrated to operate at its optimum accuracy.

������� ���
	


������ �����	������� �� ��� �
�
��� ������

����� ��



Preparation for Use

AWG710 Service Manual ���

The instrument automatically runs power-on self tests to check that the instru-
ment is operating normally.

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

If the system detects an error, the instrument displays Fail and 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 mode, push any button. The system goes to the SETUP menu
screen.

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

Power off the AWG710 Arbitrary Waveform Generator by toggling the ON/
STBY switch to the STBY position and turning the PRINCIPAL POWER
SWITCH  on the rear panel to OFF.


������� To prevent electrical shock, remove all power from the instrument,
turn the PRINCIPAL POWER SWITCH on the back panel to OFF, and
disconnect the power cord from the instrument. Some components in the AWG710
Arbitrary Waveform Generator  are still connected to line voltage after turning
off the instrument from the front panel ON/STBY button. 

To prevent loss of data and/or damage to the hard disk, before the power off,
confirm that the hard disk LED on the lower right of the front panel does not
light or blink.
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Use the original packaging material to return the instrument. If the original
packaging is unfit for use or is not available, repackage the instrument as
follows:

1. Obtain a corrugated cardboard shipping carton with dimensions of at least 
three inches greater than the instrument dimensions and having a carton test
strength of at least 125 kg (275 lb).

2. If you are shipping the instrument to a Tektronix Service Center for repair or
calibration, attach a tag to the instrument with the following information:

� Owner of the instrument (with address)

� Name of a person at your firm who may be contacted if additional
information is needed

� Complete instrument type and serial number

� A description of the service required

3. Wrap the instrument with polyethylene sheeting or equivalent to protect the
outside finish and prevent entry of packing materials into the instrument.

4. Cushion the instrument on all sides by tightly packing urethane foam
between the carton and the instrument, allowing for 7.62 cm (3 in) of
padding on each side (including top and bottom).

5. Seal the carton with shipping tape or with an industrial stapler.

6. Make sure that the Tektronix Service Center address and your return address
are placed on the carton in one or more prominent locations.

����. To avoid damaging the instrument, do not ship it with a diskette inside the
floppy disk drive. When a diskette is inside the drive, the disk release button
protrudes and makes the button susceptible to damage.
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Refer to the following information when you power on or power off the
instrument, or when power is interrupted due to an external power failure.

Upon power on, the Waveform Generator runs a power-on self check. If it passes,
the AWG710 Arbitrary Waveform Generator  displays a Pass status message and
a prompt to press any key to continue. If this fails, the AWG710 Arbitrary
Waveform Generator displays a diagnostic log that identifies the area(s) that
failed and a prompt to press any key to continue. Refer to the Maintenance
section for information on diagnostics and fault isolation.

�������� DO NOT power off the Waveform Generator when either running a
signal path compensation or when doing any of the adjustments described in the
Adjustment Procedures section. To do so might result in the loss of internally
stored adjustment constants.

Do not power off the instrument when doing operations that affect the data stored
in the memory. Wait for the instrument to finish the operation when doing
adjustments, saving waveforms, or saving setups.

Improper power off, toggling the instrument to STBY improperly, or unexpected
loss of power to the AWG710 Arbitrary Waveform Generator can result in
calibration data corruptions on the hard disk.

����� ��

����� ���



Preparation for Use

���� AWG710 Service Manual



AWG710 Service Manual ����

	�������� ������

This section provides an overview of the following topics:

� The Controls and Connectors subsection describes the instrument buttons,
controls, connectors, and typical screen displays.

� The Menu Operations subsection describes how to use menus and enter
numeric and text values.

� The Shortcut Controls subsection specifies the available shortcut buttons and
knobs that control instrument setup parameters.

� The File Management subsection provides an overview of all file operations.

� The Double Windows subsection explains how to split a file list in the Edit
screen. The function enables you to view the file lists of both the hard disk
and the floppy disk simultaneously.

� The Quick View subsection explains how to view a waveform or pattern file
selected from a file list.

� The Setup Overview subsection describes the SETUP screen and basic
operations.

�������� ��
 ����������

Figures 2–3 through 2–6 show the locations of the front panel controls and
rear–panel connectors.

�������� To prevent damage to the instrument, do not apply any external
voltage to the output connector or marker connector.

To prevent loss of data, data corruption, and damage to the hard disk, do not
push the eject button while the floppy disk or hard disk LED is on or blinking.
Doing so can cause data corruption and cause the instrument to hang up. If this
happens, toggle to STBY, turn PRINCIPAL POWER SWITCH to OFF,  and then
turn PRINCIPAL POWER SWITCH back on again.
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Figure 2–6 shows the rear panel signal and power connectors.

�������� To prevent damage to the instrument, apply signals only within the
stipulated range to the INPUT connector.

Do not apply any external voltage to the OUTPUT connector.
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This section describes the AWG710 Arbitrary Waveform Generator menu system
and numeric and text input methods.

The AWG710 Arbitrary Waveform Generator uses menus to make selections.
There are four menu buttons labeled EDIT, SETUP, APPL, and UTILITY shown
in Figure 2–7. 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 the menu item. These buttons consist of seven bottom buttons and
five side buttons as shown in Figure 2–7. 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 returns to the previous instrument state.
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Pushing a front panel menu button displays the screen and bottom menu items
associated with the button. 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.
Figure 2–8 through 2–11 show examples of the side menu, pop-up menu and
dialog box, respectively.
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Use a side menu button to display a side submenu, set a parameter, perform a
task, or cancel an operation. Table 2–5 describes the side menu button types.
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The pop-up menu example (see Figure 2–9), displays a list of choices. Use the
general purpose knob or the front panel arrow buttons to move up or down in the
list. Push the OK  side button or the ENTER front-panel button to confirm the
selected item.

	����� ����������� ���� �������

The dialog box example as shown Figure 2–10 and the screen menu example
shown in Figure 2–11 displays a screen from which you make selections or enter
values. Use the front panel arrow buttons to select items or fields. A selected
field or item will be highlighted. Use the keypad buttons or the general purpose
knob to change values in the selected text/numeric fields or to change 1-of-N
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fields. A 1-of-N field contains two or more choices. Only one choice can be
selected at a time.

Push the OK  side button to confirm the dialog box. Push the Cancel side button
or the CLEAR MENU  button to exit the dialog box without making any
changes.
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Use the use arrow buttons to move the cursor to a desired position.

Use � and � arrow buttons to move the cursor up or down in a pop-up menu,
make a selection in a dialog box, or move a cursor in the Editor menu.

Use � and � arrow buttons to make a selection in a dialog box, move the input
caret when you enter numerics with the general purpose knob, or move a cursor
in the Editor menu.

You can use the CLEAR MENU  button on the front panel to cancel the bottom
menu selection or side menu selection just before you selected it.

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 change this value
using the general purpose knob or numeric buttons.

��
� ��
�

���	���
�	

����	�� �	����


���&#� ������� !� ��! ��$"��(�� � �%�%&$ 
�$"��( �#��


� �#�� �&#"!$� � !�� A knob icon with a numeric value that includes an
underscore character indicates 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 beneath 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 the � 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 displays the knob icon, but does not show the underscore,
then turn the general purpose knob to cycle through the predefined set of values.

When using the general purpose knob, values that you change in side menus and
menu screens take effect immediately. Values in pop-up menus are not effective
until you push the OK  side button or the ENTER front panel button.

�##!' �&%%! $
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�����
 	������ Figure 2–13 shows the numeric keypad and descriptions of the
button functions.
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The G, M , k, m, �, 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 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.

� The current unit remains the same if you do not change the unit. For
example, if you want to change from 100 MHz to 200 MHz, you can push 2,
0, 0, and the ENTER button.

� Push the numeric buttons and the unit button to enter the specific unit. For
example, if you want to change 100 MS/s to 200 kS/s, push 2, 0, 0, and k
(SHIFT  + 8).

� The default time unit, s, or the default voltage unit, v, is selected if you enter
the numeric value, SHIFT  button and then the ENTER button. For
example, if you want to change 100 ms to 1 s, push 1, SHIFT  button and
then the ENTER button.

To enter or change more than one character, move the caret to the next position.
When you are finished entering values, push the ENTER button to confirm and
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enter the changes. For example, to enter 200.5 �s, push 2, 0, 0, ., 5, � (SHIFT +
4),and ENTER.

When you enter a value larger than the maximum value in the parameter range,
the parameter will be set to the maximum value. 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 larger value or smaller value. This is
useful when you do not know the defined range.

Note that the current unit remains the same when you push the ENTER button
after entering digits. For example, suppose that the Clock is currently set
to100.0 MS/s. When you press 5, 0 and the ENTER button in this order, the
Clock will be set to 50.0 MS/s. To set the Clock to 500 kS/s, press 0, ., 5 and the
ENTER button, or 5, 0, 0, SHIFT, and 8 button in this order.

When you need to assign a name to a waveform file, equation, or IP address, the
instrument displays a text dialog box. See Figure 2–14. The text field is where
you enter or change an existing character string. The character palette is where
you select alphanumeric characters to enter in the text field. You can also select
equation or file names from the name list to enter in the text field.

To select a character from the character palette, use the general purpose knob to
highlight a character and then push the ENTER. 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 the � and � arrow buttons to
move the knob icon to the file name list. Table 2–6 describes all the controls
available for entering and editing text.

���
 ��	�
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Verify that the character palette is highlighted and that the general purpose knob
is displayed. You cannot select characters if the character palette is not high-
lighted. Use the � and � arrow buttons to highlight the character palette, if
necessary.

Do the following steps to input the file name:

1. Push the � and � arrow buttons to move the caret in the text field.

2. Use the general purpose knob to select the character.

3. Push the ENTER button or  button to insert the selected character at the
caret position.

Repeat step 1 through step 3 to input the file name.

The current directory file list is displayed in the character palette field. By
default, the file is stored in the current directory. If you want to store the file in
another directory, use the general purpose knob to move to another directory. If
you want to store the file in another drive, push DRIVE...  (side) to change the
drive. You can select the Up Level, Down Level (side) to move to another
directory.

���� 
��� 	����
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4. Push DRIVE...  (side) to change the drive. Use the general purpose knob or
� and � arrow buttons to select the drive in the select drive dialog box and
push OK  (side).

5. Push Up Level (side) to move up a directory. You cannot move up the
directory if you are at the highest level directory.

6. Press � and � arrow button to activate the file list if you want to move
down the directory list.

7. Use the general purpose knob to select the directory and push Down Level
(side).

8. Press � and � arrow button to activate the text field and input the file
name.
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Figure 2–16 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 2–7
describes the shortcut controls.
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This section provides an overview of the file operations for performing file
management tasks.

�"$� �/(� �,��".�*� The AWG710 Arbitrary Waveform Generator uses numerous
file formats to hold different types of data. These file types are listed in
Table 2–8. Note that the instrument checks the file format and processes the file
based on its content regardless of the file suffix.
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�!��%� � ����$� There are three locations for storing waveform data on the
AWG710 Series Arbitrary Waveform Generator. Data can be stored on the
instrument hard disk drive, the 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 SETUP menu main screen Drive and Directory  bottom
menu buttons to open the side menus to change the current drive location. 
Table 2–9 describes the Drive and Directory bottom buttons.
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����. In the following procedures, you may have to push the EDIT button twice
to exit the editor. When the instrument does not display the file list, push the
EDIT button again. If you are prompted, refer to Saving Files on page 2–33.

You can copy files in from a double window or a single window. In a double
window, push the Copy button to copy the selected file in the active window into
the desired window.

������
 ����� �� 
��	�� ���
���� Do the following steps to copy files selected in
the active window:

1. Push EDIT  (front) button and select the file to copy.

2. Push Window (bottom)�Window (side) to select Double.

Two file windows are displayed.

3. Push Select (side) to select the active window.

4. Push Directory  (bottom)�Up Level, Down Level, or Make Directory
(side) to select the destination.

5. Push Select (side) to activate the window into which you are going to copy
the file and then select the file.

6. Push File (bottom)�Copy (side) to copy the file to the destination as the
same file name.

If the directory name is the same as the destination directory name, you will
be asked to confirm to overwrite the file.

������
 ����� �� ���
�� ���
��� Do the following steps to copy files selected in
single window:

1. Push EDIT  (front) button and select the file to copy.

2. Push File (bottom)�Copy (side) and select the file name and destination.

3. Push OK  (side) to copy the file.

The file is copied and renamed.

����. For additional file copying and file moving procedures, refer to Double
Windows on page 2–36.

������
 �����
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To move a file in the double window, do the following steps:

1. Push EDIT  (front) button and select the file to copy.

2. Push Window (bottom)�Window (side) to select Double.

Two file windows are displayed.

3. Push Select (side) to select the active window.

4. Push Directory  (bottom)�Up Level, Down Level, or Make Directory
(side) to select the destination.

5. Push Select (side) to activate the window into which you are going to move
the file and then select the file.

6. Push File (bottom)�Move (side) to move the file to the destination.

If the directory name is the same as the destination directory name, you will
be asked to confirm to overwrite the file.

The EDIT menu screen allows you to rename files. Do the following steps to
rename a file:

1. Push EDIT  (front).

The instrument displays the file list.

2. Select the file to rename.

3. Push File (bottom)�Rename (side).

4. Enter the new name for the file in the file name field.

5. Push OK  (side).

The file is renamed.

������ ��
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You can delete a file or directory by doing the following steps:

����. You cannot delete a file or directory if the file or directory is set to ’read
only’. Also, you can only delete a directory if the directory is empty.

1. Push EDIT  (front).

The instrument displays the file list.

2. Select the file to delete.

3. Push File (bottom)�Delete (side). The instrument displays a message box
asking you to confirm deleting the file.

4. Push OK  (side) to delete the file or Cancel to cancel the operation and keep
the file.

You can also delete all files on the current drive and directory by doing the
following steps:

1. Push EDIT  (front)�File (bottom)�Delete All (side).

The instrument displays a message box asking you to confirm deleting all
files.

2. Push OK  (side) to delete all files or Cancel to cancel the operation and keep
all files.

To change the read only or read/write attributes on a file, do the following steps:

1. Push EDIT  (front).

The instrument displays the file list.

2. Select the file to change the attribute.

3. Push File (bottom)�Attribute  xxxx (side).

The xxxx is the Read/Write or Read Only attribute of the selected file. Pushing
this side button immediately changes the file attribute.

Files with a read only attribute are identified by  icon, and the directories by

 icon. See Figure 2–17.
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Saving files takes place from within each editor screen. You have the choice of
saving your waveform data to the current file name or to a new file name. To
save a waveform to its current file name, push File (bottom)�Save (pop-up)�
OK  (side).

If you are saving a waveform for the first time, the instrument opens the Input
Filename dialog box as shown in Figure 2–18. Use this dialog box to enter a file
name. If necessary, you can select a different storage media or directory by
pushing the Drive... side menu button. When you are done entering the file
name, push the OK  side button or the front panel ENTER button to close the
dialog box and save the file.

	����� ������
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����. When you exit an editor without saving edited data, the instrument
displays the message Save the changes you made? Push the Yes side button to
save the waveform data.

To save waveform data to a new file name, push File (bottom)�Save As
(pop-up)�OK  (side). The instrument opens the Input Filename dialog box as
shown in Figure 2–18. Use this dialog box to enter a file name. If necessary, you
can select a storage media or directory by pushing the Drive... side menu button.
When you are done entering the file name, push the  front panel ENTER button
to close the dialog box and save the file.

If you are saving a file with a record length larger than 64 data points, the
instrument needs to adjust the record length to meet internal memory record
length requirements. The instrument displays one of the messages shown in
Table 2–10. Select one of the messages and push the OK  side button to accept
the recommended change or cancel the save and then edit the file to satisfy the
data record length requirements.
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To archive or extract files, do the following steps.

� ���$�� When you select Directory in the file list, you can make archives for all
the files in the directory and subdirectory.

1. Push EDIT  (front).

The instrument displays the file list.

2. Select the file to make archive files.

� ���$�� 
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3. Push Directory  (bottom)�Archive (side).

The instrument displays the Input archive name dialog box. By default, the
name of <directory name>.tar is automatically assigned. If necessary, you
can change the name.

4. Push OK  button, and the archive file will be created in the current directory.

����	
�� The archived file is extracted (restored) to the current directory. If the
directory already exists, the existing file will be overwritten.

1. Push EDIT  (front).

The instrument displays the file list.

2. Select the file to extract.

3. Push Directory  (bottom)�Extract  (side).

The instrument extracts the archived files and directories to current directory.

������ 
������� 	�
�
�� ����	�
��� AWG710 Arbitrary Waveform Generator
uses .tar format files. Use the tar  command when you archive with a remote
computer environment. If you are PC user, use tar  format archive tool.

The following list describes some restrictions on archive and extract operation.

� Blocking factor is 20.

� The file name including the file path in the directory is up to 100.

� The depth of directory hierarchy is up to 16.

Use the following command to make archive file:

tar [–] cvf <tar file name> <file name or directory name>

Use the following command to extract archive file:

tar [–] xvf <tar file name>
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When the Window bottom button is displayed, you can split the file list in the
Edit Screen into two lists as shown in Figure 2–19. This function is called
Double Windows.

�	��� ����	�

�

�� ����	�


����� ������	����� �������

In Double Windows, for example, you can display the hard disk and floppy disk
file lists or the file list of two separate directories. All the functions invoked from
the bottom buttons operate the same in single window except for the File
function.

The two most important functions used in the Double Windows are the Copy and
Move file operations. These operations are discussed in Window Operationbe-
low.

The split windows are named Upper window and Lower window as indicated in
Figure 2–19. You must select a window for operation.

When you push EDIT  (front) � Window (bottom), the Window side button
appears. Push the Window side button to select Double. Double windows are
displayed. Push the Window side button once more to select Single. The display
returns to the single file list.

When you display the double windows, the Select side button will be available.
Push the Select side button to select Upper for file operation in the upper file list

������ ����
����
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window. Push the Select side button once more to select Lower for file operation
in the lower file list window.

The most useful functions in the Double Windows may be those invoked from
the File bottom button. The functions available in the File bottom button are
described in Table 2–11.
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����. You cannot use the Rename, Delete, Delete All, and Attribute side
buttons unless you display the single file list window.

