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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 three (3) years 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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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.
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This preface contains information needed to properly use this manual to service
the AFG310 and AFG320 Arbitrary Function Generators

�����
 �������

This manual is divided into sections, such as Specifications and Theory of
Operation. Further, some sections are divided into subsections, such as Product
Overview and Self Test and Calibration Procedure.

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

� Specifications contains a description of the function generator and the
characteristics that apply to it.

� Operating Information includes general information and operating 
instructions.

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

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

� Adjustment Procedures contains a statement explaining that adjustment is
unnecessary for the function generator.

� Maintenance contains information and procedures for performing preventive
and corrective maintenance of the function generator. These instructions
include cleaning, and fault isolation to the module.

� Options contains information on servicing factory-installed options.

� Electrical Parts List contains a statement referring you to Mechanical Parts
List, where both electrical and mechanical modules are listed.

� Diagrams contains block diagrams and an interconnection diagram.

� Mechanical Parts List includes a table of all replaceable modules, their
descriptions, and their Tektronix part numbers.
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This manual uses certain conventions that you should become familiar with.

Some sections of the manual contain procedures for you to perform. To keep
those instructions clear and consistent, this manual uses the following conven-
tions:

� Names appear in the same case (all uppercase) and the same abbreviation as is
used on the Arbitrary Function Generator front panel, buttons, and menus.

� Instruction steps are numbered. The number is omitted if there is only one step.
Some instruction steps have substeps listed in alphabetical order.

� When steps require that you make a sequence of selections using front panel
buttons, an arrow ( � ) marks each transition between front panel buttons:

CH � FUNC � > to display TRIA

Using the convention just described results in instructions that are graphically
intuitive and simplifies the procedures. For example, the instruction just given
replaces these three steps:

1. Press the front panel button CH.

2. Press the front panel button FUNC.

3. Repeatedly press the front panel button > until TRIA is displayed on the
LCD (liquid crystal display).
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This manual also shows instrument setups using tables. For example, the
Operating Information section uses tables to show specific setups.

The header of each table contains names of button groups that represent the
controls, menus, and items used to set up the instrument. To make a specific
setup, read the table from left to right and then from top to bottom as shown
below. The table contains the symbol “�” if no action is required.

������� ������ �� 
������ ����� ���

	�� ������ ����� ����� �� ��� 	��� ����� ������ ����� �� ��� 	��� �����
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This manual documents the AFG310 and AFG320 Arbitrary Function Genera-
tors. However, the AFG320 Arbitrary Function Generator display (liquid crystal
display) appears as the default display whenever a display is illustrated in this
manual.

������ 	����
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Throughout this manual, any replaceable component, assembly, or any part of
the AFG310 and AFG320 Arbitrary Function Generators is referred to as a
module. In general, a module is an assembly, like a circuit board, rather than a
component, like a resistor or an integrated circuit. Sometimes a single compo-
nent is a module; for example, each chassis part of the instrument is a module.

Symbols and terms related to safety appear in the Safety Summary near the
beginning of this manual.

��
���� �����


Other documentation for the AFG310 and AFG320 Arbitrary Function
Generators includes:

� The AFG310 and AFG320 Arbitrary Function Generator User Manual
contains a tutorial to quickly describe how to operate the function generator.
It also includes an in-depth discussion on how to more completely use the
function generator features.

� The AFG300 Series Programmer Manual explains how to use a GPIB
interface to remotely control the function generator.

����
�

������
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This manual contains all the information needed for periodic maintenance of the
AFG310 and AFG320 Arbitrary Function Generator. Further, it contains all
information for corrective maintenance down to the module level. To isolate a
failure to a module, refer to the Maintenance section. After isolating a faulty
module, replace it with a fully-tested module obtained from the factory. The
Mechanical Parts List section contains part numbers and ordering information
for all replaceable modules.

Throughout this manual, the term, module, refers to any field-replaceable
component, assembly, or part of the AFG310 and AFG320 Arbitrary Function
Generator.

	������ ���������

Tektronix provides service to cover repair under warranty as well as other
services that may 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 equipped to service the AFG310
and AFG320 Arbitrary Function Generator. Tektronix technicians train on
Tektronix products; they have access to the latest information on improvements
to the AFG310 and AFG320 Arbitrary Function Generators as well as new
options.

Tektronix warrants this product for three years from date of purchase. The
warranty appears on the back of the title page in 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 down-time 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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Generally, the performance check described in the Performance Verification
section should be done every 12 months. In addition, a performance check is
recommended after module replacement.

If the AFG310 and AFG320 Arbitrary Function Generator does not meet
performance criteria, repair is necessary.

�	
��	 ��� �	��

To prevent personal injury or damage to the AFG310 and AFG320 Arbitrary
Function Generators, do the following tasks before you attempt to service:

� Be sure you are a qualified service person

� Read the General Safety Summary and the Service Safety Summary,
beginning on page vii

� Read the Operating Information section

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

For application-oriented questions about a Tektronix measure-
ment product, call toll free in North America:
1-800-TEK-WIDE (1-800-835-9433 ext. 2400)
6:00 a.m. – 5:00 p.m. Pacific time

Or contact us by e-mail:
tm_app_supp@tek.com

For product support outside of North America, contact your
local Tektronix distributor or sales office.

Service
Support

Contact your local Tektronix distributor or sales office. Or visit
our web site for a listing of worldwide service locations.

http://www.tek.com

For other
information

In North America:
1-800-TEK-WIDE (1-800-835-9433)
An operator will direct your call.

To write us Tektronix, Inc.
P.O. Box 500
Beaverton, OR 97077
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The Arbitrary Function Generators are portable waveform generators equipped
with both arbitrary waveform editing functions and standard waveform generator
functions. The AFG310 Arbitrary Function Generator is a single-channel output
model, and the AFG320 Arbitrary Function Generator is a two-channel output
model.