When the files with the same file name exist in a destination in a copy or move
operation,  the message Overwrite existing file <filename> appears. At the same
time, the Cancel, No, Yes to All and Yes side buttons appears. Press any of these
side buttons to continue the procedure. See Table 2–12.
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You cannot copy or move the directory. In the copy-all or move-all operations,
the message Directory cannot be copied appears if you try to move or copy a
directory. Press the OK  side button to confirm and proceed with the operation.


"��� ���$

Before loading or handling a file, you may want to to look at the content of a file
to confirm the operation. The Quick View function displays the view window
and allows you to view a waveform or pattern file selected in a file list. This
function is always available when a file list is displayed on the screen. See
Figure 2–21.
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Select a file from the file list window using the general purpose knob. Press the
SHIFT  and ENTER front panel buttons simultaneously. The view window
displays the waveform or pattern as shown in Figure 2–22.

������ ������	������ 
 ���� �! ����� ���� ��������

Push the OK  side menu button to close the view window. You cannot view files
other than waveform or pattern in this function.

This function is always available when a file list window or file list dialog box is
displayed on the screen.
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The Setup screen is where you load and set up the waveform for output. This
section gives you an overview of the Setup screen, how to load a file, how to set
the signal output parameters, and how to enable signal output. Refer to The Setup
Menu Screen  in the Reference section of User manual for more information.

Push the SETUP front panel button to display the main Setup screen. See
Figure 2–23. Table 2–13 describes the screen waveform parameter icons. Table
2–14 lists the bottom menu functions.
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Use the Setup menu to set up parameters for each channel as well as the
instrument.

Set up the file to load, amplitude, and run mode for each channel. Set up the
Horizontal, Run Mode, and Trigger for the instrument.

Do the following steps to load a waveform file into the Setup screen:

1. Push the Waveform/Sequence bottom menu button.

This opens the Waveform/Sequence side menu.

2. Push the Load... side button. The instrument opens the Select File list as
shown in Figure 2–24.

������ �����������  
��������������� ����

3. Use the general purpose knob or arrow buttons to select the file name to
load. If the file you want to load is located in a different drive or directory,
use the side menu buttons to change the current drive/directory.

4. Push the ENTER front panel button or OK  side button. The instrument
loads the file and displays the file name in the selected channel file icon.
Push the Cancel side button to exit the file load process.

The procedures above explain how to load a waveform or pattern into the
waveform memory, and/or sequence file into the sequence memory, which will
be scanned to output. The waveform memory, sequence memory, and the edit
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buffer are completely independent. So, you can edit a waveform, pattern,
sequence or equation/text while outputting an another waveform or sequence.

However, when you push SETUP (front panel)�Waveform/Sequence
(bottom)�Edit  (side) to copy the waveform in the waveform memory to the edit
buffer, you must save the currently edited waveform, pattern, sequence or
equation/text into a file.

You can enter the QUICK EDIT mode only from the waveform editor. When you
enter the QUICK EDIT mode, the instrument copies the data from the edit buffer
to the undo buffer. All the changes you make immediately reflect the data in the
edit buffer and the data in the waveform memory if that data is being loaded to
output.

Before loading, you can view a waveform or pattern. Refer to Quick View for
more detail.

To view the loaded waveform file, push the View side menu button. The
instrument opens a window on the screen that displays the waveform, as shown
in Figure 2–25. Push the OK  side menu button or  front panel ENTER button
to close the view window.
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Note that the view function always display the waveform in the file that you
specified, but not the waveform in the waveform memory. Even when you
change the waveform with the editor and update the waveform memory, the view
function still displays the waveform before the update unless you do not save the
file.

The Setup side menus provide commands for setting and adjusting waveform
output parameters. The steps for setting output parameters are discussed in detail
in the Reference section of the User manual. Table 2–15 provides an overview of
the Setup side menu operations.
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To output a loaded waveform, push the CH (1) OUT and/or CH (1 )_OUT front
panel button(s), and then the front panel RUN button. The LEDs near each
button light to indicate they are enabled. The instrument outputs the waveform(s)
depending on the Run mode. You can turn either or both channel outputs on or
off while the instrument is running by pushing the CH (1) OUT or the CH (1)
OUT buttons. To stop the waveform output, push the RUN button so that the
LED light turns off.
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The waveform or pattern file contains only waveform and clock information.
When you load a waveform or pattern file, the output signal will use the current
instrument setup parameters.

To save you from doing a manual setup procedure each time you load a
waveform, the AWG710 Arbitrary Waveform Generator lets you save setup
parameters in a setup file. You can then restore the saved settings for use with
waveforms.

Do the following steps to save the current setup parameters:

1. Push SETUP (front)�Save/Restore (bottom)�Save Setup (side).

The Select Setup Filename dialog box appears.

2. Enter a setup file name.

The suffix .set will appear at the end of the file name.

3. Push the OK  side button.

The setup information is saved to the designated file.

Do the following steps to restore the setup parameters from a file:

1. Select SETUP (front)�Save/Restore (bottom)�Restore Setup (side).

2. Enter or select the setup file name to load.

3. Push the OK  side button to load the file and restore the setup parameters, or
push the Cancel side button to exit the restore process without loading the
setup file.
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This section presents an overview of the AWG710 Arbitrary Waveform
Generator hardware, data structures, and operating modes to allow you to take
full advantage of the capabilities of the waveform generator.

Figure 3–1 illustrates the waveform generator circuitry. This section describes
the hardware blocks that provide the background knowledge necessary to use the
instrument effectively.

�
�� The CPU controls the whole instrument using the GPIB interface, floppy
disk connection, 100/10BASE-T Ethernet connection, user interface through the
display screen and the front panel, and so on. See Figure 3–1.
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Figure 3–2 shows the main hardware blocks that comprise the AWG710
Arbitrary Waveform Generator.
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����� �"�����#�!� You can select either the internal or external reference clock
source by using the SETUP horizontal menu.

If you select the external source, the reference signal connected to the 10 MHz
REF In connector on the rear panel will be used.

The internal clock is from the reference clock oscillator, which uses direct digital
synthesis (DDS). Figure 3–2 shows the clock oscillator configuration.

�!����! ���#!��� The Trigger Control block controls the Memory Address Control
in the operation mode that you specified from the RUN MODE menu.

��%���!� 
���!& ��� ����# 
���"#�!� The Waveform Memory block has 8 bits for
waveform data and 2 bits per channel for markers, thus a total length of 16 M /32
M (option 01) points. You can set any value from 960 points to 16 M/32 M
(option 01) points for the length of the waveform data. It must be in increments
of 4.

The Shift Register block provides waveform data from the DAC at a rate of up to
4.0 GS/s.


�� ����"� Selecting a RUN mode from the SETUP menu causes one of the
following modes to operate the AWG710 Arbitrary Waveform Generator. Table
3–1 lists the available run modes.

����� �����
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����� �������� The Analog Circuit block contains the Filter, Attenuator, Output
Amplifier, Calibration and Offset Circuits. These circuits are used to process
signals generated from the DAC. Option 02 has Calibration Circuits only.


���� 
������ �������� The Memory Address Control controls the addresses
used to read waveform memory data.

This block loads the first address of the waveform into the Address Counter that
was loaded into the waveform memory. It loads the waveform data length to the
Length Counter. The Address Counter specifies the point from which the
waveform was generated and the Length Counter waveform ending position.

The Address and Length Counters operate with clocks produced by quarter
frequency-division for the clocks from the clock oscillator.

If the repeat count value has been loaded in the Repeat Counter, the waveform is
generated the specified number of times.

This block controls the sequence to the event signals generated in Enhanced
Mode.

Figure 3–3 shows the relationship between the memory address control and the
waveform memory.
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This subsection describes the signal edit process.

Load the desired waveform data to be output into the waveform memory. New
waveform data can be created using waveform editors incorporated in the
AWG710 Arbitrary Waveform Generator. New data can also be created by
combining the following:

� A sample waveform data distributed with floppy disks.

� Previously created waveform data on the built-in hard disk.

� Waveform data measured or created by other equipment, which has been
read through the network.

Digital waveform data is loaded to the waveform memory location. The memory
address control extracts the waveform data from memory, including the clock
speed and the specified order of waveforms relative to the trigger event control.

When the AWG is in the Run mode, the digital output is processed through a
high speed digital to analog converter (DAC). The output then goes through the
analog output amplifier to the offset and filter circuitry and to the output
connector.

The waveform data structure consists of analog waveform and digital pattern file
formats. The waveform file format includes 8-bits of resolution for the DAC
output and 2-bits for the digital marker output. The pattern file format includes
10-bits for digital output. (The AWG710 supports two digital marker outputs.)
The full scale resolution of the 8-bit DAC is represented by –1.0 to +1.0.

Waveform and pattern files use different internal formats and editors. The
waveform file format is composed of 4-byte little endian and 1-byte for each data
point and markers. The 4-bytes point data is expressed as an IEEE floating point
number. The pattern data file is composed of 2-bytes including data and markers.

Waveform files contain floating point numbers that maintain the mathematical
data precision necessary for waveform math operations such as multiplying,
dividing, adding, and subtracting. Waveform files may be edited, but are much
larger for an equivalent record length compared to pattern files.

Pattern files are most useful for minimizing file size and file transfer time
between the AWG and a PC.

For more details about file format, refer to the Data Transfer subsection in the
AWG710 Arbitrary Waveform Generator Programmer manual.
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To edit waveforms, the AWG710 Arbitrary Waveform Generator provides you
with Waveform, Pattern, Sequence, Equation, and Text Editors. See Table 3–2
for a description of those editors.
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The Quick Editor lets you modify and/or output any part of a waveform you are
currently editing with the Waveform Editor. This is done in real time. The data
between cursors can be scaled or shifted vertically and/or horizontally (using
Expand/Shift).
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You can perform two types of Performance Verification procedures with this
product: Self Tests and Performance Tests. You may not need to perform all
these procedures, depending on what you want to accomplish.

� Verify that the AWG710 Arbitrary Waveform Generator  is operating
correctly by running the self tests as described in the Self Tests subsection.

Advantages: These procedures require minimal time to perform, require no
additional equipment, and test the internal hardware of the AWG710
Arbitrary Waveform Generator.

� If a more extensive confirmation of performance is desired, complete the self
test, and then do the performance test beginning on page 4–7.

Advantages: These procedures add direct checking of warranted specifica-
tions. They require more time to perform and suitable test equipment is
required. (Refer to Equipment Required on page 4–8).
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Throughout these procedures the following conventions apply:

� Each test procedure uses the following general format:

Title of Test

Equipment Required

Prerequisites

Procedure

� Each procedure consists of as many steps, substeps, and subparts as required
to do the test. Steps, substeps, and subparts are sequenced as follows:

1. First Step

a. First Substep

� First Subpart

� Second Subpart

b. Second Substep

2. Second Step

� Instructions for menu selection use the following format: front-panel
BUTTON�Main Menu Button�Side Menu Button. For example, Push
UTILITY �System�Reset to Factory�OK

� The name of the button or knob appears in boldface type:

Push EDIT ; then Drive..., push Floppy side button and use the knob to
select SINE.WFM from the file list.
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Self Tests use internal routines to confirm basic functionality and proper
adjustment. No test equipment is required to do these test procedures.

The self tests include internal diagnostics to verify that the instrument passes the
internal circuit tests, and calibration routines to check and adjust the instrument
internal calibration constants.

This procedure uses internal routines to verify that the instrument is operating
correctly. No test equipment or hookups are required.

The instrument automatically performs the internal diagnostics when powered
on. You can also run the internal diagnostics using the menu selections described
in this procedure. The difference between these two methods of initiating the
diagnostics is that the menu method performs a more detailed memory check.
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Confirm that there is no output being performed by verifying that the RUN LED
is not on. If the LED is on, push the RUN button to turn it off.

Do the following to verify that the instrument passes the internal circuit tests:

Push UTILITY (front-panel)�Diag (bottom)�Diagnostic All (side).

The diagnostic menu is displayed and all tests are selected. Refer to
Figure 4–1. If All is not displayed, select All using the general purpose
knob.

The list displayed on the screen shows the test items and results in the calibration
and diagnostics previously performed. Select all of the test items shown on the
screen or use the general purpose knob to select a single test item that you want to
run. The results of the diagnostics are shown as error codes. Pass means that the test
results occurred without error. If an error is detected, an error code is displayed.

You can also specify how many times to perform the diagnostic tests. Push the
Cycle side button and then turn the general purpose knob to select the cycle from
1, 3, 10, 100 or Infinite. When you select Infinite, the tests are repeatedly
performed and are not be terminated until you push the Abort Diagnostic side
button.

��
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Push the Execute Diagnostic side button to execute all of the AWG710
Arbitrary Waveform Generator  diagnostics automatically.

����. Push the Abort Diagnostic button (side menu) to stop a selected diagnos-
tic after it is completed. This button does not stop the diagnostic while it is
processing. The Abort button stops any further diagnostics from operating.

The internal diagnostics do an extensive verification of AWG710 Arbitrary
Waveform Generator  functions. While this verification progresses, the screen
displays the clock icon. When finished, the resulting status appears on the
screen.

Verify that no failures are found and reported on-screen. If the diagnostics
terminates without error, Pass is displayed instead of the - - -. If a value is
displayed, meaning an error is detected, consult a qualified service technician for
further assistance.

Push any bottom or menu button (other than UTILITY) to exit the diagnostic
screen.
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The instrument includes internal calibration routines that check electrical
characteristics such as offset, attenuations and filters. Perform calibration to
adjust internal calibration constants as necessary. This procedure describes how
to do the internal calibration.
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Confirm that there is no output being performed by verifying that the RUN LED
is not on. If the LED is on, push the RUN button to turn it off.

����. Some calibration items may fail if you start calibration while output is
being performed.

Do the following steps to verify that the internal adjustments have passed:

1. Push UTILITY (front-panel)�Diag (bottom)� Execute Calibration
(side).

This executes the AWG710 Arbitrary Waveform Generator calibration
routines automatically.

The internal calibration does an extensive verification of proper AWG710
Arbitrary Waveform Generator functions. While this verification progresses, the
message box displaying Executing Calibration appears on the screen. When
finished, the resulting status will appear in the message box as shown in
Figure 4–2.
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Verify that no failures are found and reported in the message box. If the
calibration displays Fail as the result, consult a qualified service technician for
further assistance.

2. Push the OK  side button and then any bottom or menu button (other than the
UTILITY ) to exit the dialog screen.

����. The calibration data in the memory may be lost if the instrument is
powered off while the calibration is executing.
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This subsection contains a collection of procedures for checking that the
AWG710 Arbitrary Waveform Generator performs as warranted.

The procedures are arranged in eight logical groupings, presented in the
following order:
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The performance tests confirms all the characteristics that are designated as
checked in Appendix A:Specifications. (The characteristic items that must be
checked are listed with the check mark (�) in Appendix A: Specifications).

����. These procedures extend the confidence level provided by the basic
procedures described on page 4–3. The basic procedures should be done first,
followed by the Performance Tests, if desired.
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The tests in this section produce an extensive, valid confirmation of performance
and functionality when the following requirements are met:

� The cabinet must be installed on the instrument.

� You must have performed and passed the procedures under Self Tests, found
on page 4–3.

� The waveform generator must have been recently adjusted at an ambient
temperature between +20� C and +30� C, must have been operating for a
warm-up period of at least 20 minutes, and must be operating at an ambient
temperature between +10� C and +40� C.

Refer to Conventions on page 4–2 for more information.

These procedures use external, traceable signal sources to directly check
warranted characteristics. Table 4–2 lists the equipment required to complete the
performance tests.
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The following steps explain how to load files from the Performance Check/Ad-
justment disk into the waveform memory and/or sequence memory.

1. Insert the disk into the AWG710 Arbitrary Waveform Generator floppy disk
drive.

2. Select SETUP (front)�Waveform/Sequence (bottom)�Load... (side)�
Drive... (side).

The Select Drive dialog box appears as shown in Figure 4–4.

�����
 �����	�
���� ���
� �
�
����� ����
�
 ����


3. Select Floppy from the dialog box using the general purpose knob, and then
push the OK  side button.

The Select Drive dialog box disappears and the files in the floppy disk are
listed on the Select File dialog box.

4. Use the general purpose knob to select a file to load from the dialog box, and
then push the OK  side button.

The waveform or sequence you selected is loaded into the instrument, and
the instrument is also setup with the parameters stored in that file.

5. Remove the floppy disk from the floppy disk drive if the floppy disk is no
longer needed.

6. Push any bottom button or menu button to exit the menu.

	�
���� ���
�
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����. The floppy disk file list displayed on the screen does not automatically
update when you replace the diskette with another diskette. To update the file
list, reselect the floppy disk drive.

Table 4–3 lists the sequence and waveform files on the Performance Check/Ad-
justment disk that are used in these performance tests, the AWG710 Arbitrary
Waveform Generator front panel settings that each file sets up, and the perfor-
mance test that uses each file.

����. The files on the Performance Check disk are locked (files are marked by

the icon in the file list), so the data in these files cannot be changed unless

the lock is opened.
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Photocopy this test record and use to record the performance test results for your
AWG710 Arbitrary Waveform Generator.
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The following procedures verify the operation of the Cont, Triggered and Gated
modes.

����. When you output signals from the CH1 or CH1OUTPUT,  check that
the  other OUTPUT ( CH1or CH1 ) LED is off. If the other OUT-
PUT LED is on, push the CH1or CH1 OUT button to turn off the output.

	� ������

��� ����
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Do the following steps to install the test hookup and set the test equipment
controls:

1. Use a 50 � SMA coaxial cable to�onnect the AWG710 Arbitrary Waveform
Generator CH1 output connector to the oscilloscope CH1 input connector
(see Figure 4–5).
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2. Set the oscilloscope controls as follows:
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Do the following steps to set the AWG710 Arbitrary Waveform Generator
controls and to select the waveform file:

1. Push UTILITY  (front-panel)�System (bottom)�Factory Reset
(side)�OK (side).

2. Load the MODE.WFM file.

Refer to Loading Files on page 4–10 for file loading procedures.

3. Push the RUN and CH1 output buttons.

The LEDs above the RUN button and CH1 output connectors are on.

4. Check that the amplitude of the sine wave displayed on the oscilloscope is 
five vertical divisions and that a waveform of approximately one cycle per
2.5 horizontal divisions is displayed.

The following table lists the equipment and prerequisites required to check the
Triggered mode.
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Do the following steps to install the test hookup and set the test equipment
controls:

1. Use a 505� BNC coaxial cable and a BNC-T adapter to connect the function
generator output connector to the AWG710 Arbitrary Waveform Generator
TRIG IN connector. Refer to Figure 4–6.

2. Connect a second 505� BNC coaxial cable to the BNC-T adapter. Connect
the opposite end of the coaxial cable to the oscilloscope CH2 input.

3. Use a 50� SMA coaxial cable�)! SMA (female)-BNC (male) adapter to
connect the AWG710 Arbitrary Waveform Generator  CH1 output connector
to the oscilloscope CH1 input connector.
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4. Set the oscilloscope controls as follows:
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5. Set the function generator (AFG310) controls as follows:
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6. Follow the substeps below to set the AWG710 Arbitrary Waveform
Generator controls and to select the waveform file:

a. Push UTILITY  (front-panel)�System (bottom)�Factory Reset
(side)�OK  (side).

b. Push SETUP (front-panel)�Run Mode (bottom)�Triggered (side)

c. Load the MODE.WFM file.

Refer to Loading Files on page 4–10 for file loading procedures.

d. Push the RUN and CH1 output buttons.

The LEDs above the RUN button and CH1 output connectors are on.

e. Push the FORCE TRIGGER  button.

Verify that the oscilloscope displays a one-cycle sine wave when the FORCE
TRIGGER button is pushed. You may need to adjust the horizontal position
control to see the signal.

7. Follow the substeps below to check the triggered mode with external
triggering:

a. Turn on the function generator output.

b. Verify that the oscilloscope displays a one-cycle sine wave for each
trigger supplied by the function generator. See Figure 4–7.

Retain the test hookup.
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1. Set the oscilloscope controls as follows:
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2. Set the function generator (AFG310) controls as follows:
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3. Follow the substeps below to set the AWG710 Arbitrary Waveform
Generator controls and to select the waveform file:

a. Push UTILITY  (front-panel)�System (bottom)�Factory Reset
(side)�OK  (side).

b. Push SETUP (front-panel)�Run Mode (bottom)�Gated (side).

c. Load the MODE.WFM file.

Refer to Loading Files on page 4–10 for file loading procedures.

d. Push HORIZONTAL MENU  (front-panel)� Clock (side).
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e. Push 1, 0, 0 and M  (SHIFT+7) keys in this order or turn the general
purpose knob to set the internal clock frequency to 100 MHz.

f. Push the RUN and CH1 output buttons.

The LEDs above the RUN button and CH1 output connector are on.

g. Push the FORCE TRIGGER  button.

Verify that the oscilloscope displays sine waves while the FORCE TRIG-
GER button is pushed and that the output stops when the Force Trigger
button is released.

4. Follow the substeps below to check the gated mode with the gate signal:

a. Set the oscilloscope trigger source to CH2 and change the trigger level to
1 V.

b. Turn on the function generator output.

c. Verify that the oscilloscope displays sine waves while the function
generator gate signal amplitude is High level. See Figure 4–8.
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d. Push SETUP (front-panel)�Trigger  (bottom)�Negative (side).

This changes the AWG710 Arbitrary Waveform Generator trigger polarity to
negative.

5. Verify that the oscilloscope displays sine waves while the function generator
gate signal amplitude is Low level.

6. Turn off the function generator output and disconnect from the oscilloscope.
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These procedures check the accuracy of the amplitude and offset outputs of the
AWG710 Arbitrary Waveform Generator.

����. The amplitude and offset accuracy checks are structured as a continuous
test. The next test uses the control settings from the previous test and uses the
next step in the sequence file.

����. When you output signal from the CH1 or CH1OUTPUT,  check that  the
other OUTPUT ( CH1or CH1 ) LED is off.
If the other OUTPUT LED is on, push the CH1or CH1 OUT button to turn off
the output.
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Do the following steps to install the test hookup and set the test equipment
controls:

1. Use a 50� BNC coaxial cable, a SMA(Ma)-BNC(Fe) adapter, a 50�

precision terminator, and a BNC-to-dual banana adapter to connect the
AWG710 Arbitrary Waveform Generator CH1 output to the DMM input
connector (see Figure 4–9).
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2. Set the DMM controls as follows:
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3. Follow the substeps below to set the AWG710 Arbitrary Waveform
Generator  controls and to select the sequence file:

a. Push UTILITY  (front-panel)�System (bottom)�Factory Reset
(side)�OK  (side).

b. Push SETUP (front-panel)�Run Mode (bottom)�Enhanced (side).

The AWG710 Arbitrary Waveform Generator is set to enhanced mode.

c. Load the AMP1.SEQ file.

Refer to Loading Files on page 4–10 for file loading procedures.

4. Push the RUN and CH1 output buttons.

 The LEDs above the RUN button and CH1 output connector are on.

5. Do the following substeps to set the AWG710 Arbitrary Waveform
Generator amplitude and confirm the offset setting:

a. Push VERTICAL MENU  (front-panel)�Amplitude  (side).



 Performance Verification

���� AWG710 Service Manual

b. Push 0, ., 0, 2 and ENTER keys in this order or turn the general pur-
pose knob to set the amplitude to 0.020 V.

c. Verify that the offset setting display on the Offset side button is 0.000 V.

If the offset display is not set correctly, push the Offset side button, push 0
and then the ENTER key.

6. Do the following substeps to check the amplitude accuracy of a 20 mV
amplitude setting:

a. Write the DMM reading as a positive voltage.

b. Push the FORCE EVENT button.

c. Write the DMM reading as a negative voltage.

d. Verify that the positive minus negative voltages fall within 
20 mV ± 2.4 mV.

e. Push 0, ., 2 and ENTER keys in this order or turn the general pur-
pose knob to set the amplitude to 0.200 V.

7. Do the following to check the amplitude accuracy of 200 mV amplitude
setting:

a. Push the FORCE EVENT button.

b. Write the DMM reading as a positive voltage.

c. Push the FORCE EVENT button.

d. Write the DMM reading as a negative voltage.

e. Verify that the positive minus negative voltages fall within 
200 mV ± 6 mV.

f. Push the 2 and the ENTER keys in this order or turn the general pur-
pose knob to set the amplitude to 2 V.

8. Do the following substeps to check the amplitude accuracy of 2 V amplitude
setting:

a. Push the FORCE EVENT button.

b. Write the DMM reading as a positive voltage.

c. Push the FORCE EVENT button.

d. Write the DMM reading as a negative voltage.

e. Check that the positive minus negative voltages fall within 
2 V ± 0.042 V.
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9. Do the following substeps to change the connection to check the CH1:

a. Push the CH1 output button.

b. Disconnect the adapter, terminator, and cable from theCH1 output con-
nector.

c. Connect the adapter, terminator, and cable (removed in step b)
to the CH1output connector.

d. Push the CH1 output button to turn on the CH1LED.

10. Repeat the Check Amplitude Accuracy procedure for the AWG710 Arbitrary
Waveform Generator CH1 beginning on page 4–22.

11. Reconnect the test hookup on the CH1output to the CH1 output.
Retain the control settings.

The following procedure checks the Offset Accuracy:

1. Use the test hookup and settings from the Accuracy Test on page 4–22.

2. Follow the substeps below to set the AWG710 Arbitrary Waveform
Generator controls and to select the sequence file:

a. Push UTILITY  (front-panel)�System (bottom)�Factory Reset
(side)�OK  (side).

b. Load the OFFSET.WFM file.

Refer to Loading Files on page 4–10 for file loading procedures.

c. Push VERTICAL MENU  (front-panel)�Amplitude  (side).

d. Push 0, ., 0, 2 and ENTER keys in this order or turn the general pur-
pose knob to set the amplitude to 0.020 V.

3. Push the RUN and CH1 output buttons.

The LEDs above the RUN button and CH1 output connector are on.

4. Do the following substeps to set the AWG710 Arbitrary Waveform Generator
offset:

a. Push the Offset side button.

b. Push 0 and ENTER keys in this order.

c. Verify that the reading on the DMM falls within 0 V ± 10 mV.

d. Push 0, . , 5 and ENTER keys in this order to change the AWG710
Arbitrary Waveform Generator  offset to 0.5 V.
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e. Verify that the reading on the DMM falls within 0.5 V ± 0.0175 V.

f. Push -, 0, . , 5 and ENTER keys in this order to change the AWG710
Arbitrary Waveform Generator offset to -0.5 V.

g. Check that the reading on the DMM falls within -0.5 V ± 0.0175 V.

5. Do the following substeps to change the connection to check the CH1:

a. Push the CH1 output button.

b. Disconnect the adapter, terminator and cable from theCH1 output con-
nector.

c. Connect the adapter, terminator, and cable (removed in step b)
to the CH1output connector.

d. Push the CH1 output button to turn on the CH1LED.

6. Repeat the Check Offset Accuracy procedure for the AWG710 Arbitrary
Waveform Generator CH1.

7. Push the CH1 output button to turn off the CH1 LED.

8. Disconnect the test hookup from the CH1output connector.
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These procedures check the accuracy of the AWG710 Arbitrary Waveform
Generator direct waveform outputs; amplitude and offset.
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Do the following steps to install the test hookup and set the test equipment
controls:

1. Use a 50� BNC coaxial cable, an SMA(Ma)-BNC(Fe) adapter, a 50�

precision terminator, and a BNC-to-dual banana adapter to connect the
AWG710 Arbitrary Waveform GeneratorCH1 output to the DMM input
connector (see Figure 4–10).
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2. Set the DMM controls as follows:
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3. Push UTILITY  (front-panel)�System (bottom)�Factory Reset
(side)�OK  (side).
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4. Push SETUP (front-panel)�Run Mode (bottom)�Enhanced (side).

The AWG710 Arbitrary Waveform Generator is set to enhanced mode.

5. Push VERTICAL MENU (front-panel)�Output (side)�Direct (side).

6. Load the AMP2.SEQ file.

Refer to Loading Files on page 4–10 for file loading procedures.

7. Push the RUN and CH1 output buttons.

 The LEDs above the RUN button and CH1 output connector are on.

8. Do the following substeps to check the direct DA amplitude accuracy of
a 1 V amplitude setting:

a. Write the DMM reading as a positive voltage.

b. Push the FORCE EVENT button.

c. Write the DMM reading as a negative voltage.

d. Verify that the positive minus negative voltages fall within 
1.0 V ± 0.022 V.

e. Push VERTICAL MENU (front-panel)�Amplitude (side).

f. Push 0, .,0, 2 and ENTER keys in this order or turn the general pur-
pose knob to set the amplitude to 0.020 V.

9. Do the following to check the direct DA amplitude accuracy of 20 mV
amplitude setting:

a. Push the FORCE EVENT button.

b. Write the DMM reading as a positive voltage.

c. Push the FORCE EVENT button.

d. Write the DMM reading as a negative voltage.

e. Verify that the positive minus negative voltages fall within 
20 mV ± 2.4 mV.

10. Follow the substeps below to check the DC offset:

a. Push the FORCE EVENT button.

b. Check that the reading from the oscilloscope display is about 
0 V ±10 mV.

11. Do the following substeps to change the connection to check the CH1:

a. Push the CH1 output button.
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b. Disconnect the adapter, terminator and cable from theCH1 output con-
nector.

c. Connect the adapter, terminator, and cable (removed in step
b) to the CH1output connector.

d. Push the CH1 output button to turn on the CH1LED.

12. Repeat step 8 through step 10 for the AWG710 Arbitrary Waveform
Generator CH1.

13. Push theCH1 output button to turn off the CH1LED.

14. Push the RUN button to turn off the RUN LED.

15. Disconnect the DMM.
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Do the following steps to install the test hookup and set the test equipment
controls:

1. Use the 50 � SMA coaxial cable to connect the AWG710 Arbitrary
Waveform Generator CH1 output connector to the oscilloscope CH1 input
connector (see Figure 4–11).
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2. Set the oscilloscope controls as follows:
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����. The pulse rise time tests use the AWG710 Arbitrary Waveform Generator
control settings that have been used in the amplitude and DC offset tests. Do not
initialize the AWG710 Arbitrary Waveform Generator controls.

3. Load the PULSE.WFM file.

Refer to Loading Files on page 4–10 for file loading procedures.

4. Push SETUP (front-panel)�Run Mode (bottom)�Continuous (side).

The AWG710 Arbitrary Waveform Generator is set to the Continuous mode.

5. Change the AWG710 Arbitrary Waveform Generator controls as follows:

a. Push VERTICAL MENU  (bottom)�Amplitude  (side).

b. Push 0, ., 5 and ENTER keys in this order or turn the general pur-
pose knob to set the amplitude to 0.5 V.

c. Verify that the Direct DA out is set. If not, push Output (side)�Direct
(side).

6. Push the RUN and CH1 output buttons.

 The LEDs above the RUN button and CH1 output connectors are on.

7. Verify that the rise time of the pulse waveform displayed on the oscilloscope
is equal to or less than 280 ps.

8. Do the following substeps to change the connection to check the CH1:

a. Push the CH1 output button.

b. Disconnect the cable from the CH1 output connector.

c. Connect the cable to the CH1output connector.

d. Push the CH1 output button to turn on the CH1LED.

9. Repeat step 7 to verify the rise time for the AWG710 Arbitrary Waveform
Generator CH1.

10. Push theCH1 output button to turn off the CH1LED.
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These procedures check the accuracy of the AWG710 Arbitrary Waveform
Generator  option 02 outputs; amplitude and offset.
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Do the following steps to install the test hookup and set the test equipment
controls:

1. Use a 50� BNC coaxial cable, an SMA(Ma)-BNC(Fe) adapter, a 50�

precision terminator, and a BNC-to-dual banana adapter to connect the
AWG710 Arbitrary Waveform Generator  CH1 output to the DMM input
connector (see Figure 4–12).
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2. Set the DMM controls as follows:
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3. Push UTILITY  (front-panel)�System (bottom)�Factory Reset
(side)�OK  (side).

4. Push SETUP (front-panel)�Run Mode (bottom)�Enhanced (side).

The AWG710 Arbitrary Waveform Generator  is set to enhanced mode.

5. Load the AMP2.SEQ file.

Refer to Loading Files on page 4–10 for file loading procedures.

6. Push the RUN and CH1 output buttons.

 The LEDs above the RUN button and CH1 output connector are on.

7. Do the following substeps to check the option 02 amplitude accuracy of  1 V
amplitude setting:

a. Write the DMM reading as a positive voltage.

b. Push the FORCE EVENT button.

c. Write the DMM reading as a negative voltage.

d. Verify that the positive minus negative voltages fall within 
1.0 V ± 0.022 V.

e. Push VERTICAL MENU (front-panel)�Amplitude (side).

f. Push 0, . , 5 and ENTER keys in this order or turn the general pur-
pose knob to set the amplitude to 0.500 V.

8. Do the following to check the option 02 amplitude accuracy of 500 mV
amplitude setting:

a. Push the FORCE EVENT button twice.

b. Write the DMM reading as a positive voltage.

c. Push the FORCE EVENT button.

d. Write the DMM reading as a negative voltage.

e. Verify that the positive minus negative voltages fall within 
500 mV ± 12 mV.

9. Follow the substeps below to check the DC offset:

a. Push the FORCE EVENT button.
b. Verify that the reading on the DMM falls within 0 V ±10 mV.

10. Do the following substeps to change the connection to check the CH1:

a. Push the CH1 output button.
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b. Disconnect the adapter, terminator and cable from theCH1 output con-
nector.

c. Connect the adapter, terminator, and cable (removed in step
b) to the CH1output connector.

d. Push the CH1 output button to turn on the CH1LED.

e. Push the FORCE EVENT button.

11. Repeat steps 7 through step 9 for the AWG710 Arbitrary Waveform
Generator  CH1.

12. Push theCH1 output button to turn off the CH1LED.

13. Push the RUN button to turn off the RUN LED.

14. Disconnect the DMM.
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Do the following steps to install the test hookup and set the test equipment
controls:

1. Use the 50 � SMA coaxial cable to connect the AWG710 Arbitrary
Waveform Generator  CH1 output connector to the oscilloscope CH1 input
connector (see Figure 4–13).
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2. Set the oscilloscope controls as follows:
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����. The pulse rise time tests use the AWG710 Arbitrary Waveform Generator
s control settings that have been used in the amplitude and DC offset tests. Do
not initialize the AWG710 Arbitrary Waveform Generator  controls.

3. Load the PULSE.WFM file.

Refer to Loading Files on page 4–10 for file loading procedures.

4. Push SETUP (front-panel)�Run Mode (bottom)�Continuous (side).

The AWG710 Arbitrary Waveform Generator  is set to the Continuous mode.

5. Change the AWG710 Arbitrary Waveform Generator controls as follows:

a. Push VERTICAL MENU  (bottom)�Amplitude  (side).

b. Push 1 and ENTER keys in this order or turn the general pur-
pose knob to set the amplitude to 1 V.

6. Push the RUN and CH1 output buttons.

 The LEDs above the RUN button and CH1 output connectors are on.

7. Verify that the rise time of the pulse waveform displayed on the oscilloscope
is equal to or less than 175 ps.

8. Do the following substeps to change the connection to check the CH1:

a. Push the CH1 output button.

b. Disconnect the cable from the CH1 output connector.

c. Connect the cable to the CH1output connector.

d. Push the CH1 output button to turn on the CH1LED.

9. Repeat step 7 to verify the rise time for the AWG710 Arbitrary Waveform
Generator  CH1.

10. Push theCH1 output button to turn off the CH1LED.
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This procedure checks the pulse response characteristics of the AWG710
Arbitrary Waveform Generator output waveforms at amplitudes of 1 V.
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Do the following steps to install the test hookup and set the test equipment
controls:

1. Use the 50 � SMA coaxial cable to connect the AWG710 Arbitrary
Waveform Generator CH1 output connector to the oscilloscope CH1 input
connector (see Figure 4–14).
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2. Set the oscilloscope controls as follows:
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3. Push UTILITY  (front-panel)�System (bottom)�Factory Reset (side)
�OK  (side).
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4. Load the PULSE.WFM file.