��� ��������

Following are the main features of the  AFG310 Arbitrary Function Generators:

� Seven types of standard function waveforms:
Sine, Square, Triangle, Ramp, Pulse, DC, and Noise

� Maximum output frequency is 16 MHz

� 50 � impedance floating output

� Three operating modes:
Continuous, Triggered, and Burst

� Four types of modulation functions:
Sweep function, FM modulation, FSK modulation, and AM modulation

� Creating and editing waveforms by edit functions and equipped with four
user waveform memories

� 20 setup memories
Saving and recalling setup in the memory; step recall mode is selectable for
recalling

� A standard GPIB interface that controls the instrument through the interface
and imports waveforms from other instruments
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This section contains the AFG310 and AFG320 Arbitrary Function Generator
specifications. All specifications are guaranteed unless labeled “typical.” Typical
specifications are provided for your convenience but are not guaranteed.

The performance limits in this specification are valid with these conditions:

� The function generator must have been calibrated/adjusted at an ambient
temperature between +20� C and +30� C.

� The function generator must be in an environment with temperature, altitude,
humidity, and vibration within the operating limits described in these
specifications.

� The function generator must have had a warm-up period of at least 20
minutes.

� The function generator must be operating at an ambient temperature between
+10� C and +40� C.


���!����� ������!��� !��

����� ���������!��� �����

���� 	� ����!���


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

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

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

����� ������"� ! ��"�!�

���� 	� ����!���

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

��"��$#��� �

����������� �����!��� 



Specifications

��� AFG310 & AFG320 Service Manual

����� ��������������

���� 	����������

"9'3*'7* &';+,4728 "/3+� "6:'7+� #7/'3-1+� !'25�  :18+� �4/8+� ��

�7(/97'7= &';+,4728

 4/39 �+3-9. �
 94 ����

%+79/)'1 !+841:9/43 �� (/98

�:2(+7 4, &';+,4728 �

����� �����
������� �

���� 	����������

�7+6:+3)= !'3-+ �5+7'9/3- �4*+� �7+6:+3)= !'3-+�

"/3+� "6:'7+ �439/3:4:8 �4*+ �
 2�> 94 �� ��>

#7/--+7+*	�:789 �4*+ �
 2�> 94 � ��>

#7/'3-1+� !'25�  :18+ �
 2�> 94 �

 0�>

�4/8+ � ��> �'3*</*9. '9 �� �"	8 ��+-'8'251+8	"+)43*�

$8+7 &';+,4728� �*/9 &';+,472 �
 2�> 94 ��� ��>

�7+6:+3)= !+841:9/43 �
 2�> 47 � */-/98

�7+6:+3)= �)):7')= ± �
 552

����� ���������������

���� 	����������

�251/9:*+

!'3-+ �
� 2%5?5 94 �
 %5?5 /394 �
� �#.+ '(841:9+ 5+'0 '251/9:*+ 51:8 9.+ 4,,8+9 /8 1/2/9+* 94
�� % 47 �� %�

�
 2%5?5 94 �

 2%5?5 /394 �
�

!+841:9/43 � 2%

�)):7')= ± �� � 4, �251/9:*+ � � 2%� '9 � 0�> </9. 34 4,,8+9

�25+*'3)+ �
�



Specifications

AFG310 & AFG320 Service Manual ���

���� �����
������

	�� �����������

�**6)7 �03/-78() �%1+)� �**6)7 �%1+)�

�%1+) �
� 0"3=3 72 �
 "3=3  ,) %&62/87) 3)%. %03/-78() 3/86
7,) 2**6)7 -6 /-0-7)( 72 �� " 25 �� "
-172 �
�

�
 0"3=3 72 �

 0"3=3 �
��� " 72 �
��� " -172 �
�

�)62/87-21 � 0"

�''85%'; ± �� � 2* �**6)7 � � 0"�

���� ����������

	�� �����������

�,%6) �%1+) �3)5%7-1+ �2() %1( �87387 �5)48)1';� �,%6) �%1+)�

�-1)� �48%5) �217-18286 �2() ± �
°

 5-++)5)(	�8567� * ≤ �

 .�< ± �
°

 5-++)5)(	�8567�
�

 .�< � * ≤ ����<


° �-:)(

 5-%1+/)� �%03� �8/6)�
* *

�217-18286 �2() 
° �-:)(
!6)5 #%9)*2506� �(-7 #%9)*250

 5-++)5)(	�8567 ± �
°

�,%6) �)62/87-21 �)675-'7-21� �,%6) �)62/87-21�

�-1)� �48%5) �2 5)675-'7-216 �°

 5-%1+/)� �%03� �8/6) �87387$�5)48)1'; ≤ � .�< �°

!6)5 #%9)*2506� �(-7 #%9)*250 #%9)*250$�)1+7, ≥ �
 32-176 �°

�**6)7 �,%6) �''85%';� 7;3-'%/ �5)48)1'; �%1+)� �''85%';�

��-1) #%9)� �03/-78() � "�
�2��**6)7�%7 �,%6) 
��

�)66 7,%1 �
 .�<

�
 .�< 72 �

 .�<

± 
���

± 
���



Specifications

��� AFG310 & AFG320 Service Manual

���� ��������� 
������

	��� �����������

#04, '(<,

�2(:4,99� 8,2(:0<, :5 � 1�? (: �3620@
:;+, ��� &6@6

�8,7;,4*> #,::04.� �2(:4,99 "(4.,�

�,99 :/(4 �

 1�? ± � �

�

 1�? :5 � ��? ± ��� �

� ��? :5 �� ��? ±  �

�(83540* �09:58:054�
(: �3620:;+, � &6@6

�8,7;,4*> #,::04.� �(83540* �09:58:054�

:>60*(2 �� :5 �
 1�? ��
 +�*

:>60*(2 �
 1�? :5 �

 1�? ��
 +�*

�

 1�? :5 � ��? ��� +�*

� ��? :5 �� ��? �� +�*

$5:(2 �(83540* �09:58:054�
(: �3620:;+, � & (4+ �
 1�?


�
� �

#6;805;9 �454 /(83540*� :>60*(2 ��� +�* (: �
 ��?

!/(9, �509, :>60*(2 ��
 +�*	�?� (: �
 ��? �(880,8 '(<, =0:/ �
 1�? 5--9,:

#;)/(83540* :>60*(2 ��
 +�*

�8599 $(21 ),:=,,4 �/(44,29

:>60*(2 �,99 :/(4 ��
 +�*�  42> ����
 �#04, '(<,� � ��?� �3620:;+, � &� �5  --9,:�

#7;(8, '(<, !;29, ",96549,

"09,	�(22 $03, �,99 :/(4 �
 49

 <,89/55: �,99 :/(4 � �

$80(4.2,� "(36� !;29,� %9,8 '(<,-5839�
�+0: '(<,-583 ",96549,� :>60*(2

"09,	�(22 $03, 2,99 :/(4 �

 49

!;29, �;:>

"(4., � � :5 �� �

",952;:054 � �

�0::,8� :>60*(2 � 49� (: �

 1�?

��

"(4., �� & :5 �� & 04:5 �
�

",952;:054 � 3&

�� �**;8(*> ± �� � 5- �� <52:9 � � 3&�



Specifications

AFG310 & AFG320 Service Manual ���

����� �����
��������� ��� �����

���� 	����������

�� �,"2)�1',+

�,"2)�1',+ �'%+�)0 �'+#� �.2�/#� �/'�+%)#� ��*-� �0#/ ��3#$,/*0� �"'1 ��3#$,/*

�,"2)�1'+% �/#.2#+!5 �� *�6 1, �� (�6

�#0,)21',+ � "'%'10

�#�( �#3'�1',+ �� *�6 1, � ��6

�#0,)21',+ � "'%'10

��� �,"2)�1',+

�,"2)�1'+% �/#.2#+!5 �� *�6 1, �
 ��6

�#5 ��1# �� *�6 1, 	� (�6

�#0,)21',+ � "'%'10

�2* #/0 ,$ �#5 �

�4##-

�-�!'+% �'+#�/ ,/ �,%

�'/#!1',+ �- ,/ �,4+

�1�/1��1,- �/#.2#+!5

�'+#� �.2�/# �� *�6 1, �
 ��6

�/'�+%)#� ��*-� �2)0# �� *�6 1, ��� (�6

�0#/ ��3#$,/*0� �"'1 ��3#7
$,/*

�� *�6 1, ��
 ��6

�#0,)21',+ 	 "'%'10

�4##- �'*# � *0 1, ��� 0

�#0,)21',+ � "'%'10

����� �������������� �������

���� 	����������

�� ��� �21-21

�21-21 �#3#) �,0'1'3# ��� �#3#) �2)0#

�*-#"�+!# 	��

�2)0# 4'"1& �	 +0 *'+'*2*



Specifications

��� AFG310 & AFG320 Service Manual

���� �������������� 
�����

��� 	����������

�� �.054

�".(&� 490*$", �  0;0 �± 
��  �/,&2".$&� '/2 �

 � -/%5,"4*/.
�84&2.", 3*(.",

��  '/2 �

 � -/%5,"4*/. ,&6&,

  '/2 �
 � -/%5,"4*/. ,&6&,
��  '/2 
 � -/%5,"4*/. ,&6&,

�-0&%".$& �
 +�

�"8*-5- �.054 ± �  ��� 0,53 0&"+ ���

�2&15&.$9 �&30/.3&

�84 �*(.", �� 4/ �

 +�: �� %��

�2*((&2	�5234 �.054

�.054 �&6&, ��� �&6&, �/-0"4*#,&

�5,3& !*%4) � �3 -*.*-5-

�-0&%".$& �
 +�

�"8*-5- �.054 �15", ".% �&33 4)". �  

�2*((&2 4/ �*(.", �&,"9 �&33 4)". � �3 7*4) 3*.& 7"6&

�2*((&2 �/,%/'' �&342*$4*/.� �/,%/'' �*-&�

�4".%"2% !"6&3�&8$&04 0)"3&%
�15"2&�� �3&2 !"6&'/2-3� �%*4
!"6&'/2-

� �3 -"8*-5-

�15"2& !"6& "4 �)"3& ≠ 
� � �3 -"8*-5- � ��� $9$,&3

���� ������
��������

��� 	����������

�3/,"4*/. ��  0+ -"8*-5- 2&,"4*6& 4/ &"24) (2/5.%�

���� ������	������

��� 	����������

�*30,"9 ��� ��
 �)"2"$4&23 × � �*.&3�



Specifications

AFG310 & AFG320 Service Manual ���

����� �������	 ���� ������

��� 
����������

�(,$ �0$/3$,"6 �!,&$

�� � 2- ��� � �� 
��� �7 2- �	�� �7

�� � 2- �� � �� 
��� �7 2- 

� �7

�!5(+3+ �-4$0 �-,13+.2(-, �  

�!5(+3+ �300$,2 � �

�(,$ �-*2!&$ �!,&$ �!2 ��

��� �

�(&' ��� � 2- �	� � ��

�-4 �� � 2- ��� � ��

�	� �

�(&' ��� � 2- ��� � ��

�-4 ��� � 2- ��� � ��

�31$ �!2(,& � � �!12� ��� �� �� ���� �	 ���
��� � ���� ��� �� ��� ��

���������� 	�������������

����� �����������������

��� 
����������

 $(&'2

�2!,#!0# ��
 )& ����	���

��� )& ����	���

�(+$,1(-,1

�$(&'2 �� ++ �	�� (,�� 4(2' 2'$ %$$2

 (#2' ��
 ++ ���
 (,�

�$.2' 
�� ++ ����� (,�



Specifications

���� AFG310 & AFG320 Service Manual

	������������

���� ������	�������������

���� �����������

�92485.+7/)8

#+25+7'9:7+ �5+7'9/3-� 
� � 94 ��
� �

�4345+7'9/3-� ��
� � 94 ��
� �

!+1'9/;+ .:2/*/9> �5+7'9/3-� 
 � 94 �� �� '9 47 (+14< ��
� ��
�5+7'9/3-� 
 � 94 �� �� ��
� � 94 ��
� �

�19/9:*+ �5+7'9/3-� $5 94 ��� 02 ����


 ,9���
��'=/2:2 45+7'9/3- 9+25+7'9:7+ *+)7+'8+8 �� � +'). 