Refer to Loading Files on page 4–10 for file loading procedures.

5. Push the RUN and CH1 output buttons.

The LEDs above the RUN button and CH1 output connector are on.

6. Verify the pulse response at 1 V amplitude.

a. Verify that the rise time of the waveform displayed on the oscilloscope
from 10% to 90% point is equal to or less than 480 ps.

7. Do the following substeps to change the connection to check the CH1:

a. Push the CH1 output button.

b. Disconnect the cable from the CH1 output connector.

c. Connect the cable to the CH1output connector.

d. Push the CH1 output button to turn on the CH1LED.

8. Repeat the Check Pulse Response procedure for the AWG710 Arbitrary
Waveform Generator CH1.

9. Push theCH1 output button to turn off theCH1 LED.

10. Disconnect the oscilloscope.
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These procedures check the trigger level accuracy of the AWG710 Arbitrary
Waveform Generator.
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Do the following steps to install the test hookup and set the test equipment
controls:

1. Use a 50 � SMA coaxial cable and an SMA(Fe)-BNC(Fe) adapter to
connect the AWG710 Arbitrary Waveform Generator CH1 output connector
to the oscilloscope CH1 input connector.

2. Use a BNC coaxial cable to connect the function generator to the BNC-T
adapter which goes to the Trigger Input on the AWG710. Connect a
50�� BNC coaxial cable to the BNC-T adapter. Connect the opposite end of
the BNC cable to the CH2 input on the oscilloscope. Refer tp Figure 4–15.

�0) /&*) �")"-�/*- �����	��

��� �
�!�+/"-

����	� �-�&/-�-4 ��1"#*-(
�")"-�/*- -"�- +�)"'

�0/+0/ ��
 &)+0/��	 &)+0/��	 *0/+0/

 

 

�. &''*. *+"5���������

�����"(�'"�6���
���'"� �!�+/"-


� � ���5 *�3&�'  ��'"


� � ���5 *�3&�'  ��'"
� � ���5 *�3&�'  ��'"


����� ������
������ ����� ������� ���� ������

3. Set the oscilloscope controls as follows:
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a. Set the function generator controls as follows:
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b. Push UTILITY  (front-panel)�System (bottom)�Factory Reset
(side)�OK  (side).

c. Push SETUP (front-panel)�Run Mode (bottom)�Gated (side).

d. Load the TRIG.WFM file.

Refer to Loading Files on page 4–10 for file loading procedures.

4. Push the RUN and CH1 OUT buttons.

The LEDs above the RUN button and CH1 output connector are on.

5. Set the trigger level to 5 V by the following substeps:

a. Push SETUP (front-panel)�Trigger  (bottom)�Level (side).

b. Push 5 and ENTER keys in this order.

6. Set the trigger input signal level to 4.65 V by the following substeps below:

a. Turn on the function generator output.

b. Select offset by pressing the OFFSET button of the function generator.

c. Set the DC waveform High level to 4.65 V by using the arrow keys.

d. Check that no waveform is displayed on the oscilloscope as shown in
Figure 4–16.
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e. Change the pulse waveform high level to 5.35 V by using the arrow
keys.

f. Check that the sine waves are displayed on the oscilloscope as shown in
Figure 4–17.
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7. Follow the substeps below to check the trigger level accuracy at -5 V:

a. Push -, 5 and ENTER keys in this order.

b. Set the DC waveform low level of the function generator to -5.35 V by
using the arrow keys.
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c. Check that no waveform is displayed on the oscilloscope as shown in
Figure 4–18.
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d. Change the pulse waveform low level of function generator to -4.65 V
by using cursor keys.

e. Check that sine waves are displayed on the oscilloscope as shown in
Figure 4–19.
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8. Push theRUN button and the CH1 button to turn off the RUN LED.

9. Turn off the function generator output to disconnect the function generator.
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These procedures check the event input signals and enhanced mode operation.

����. The event input check with strobe off and the strobe input check are
structured as a continuous test. After the Check Event Input with Strobe Off test
is complete, the Check Strobe Input test uses the connections and oscilloscope
settings from the Check Event Input with Strobe Off test.
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Do the following steps to install the test hookup and set the test equipment controls:

1. Use a 50 � SMA coaxial cable and a SMA(Fe)-BNC(Fe) adapter to connect
the AWG710 Arbitrary Waveform GeneratorCH1 output connector to the
oscilloscope CH1 input connector (see Figure 4–20).

ÁÁ
ÁÁ

��

�. &''*. *+"6���������


� � ���6 *�3&�'  ��'"

����	� �-�&/-�-4 ��1"#*-( �")"-�/*-

�����"(�'"�7���
���'"� �!�+/"-


��$!� ������	%��# ���$# ��� �������� ���� ���#��� #�"# ����$�

2. Connect the ground closure to the EVENT IN connector on the AWG710
Arbitrary Waveform Generator rear panel.

3. Set the oscilloscope controls as follows:
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4. Set all the switches of the ground closure to open.

5. Follow the substeps below to set the AWG710 Arbitrary Waveform
Generator controls and select the sequence file:

a. Push UTILITY  (front-panel)�System (bottom)�Factory Reset
(side)�OK  (side).

b. Load the PT_EVENT.SEQ file.

Refer to Loading Files on page 4–10 for file loading procedures.

c. Push SETUP (front-panel)�Run Mode (bottom)�Enhanced (side) to
set the enhanced mode.

6. Push the RUN and CH1 OUT buttons.

The LEDs above the RUN button and CH1 output connector are on.

7. Check the EVENT IN connector pin 0 input:

a. Verify that a waveform displayed on the oscilloscope has the same
amplitude as shown in Figure 4–21.

������ �������	��
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b. Close the SW1 of the ground closure to generate an event signal on the
EVENT IN connector pin 0.
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c. Verify that the oscilloscope displays the waveform as shown in
Figure 4–22 and that the waveform amplitude is the half size of
Figure 4–21.

������ ������
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d. Open SW1 of the ground closure to degenerate the event signal.

e. Verify that the oscilloscope displays the waveform in Figure 4–21.

8. Check the EVENT IN connector pin 1 input:

a. Close SW2 of the ground closure to generate an event signal on the
EVENT IN connector pin 1.

b. Verify that the oscilloscope displays the waveform as shown in Fig-
ure 4–23.
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c. Open the SW2 of the ground closure to degenerate the event signal.

d. Verify that the oscilloscope displays the waveform shown in Figure 4–21.

9. Check the EVENT IN connector pin 2 input:

a. Close SW3 of the ground closure to generate an event signal on the
EVENT IN connector pin 2.

b. Verify that the oscilloscope displays the waveform shown in
Figure 4–24.
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c. Open SW3 of the ground closure to degenerate the event signal.

d. Verify that the oscilloscope displays the waveform in Figure 4–21.

10. Check the EVENT IN connector pin 3 input:

a. Close the SW4 of the ground closure to generate an event signal on the
EVENT IN connector pin 3.

b. Verify that the oscilloscope displays the waveform shown in 
Figure 4–25.
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c. Open SW4 of the ground closure to degenerate the event signal.

d. Verify that the oscilloscope displays the waveform in Figure 4–21.

11. Retain the test hookup and control settings.

Use the test hookup and oscilloscope settings from the Check Event Input with
Strobe Off test.

1. Follow the substeps below to set the AWG710 Arbitrary Waveform
Generator controls and select the sequence file:

a. Push UTILITY  (front-panel)�System (bottom)�Factory Reset
(side)�OK  (side).

b. Load the PT_STROB.SEQ file.

Refer to Loading Files on page 4–10 for file loading procedures.

c. Push SETUP (front-panel)�Run Mode (bottom)�Enhanced (side) to
set the run mode to enhanced.

2. Push the RUN and CH1 OUT buttons.

The LEDs above the RUN button and CH1 output connector are on.

3. Check the EVENT IN connector strobe pin input:

a. Verify that the waveform displayed on the oscilloscope has the same
amplitude as shown in Figure 4–26.

����� 
���
� 	����



 Performance Verification

���� AWG710 Service Manual

������ ������������� !� ����� ������

b. Close SW5 of the ground closure to generate an event signal on the
EVENT IN connector strobe pin.

c. Verify that the oscilloscope displays the DC waveform as shown in
Figure 4–27.

������ ������
	 !� ����� ������ !��� ��� 
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d. Open SW5 of the ground closure to degenerate the strobe signal on the
EVENT IN connector strobe pin.

e. Verify that the DC waveform is displayed on the oscilloscope.

f. Close SW5 of the ground closure again.
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g. Verify that the oscilloscope displays the waveform as shown in
Figure 4–26.

4. Push theCH1 OUT button to turn off the CH1 LED.

5. Disconnect the oscilloscope and ground closure.
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These procedures check the 10 MHz reference input function of the AWG710
Arbitrary Waveform Generator .
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Do the following steps to install the test hookup and set the test equipment
controls:

1. Use a 50 � SMA coaxial cable and SMA (Fe)-BNC (Ma) adapter to connect
the AWG710 Arbitrary Waveform Generator 1/4 CLOCK OUT connector to
the input A connector on the frequency counter.

2. Use a 50 � BNC coaxial cable to connect the AWG710 Arbitrary Waveform
Generator 10 MHz REF IN connector to the function generator output
connector (see Figure 4–28).
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a. Set the frequency counter controls as follows:
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b. Set the function generator (AFG310) controls:
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1. Follow the substeps below to set the AWG710 Arbitrary Waveform
Generator controls and select the waveform file:

a. Push UTILITY  (front-panel)�System (bottom)�Factory Reset
(side)�OK  (side).

b. Load the MODE.WFM file.

Refer to Loading Files on page 4–10 for file loading procedures.

c. Push HORIZONTAL MENU  (front-panel)�Clock (side).

d. Push 2, 0, 0 and M  (SHIFT+7) keys in this order or turn the general pur-
pose knob to set the internal clock frequency to 200 MHz.

2. Push the RUN button.

The LED above the RUN button is on.

3. Verify that the frequency counter reading is 50 MHz ± 50 Hz (using the
internal reference clock).

4. Retain the test hookup.

1. Push HORIZONTAL MENU  (front-panel)�Clock Ref (side) so that the
AWG710 Arbitrary Waveform Generator reference clock is set to External.

2. Verify that the frequency counter reading is 50.0 MHz ±10 kHz (using the
external reference clock).

3. Change the function generator controls as follows:

����"���# � � � � � � � � � � � � � � � � � � � � � � ���� �
$

4. Check that the frequency counter reading is 50.5 MHz ±10 kHz.

5. Turn the function generator output off and disconnect the function generator
and frequency counter.
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The following procedures check the accuracy of the AWG710 Arbitrary
Waveform Generator marker output level.

����. Connect a 50 � SMA terminator to the inverted marker output connector
during the marker output tests.
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Do the following steps to install the test hookup and set the test equipment
controls:

1. Use a 50� BNC coaxial cable, a SMA(Ma)-BNC(Fe) adapter, a 50�

precision terminator, and a BNC-to-dual banana adapter to connect the
AWG710 Arbitrary Waveform Generator MARKER 1 OUT to the DMM
input connector (see Figure 4–29).
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2. Set the DMM controls as follows:
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3. Follow the substeps below to set the AWG710 Arbitrary Waveform
Generator controls and to select the sequence file:

a. Push UTILITY  (front-panel)�System (bottom)�Factory Reset
(side)�OK  (side).

b. Push SETUP (front-panel)�Run Mode (bottom)�Enhanced (side).

The AWG710 Arbitrary Waveform Generator is set to enhanced mode.

c. Load the AMP1.SEQ file.

Refer to Loading Files on page 4–10 for file loading procedures.

4. Push the RUN button.

 The LEDs above the RUN button is on.

5. Do the following substeps to set the AWG710 Arbitrary Waveform
Generator marker output high level setting:

a. Push VERTICAL MENU  (front-panel)�Marker...  (side)�Marker 1
High Level (side).

b. Push 3, ., 0 and ENTER keys in this order or turn the general pur-
pose knob to set the marker level to 3.0 V.

c. Verify that the marker 1 high level reading on the DMM screen falls
within 2.75 V through 3.25 V.

d. Push the FORCE EVENT button.

6. Do the following substeps to set the AWG710 Arbitrary Waveform
Generator marker output low level setting:

a. Push Marker 1  Low Level side button.

b. Push –, 1, ., 1 and ENTER keys in this order or turn the general pur-
pose knob to set the marker level to –1.1 V.

c. Verify that the marker 1 Low level reading on the DMM screen falls
within –1.255 V through –0.945 V.

d. Push the FORCE EVENT button.
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7. Do the following substeps to change the connection to check the MARKER1:

a. Disconnect the 50� precision terminator from the MARKER1 OUT con-
nector.

b. Disconnect the cable with SMA (male)–BNC (female) adapter and BNC
50 � terminator) from MARKER 1 OUT connector.

c. Connect the 50� precision terminator to the MARKER 1 OUT (removed
in step a).

d. Connect the adapter, terminator, and cable (removed in step b)
to the MARKER1OUT connector.

8. Press FORCE EVENT where needed.

9. Repeat steps 5 and 6 for the AWG710 Arbitrary Waveform Generator
MARKER1 OUT.

10. Repeat step 5 through 8 for MARKER 2 OUT and MARKER2OUT.

11. Disconnect the DMM.
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This section provides the procedures necessary to manually adjust the AWG710
Arbitrary Waveform Generator.

	������ 

This subsection contains the following topics:

� Overview. Basic information about adjustment requirements

� Before Adjustments. General information about adjusting the waveform
generator and the Performance Check/Adjustment disk files.

� Adjustment Instructions. Procedures for manually adjusting the waveform
generator.

Use the Adjustment Instructions subsection to return the waveform generator to
conformance with the performance specified in the Specifications section. This
procedure is not required to verify the performance of the waveform generator.
To verify the performance of the instrument, refer to the Performance Verifica-
tion section.

Perform the adjustment procedures every 12 months.

After the removal and replacement of a module due to electrical failure, perform
the adjustment procedures listed in Table 5–1.
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There are three adjustment procedures listed in Table 5–2. You can do Calibra-
tion and Marker level adjustments without removing the cabinet.
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Before doing the adjustments, note the following requirements.

This procedure is only to be performed by trained service technicians.

This waveform generator requires a 20 minute warm-up time in a 20� C to
30� C environment before it is adjusted. Any adjustments done before the
operating temperature has stabilized may cause performance errors.

Calibrate the waveform generator using the self calibration routine. Refer to the
Performance Verification section for instructions.

These adjustment procedures require you to load a file from the Performance
Check/Adjustment disk supplied with the waveform generator. Refer to
Adjustment Instructions in this subsection for information about this file.

Table 5–3 lists all test equipment required to adjust the waveform generator.
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Table 5–3 lists the test equipment required to adjust the waveform generator.
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Use the following instructions to prepare the waveform generator for adjustment,
load the adjustment file required for these procedures, and make adjustments. 

When you do the adjustment procedure with the rear cover and cabinet removed,
orient the waveform generator so the bottom is down on the work surface to cool
the waveform generator properly.

�������� To prevent damage to the waveform generator when the cabinet and
rear cover are removed, always make sure that the work surface is completely
clear beneath the waveform generator.
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All the adjustment procedures are obtained through the Service menu which is a
submenu of the Utility menu. To enter this menu, you must enable the Service
mode using the switch on the A10 Connector board. Perform the following step:

Power on the waveform generator by pushing ON/STBY button while
pressing the service switch on the A10 Connector board. See Figure 5–1.

If you perform the adjustment procedure without removing the cabinet, you must
insert the adjustment tool (Table 5–4, Item 7) in the hole on the left side of the
waveform generator to engage the service switch.

Toggle the ON/STBY button to STBY to disable the Service mode.
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Table 5–4 lists the waveform file, provided on the Performance Check/Adjust-
ment disk, that is required to do the adjustments.

For instructions on loading files, see Operating Basics:Loading Files and the
Reference:Waveform Sequence Menu section of the User Manual. After loading
the files, push the floppy disk drive eject button and remove the floppy disk.
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This procedure adjusts Y5200 on the A50 AWG board to set the AWG710
Arbitrary Waveform Generator clock frequency.
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Do the following steps to connect the test equipment and set the test equipment
controls:

1. Use a 50 � BNC coaxial cable to connect the waveform generator 10 MHz
REF OUT connector to the input A connector on the frequency counter.
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2. Set the frequency counter controls as follows:
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3. Set the waveform generator controls as follows:

Press UTILITY  � System � Factory Reset � OK .

4. Follow the substeps below to load the waveform:

a. Press Service � Tweak AWG2 (pop-up) � OK .

b. Press  Clock Ref. DAC

5. Turn the general purpose knob to adjust the oscillator so that the frequency
counter reading is in the range of 10.0 MHz ±2 Hz (0.2 ppm).

6. Press Save to save the setting.

7. Disconnect the frequency counter.
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This procedure uses the general purpose knob on the front panel to set the
Marker Output level.
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Do the following steps to connect the test equipment and set test equipment
controls:

1. Use a SMA coaxial cable and a SMA (female) to BNC (male) adapter to
connect the waveform generator MARKER 1 Output connector to the CH1
input connector on the oscilloscope.

2. Connect a 50 � SMA terminator to the waveform generator MARKER 1
Output connector.
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a. Set the oscilloscope controls as follows:
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3. Do the following to set the waveform generator controls:

Press UTILITY  � System � Factory Reset � OK .

4. Follow the substeps below to load the waveform:

a. Press SETUP � Waveform/Sequence � Load...

b. Turn the general purpose knob to display the list of waveform files and
highlight the file MODE.WFM.

Press OK  to select and load the file.

c. Press the RUN button.

5. Follow the substeps below to setup the Marker:

a. Press Horizontal � Clock.

b. Turn the general purpose knob to set the Clock to 100 MS/s.

c. Press Vertical � Marker... � Marker 1 High Level

d. Turn the general purpose knob to set the voltage to 1.50 V.

e. Press Marker 2 High Level.

f. Turn the general purpose knob to set the voltage to 1.50 V.

g. Check that the Marker 1 low Level and the Marker 2 Low Level are
0.00 V. If there are not, set the voltage to 0.00 V in the same way.