 2 '(4;+ ��� 02��

�4345+7'9/3-� $5 94 �� 02 ��
�


 ,9��

�>3'2/)8

!'3*42 ;/(7'9/43 �5+7'9/3-� 
�� - 728� ,742 � 94 �

 �?� �
 2/3:9+8 +'). '=/8

�4345+7'9/3-� ���� - 728� ,742 � 94 �

 �?� �
 2/3:9+8 +'). '=/8

".4)0 �4345+7'9/3-� ��� 2	8� �
 ��� �'1,@8/3+� �� 28 *:7'9/43
#.7++ 8.4)08 5+7 '=/8 /3 +'). */7+)9/43 ��� 8.4)08 949'1�

���� ������
����������� �������������

���� �����������

�389'11'9/43 !+6:/7+2+398

�'=/2:2  4<+7 �/88/5'9/43
��:11> �4'*+*�

�
 &� �'=/2:2 1/3+ ):77+39 /8 � � '9 �
 % 1/3+ '3* �
 �?�

":7-+ �:77+39 �� � ���� �� 5+'0 ,47 ≤ � 1/3+ )>)1+8� ',9+7 574*:)9 .'8 (++3 9:73+* 4,, ,47 '9 1+'89 
 8�

�441/3- �1+'7'3)+ � )2 �� /3� #45 +;+3 !')024:39+* 9>5+

� )2 �� /3� !+'7



Specifications

AFG310 & AFG320 Service Manual ����

�������	���� 	�� ������	���

The certification and compliances for the AFG310 and AFG320 Arbitrary
Function Generator are listed in Table 1–18.
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This subsection describes the installation, environmental requirements, and
information on how to power on and off. The information describes the following
items:

� Operating Environment

� Supplying Operating Power

� Applying and Interrupting Power

��
�	���� ��������
��

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

Operate the AFG310 and AFG320 Arbitrary Function Generator where the
ambient air temperature is from 0� C to +50� C. Store the instrument in ambient
temperatures from –20� C to +60� C. After storage at temperatures outside the
operating limits, allow the chassis to stabilize to a safe operating temperature
before applying power.

��	����� Damage to the instrument can occur if this instrument is powered on at
temperatures outside the usage temperature range.
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The instrument is cooled by air drawn in through the air intakes at the top and
exhausted through the rear of the instrument by an internal fan. To ensure proper
cooling of the instrument, verify that the air intake holes on the top of the
instrument and exhaust holes on the rear of the instrument are not obstructed.
Allow at least 5 cm (2 inches) of clearance on the top and the rear of the
instrument.

When you install a second instrument above the AFG310 and AFG320 Arbitrary
Function Generators, leave at least 5 cm (2 inches) of clearance between the
instruments. See Figure 2–1.
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��	�. Read all information and heed all warnings in this subsection before
connecting the AFG310 and AFG320 Arbitrary Function Generators to a power
source.


������� AC POWER SOURCE AND CONNECTION. The AFG310 and
AFG320 Arbitrary Function Generators operate from a single-phase power
source. They have a three-wire power cord and two-pole, three-terminal
grounding type plug. The voltage to ground (earth) from either pole of the power
source must not exceed the maximum rated operating voltage, 250 volts.

Before making connection to the power source, be sure the AFG310 and AFG320
Arbitrary Function Generators have a suitable two-pole, three-terminal
grounding-type plug.

GROUNDING. This instrument is safety Class 1 equipment (IEC designation).
All accessible conductive parts are directly connected through the grounding
conductor of the power cord to the grounded (earthing) contact of the power
plug.


������� The power input plug must be inserted only in a mating receptacle
with a grounding contact where earth ground has been verified by a qualified
service person. Do not defeat the grounding connection. Any interruption of the
grounding connection can create an electric shock hazard.

For electric shock protection, the grounding connection must be made before
making connection to the instrument’s input or output terminals.

This instrument operates with any line voltage from 100 VACRMS to
240 VACRMS with any line frequency from 48 Hz 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.)
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The AFG310 and AFG320 Arbitrary Function Generator uses the same fuse for
the entire operating line voltage range. Refer to Table 2–1 for fuse and fuse cap
information.


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

To remove the fuse, push in and turn the fuse holder cap counterclockwise with a
screwdriver. See Figure 2–2 for the fuse location.

��	�. The instrument order specified either a UL approved or an IEC approved
fuse. Each fuse requires its own cap. See Table 2–1. The fuse approved under the
IEC standards is used in equipment sold in the European market.
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Check that you have the proper electrical connections. The instrument requires
90 VACRMS to 250 VACRMS, 48 Hz to 440 Hz, and may require up to 70 W.

The instrument voltage setting must be adapted to power source voltage. See
Table 2–2 for switch settings.
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Table 2–3 contains information for the AFG310 and AFG320 Arbitrary Function
Generators power requirements.
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��	����� To avoid damaging the instrument, be sure that the power cord is
disconnected before changing the voltage setting.

Check the voltage settings on the two slide switches on the rear panel. The
correspondence between the voltage ranges and the switch settings for those
ranges is shown in Table 2–4. Refer to Figure 2–2 for the switch locations.
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A power cord with the appropriate plug configuration is supplied with each
AFG310 and AFG320 Arbitrary Function Generator. Table 2–5 gives the
color-coding of the conductors in the power cord. If you require a power cord
other than the one supplied, refer to Table 2–6: Power Cord Identification.
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Consider the following information when you power on or power off the
instrument, or when external power loss occurs.

�������� You can not 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 a valid operating tempera-
tures, before turning on the instrument again.

The LCD display is blank when the instrument is turned off. Push the front panel
switch labeled POWER to power on the instrument. See Figure 2–3.

Make sure that the fan is turning.
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Check the results of the startup self test.

Power-on tests occur automatically each time you power on the instrument.

If an error is detected, an error message is displayed. Refer to Diagnostics on
page 6–7 for detail.

To power off the instrument, press the POWER switch.

NOTE. The instruments current settings are not automatically stored at power
off. To store instrument settings for the next power on, use the SAVE menu before
powering off.

���������� ������������

If this instrument is shipped by commercial transportation, use the original
packaging material. If the original packaging is unfit for use or is not available,
repackage the instrument as follows:

1. Obtain a corrugated cardboard shipping carton having inside dimensions at
least six inches greater than the instrument dimensions and having a carton
test strength of at least 124.74 kg (275 pounds).

2. If the instrument is being shipped to a Tektronix Service Center for repair or
calibration, attach a tag to the instrument showing the following: owner of
the instrument (with address), the name of a person at your firm who may be
contacted if additional information is needed, complete instrument type and
serial number, and 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 dunnage or urethane
foam between the carton and the instrument, allowing for three inches of
padding on each side (including top and bottom).

5. Seal the carton with shipping tape or with an industrial stapler.
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This section describes the AFG310 and AFG320 Arbitrary Function Generators
menu system and numeric and text input methods.

Before servicing the AFG310 and AFG320 Arbitrary Function Generators, read
the following operating instructions. These instructions are at the level appropri-
ate for servicing the AFG310 and AFG320 Arbitrary Function Generators. The
user manual contains complete operator instructions.

In addition, the Performance Verification, section includes instructions for
making the front-panel settings that are required to check the AFG310 and
AFG320 Arbitrary Function Generators characteristics.

This section contains the following information:

� Provides an overview of the instrument controls and their functions

� Provides an LCD display example

� Describes basic operating procedures grouped by function

� Explains how to enter numbers

� Explains how to output a waveform

� Explains how to edit, save, and input waveforms

� Describes the terminology and content of representative screen displays

� Provides tutorials covering basic procedures for waveform output and basic
settings on the AFG320 Arbitrary Function Generator
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Figure 2–4 shows the locations of the front-panel controls and connectors.
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Figure 2–5 shows the rear panel controls and connectors.
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This instrument provides an OUTPUT, SYNC OUT, TRIGGER EXT IN, and
AM IN connector. These are floating outputs or floating inputs. The note
“42 Vpk MAX FLOAT” appears on the panel adjacent to each of these connec-
tors to indicate that they are floating connections. For examples of floating
connections, refer to Appendix C: Floating Connections in the AFG310 and
AFG320 Arbitrary Function Generators User Manual.

�������� To prevent electrical shocks, do not apply voltages in excess of 42 Vpk
to any BNC connector ground or to the chassis ground.

All BNC commons must be at the same potential.


��� ���������� The output connector outputs the waveforms generated by
the instrument. The AFG310 Arbitrary Function Generator provides a CH1
connector and the AFG320 Arbitrary Function Generator provides a CH1 and a
CH2 connector.

� The output impedance is 50 �. The voltage displayed on the LCD is the
voltage output when a 50 � termination is provided. When the output is
open, a voltage twice that is displayed on the LCD from the OUTPUT
connector(s).

��
	���� To prevent damage to the instrument, do not short the output pins or
apply external voltages.

��	� 
� ���������� This connector outputs a TTL level pulse synchronized
with the CH1 output. See Appendix D:SYNC Signal Output in the AFG310 and
AFG320 Arbitrary Function Generators User Manual on page D–1, for details on
signal output timing.

The output impedance is 50 �.

����� ��� 
�����

����������
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�����
� 
�� �� 	��������� The EXT IN connector inputs a TTL level external
trigger signal.

The input impedance is 10 k��

�������� To prevent damage to the instrument, do not apply excessive inputs
over +5 V.

� �� 	��������� The AM IN  connector inputs an external AM modulation
signal. See AM (AM) Modulation on page 3–17 in the AFG310 and AFG320
Arbitrary Function Generators User Manual for details on input level and
modulation depth.

The input impedance is 10 k�.

����� ��� ����������

This subsection contains the following information:

� Reading an LCD display

� Moving between menus

� Entering Numeric input

� Outputting a waveform

� Setting the waveform parameters

� Setting the operation mode

� Applying modulation/sweep to the output waveform

� Recalling a setting

� Saving setups

� Editing, saving, and importing waveforms

� Setting the instrument system
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The LCD (liquid crystal display), shows the Default Display or the Menu Item
Display. Refer to Figure 2–4 for the location of the LCD Display on the front
panel. For an example of the Default Display, refer to Figure 2–6. For an
example of the Menu Item Display, refer to Figure 2–7.


������ 
������� In this state, the current CH1 values for the setting menu items
(FUNC, FREQ, AMPL, OFFSET, MODUL, MODE, and PHASE) are dis-
played.

The instrument goes to the default display state after power on, after executing
the initialization procedure, and after executing the secure operation.

Press the EXIT (CANCEL) button repeatedly to return to the default display
from states in which menu items are displayed. Return to the default display by
pressing the OFFSET, MODE, MODUL, or PHASE button.

����

�� �

�� �

��� ���������
�����  �

�#�� �� ��!�����
�������� 
����" �� ����

������ �� �� �


���� �� �

��� ������ �#��
��������

	�������� ����
��������

	����� �� �

���� ���# �� �

������ �����
������ �������

���� ���� 
������� When the SHIFT button and then one of the EDIT, SYSTEM,
FUNC PARAMETER, MODE PARAMETER, MODUL PARAMETER, or
RECALL buttons are pressed sequentially, or when the SAVE button is pressed,
the corresponding menu item will be displayed in the second line of the LCD.
The display example shown below occurs when the FUNC PARAMETER menu
has been selected.

In some cases the FUNC PARAMETER, MODE PARAMETER, or MODUL
PARAMETER, shown in the second line of the LCD, is not a valid parameter for
the FUNC displayed in the first line of the LCD. For example, the FUNC
PARAMETER Pulse Duty has no effect on the FUNC SINE as displayed in
Figure 2–7.

	
 
������
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The buttons used for selecting main menus and items from the setting menu are
located in the upper right section of the front panel. Refer to Figure 2–8.