6. Follow the substeps below to adjust Marker 1 level:

a. Press UTILITY  � Service

b. Turn the general purpose knob to select Tweak AWG 2.

c. Press OK .

d. Press Marker 1 Adj. Level .

e. Set the oscilloscope CH1 input to GND. Note the ground position. Then
return the CH1 input to 50 � DC.

f. Turn the general purpose knob to adjust the waveform of marker low
level voltage to 0.00 V within�50 mV on the oscilloscope display.

7. Disconnect the SMA coaxial cable from the waveform generator
MARKER 1 Output, then reconnect it to the MARKER 2 Output connector.

8. Remove the 50 � SMA Terminator from the waveform generator 
MARKER 1 Output, then reconnect it to the MARKER 2 Output connector.
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9. Follow the substeps below to adjust the Marker 2 level:

a. Press Marker 2 Adj. Level

b. Turn the general purpose knob to adjust the waveform of marker low
level voltage to 0.00 V within�50 mV on the oscilloscope display.

10. Press Save to save the setting.

11. Disconnect the oscilloscope.
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This procedure uses the general purpose knob on the front panel to set the Magic
Frequency parameter.
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Do the following steps to connect the test equipment and set test equipment
controls:

1. Use a SMA coaxial cable and a SMA (female) to BNC (male) adapter to
connect the waveform generator CH1 Output connector to the CH1 input
connector on the oscilloscope.
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2. Set the Oscilloscope controls as follows:

�"+-% �& � � � � � � � � � � � � � � � � � � � � � � � � � �� �

�� �  ).*&%($ � � � � � � � � � � � � � � � � ��

�� � , �&" � � � � � � � � � � � � � � � � � � ��� '��!%/

�� � %(*.- %'*"!�( " � � � � � � � � � � 
��

�)+%3)(-�&

�0""* � � � � � � � � � � � � � � � � � � � � � ��� (,�!%/

�+%$$"+

�).+ " � � � � � � � � � � � � � � � � � � � � � �� �

�).*&%($ � � � � � � � � � � � � � � � � � � � � ��

�&)*" � � � � � � � � � � � � � � � � � � � � � � �),%-%/"

�"/"& � � � � � � � � � � � � � � � � � � � � � � � �

�)!" � � � � � � � � � � � � � � � � � � � � � � 
.-)

�
��� 	��� ���"



Adjustment Procedures

AWG710 Service Manual ����

3. Do the following to set the waveform generator controls:

Press UTILITY  � System � Factory Reset � OK .

4. Follow the substeps below to load the waveform:

a. Press SETUP � Waveform/Sequence � Load...

b. Turn the general purpose knob to display the list of waveform files and
highlight the file MODE.WFM.

Press OK  to select and load the file.

c. Press the RUN button.

d. Press the CH1 OUTPUT button to ON.

5. Adjust Magic Frequency:

a. Press UTILITY  � Service

b. Turn the general purpose knob to select Tweak AWG2.

c. Press OK .

d. Press Magic Freq. .

e. Turn the general purpose knob to adjust the waveform on the oscillo-
scope display so that the corruption of the waveform becomes the
maximum.

6. Press Save to save the setting.

7. Disconnect the oscilloscope.
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This section contains the information needed to perform periodic and corrective
maintenance on the AWG710 Arbitrary Waveform Generator. 
The following subsections are included:

� Related Maintenance Procedures. Provides information relating to various
sections discussing maintenance.

� Preparation. Introduction plus general information on preventing damage to
internal modules when doing maintenance.

� Inspection and Cleaning. Information and procedures for inspecting the
waveform generator and cleaning the external and internal modules.

� Removal and Installation Procedures. Procedures for the removal of
defective modules and replacement of new or repaired modules.

� Troubleshooting. Information for isolating failed modules. Included are
instructions for operating the waveform generator internal diagnostic
routines and troubleshooting trees. Most of the trees make use of these
internal diagnostic routines to speed fault isolation to a module.

��
���
 ���������	� ���	�
����

The following subsections contain information and procedures related to
maintenance.

�  Operating Information provides useful troubleshooting instructions when
operating the waveform generator. It also details the service strategy and lists
options for obtaining maintenance service and replacing failed modules.

� Theory of Operation contains a circuit description at the module, or block,
level.

� Performance Verification provides procedures that may be useful in isolating
modules problems by testing the waveform generator performance.

� Adjustment Procedures addresses after repair adjustment and the interval
between periodic adjustments. It contains a procedure for adjusting the
internal circuits of the waveform generator.

� Diagrams contains a block diagram using individual modules as blocks and
an interconnection diagram showing connections between the modules.

� Replaceable Mechanical Parts lists all field replaceable modules by part
number.
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Before servicing this product, read the Safety Summary and Introduction at the
front of the manual and the ESD information below.

�������� Static discharge can damage any semiconductor component in this
generator. If you are removing a module for service, begin by doing the Access
Procedure on page 6–16. By following the instructions in that procedure, you
remove the module to be serviced while removing the minimum number of
additional modules.

When performing any service that requires internal access to the waveform
generator, adhere to the following precautions to avoid damaging internal
modules and components due to electrostatic discharge (ESD).

1. Minimize handling of static-sensitive modules.

2. Transport and store static-sensitive modules in their static protected
containers or on a metal rail. Label any package that contains static-sensitive
modules.

3. Discharge the static voltage from your body by wearing a grounded antistatic
wrist strap while handling these modules. Do service of static-sensitive
modules only at a static-free work station.

4. Do not allow anything capable of generating or holding a static charge on the
work station surface.

5. Handle circuit boards by the edges when possible.

6. Do not slide the modules over any surface.

7. Avoid handling modules in areas that have a floor or work-surface covering
capable of generating a static charge.

��
�
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Table 6–1 lists the relative susceptibility of various classes of semiconductors.
Static voltages of 1 kV to 30 kV are common in unprotected environments.

���"� �������"�*!,� )+)��&*!�!"!*- *% )*�*!�/�!)� �(�� ��#����

��#!�%$�+�*%( �"�))�) ��"�*!,� )+)��&*!�!"!*- "�,�")�

��� %( ���� # �(%� (�+ *) %( � )�(�*� � (�+ *)� %( " $��(
# �(%� (�+ *) - *� ���  $&+*) �#%)* )�$) * ,��

�

��� �

���%**!. ) �$�" � %��) �

���%**!. ��� �

� ��/�(�'+�$�. � &%"�( *(�$) )*%() 	

���� 


� $��( # �(%� (�+ *) �

�%-/&%-�( ���%**!. ��� �

��� �"��)* )�$) * ,�� 


� �%"*��� �'+!,�"�$* �%( "�,�") �,%"*��� �!)� �(��� �(%# � ���.&� ��&��!*%( * (%+� 

(�)!)*�$�� %� ����% #)��
�.�.��� *% ��� � � � ��� *% ��� �

� � ��� *% ��� � 
 � 
�� *% ���� � ��)*��

	 � ��� � � � ��� �


 � ��� � � � ���� �

� � 
�� *% ��� �

�+)��&*!�!"!*- *% ���



Maintenance

��� AWG710 Service Manual

�����
���� 	�� ���	���


Inspection and Cleaning describes how to inspect for dirt and damage. It also
describes how to clean the exterior and interior of the AWG710 Arbitrary
Waveform Generators. Inspection and cleaning are done as preventive mainte-
nance. Preventive maintenance, when done regularly, may prevent waveform
generator malfunctions and enhance its reliability.

Preventive maintenance consists of visually inspecting and cleaning the
waveform generator and using general care when operating it.

How often you perform preventive maintenance depends on the severity of the
environment in which the waveform generator is used. It is recommended that
you perform preventive maintenance just prior to doing the generator adjustment.

The cabinet helps keep dust out of the waveform generator and should normally
be in place when operating the generator. The generator’s front cover protects the
front panel and display from dust and damage. Install the front cover when
storing or transporting the generator.

Inspect and clean the waveform generator as often as operating conditions
require. The collection of dirt on components inside can cause them to overheat
and breakdown. (Dirt acts as an insulating blanket, preventing efficient heat
dissipation.) Dirt also provides an electrical conduction path that could cause an
generator failure, especially under high-humidity conditions.

�������� Avoid the use of chemical cleaning agents which can damage plastics
used in this waveform generator. Use only deionized water when cleaning the
menu buttons or front panel buttons. Use an ethyl alcohol solution as a cleaner
and rinse with deionized water. Before using any other type of cleaner, consult
your Tektronix Service Center or representative.
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#!����� �� ���!���� Examine the outside of the generator for damage, wear, and
missing parts, using Table 6–2 as a guide. Waveform generators that appear to
have been dropped or otherwise mishandled should be checked thoroughly to
verify correct operation and performance. Immediately repair defects that could
cause personal injury or cause further generator damage.
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#!����� 	������� ������"��� Do the following steps to clean the waveform
generator exterior:

1. Remove loose dust on the outside of the generator with a lint free cloth.

2. Remove remaining dirt with a lint free cloth dampened with a general pur-
pose detergent-and-water solution. Do not use abrasive cleaners.

3. Clean the light filter protecting the monitor screen with a lint-free cloth
dampened with either ethyl alcohol or preferably, a mild, general purpose
detergent-and-water solution.

�������� To prevent getting moisture inside the generator during external
cleaning, use only enough liquid to dampen the cloth or applicator.
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���
���� ����
������ To access the inside of the waveform generator for inspection
and cleaning, refer to the Removal and Installation Procedures in this section.

Inspect the internal portions of the generator for damage and wear, using
Table 6–3 as a guide. Defects found should be repaired immediately.

�������� To prevent damage from electrical arcing, ensure that circuit boards
and components are dry before applying power to the waveform generator.
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���� Do the following steps to clean the generator
interior:

1. Blow off dust with dry, low-pressure, deionized air (approximately 9 psi).

2. Remove any remaining dust with a lint-free cloth dampened in ethyl alcohol
and rinse with warm deionized water. (A cotton-tipped applicator is useful
for cleaning in narrow spaces and on circuit boards.)

����. If, after doing step 1 and 2, a module is clean upon inspection, skip the
remaining steps.

3. If step 1 and 2 do not remove all the dust or dirt, the generator may be spray
washed using a solution of ethyl alcohol by doing steps 4 
through 8.

4. Gain access to the parts to be cleaned by removing easily accessible shields
and panels (see Removal and Installation Procedures).

5. Spray wash dirty parts with ethyl alcohol and wait 60 seconds for the
majority of the alcohol to evaporate.

6. Use hot (48.88� C to 60� C) (120� F to 140� F) deionized water to
thoroughly rinse boards and components.

7. Dry all parts with low-pressure, deionized air.

8. Dry all components and assemblies in an oven or drying compartment using
low-temperature (51.67� C to 65.56� C) (125� F to 150� F) circulating air.

������
����� There is no periodic lubrication required for this generator.
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This subsection contains procedures for removal and installation of all mechani-
cal and electrical modules.  Any electrical or mechanical module, assembly, or
part listed in the Replaceable Mechanical Parts section of this manual is a
module.

����	�	���� � ����	�	���� 
�� ���

�������� Before doing this or any other procedure in this manual, read the
Safety Summary found at the beginning of this manual. Also, to prevent possible
injury to service personnel or damage to the generator components, read
Operating Information:Installation and Preventing ESD in this section.

This subsection contains the following items:

� Preparatory information that you need to properly do the procedures that
follow.

� List of tools required to remove and disassemble all modules.

� Three module locator diagrams for finding the External Modules (see
Figure 6–2), Outer-Chassis Modules (see Figure 6–3), and Inner-Chassis
Modules (see Figure 6–5).

� Procedures for removal and installation of the electrical and mechanical
modules.

� A disassembly procedure for removal of all major modules from the
generator at one time and for reassembly of those modules. A complete
disassembly is normally only done when completely cleaning the generator.
(Instructions for doing the actual cleaning are found under Inspection and
Cleaning at the beginning of this section.)

� Module disassembly procedures.

�������� Before doing any procedure in this subsection, disconnect the power
cord from the line voltage source. Failure to do so can cause serious injury or
death.
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The Replaceable Mechanical Parts section lists all modules.

The following procedures are described in the order in which they appear in this
section.

� The Accsess Procedure on page 6–16 directs you to the procedure(s) (if any)
that are required to access the module to be serviced, then it directs you to
the procedure to remove that module.

� Procedures for External Modules on page 6–17 explain how to remove
modules that do not require internal access to the waveform generator.

� Procedures for Internal Modules (1) on page 6–30 are procedures for
removing modules which require access to the internal part of the waveform
generator but are external to the chassis.

� Procedures for Internal Modules (2) on page 6–44 are procedures for
removing modules which require access to the internal part of the waveform
generator and are internal to the chassis.


�#�����" ���#� ��� Most modules in this generator can be removed using a
screwdriver with a size #2, Phillips tip. Use this tool whenever a procedure step
instructs you to remove or install a screw unless a different size screwdriver is
specified in that step. All equipment required to remove and install a module are
listed in the first step of each procedure.
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Throughout this manual, certain procedures refer to various instrument orienta-
tion, such as front, right, bottom, and top. See Figure 6–1 for an illustration of
how each side is specifically referenced.
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Begin with this procedure when you have identified which module to remove
for service.

1. Find the module to remove in Figure 6–2 through 6–5.

The title of the figure indicates whether the module is an external, internal
module(1), or internal module(2) part.

2. If the module is externally mounted and no internal access is required,
remove the module. Follow the steps in Procedures for External Modules on
page 6–17.

3. If the module is an internal-chassis module and access is required inside of
the instrument; do the Line Fuse and Line Cord procedure followed by the
Cabinet procedure. Both procedures are in the Procedures for External
Modules subsection.

4. After completing those procedures, return to this procedure and continue
with step 5.

5. If the module is an internal module(1), access the inner-chassis.

a. If removing the output assembly or display unit, first do the Trim Ring
found in Procedures for External Modules (page 6–17).

b. Find and do the procedure for the module to be removed in Procedures
for Internal Modules (1) on page 6–30.

6. If the module is an internal module(2), access the reverse side of the chassis.
Since the module is assembled by three classes, perform the following steps
in the order listed.

a. Find and do the procedure for the module you want to remove in
Procedures for Internal Modules (2), page 6–44.

b. Do the procedure A10 Connector Board found in Procedures for Internal
Modules (1), page 6–30.

7. Install all modules previously removed. Read the module removal for service
instructions found at the end of the procedure. These instructions will guide
you in installing all modules previously removed.
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Do the Accsess Procedure on page 6–16 before performing any of the procedures
in this subsection.

The following procedures are listed in the order presented.

� Front Panel Knobs

� Line Fuse and Line Cord

� EMI Gaskets

� Cabinet

� Trim Ring

� A20 Front Panel Assembly

� Output Assembly

� Cabinet Modules

You will need angled-tip tweezers (Table 6–4, Item 10).

1. Find the knob(s) to be removed on the front panel.

2. Orient the waveform generator so the bottom is on the work surface and the
front is facing you.

3. Remove the knob(s) by pulling it straight out from the front panel to create
some clearance between the base of the knob and the front panel. Insert the
tweezers between the knob and the front panel and remove the knob. See
Figure 6–6.

4. To install, align the knob to the shaft and push in until it snaps into place.
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You will need a flat-blade screwdriver (Table 6–4, Item 4). Locate the line fuse
and line cord in Figure 6–2.

�������� To avoid electrical shock, be sure that the power cord is disconnected
from the socket before checking the line fuse.

1. Orient the generator so the bottom is on the work surface and the rear is
facing you.

2. Disconnect the line cord from the rear panel connector and main power.

3. If you are servicing the line fuse, do the next step; if you are servicing the
line cord, skip to step 5.

4. Find the fuse cap on the rear panel. See Figure 6–7. Remove the fuse cap by
turning it counterclockwise using a flat-blade screwdriver and remove the
line fuse.

5. Find the line cord on the rear cover. See Figure 6–7. Pull the line cord to
complete the removal. Do the procedure in reverse order to install.

6. Do steps 4 and 5 in reverse order to install the line cord and line fuse.
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Do the following cabinet procedure (see Figure 6–8).

You will need a screwdriver with a size Phillips #2 tip (Table 6–4, Items 1 
and 3).

1. Make sure the front cover (optional accessory) is installed. If it is not, install
it by snapping the edges over the trim ring.

2. Locate the cabinet in Figure 6–2, page 6–12.

3. Orient the generator so the front cover is on the work surface and the bottom
side is facing you.

4. Unplug the line cord from its receptacle at the rear cover.

5. Remove the six screws at the rear of the cabinet which secure the two feet.

6. Grasp the left and right edges at the rear of the cabinet.

7. Pull upward to slide the cabinet off the generator. Take care not to bind or
snag the cabinet on the internal cabling as you remove it.

����. Do not do step 8 through 13 to remove the EMI gasket(s) unless it must be
replaced due to damage. If you are not replacing the gasket, skip to step 14.

When installing EMI gaskets and/or the generator cabinet, carefully follow the
instructions given. Unless they are performed properly, the generator may not
meet its emissions requirements (EMI).

8. Locate the EMI gaskets to be removed in Figure 6–2.

9. You will need a pair of needle-nose pliers (Table 6–4, Item 6). Look for the
point where the ends of the gasket touch in the channel at the rear edge of the
cabinet.

10. Use a pair of needle-nose pliers to pry up one of the ends.

11. Grasp the EMI gasket and gently pull it out of the its channel.

12. Repeat steps 9 through 11 to remove the gasket from its channel on the front
casing.

13. To install, press each EMI gasket back into its groove at the rear edge of the
cabinet or front casing. Make sure the ends of the gasket touch, but do not
overlap, when installing. To prevent overlap, cut off any excess length.

14. To install the cabinet, do steps 3 and 4 in reverse order.

a. Take care not to bind or snag the cabinet on internal cabling. Redress the
cables if necessary.
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b. When sliding the cabinet, be sure that the front edge of the cabinet aligns
with the groove containing the EMI shield on the front casing.

c. Be sure that the ridge around the rear chassis slides into the groove
containing a second EMI cable at the rear of the cabinet.

d. When installing the four screws at the rear panel, torque to 16 ft-lb.

e. See Line Fuse and Line Cord to install the line cord.
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No tools are needed for this procedure.  