� Item buttons in the Setting menu (seven items)

FREQ, AMPL , OFFSET, PHASE, FUNC, MODE , MODUL

� Main menu buttons (seven types)

EDIT, SYSTEM, FUNC-PARAMETER, MODE-PARAMETER,
MODUL-PARAMETER, RECALL, SAVE


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

�������� ��� ������� ��� ���� ������ Follow the steps below for setting the menu
items:

1. Select the desired item using the front panel item buttons.

Depending on the item selected, the underscore cursor will be displayed at
either the numeric value or at the selection on the LCD display.

�� ��� 	��!��� �����
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2. Enter the numeric value, or make the selection.

� Numeric values can be changed with the ∧  and ∨  buttons. Alternatively,
the value can be entered with the numeric keys and confirmed by
pressing a unit key or the ENTER button.

� Use the ∧  and ∨  buttons to change a selection. Confirm the selection
with the ENTER button.

Prior to confirmation (when the block cursor is blinking), numeric values
and selections can be restored to their original states by pressing the
CANCEL button.

��������� ��� ��� 
��� 
����� Follow the steps below for main menu operation:

1. Select the desired menu using the front panel menu buttons.

One of the items included in the selected menu will appear to the left of the
colon in the second row on the LCD screen, and one numeric value or
selection for that item is displayed to the right of the colon. See Figure 2–9.

SINE 100.0000k 1.000
FM FREQ: 10.00k������

�
�� ��
 ��
��	 ����
 �� �
�
	����

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

The underscore cursor will appear either in the item to the left of the colon or
in the selection area or a numerical value to the right of the colon. For menus
with only one item, the cursor will be displayed immediately at the selection
or numeric value.

The procedure from this point will depend on whether the cursor is displayed
to the left or right of the colon:

� If the cursor is displayed on the item (to the left of the colon), proceed to
Step 2.

� If the cursor is displayed in the selection area or number (to the right of
the colon), proceed to Step 3, or press the EXIT (CANCEL) button to go
to the item selection level and then proceed to Step 2.
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2. Use the � and � buttons to change items until the desired item is displayed.
Then confirm the selected item with the ENTER button.

The cursor moves to selection or numeric value to the right of the colon.

3. Enter the numeric value, or make the selection.

� Numeric values can be changed with the ∧  and ∨  buttons. Alternatively,
the value can be entered with the numeric keys and confirmed by
pressing a unit key or the ENTER button.

� Use the ∧  and ∨  buttons to change a selection. Confirm the selection
with the ENTER button.

Prior to confirmation (when the block cursor is blinking), numeric values
and selections can be restored to their original states by pressing the
CANCEL button.

4. Press the EXIT (CANCEL) button to switch to the higher level (to the item
selection level) and to make it possible to repeat Steps 2 through 4.

It is possible to select another menu or set an item at any time while the
underscore cursor is displayed. When a menu is selected, the same item and
its selection will be displayed with same cursor location as they were the last
time that menu was selected.

Each time the EXIT (CANCEL) button is pressed, the system switches to the
next higher level, and finally returns to the default display. In addition to the
EXIT (CANCEL) button, the OFFSET, PHASE, MODE, and MODUL
buttons can also be used to return to the default display.

An underscore is displayed at one of the digits in the numeric value on the LCD
display when numeric input is required. See Figure 2–10.

SINE 100.0000k 1.000
0.000 CONT OFF 0��	����� �
���� ���


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

The numeric keys and control buttons are used for numeric input.


������ 	����
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����� ��� 
����� �������� Follow the steps below to input numeric values.

Use the buttons and keys, shown in Figure 2–11, to input numeric values with
the numeric keys.

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

1. Input the target value using the numeric keys.

Figure 2–12 shows the input of the value –1.0. When the numeric keys are
used for input, a block cursor is displayed as shown in the figure.

SINE 100.0000k 1.000
–1.0 CONT OFF 0
������ �����

������ �����

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

Use either the delete button or the CANCEL button to correct an input.

� Delete Button. This button deletes one digit, decimal point, or the +/–
character to the left of the block cursor. If the delete button is pressed
and held down; the delete operation is repeated.

� CANCEL Button. The value input is cancelled, and the original value is
displayed.
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2. The input numeric value is confirmed by pressing a unit key or the ENTER
button.

����� The +/– character can be input at any point prior to confirming the
numeric value for numeric items that allow a negative value.

If a value outside the valid range for a numeric item is entered, the value will be
replaced by the smallest or largest value in that range when the value is
confirmed. If a value is entered to greater precision than the resolution of the
numeric item, the value will be rounded off when confirmed.

����� ��� 	������ �������� Follow the steps below to change the numeric value.

Use the buttons shown in Figure 2–13 to change the numeric values.

������

	����


��
��

���


���� ���
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������
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�
����� �������


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

1. Place the cursor on the digit that will be changed by pressing the < or >
button.

2. Use the ∧  and ∨  buttons to change the numeric value.

Use the CANCEL button to correct an input. Note that this operation is valid
when the block cursor is displayed. The CANCEL button cancels the input
value and redisplays the original value.

If the cursor is placed on the highest digit and the digit is reduced to 1, the
value will not change if the ∨  button is pressed again. At this point the value
can be reduced by moving the cursor to the next lower digit. Amplitude and
offset values are the exception.

� Amplitude. The value to the left starting at the position of the cursor can
be reduced to 1 (in the case of values like 1.030 and 0.120) or 0 (in the
case of values like 0.235 and 0.080). Then pressing the  ∨  button reduces
the value to the minimum value of 0.050.
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� Offset. If the current offset value is positive, press the ∨  button to reduce
the value to the left starting at the position of the cursor to 0. Pressing
this button again reduces the value in the minus region. If the current
offset value is negative, pressing the ∧  button increases the value across
0 as well.

Phase values can be negative as well. However, to change the value above or
below zero, the cursor must be moved temporarily to the least significant
digit.

3. After a value has been changed, the value can be confirmed by pressing a
unit key or the ENTER button if the block cursor is blinking.

When a value has been changed, some items require that the front panel
ENTER button be pressed. If an underscore cursor is displayed after a value
has been changed, that item is already confirmed. If the block cursor is
blinking after the value has been changed, either a unit key or the ENTER
button must be pressed to confirm that value. See Tables 2–7 and 2–8.

When the underscore cursor is displayed, it is not necessary to press the
ENTER button.

The numeric values for the FREQ, AMPL, OFFSET, and PHASE items in
the setting menu have the characteristics of the numeric values in setting
Example 1.

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

������� ��� ����� �	
 ������!

������ �����

������

���� ������ �����

> ����
����� �����

∨ ����
����� �����

∨ ���� 	�����


When the underscore cursor has changed to the block cursor, either a unit
key or the ENTER button must be pressed to confirm the value. If a unit key
or the ENTER button is not pressed, the value will revert to the previously
set value after exiting from the menu.

The numeric values for other than the FREQ, AMPL, OFFSET, and PHASE
items in the setting menu have the characteristics of the numeric values in
setting Example 2.
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Follow the steps below to output a waveform:

1. Connect an oscilloscope to the function generator to observe the output
waveform.

2. Select a target channel for operation.

The settings can be set for each channel independently. Select the desired
channel before setting each item.

The CH indicator displays the selected channel. Press the CH button to
change the channel.

������� ���������� �� � ����

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

�$# $##��� #�� ��%���!�
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3. Select one of the standard waveforms.

a. Press the FUNC button on the front panel.

b. Use the ∧  and ∨  buttons to scroll through the waveform names until the
desired standard waveform is displayed in the LCD.

c. Press the ENTER button to confirm the selected waveform.

4. Press the OUTPUT switch to start the waveform output.

The OUTPUT switch opens and closes the line that connects the instruments
internal output circuit to the output connector. When this switch is on a
waveform corresponding to the currently set output mode (continuous,
triggered, or burst mode), will be output from the OUTPUT connector.
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This section describes the electrical operation of the AFG310 and AFG320
Arbitrary Function Generator modules. Refer to Figure 8–1: Block Diagram and
Figure 8–2: Interconnect diagram, beginning on page 8–2.

����� ��������

The 42.9MHz clocks are supplied from the crystal oscillator to the Address
Decoder & Trig/Clock Control to conduct major control as a function generator
together with the main CPU.

The trigger signal from EXT TRIG IN on the front panel is passed through the
comparator and then sent to the Address Decoder & Trig/Clock Control circuit.
The GPIB controller is also controlled by this circuit.

The Timing & Memory Address Control provided for each channel controls
output waveforms. The waveforms from the SYNC Out on the rear panel are
generated by the circuit on the CH1 side.

Basic sine waveforms are generated by DDS (Direct Digital Synthesis). DDS
uses Sequence Memory, SIN REF, and clock (42.9 MHz) inputs. The DDS
output is fed through a 20 MHz elliptical Filter.

Basic square waveforms are generated by sending the output of the 20 MHz
elliptical Filter through a SIN/SQ Converter.

All other waveforms are generated by sending the data read from Waveform
Memory to the 12–bit D/A through the 5 MHz Elliptical Filter. The Waveform
Memory clock is supplied by the SIN/SQ Converter.

When AM modulation is selected for CH1 output waveforms, the original
waveform is amplitude–modulated internally by an external signal from the AM
IN connector on the rear panel.

Each analog waveform signal is put at the desired output level including an
offset by the Analog Output circuit consisting of an amplifier, an attenuator and
an offset circuit.

The circuit configuration is the same for CH2 except the AM IN circuit is
available for CH1 only.

The front-panel switch is read by the PLD (Programmable Logic Device) on the
front panel board, and any setting changes are reported to the A20/A30 (MAIN).

����� ����� ����� ��� �	
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Also, the PLD controls LED On/Off and Beeper operation and LCD (20 × 2
rows) indication.

��� ���� ��� The trigger signal from EXT TRIG IN on the front panel is passed
through the comparator and then sent to the Address Decoder & Trig/Clock
Control circuit.

The main board (A20) is the core of the function generator. It contains major
parts of the signal generators including digital circuits (such as CPU, DDS,
Waveform memory and D/A) and Analog circuits (such as Filter, output AMP
and Offset circuit).

��� �#� ���'�(( ��$��' � �'����!$� �$#)'$!� 42.9 MHz clocks are supplied
from the crystal oscillator to the Address Decoder & Trig/Clock Control to
conduct major control as a function generator together with the CPU.

�#�!$� $*)%*) ��'�*�)� Each analog waveform signal is put at the desired output
level including an offset by the Analog Output circuit consisting of an amplifier,
an attenuator and an offset circuit.

��"�#� � ��"$'. ���'�(( �$#)'$!� The Timing & Memory Address Control
provided for each channel controls output waveforms. Also, the waveform from
the SYNC Out on the rear panel is generated by the circuit on the CH1 side.

��#� ,�+��$'" ��#�'�)�$# ���� Sine waveform is generated by DDS (Direct
Digital Synthesis) from the crystal oscillator’s clock (42.9 MHz) according to the
data of the Sequence Memory and then is passed through the 20 MHz Elliptical
Filter.

�&*�'� ,�+��$'" ��#�'�)�$# ���#����&*�'� �$#+�')�'�� Square waveform is
generated by the Sine/Square converter.

�)�#��'� ,�+��$'" ��-��%) (�#� �#� (&*�'�� ��#�'�)�$#� The Standard waveforms
(Triangle, Ramp, Pulse, and Noise) are generated via the 5 MHz Elliptical Filter
by sending to the 12-bit D/A the data read from waveform memory. Clock is
supplied from the Sine/Square converter.

� ,�+��$'"� The DC waveform is generated from the offset circuit.

���# ��	��
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#��%#�#) (�'��!#� �� �#�%�! � The Arbitrary waveform is generated via the
5 MHz Elliptical Filter by sending the data read from waveform memory to the
12-bit D/A. Clock is supplied from the Sine/Square converter.


� �!�&��%�! � For CH1 output waveforms, when AM modulation is selected,
the original waveform is amplitude-modulated internally by an external signal
from the AM IN connector on the rear panel.

����� The A20 Board has the General Purpose Interface Bus (GPIB) interface
driver, which controls communication with external devices over the parallel
interface. The GPIB (IEEE STD 488 PORT) connector is on the rear panel.