1. Locate the modules to be removed in Figure 6–2, page 6–12.

2. Orient the generator so the rear is on the work surface and the bottom is
facing you.

3. Remove the front cover by grasping it by the left and right edges and snap it
off of the front subpanel. When installing, align and snap back on. See
Figure 6–9.
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�������� To prevent damage to the contacts, do not touch the carbon contact
points on the menu buttons installed in the trim ring. Also, do not touch the
contacts on the exposed flex circuit when you remove the trim ring.

4. Remove the trim ring by grasping the top edge and prying it up and lifting it
forward to snap it off the front subpanel. If servicing the menu buttons, lift
them out of the trim ring. When installing, insert the menu buttons, align the
trim ring to the front subpanel and press it back on.

5. To install the output panel, menu buttons, and trim ring, do step 3 and step 4
in reverse order.

This procedure includes removal and installation instructions for the front panel
and front panel buttons. Unless either of those modules are being serviced, do
not do step 4.

You will need a screwdriver with a size Phillips #2 tip (Table 6–4, Items 1 
and 3).

1. Locate the modules to be removed in Figure 6–2, page 6–12.

2. Do the procedure Trim Ring step 1 through step 5, before proceeding to step
3 of this procedure.

3. Orient the waveform generator so the bottom is on the work surface and the
front is facing you.

4. Remove the front panel assembly from the front subpanel by lifting the
assembly until you can reach the interconnect cable connecting to the
Connector board.

5. Disconnect the cable at J154 of the Connector board. Disconnect the
flex-board connector at P3 of the front panel assembly. (The flex board is
part of the display-frame assembly.) See Figure 6–10.

6. Lift the front panel assembly out of the front subpanel to complete the
assembly.
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If the front panel or the front panel buttons need service, do the following steps:

7. Remove the front panel control knobs from the front panel assembly using
the method described in Front Panel Knobs on page 6–17.

8. Remove the eight screws that mount the front panel board to the front panel.

9. Hand disassemble the front panel assembly components using Figure 6–11
as a guide. Do this procedure in reverse order to reassemble using Fig-
ure 6–11 as a guide.

10. To install, reverse this procedure.
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You will need a screwdriver with a size Phillips #2 tip (Table 6–4, Items 1 
and 3).

1. Locate the modules to be removed in Figure 6–2, page 6–12.

2. Do the Trim Ring and A20 Front panel assembly procedures immediately
preceding this procedure.

3. Orient the waveform generator so the bottom is on the work surface and the
front is facing you.

4. To remove the output panel, disconnect the on/off cable at J200 of the A50
AWG board and all the Analog output cables at J190 and J290 of each
A70/A72 Output boards.

5. Remove the three screws at the front side of the chassis, the two screws on
the bottom of the chassis and the two screws at the right side of chassis
attaching the Output assembly to the main chassis.

6. Pull out the Output assembly from the main chassis.

7. To install, reverse this procedure.
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You will need a pair of needle-nose pliers (Table 6–4, Item 5).

1. Locate the modules to be removed in Figure 6–2, page 6–12.

2. Orient the waveform generator so the left side is on the work surface and the
handle is facing upward (see Figure 6–13).

3. Remove the handle by inserting the tips of a pair of needle-nose pliers
(Table 6–4, Item 5) into the hole of either handle cap. Push and hold to
depress the handle release.

4. While holding the handle release, pull it out of the slot in the handle cap.
Repeat the procedure to remove the handle from the other handle cap.

5. To install, reverse this procedure.

6. Remove the handle caps by inserting the retaining ring pliers (Table 6–4,
Item 9) into the opening created in the handle cap by removing the handle.
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7. While using the pliers to expand the handle cap outward, grasp it and snap it
off.

8. Repeat the procedure to remove the remaining cap as needed; push the cap(s)
back on to install.

9. Remove the flip stand by grasping it on both sides where it joins each flip
stand foot. Now compress the flip stand until the flip stand ends clear the flip
stand feet to complete the removal.

10. To remove the flip stand foot or feet, do the Cabinet procedure (page 6–20)
to gain access to the inside of the cabinet.

11. Working from inside the cabinet, push the two retainers to release the flip
stand foot you wish to remove and lift it away from the outside of the
cabinet.

12. Repeat this procedure to remove as many of the remaining feet as needed.
Insert the two retainers back into their slots in the cabinet and snap any flip
stand foot, previously removed, into place.

13. To install, reverse this procedure.
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You must complete the Access Procedure before doing any of the procedures
described in this subsection. This subsection describes removal/installation
procedures for the following modules:

� Fan

� Floppy disk drive

� Display Assembly

� PS100 Low Voltage Power Supply

� A10 Connector board

� CPU unit

� CPU Board

� A40 PCI Interface Board

� GPIB Board

� Back Plane Board

� Hard Disk and Flash Disk

� Rear chassis
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You will need a screwdriver with a size #2 Phillips tip (Table 6–4, Items 1 
and 3).

1. Locate the fan in Figure 6–3 on page 6–13.

2. Orient the waveform generator so the bottom is on the work surface and the
left side is facing you (see Figure 6–14).

3. Slide the cable connector at the fan to unplug the cable from the Connector
board at J310.

4. Remove the four screws that secure it to the main chassis and lift the fan out.
The large fan uses spacer posts.

5. To install, do the steps in reverse order. Refer to the Cabinet procedure, on
page 6–20, to complete the generator assembly.
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You will need as screwdriver with a size #1 Phillips tip (Table 6–4, Items 1 
and 2).

1. Locate the modules to be removed, including those listed under Additional
Modules Removed in Figure 6–3, page 6–13.

2. Orient the waveform generator so the top is on the work surface and the left
side is facing you.

3. Unplug the J102 floppy driver connector (ribbon interconnect cable) that
connects the disk drive to the A10 Connector board.

4. Use the screwdriver with a #1 Phillips tip to remove the two screws that
secure the floppy disk drive with bracket to the main chassis, and lift it out
from the chassis using Figure 6–15 as a guide. When removing the disk
drive main body from the bracket, remove the screw that secures  the drive to
the bracket, then pull out the disk drive.

5. To install, do this procedure in reverse order. Refer to the Cabinet procedure
on page 6–20 to complete the generator assembly.
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You will need a screwdriver with a size #2 Phillips tip (Table 6–4, Items 1 
and 3).

1. Locate the modules to be removed in Figure 6–3, on page 6–13.

2. Do the Trim Ring, Menu Button and A20 Front Panel Assembly procedures   
immediately preceding this procedure.

3. Orient the waveform generator so the bottom is on the work surface and the
front panel is facing you (see Figure 6–16).

4. Unplug  the LCD and Back Light connectors J225 and J245 on the A10
Connector board.

5. Unplug the LCD connector on the right side of the LCD display by pushing
toward the rear panel.

6. Remove the four screws on the top and bottom of the display frame that
mount the display assembly to the chassis.

7. Remove the display frame, filter, and filter retainer.

8. Remove  the LCD display and bracket by pulling it out from left side.
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9. To install, do this procedure in the reverse order.
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10. See the following procedures, in the order shown, to complete the reassemb-
ly of the waveform generator:

� A20 Front Panel Assembly (page 6–24)

� Trim Ring, Menu Buttons (page 6–23)

� Cabinet (page 6–20) (completes reassembly)

You will need a screwdriver with a size #2 Phillips tip (Table 6–4, Items 1 
and 3).

1. Locate the Power Supply in Figure 6–3, page 6–13.

2. Orient the waveform generator so the bottom is on the work surface and the
right side is facing you.

3. To remove the low-voltage power supply, unplug four power cables from J3
on the A10 Connector board and J1, J2, and J4 on the A50 Sequence board.
See Figure 6–17.

4. Remove the two screws on the left side of the rear Principal Power switch
and the power cable connector of the generator that mount the low-voltage
power supply to the rear chassis.

5. Remove the four screws from the top of the supply, the five screws at the
bottom, and the one screw from the side that mounts the supply to the main
chassis. Then remove the screw securing the ground lead to the main chassis.

6. Lift the module up and out of the generator to complete the removal.

7. To install, do this procedure in reverse order then refer to the Cabinet
procedure, on page 6–20 to complete assembly of the generator.
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You will need a screwdriver with a size #2 Phillips tip (Table 6–4, Items 1 
and 3).

1. Locate the modules to be removed in Figure 6–3, page 6–13.

2. Orient the waveform generator so the bottom is on the work surface and the
front is facing you.

3. To disconnect the A10 Connector board, disconnect the following cables and
connectors. See Figure 6–18 as a guide.

� Fan power cable at J310

� Cable from the low–voltage power supply at J010

� Cable to the PCI Backplane power supply at J320

� J245 LCD Backlight, J225 TFT LCD and J102 Floppy disk driver
connector

� Interconnect cables from CPU board at J100 CPU FDD, J110 CPU
MISC, J150 CPU VGA & COM1 and J220 CPU LCD

� Interconnect cables to the Monitor Out at J152 and the A90 Key
board at J112

� Interconnect cable from the PCI Interface at 200

� Cables from the A20 Front Panel board at J154

4. Use a screwdriver with a size #2 Phillips tip to remove the five screws that
attach the A11 Connector board to the HDD bracket.

5. Lift the board up and out from the HDD bracket to complete the removal.

6. To install, do this procedure in reverse order.  Refer to the Cabinet procedure
on page 6–20 to complete the assembly of the generator.
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This procedure describes how to remove the following circuit boards that are
contained in the CPU unit:

� CPU board

� Hard Disk and Flash Disk

� A40 PCI Interface Board

� GPIB  Board

� Back Plane

����. The Lithium polycarbon monofluoride battery on the CPU board is not
user-replaceable. Removing the battery erases calendar backup data. Replace
the CPU board as a unit. Dispose of the used battery in the proper environmen-
tal manner.

You will need a screwdriver with a size #2 Phillips tip (Table 6–4, Items 1 
and 3).

1. Locate the modules to be removed in Figure 6–4, page 6–14.

2. Orient the waveform generator so the bottom is on the work surface and the
right side is facing you.

3. Remove the CPU unit using Figure 6–19 as a guide while doing the
following substeps:

a. Unplug the GPIB interconnect cable at the GPIB board and the LAN
interconnect cable and the VGA and COM1 interconnect cable at the
CPU board.

b. Unplug the LCD flat cable, FDD flat cable, HDD IDE flat cable, and the
MISC flat cable at the CPU board.

c. Unplug the two flat cables from the A50 Sequence board and the flat
cable from the A10 Connector board at the A40 PCI Interface board.

d. Remove the two screws on the bottom and the two screws on the right
side.

e. Lift the CPU Unit up and out from the main chassis.
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4. Remove the CPU board using Figure 6–20 as a guide while doing the
following substeps:

a. Use a screwdriver with a size #2 Phillips tip to remove the screw that
secures the CPU board to the frame with a retainer on the the right side
of the unit.

b. Remove the screw on the left side of the CPU board.

c. Grasp the board and slide it out of the unit.



Removal and Installation Procedures

���� AWG710 Service Manual

�	
 �����

��� 	�� �������
� �����

�	�� �����

��� �� ���������� 	�� ��� ���������� ��� 
��
 ������ ����!��

5. Remove the A40 PCI Interface board (using a screwdriver with a size #2
Phillips tip) by removing the screw on the left side of the board. See Figure
6–20.

6. Grasp the board and slide it out.

7. Remove the GPIB board (using a screwdriver with a size #2 Phillips tip) by
removing the screw on the left side of the GPIB board. See Figure 6–20.

8. Grasp the board and slide it out.

9. Remove the Back Plane (using a screwdriver with a size #2 Phillips tip) by
removing the four screws securing the board to the frame. See Figure 6–20.

10. Grasp the board and slide it out.

11. To install, do this procedure in reverse order.

12. Refer to the Cabinet procedure on page 6–20 to complete the assembly of
the waveform generator.
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This procedure describes how to remove the Hard Disk and Flash Disk unit.

You will need a screwdriver with a size Phillips #2 tip (Table 6–4, Items 1 
and 3).

1. Locate the modules to be removed in Figure 6–4, page 6–14.

2. Orient the waveform generator so the bottom is on the work surface and the
front is facing you.

3. The hard disk unit is beneath the A10 board. Do the A10 Connector board
removal procedure (page 6–24) before continuing this procedure.

4. Unplug the IDE interface cable from the IDE interface connector on the disk
drive.

5. Use a screwdriver with a size Phillips #2 tip to remove the four screws that
secure the hard disk and flash disk bracket to the chassis. See Figure 6–21.

6. Remove the four screws that secure the hard disk drive and the flash disk
drive to the bracket.
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You will need a screwdriver with a size #2 Phillips tip (Table 6–4, Items 1 and
3).

1. Locate the modules to be removed in Figure 6–3, page 6–13.

2. Do the PS100 Low Voltage Power Supply procedure (page 6–34) to remove
the power supply module.

3. Install the front cover (optional accessory) if it is not already installed.

4. Orient the waveform generator so the bottom is on the work surface and the
rear is facing you.

5. Remove the rear chassis using Figure 6–22 as a guide when doing the
following substeps:

a. Unplug these cables:

� GPIB interconnect cable at GPIB card in the CPU Unit

� LAN interconnect cable and the Option port interconnect cable at the
connector on the CPU board

� Cable to DISPLAY MONITOR OUT at J152 and KEYBOARD at
J112 on the A10 Connector board

� Event In cable at J1000 on the A5– Sequence board

� Clock In at J210, Clock Out at J700, 10MHz Ref In at J500, 10MHz
Ref Out at J530, and Trig In at J300 coax cables on the A50
Sequence board

� CHx Add In at J300 coax cable on the A70/A72 Output board

� CHx Marker1 at J1004 and Marker2 at J1006 coax cables on the
A52 AWG board

b. Remove the five screws that secure the rear chassis to the main chassis.

�	�� �
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6. To install, do this procedure in the reverse order. Complete the assembly in
the order listed.

� PS100 Low Voltage Power Supply (page 6–34)

� Cabinet (page 6–20)
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You must complete the Access Procedure on page 6–16 before doing any of the
procedures for the Internal modules(2). The procedures are presented in the
following order:

� A77 Attenuator Board (except option 02)

� A72 Output Board (except option 02)

� A50 AWG board

� A72 Output Board (for option 02)

The option 02 model doesn’t have A77 attenuator board, and it has A72 output
board instead of A71 output board.

You will need a screwdriver with a size #2 Phillips tip (Table 6–4, Items 1 and
3). The A77 Attenuator board is contained in the aluminum shield case.

1. Locate the modules to be removed in Figure 6–5, page 6–15.

2. Orient the waveform generator so the top is on the work surface and the rear
is facing you.

3. Remove the A77 Attenuator Board with the shield case using Figure 6–23 on
page 6–45 as a guide.

a. Unplug these cables:

� Output cables to CH1 and CH1 Output connecter

� Two cables from the A50 AWG board

� Eight cables from the A71 Output board

b. Remove the five screws on the upper surface attaching the shield case to
the A72 Output Board.

4. Lift the shield case including the  A77 Attenuator Board up perpendicularly
from the A72 Output Board to complete the removal.

����. The A77 Attenuator board has two connectors on the front and rear
panels and is connected tot he A71 Output board. If the post spacer(s) is
removed with the output board, remove the spacer(s) and screw it back into its
mounting hole.

5. To open a shield case, remove the four screws on both sides of it.

6. To install, do the procedure in the reverse order.
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You will need a screwdriver with a size #2 Phillips tip (Table 6–4, Items 1 
and 3).

1. Locate the modules to be removed in Figure 6–5, page 6–15.

2. Orient the waveform generator so its top is down on the work surface and its
front is facing you.

3. Perform the A77 Attenuator Board procedure that precedes this procedure to
remove the interconnect cables.

4. Remove the A72 Output Board using Figure 6–23 on page 6–45 as a guide.

5. Unplug the eight cables from the A77 Attenuator Board.

6. Remove the six screws on the front panel and rear panel sides that attach the
A72 Output Board to the A50 AWG board.

7. Lift the Output board up perpendicularly from the A50 AWG board to
complete the removal.

����. A72 Output Board has a connector on the front panel side, and is
connected with A50 AWG board. In case you remove A72 Output Board, raise
perpendicularly. If the post spacer(s) is removed with the output board, remove
the spacer(s) and screw it back into its mounting hole.

8. To install, do this procedure in the reverse order and proceed to the Cabinet
procedure (page 6–20) to complete the assembly.
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You will need a screwdriver with a size #2 Phillips tip (Table 6–4, Items 1 and 3)
and a nutdriver 5.5 mm (Table 6–4, Item 7).

1. Locate the modules to be removed in Figure 6–5, page 6–15.

2. Orient the waveform generator so the top is on the work surface and the rear
is facing you.

3. Perform the A77 Attenuator Board and A72 Output Board procedures prior
to this procedure to remove the Sequence board.

4. Unplug the following cables and connectors:

� Three power supply cables J610, J630 and J670

� Flat cable from Event Input at J560

� Flat cable from A22 On/Off board at J600

� Two flat cables from PCI Interface board at J100 and J110

� Coax cables from 10MHz Ref Out at J5230, 10MHz Ref In at J5210, 1/4
Clock Out at J5450 and Trigger In at J5100

� Four coax cables from Marker Out at J5510, J5511, J5610 and J5611

5. Remove the A50 AWG board using Figure 6–23 on page 6–45 as a guide.

a. Remove the six spacer posts.

b. Remove the eight screws that attach the Sequencer board to the main
chassis.

6. To install, do the procedure in the reverse order.


�� 

� �����

�
 ������ ������� ������



Removal and Installation Procedures


��� AWG710 Service Manual

��� �	� �

��

��� ������ �

��

���!�� 
���
�����"�� ��  �� ���� ��� ��� �	� ������ ���� �� ��� ���



Removal and Installation Procedures

AWG710 Service Manual ���


You will need a screwdriver with a size #2 Phillips tip (Table 6–4 of page6–10,
Items 1, 3 and 15).

1. Locate the modules to be removed in Figure 6–5, page 6–15.

2. Orient the waveform generator so its top is down on the work surface and its
front is facing you.

3. Unplug the analog output cables with SMA connectors of K100 and K200.

4. Unplug the MKD1 cable with J5400 of the A50 AWG board, the MKD2
cable with J5401.
The MKDx is mentioned in the tip of each cable.

5. Remove the A72 Output board on the post spacer with six-
screws(211–0751–00).

6. Remove the A72 Output Board using Figure 6–24 on page 6–48 as a guide.

7. Lift the A72 Output board up perpendicularly from the A50 AWG board to
complete the removal.

8. To install, do this procedure in the reverse order and proceed to the Cabinet
procedure (page 6–20) to complete the assembly.
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This subsection contains information and procedures designed to help you isolate
faulty modules in the waveform generator. If a module needs to be replaced,
follow the Removal and Installation Procedures in this section.

This subsection consists of the following flowcharts:

� Figure 6–25: Primary Troubleshooting Procedure on page 6–52.

� Figure 6–26: Troubleshooting Procedure 1 - Power Supply Module on page
6–53.

� Figure 6–28: Troubleshooting Procedure 2 - CPU or Front-panel Module on
page 6–55.

� Figure 6–29: Troubleshooting Procedure 3 - LCD and backlight on page
6–56.

� Figure 6–31: Troubleshooting Procedure 4 - Module Isolation on page 6–58.

See Figure 6–27 for power supply connectors and Figure 6–30 for the A10
connector board.

�
������
	�

The waveform generator has two levels of internal diagnostics that focus on
verifying, adjusting, and if necessary, isolating faulty modules.

Both levels of the internal diagnostics report any bad modules and/or interfaces.
If a bad module and/or interface is found, use the troubleshooting procedures in
this section to determine which module needs to be replaced.

The two levels of diagnostics are the short confidence set and the extended set
that tests the oscilloscope circuitry in depth and takes more time. Upon powering
on, the waveform generator automatically executes the short set. The extended
set is optional and is executed by using the following procedure:

Prerequisites: Power on the waveform generator and allow a 20 minute warm-up
before doing this procedure:

1. Display the diagnostics menu: Press UTILITY � Diag.

2. Select the menu: Select ALL  using the general purpose knob.

3. Run the diagnostics: Press Execute Diagnostic.

4. Wait: The internal diagnostics do an exhaustive verification of proper
function. This verification will take several minutes. When finished, the
waveform generator will display a report listing any bad modules and/or
interfaces.
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�������� NEVER connect the pin *15 V/8 Vsel to anywhere.
It must always be open to avoid damage to the power supply module.

	�
��� ������
���� ������ ����������



Removal and Installation Procedures

AWG710 Service Manual ����

�-
 ** %/-,1 . ,$*

���0 12/, -,  ,#
1'$ ����� ����
��� !*(,) %-/  

4'(*$�

�'$ %/-,1 . ,$*
+-#2*$ (0 -)�

�$.* "$ 1'$ ��� +-#2*$�

�2/, -, 1'$ �������	� �����

������ -, 1'$ /$ / . ,$*�  ,#
1'$, 12/, -, 1'$ �����
� !211-,

-, 1'$ %/-,1 . ,$*

�0 1'$ 3-*1 &$
-% ���
� -, �	�

!- /# 
 ���
�0$$ �(&2/$

��
��

�/$  ** %/-,1
. ,$* " !*$0 0$"2/$*6
(,01 **$# (, 1'$(/ 0-")$10
 ,#  /$ 1'$ " !*$0

-)�

�$"2/$*6 (,01 **  ,#� -/ /$.* "$
1'$ %/-,1 . ,$* " !*$0�

�$0

�-

�(5 1'$ ./-!*$+ -, �	� !- /#�
�$0

�$0

�$0

�-

�0$ 1'(0 ./-"$#2/$ 1-
#$1$/+(,$ (% 1'$ ��� -/ 1'$
%/-,17. ,$* +-#2*$ (0 ! #�

�-
1'$ �/-,1 � ,$*
!211-,0 4-/)
"-//$"1*6�

�-

�-
�2/, -%% 1'$ �������	�
����� ������ �

/$+-3$ 1'$ " !(,$1� 1'$,
12/, 1'$ .-4$/ ! ") -,�


" +(� �������(&+�#�)!&&*"% '(&���+(� � , ��� &( �(&%* '�%�# $&�+#�



Removal and Installation Procedures

���� AWG710 Service Manual

�, � ,�+  (
*$-�#��&��%�

�# 
/)&-�" )!

���	� )( -# 
��
�)(( �-)+ �)�+� $,
�� � �(� ����� $,

��� ��


+ 
-# �� *$( !&�- ���& 

�)(( �- � -) ���� )( 
��
�)�+� �(� -# ���& �)(( �- �

-)2���� )( 
�� �)�+�
, �.+ &12$(,-�&& � $( -# $+ ,)�% -,

�(� �+ -# ���& ,
)%� � �.+ &1 $(,-�&&

�(��)+ + *&�� 
-# ���& ,�

� ,

� ,

� ,

� ,

�#$, *+)� �.+ # &*, 1).
� - +'$( 0# -# + -# ���
)+��(� ���%&$"#- $(/ +- +

$, ����

�)

�)

� ,

�)

� *&�� -# 
���%&$"#- $(/ +- +��)

�, -# ���& 
�)(( �- � -) ��
� )( 
��
�)�+� , �.+ &1 $(,-�&& � $(

-# $+ ,)�% -, �(�
�+ -# ���& ,

)%�

� �.+ &1 $(,-�&&
�(��)+ + *&�� -# 

���& ,�

�# 
/)&-�" )!

���	� )( -# 
��
�)(( �-)+ �)�+� $,

�� � �

�# �% -# �)0 +
,.**&1 �(� 
��
�)(( �-)+ �)�+��

�# �% -# �)0 +
,.**&1 �(� 
��
�)(( �-)+ �)�+��

�)

� *&�� -# 
��� ����

������ ������
�������������� ��������� ��� �	
 ������



Removal and Installation Procedures

AWG710 Service Manual ����

����

�
��� �	�

�
��� �	�

�
��� ����

����

��	�

���� ����

����

����

����

��	�

���	

���	

��������

����

������	�����


�� ��������� �����

������ ����	�
�� ��������� 
����



Removal and Installation Procedures

���� AWG710 Service Manual

�	���
��	�� ��
���� �
��
�

�934&-

��� � � #/"2% �0"(& 
����

�5. -/%&

�)&$+ ",, $"#,&3� �& 352& &6&29
$"#,& *3 "44"$)&% 3&$52&,9� �&0,"$&
4)& -/%5,& *.%*$"4&% *. 4)&

%*"(./34*$3� �5. ",, %*"(./34*$3�

�". 4)&
%"4" #& 2&"% /2
72*44&. '2/-�4/
'/2-"44&% ',/009

%*3+�

�&0,"$& 4)& ',/009:%*3+
%2*6& -/%5,&
�0"(& 
�
	��

�/.&�

�,/$+

�/

!&3

�/&3 4)&
%*30,"9 2&0/24
".9 &22/23�

�2& ".9
'"*,52&3
2&0/24&%�

�)& 7"6&'/2- (&.&2"4/2 *3 /+�

�&,&$4 4)& &84&.%&% %*"(./34*$3
-&.5 ".% 25. ",, 4)& 4&34 35*4&3 �4)&
%*3$533*/. /' 4)& �*"(./34*$3 /.
0"(& 
��� &80,"*.3 )/7 4/ %/ 4)*3��

!&3

�/

�)*3 02/$&%52& "335-&3
4)"4 4)& 7"6&'/2- (&.&2"4/2 *3
50 ".% 25..*.( ".% 9/5 $".

2&"% 4)& %*30,"9�

�54054

!&3

�/

��� �54054 #/"2% �0"(& 
��
�
��� �44&.5"4/2 #/"2% �0"(& 
����

��� ��� �.4&2'"$& #/"2% �0"(& 
�	��
��� � � #/"2% �0"(& 
����

��� � � #/"2% �0"(& 
����

�/&3 4)&
%*30,"9 2&0/24
".9 &22/23�

�/

!&3

��� #/"2% �0"(& 
�
��
��� �/..&$4/2 #/"2% �0"(& 
�

�
�	� �2/.4 �".&, #/"2% �0"(& 
�	��
��� ��� �.4&2'"$& #/"2% �0"(& 
�	��
��� � � #/"2% �0"(& 
��� �

�&15&.$& �&-/29

 "6&'/2- �&-/29

��� � � #/"2% �0"(& 
����


����� ����	���������������� ��������� � � ������ ����
����



����AWG710 Service Manual


������� ��� �����

Error and event codes with negative values are SCPI standard codes. Error and
event codes with positive values are unique to the waveform generator series
number.

Table 6–5 lists event code definitions. When an error occurs, you can find its
error class by checking for its the code range in Tables 6–6 through 6–14. Events
in these tables are organized by event class.
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�)�&- �&&#&' ���� (# ���� �-'(�! �*�"( �"� %)�&- �&&#&'

�#+�&.#" �*�"(' ���� (# ���� �#+�&.#" �*�"('

�'�& &�%)�'( �*�"(' �	�� (# �	�� �'�& &�%)�'( �*�"('

��%)�'( �#"(&# �*�"(' �
�� (# �
�� ��%)�'( �#"(&# �*�"('

�$�&�(�#" �#!$ �(� �*�"(' ���� (# ���� �$�&�(�#" �#!$ �(� �*�"('

�,(�"��� ��*���.'$������ �&&#&' � (# ��
	
 ��*��� ��$�"��"( ��*��� �&&#&'

��'�&*�� #(��& (��" ��#*� "#( )'��
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Command errors are returned when there is a syntax error in the command.

�	
�
 ���������	�� 
������

����� ���
 ����� �
��	�


���� �#!!�"� �%%#%

���� �")� �� ���%��'�%

���� �,"'�+ �%%#%

���� �")� �� &�$�%�'#%

���� ��'� ',$� �%%#%

���� �
� "#' �  #*��

���	 ��%�!�'�% "#' �  #*��

���
 ��&&�"� $�%�!�'�%

���� �#!!�"� �����% �%%#%

���� �����% &�$�%�'#% �%%#%

���� �%#�%�! !"�!#"�� '##  #"�

���� �"����"�� �����%

���� �����% &(���+ #(' #� %�"��

���� �"�+$��'�� "(!��% #� $�%�!�'�%&

���� �(!�%�� ��'� �%%#%

���� �")� �� ���%��'�% �" "(!��%

���� 
+$#"�"' '##  �%��

���� �## !�", ����'&

���	 �(!�%�� ��'� "#' �  #*��
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���� ���� 
���� �������

���� �#���& �  � 

���� ��$���� !#���&

���� �#���& "�� ����

���
 �#���& ��" ����%��

���� ��� ��"� ��"� �  � 

���� ��$���� ��� ��"� ��"�

���� ��� ��"� ��"� "�� ����

���
 ��� ��"� ��"� ��" ����%��

���� �" ��� ��"� �  � 

���� ��$���� !" ��� ��"�

���
 �" ��� ��"� ��" ����%��

���� ����� ��"� �  � 

���� ��$���� ����� ��"�

���
 ����� ��"� ��" ����%��

��	� 
&� �!!��� �  � 

��	� ��$���� �&� �!!���

��	
 
&� �!!��� ��"� ��" ����%��

��
� ��� � �  � 

��
� ��$���� �#"!��� ��� � ������"���

��
� ��$���� ��!��� ��� � ������"���

��
� ��� � �� ���"� �  � 
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These error codes are returned when an error is detected during command
execution.

�	
�
 �������
������ 
������

����� ���
 ����� �
��	�


���� 
-��*)�$# �''$'

���� �#+�!�� ,��!� �# !$��!

���� ��))�#�( !$() �*� )$ ���

���� �$""�#� %'$)��)��

���� �'����' �''$'

���� �'����' ��#$'��

���� 
'" ��#$'��

���� �#�) ��#$'��

���� �'����' ����!$� 

���� 
'" ����!$� 

���� ��'�"�)�' �''$'

���� ��))�#�( �$#�!��)

���� ��)� $*) $� '�#��

���� �$$ "*�� ��)�

���� �!!���! %�'�"�)�' +�!*�

���� �*) $� "�"$'.

���	 ��()( #$) (�"� !�#�)�

���� ��)� �$''*%) $' ()�!�

���� ��)� &*�()�$#��!�

���� �#+�!�� �$'"�)

���� �#+�!�� +�'(�$#

���� ��'�,�'� �''$'

���� ��'�,�'� "�((�#�

���� ��(( ()$'��� �''$'

���� ��((�#� "�(( ()$'���

���� ��((�#� "����
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����� ���� ����� ����
��

���� 
#%%($' !����

���� ����� �(  

���� ��%��'#%, �(  

���	 �� � "�!� "#' �#("�

���
 �� � "�!� �%%#%

���� ����� $%#'��'��

��	� �+$%�&&�#" �%%#%

��	� ��'� �%%#% �" �+$%�&&�#"

��
� ���%# �%%#%

��
� ���%# &,"'�+ �%%#%

��
� ���%# �+��('�#" �%%#%

��
� �  ��� !��%#  ��� 

��
� ���%# $�%�!�'�% �%%#%

��
� ���%# ����"�'�#" '##  #"�

��
	 ���%# %��(%&�#" �%%#%

��

 ���%# %��()�"�'�#" "#' �  #*��

��
� ���%# �����% "#' �#("�

���� �%#�%�! �%%#%

���� 
�""#' �%��'� $%#�%�!

���� �  ��� $%#�%�! "�!�

���� �  ��� )�%��� � "�!�

���� �%#�%�! �(%%�"' , %(""�"�

���� �%#�%�! &,"'�+ �%%#%

���	 �%#�%�! %("'�!� �%%#%

���� ��!#%, (&� �%%#%

���� �(' #� !�!#%,

���� ����%�"��� "�!� �#�& "#' �+�&'

���� ����%�"��� "�!� � %���, �+�&'&

���� �"�#!$�'�� � ',$�
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These error codes are returned when an internal instrument error is detected. This
type of error can indicate a hardware problem.


���� ���������
� ���
���
 �������

����� 
��� ����� �������

���� ��'��� $"������ �##!#

���� �)$%�� �##!#

���� ���!#) �##!#

���� ��� ���!#) �!$%

���� �����#�%�! ���!#) �!$%

���� ��'��#����� ���!#) �!$%

���	 �! ���&#�%�! ���!#) �!$%

���� �%!#��� ��&�%

���� �&% !� ���!#)

���� ����*%�$% ������

���� �����#�%�! ������

��	� �&�&� !'�#��!(

��
� �!��& ���%�! �##!#

��
� ��#�%) �##!# � "#!�#�� ��$$���

��
� 
#��� � �##!# � "#!�#�� ��$$���

��
� � "&% �&���# !'�##& 

��
	 ���� !&% �##!#
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These error codes are returned in response to an unanswered query.

����� ���������! �������

	���� ���� 	���� �������

����  $�!& �!!�!

����  $�!& ���
�����
�

����  $�!& ���
����
�
�

����  $�!& �

�����
�

����  $�!& ���
����
�
� ��#�! ��������#� !�"���"�

�� ��"
� 	�����

These events occur when the instrument detects an off to on transition in its
power supply.

����� �������� ��"�� �������

	���� ���� 	���� �������

���� ��%�! ��

���� 
������ 	�����

These events are unused in the AWG710 Waveform Generator.

����� ���������� ������� �������

	���� ���� 	���� �������

�	�� �"�! !� $�"#
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This event is unused in the AWG710 Waveform Generator.
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	���� ���� 	���� ����
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���� �
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���
���� �������� 	�����

This event occurs when the synchronization protocol, having been enabled by an
*OPC command, completes all selected pending operations.

�
��� ������
���
���� �������� �������

	���� ���� 	���� ����
��

���� ��
������ 	�
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Table 6–14 lists AWG400 series error code and their meaning.

����� ����	���  ��� ��� ���� �

��&

���%���� �����%��  ��� ����!��%���"�� �"�������!��$%
������!���

�� ���� 
������!��� ���� ��

���� ���  #(�&#�" $��'�( ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

���� ���  #(�&#�" $��'�( ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�	�� ��� $)(%)( $��'�( ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�	�� ��� $)(%)( $��'�( ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�
�� ��� �� # ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�
�� ��� �� # ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

���� ��� �� # � ���&�#�� ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

���� ��� �� # � ���&�#�� ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

���� ��� � &��( $)(%)( �� # ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

���� ��� � &��( $)(%)( �� # ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�
�� ��� �((�#)�($& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�
�� ��� �((�#)�($& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�
�� ��� *��� �((�#)�($& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�
�� ��� *��� �((�#)�($& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�
	� ��� *��� 	 �((�#)�($& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�
	� ��� *��� 	 �((�#)�($& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�

� ��� *���� �((�#)�($& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�

� ��� *���� �((�#)�($& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�
�� ��� *	��� �((�#)�($& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

�
�� ��� *	��� �((�#)�($& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

���� ��� � "(�& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

���� ��� � "(�& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

���� ��� 	���+ � "(�& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

���� ��� 	���+ � "(�& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

��	� ��� ����+ � "(�& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

��	� ��� ����+ � "(�& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

��
� ��� �����+ � "(�& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

��
� ��� �����+ � "(�& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�

���� ��� 	����+ � "(�& ��" �&�( $# �� ")&� ��� ��)(%)(����� ����� ����! ��� ��)(%)(�� ��� ����� �#� �$##��( $#�
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#!#(�!�� �&""���� %�#'(� �!#��%�! ����%��(�!�&���##!#(��$$���

	��� ��	 
����7 �(*1$/ " *(!/ 1(-, % (*2/$ ��	 ��21.21����� ����� �'$") ��	 ��21.21�� ��� �����  ,# "-,,$"1(-,�

	��	 ��	 �$%$/$,"$ *$3$* " *(!/ 1(-, % (*2/$ ��	 ��21.21� �'$") ��	 ��21.21�� ��� �����  ,# "-,,$"1(-,�

	��� ��	 �$%$/$,"$ *$3$* " *(!/ 1(-, % (*2/$ ��	 ��21.21� �'$") ��	 ��21.21�� ��� �����  ,# "-,,$"1(-,�

�� ���� �'$%�� ���� !$%��$ ���� ��


	�� �601$+ % (*2/$ �����* 0' �(0)���� �'$") �����* 0' �(0)����  ,# "-,,$"1(-,�


	�	 �$ *1(+$ "*-") .-4$/ �����* 0' �(0)���� �'$") �����* 0' �(0)����  ,# "-,,$"1(-,�


	�
 �-,%(&2/ 1(-, /$"-/#  ,# �'$")�02+ 01 8
120

�����* 0' �(0)���� �'$") �����* 0' �(0)����  ,# "-,,$"1(-,�


	�� �,"-//$"1 "-,%(&2/ 1(-, �����* 0' �(0)���� �'$") �����* 0' �(0)����  ,# "-,,$"1(-,�


	�� �$+-/6 0(7$ +(0"-+. /$ �����* 0' �(0)���� �'$") �����* 0' �(0)����  ,# "-,,$"1(-,�


	�
 �(5$#�#(0) #/(3$ (,(1( *(7 1(-, 01 120 �����* 0' �(0)���� �'$") �����* 0' �(0)����  ,# "-,,$"1(-,�


	�� �(+$ 01 120 �����* 0' �(0)���� �'$") �����* 0' �(0)����  ,# "-,,$"1(-,�


		� �/-,1 . ,$* % (*2/$ �
� ��/-,1 � ,$*� �'$") �
� �,# "-,,$"1(-,�


			 �/-,1 . ,$* "-,%(&2/ 1(-, �
� ��/-,1 � ,$*� �'$") �
�  ,# "-,,$"1(-,�


		
 �/-,1 . ,$* "-++2,(" 1(-, �
� ��/-,1 � ,$*� �'$") �
�  ,# "-,,$"1(-,�


		� �/-,1 . ,$* ��� �
� ��/-,1 � ,$*� �'$") �
�  ,# "-,,$"1(-,�


		� �/-,1 . ,$* ��� �
� ��/-,1 � ,$*� �'$") �
�  ,# "-,,$"1(-,�


		
 �/-,1 . ,$* ��� �
� ��/-,1 � ,$*� �'$") �
�  ,# "-,,$"1(-,�


		� �/-,1 . ,$* 1(+$/ �
� ��/-,1 � ,$*� �'$") �
�  ,# "-,,$"1(-,�


��� � *(!/ 1(-, # 1 % (*2/$ �* 0' �(0) �'$") �* 0' �(0)� �*0- .-00(!*$ ,- " *(!/ 1(-,
 %1$/ �
����� 4$/$ $5"' ,&$#�


��	 � *(!/ 1(-, # 1 ,-1 %-2,# �* 0' �(0) �'$") �* 0' �(0)� �*0- .-00(!*$ ,- " *(!/ 1(-,
 %1$/ �
����� 4$/$ $5"' ,&$#�


��
 � *(!/ 1(-, # 1 "'$")02+ �* 0' �(0) �'$") �* 0' �(0)� �*0- .-00(!*$ ,- " *(!/ 1(-,
 %1$/ �
����� 4$/$ $5"' ,&$#�


��� � *(!/ 1(-, # 1 (,3 *(# �* 0' �(0) �'$") �* 0' �(0)� �*0- .-00(!*$ ,- " *(!/ 1(-,
 %1$/ �
����� 4$/$ $5"' ,&$#�

�� ���� �& �!�� ���� !$%��$ ���� ��

���� �2, +-#$ % (*2/$ �
� ����� �'$") �
� ������

�	�� �2, +-#$ �-,1/-* /$&(01$/� % (*2/$ �
� ����� �'$") �
� ������

�	�	��	�� �2, +-#$ "-,1/-* /$&(01$/� !(1� 1- !(1� �
� ����� �'$") �
� ������

�
�� �2, +-#$ "-,1/-* /$&(01$/	 % (*2/$ �
� ����� �'$") �
� ������

�
�	 �2, +-#$ "-,1/-* /$&(01$/	 /$&� �
� ����� �'$") �
� ������

�
		 �2, +-#$ "-,1/-* /$&(01$/	 /$&	� �
� ����� �'$") �
� ������

�� ���� 
�!�� ���� !$%��$ ���� ��

���� �*-") % (*2/$ �
� ����� �'$") �
� ������



Messages and Codes


�
�AWG710 Service Manual

����� 
��	����&&���& �!� �"��&��
"!'��

�%,

%"%+�"�� �(##�� �!'�%*+�!�"% �'�"!����'��+ "�(���%%"%+ �&&���

�	�� ��� '* &�0)'* & #�%'0-" �
� ����� �$" & �
� ������

�� ���� ��$(�!�� �� "%* ����!"&'��& ���� ��


��� �",0") " ("(*-2 #�%'0-" �
� ����� �$" & �
� ������


	�� �",0") " ("(*-2 !�/� �0. #�%'0-" �
� ����� �$" & �
� ������


	�	�
	�
 �",0") " ("(*-2 !�/� �0. �%/� /* �%/�	 �
� ����� �$" & �
� ������



�� �",0") " ("(*-2 �!!-".. �0. #�%'0-" �
� ����� �$" & �
� ������



�	�

	� �",0") " ("(*-2 �!!-".. �0. �%/� /*
�%/	


�
� ����� �$" & �
� ������


��� �",0") " ("(*-2  $%+  "'' #�%'0-" �
� ����� �$" & �
� ������


��	�
��
 �",0") " ("(*-2  $%+ � /*  $%+ 	 �
� ����� �$" & �
� ������


�
� �",0") " ("(*-2  $%+ ."'" / #�%'0-" �
� ����� �$" & �
� ������


�
	�
�

 �",0") " ("(*-2  $%+ ."'" / � /* ."'" / 	 �
� ����� �$" & �
� ������

�� ���� ��)��"% �� "%* ����!"&'��& ���� ��

���� ��1"#*-( ("(*-2 #�%'0-" �
� ����� �$" & �
� ������

�	�� ��	 ��1"#*-( ("(*-2 !�/� �0. #�%'0-" �
� ����� �$" & �
� ������

�	�	��	�
 ��	 ��1"#*-( ("(*-2 !�/� �0. �%/� /*
�%/�	

�
� ����� �$" & �
� ������

�	
� ��	 ��1"#*-( ("(*-2  $%+ !�/� �0.
#�%'0-"

�
� ����� �$" & �
� ������

�	
	��	�� ��	 ��1"#*-( ("(*-2  $%+ !�/� �0. �%/�
/* �%/�


�
� ����� �$" & �
� ������

�
�� ��	 ��1"#*-( ("(*-2 �!!-".. �0.
#�%'0-"

�
� ����� �$" & �
� ������

�
�	��
	� ��	 ��1"#*-( ("(*-2 �!!-".. �0. �%/�
/* �%/	�

�
� ����� �$" & �
� ������

���� ��	 ��1"#*-( ("(*-2  $%+  "'' #�%'0-" �
� ����� �$" & �
� ������

���	����� ��	 ��1"#*-( ("(*-2  $%+� /*  $%+�
 �
� ����� �$" & �
� ������

��
� ��	 ��1"#*-( ("(*-2  $%+ ."'" / #�%'0-" �
� ����� �$" & �
� ������

��
	����� ��	 ��1"#*-( ("(*-2  $%+ ."'" / � /*
."'" / �


�
� ����� �$" & �
� ������

�� ���� �('#(' ����!"&'��& ���� ��

���� �0/+0/ #�%'0-" ��� ��0/+0/� �'.* +*..%�'" ���  *)1"-/"- �)! .* #*-/$ *) �

�

�	�� �)/"-)�' *##."/ #�%'0-" ��� ��0/+0/� �'.* +*..%�'" ���  *)1"-/"- �)! .* #*-/$ *) �

�

�	�	 ��	 %)/"-)�' *##."/ ��� ��0/+0/� �'.* +*..%�'" ���  *)1"-/"- �)! .* #*-/$ *) �

�

�	�� ��	 %)/"-)�' *##."/ ��� ��0/+0/� �'.* +*..%�'" ���  *)1"-/"- �)! .* #*-/$ *) �

�

�
�� �0/+0/ *##."/ #�%'0-" ��	 ��0/+0/����� ����� �$" & ��	 ��0/+0/�� ��� ����� �)!  *))" /%*)�



Messages and Codes

	�
� AWG710 Service Manual

����� 	�������!!���! ��� ����!�����"��


 &

 � %���� �#�������"� $%���� ��"�������"��%���#��
  � %��!!���

�	�� ��� %*)&*) %��(�) ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�	�� ��� %*)&*) %��(�) ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�
�� �'� ��!$ ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�
�� ��� �'� ��!$ ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�
�� ��� �'� ��!$ ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

���� �!'��) ��!$ ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

���� ��� �!'��) ��!$ ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

���� ��� �!'��) ��!$ ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

���� ��� � �))�$*�)%' ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

���� ��� ��� � �))�$*�)%' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

���� ��� ��� � �))�$*�)%' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

��	� ��� 	 �))�$*�)%' � ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

��	� ��� ��� 	 �))�$*�)%' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

��	� ��� ��� 	 �))�$*�)%' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

��
� ���� �))�$*�)%' 	 ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

��
� ��� ���� �))�$*�)%' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

��
� ��� ���� �))�$*�)%' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

���� 	��� �))�$*�)%' ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

���� ��� 	��� �))�$*�)%' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

���� ��� 	��� �))�$*�)%' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�
�� 	���, �!#)�' ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�
�� ��� ���, �!#)�' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�
�� ��� 	���, �!#)�' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�
	� ����, �!#)�' ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�
	� ��� ����, �!#)�' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�
	� ��� ����, �!#)�' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�

� �����, �!#)�' ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�

� ��� �����, �!#)�' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�

� ��� �����, �!#)�' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�
�� 	����, �!#)�' ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�
�� ��� 	����, �!#)�' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

�
�� ��� 	����, �!#)�' ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

���� ����'�$�� #�+�# ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�

���� ����'�$�� #�+�# ��!#*'� ��� ��*)&*)����� ����� � ��" ��� ��*)&*)�� ��� ����� �$� �%$$��)!%$�



Messages and Codes

��	�AWG710 Service Manual

����� ����
���  ��� ��� ���� �����!��

��%

���$���� �"�������!��#$
������!�������!��$���"�������$��  ���

���� �"#"/"+ " )"3") #�&)2/" ��	 ��21-21����� ����� �%" ( ��	 ��21-21�� ��� ����� �+!  ,++" 1&,+�

�			 ��3"#,/*��".2"+ " ),�! "//,/� 4�3"#,/*
*"*,/6 #2))

�

�		
 ��3"#,/*��".2"+ " ),�! "//,/� &+3�)&! 4�7
3"#,/* )"+$1%

�

�		� ��3"#,/*��".2"+ " ),�! "//,/� 4�3"#,/*
)"+$1% 1,, 0%,/1

�

�		� ��3"#,/*��".2"+ " ),�! "//,/� 4�3"#,/*
)"+$1%  %�+$"!

�

�	
	 �".2"+ " ),�! "//,/� *&00&+$ #&)" +�*" &+
0".2"+ "

�

�	

 �".2"+ " ),�! "//,/� 1,, *�+6 +"01&+$ )"37
")0

�

�	
� �".2"+ " ),�! "//,/� &+#&+&1" ),,- &+ 02��
0".2"+ "

�

�	
� �".2"+ " ),�! "//,/� &+#&+&1" 02��0"7
.2"+ " ),,-

�

�	

 �".2"+ " ),�! "//,/� *�5 0".2"+ " ")"7
*"+10 "5 ""!"!

�

�	
� �".2"+ " ),�! "//,/� &+3�)&! '2*- �!!/"00 �

�	
� �".2"+ " ),�! "//,/� 0".2"+ " *"*,/6
#2))

�

�	
� �".2"+ " ),�! "//,/� &+#&+&1" ),,- �+! �,1,
�+" +,1 �)),4"!

�

�	
� �".2"+ " ),�! "//,/� &+#&+&1" ),,- �+! �,1,
��� +,1 �)),4"!

�

�	
	 ��3"#,/* ),�! 4�/+&+$� ,21-21 !&0��)"! &+
0,*"  %�++")0

�

�	

 ��3"#,/*��".2"+ " ,21-21 4�/+&+$� ,217
-21 !&0��)"!

�



Messages and Codes

���� AWG710 Service Manual



AWG710 Service Manual ���

	������ ��� �����������

This subsection describes the various options as well as the standard and optional
accessories that are available for the AWG710 Arbitrary Waveform Generator.
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 Table7–1 lists the power cords available with the AWG710 Arbitrary Waveform
Generator.
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This subsection describes the following options available with the AWG710
Arbitrary Waveform Generator  Arbitrary Waveform Generator:

AWG710 Arbitrary Waveform Generator. comes configured for installation in a
19-inch wide instrument rack. For later field conversions, order Rack Mount Kit
(020–A045–00) or contact your local Tektronix sales office or representative.

A calibration data test result report will be provided with the AWG710 Arbitrary
Waveform Generator when this option is specified.

Increase memory length up to 32 MB (32400000 points).

Expand output bandwidth
The product which has option 02 doesn’t have offset and lowpass filter  function,
also, main output amplitude of 20mVpk-pk to 2Vpk-pk is changed to 500mVpk-
pk to 1Vpk-pk into a 50 Ohm load.

Flash disk addition. The hard disk is deleted when this option is ordered. This
option allows 24 hour continuous operation. The number of points used in the
Waveform Editor is restricted because of the reduced disk space.

The AWG710 Arbitrary 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.

����. If the ON/STBY switch is left in the STBY position, you will not be able to
power on/off the instrument using the PRINCIPAL POWER SWITCH or an
external power switch unit.
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The AWG710 Arbitrary Waveform Generator includes the standard accessories
listed in Table 7–2.
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The optional accessories listed in Table 7–3 are recommended for use with the
instrument.
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The modules that comprise this instrument are a combination of mechanical and
electrical subparts. Therefore, all replaceable modules are listed in Replaceable
Mechanical Parts. Refer to that section for part numbers when using this
manual.
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This section contains the Block & Interconnect Diagram for the AWG710
Arbitrary Waveform Generator.

This diagram shows the modules and functional blocks in the waveform
generator. In addition, it illustrates how the modules in the waveform generator
are connected (see Figure 9–1).
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This section contains a list of the replaceable modules for the AWG710 Arbitrary
Waveform Generator. Use this list to identify and order replacement parts.

�� "! � �� ��� 
��� ��"���

Replacement parts are available through your local Tektronix field office or
representative.

Changes to Tektronix instruments are sometimes made to accommodate
improved components as they become available and to give you the benefit of
the latest circuit improvements. Therefore, when ordering parts, it is important to
include the following information in your order.

� Part number

� Instrument type or model number

� Instrument serial number

� Instrument modification number, if applicable

If you order a part that has been replaced with a different or improved part, your
local Tektronix field office or representative will contact you concerning any
change in part number.

Tektronix part numbers contain two digits that show the revision level of the
part. For most parts in this manual, you will find the letters XX in place of the
revision level number.

���%�	��%��

���� ��
�	� �	������ �	�	�

���%�	��%��

�	������ �	�	� 
�� �
�� �� ��

When you order parts, Tektronix will provide you with the most current part for
your product type, serial number, and modification (if applicable). At the time of
your order, Tektronix will determine the part number revision level needed for
your product, based on the information you provide.

�� " 
#��� ��$�!���

��$��
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Modules can be serviced by selecting one of the following three options. Contact
your local Tektronix service center or representative for repair assistance.


��$�� 
'������� In some cases you may exchange your module for a reman-
ufactured module. These modules cost significantly less than new modules and
meet the same factory specifications. For more information about the module
exchange program, call 1-800-TEK-WIDE, extension 6630.


��$�� �� ��! ��� ��#$!�� You may ship your module to us for repair, after which
we will return it to you.

��& 
��$��"� You may purchase replacement modules in the same way as other
replacement parts.

�"��� #�� �� �������� ��!#" ��"#

This section contains a list of the mechanical and/or electrical components that
are replaceable for the generator. Use this list to identify and order replacement
parts. The following table describes each column in the parts list.

��!#" ��"# ���$�� 	�"�!� #���"

���$�� ���$�� ���� 	�"�!� #���

� �'%2/# � �+"#5 �2* #/ �1#*0 '+ 1&'0 0#!1',+ �/# /#$#/#+!#"  6 !,*-,+#+1 +2* #/�

	 �#(1/,+'5 ��/1 �2* #/ �0# 1&'0 -�/1 +2* #/ 4&#+ ,/"#/'+% /#-)�!#*#+1 -�/10 $/,* �#(1/,+'5�


 �+" � �#/'�) �2* #/ �,)2*+ 1&/## '+"'!�1#0 1&# 0#/'�) +2* #/ �1 4&'!& 1&# -�/1 4�0 $'/01 #$$#!1'3#� �,)2*+ $,2/
'+"'!�1#0 1&# 0#/'�) +2* #/ �1 4&'!& 1&# -�/1 4�0 "'0!,+1'+2#"� �, #+1/'#0 '+"'!�1#0 1&# -�/1 '0
%,," $,/ �)) 0#/'�) +2* #/0�

� �16 �&'0 '+"'!�1#0 1&# .2�+1'16 ,$ -�/10 20#"�


 ��*# � �#0!/'-1',+ �+ '1#* +�*# '0 0#-�/�1#" $/,* 1&# "#0!/'-1',+  6 � !,),+ ���� �#!�20# ,$ 0-�!# )'*'1�1',+0� �+
'1#* +�*# *�6 0,*#1'*#0 �--#�/ �0 '+!,*-)#1#� �0# 1&# ���� �#"#/�) ��1�),% &�+" ,,(
�
7� $,/ $2/1&#/ '1#* +�*# '"#+1'$'!�1',+�

� �$/� �,"# �&'0 '+"'!�1#0 1&# !,"# ,$ 1&# �!12�) *�+2$�!12/#/ ,$ 1&# -�/1� ��,"# 1, +�*# �+" �""/#00 !/,00
/#$#/#+!# '0 ),!�1#" �$1#/ 1&'0 -�%#��

� �$/� ��/1 �2* #/ �&'0 '+"'!�1#0 1&# �!12�) *�+2$�!12/#/�0 ,/ 3#+",/�0 -�/1 +2* #/�

Abbreviations conform to American National Standard ANSI Y1.1–1972.

The following table cross indexes codes, names, and addresses of manufacturers
or vendors of components listed in the parts list.


��$�� ��!%�����

���!�%��#���"


�!� ���� #� 
��$���#$!�!

�!�"" ����'
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