The CH2 (A30) is of the same configuration as Main (A20) except the System
Processor circuits (CPU and GPIB) and AM modulator.

���  �� � ��#�&�%� The CH2 side of AFG320 is of the same circuit configuration
except the above AM IN circuit.

The low-voltage power supply board (A40) supplies +5 V, –5 V, +15 V, and
–15 V to all the Analog and Digital circuits, and power to the fan. Also, the main
POWER switch (S101) and Line Voltage select switch (S102/S103) are located
on this board. The S102/S103 is used to switch the transformer winding to the
local AC line voltage.

The DC fan on the rear panel provide forced air cooling for the Arbitrary
Function Generator.

Both AFG310 and AFG320 are portable function generators (AFG310 is a single
channel and the AFG320 is a dual channel).

��� �
���

�!(�# �&""�) �
	�� � �

�#� $�!#��#
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The function generator is roughly classified into two sections:

���	��� ��
����� All the circuits of the generator except the GPIB communication
are contained in this section. This includes the AM IN, SYNC IN and EXT
TRIG IN connectors.

�	��� �������
� ��
�����

Only the GPIB communication is contained in this section. Control signals such
as GPIB and CPU are insulated by optical components.

���	��� ��
����
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Two types of performance tests can be performed on this product. You may not
need to perform all of these procedures, depending on what you want to
accomplish.

� To quickly confirm that the the AFG310 or AFG320 Arbitrary Function
Generator is operating properly, complete the Self Test under Brief Proce-
dures that begins on page 4–2.

� To further check functionality and proper calibration, first complete the Self
Test; then complete the brief procedures under Calibration Test that begins
on page 4–3.

Advantages: These procedures are quick to do, require no external
equipment or signal sources, and perform extensive functional and accuracy
testing to provide high confidence that the Arbitrary Function Generator will
perform properly. They can be used as a quick check before making a series
of important measurements.

If you are not familiar with operating this Arbitrary Function Generator, read the
Getting Started and Operating Basics sections in this manual. These sections
contain instructions that will familiarize you with the use of the front panel
controls and the menu system.

����
������

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 and substeps as required to do the
test. Steps and substeps are sequenced. Refer to Conventions on page xii for
further information.
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Follow the Self Test and Calibration Test procedures below to verify that the
AFG310 or AFG320 is operating properly.

This procedure uses internal routines to verify that the Arbitrary Function
Generator is operating properly. No test equipment or hookups are required.

���� ��������� ���� 
������������

��������� 
������� 	������������

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

Do the following steps to verify passing of internal self test.

1. Select the �	�
 �	�� item in the ����	� menu. Do the following proce-
dure:

��
� � ����	 � < button until �	�
 �	�� is displayed � 	��	�

2. Press 	��	� button to execute self test.
The message “����	�������” is displayed in the first line of the LCD during
self test.

3. Wait until the test is completed.

When an error is detected during diagnostic execution, the instrument
displays the name of that test item.

If multiple errors were detected, the test item names can be viewed using the
∨  and ∧  buttons.

Press the front panel 	�������	� button to exit from the error display state.

4. Verify passing of the internal self test.

If the self test completes without finding any problems, the display returns to
its state before the self test was executed.

5. Return to regular service. Press	�������	� button until the default display
is obtained.

���� ����



Performance Verification

AFG310 & AFG320 Service Manual ���

This procedure uses internal routines to verify proper calibration. No test
equipment or hookups are required.

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

��������� 
������� 	������������

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

Do the following steps to verify passing of internal calibration.

1. Select the �	��
�	���� item in the ������ menu. Do the following
procedure:

���� � ��	�� � < button until �	��
�	���� is displayed � �����

2. Press ����� button to execute calibration.

The message “����	��
�	�������” is displayed in the first line of the LCD
during calibration.

����� Do not turn off the power while “��������	�
������” is displayed. If the
power is turned off while the message is displayed, data stored in internal
nonvolatile memory may be lost.

3. Wait until the calibration is completed.

When an error is detected during calibration execution, the instrument
displays the name of that calibration item.

If multiple errors were detected, the calibration item names can be viewed
using the ∨  and ∧  buttons.

Press the front panel ������	���� button to exit from the error display state.

4. Verify passing of the internal calibration.

If the calibration completes without finding any problems, the display
returns to its state before the calibration was executed.

5. Return to regular service. Press������	���� button until the default display
is obtained.

���������� ����
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���	������ �����

This section contains the following procedures for checking that the Arbitrary
Function Generator performs as warranted:

� Output Waveform Checks

� Frequency Accuracy Checks

� Amplitude Accuracy Checks

� DC Voltage Accuracy Checks

� Operating Mode and Phase Checks

� Modulation Checks

The tests in this subsection do an extensive check of performance and functional-
ity when the following requirements are met:

� The cabinet covers must be on the Arbitrary Function Generator.

� You must have performed and passed the procedures under Self Tests and
Calibration, on page 4–2.

� The Arbitrary Function Generator must have been calibrated 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 0� C and +50� C.

�������
�
���
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The following equipment is required to check the performance of the Arbitrary
Function Generator.

����� ��������� ����������

	��� ������ ���

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

� $+72/3'947� �
�� �25+*'3)+ �
�� )433+)9478� ,+2'1+
��� /35:9� 2'1+ ��� 4:95:9� �
�
�	� ��� � &� �� 94 � ��>

$+09743/< 5'79 3:2(+7

��@

��@
�

#/-3'1 $+72/3'9/43 ,47 2'3=
$+89

� $+72/3'947� �
�� � !7+)/@
8/43

�25+*'3)+ �
�� )433+)9478� ,+2'1+
��� /35:9� 2'1+ ��� 4:95:9 �
�
�	� 
�
��� � &� �� 94 �

 0�>

$+09743/< 5'79 3:2(+7

��@
���@



�.+)0/3- ��  ,,8+9 '3*
�251/9:*+

 �'(1+� �
� �4'</'1
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�
�� � /3� 2'1+ 94 2'1+ ���
)433+)9478

$+09743/< 5'79 3:2(+7

��@

��@
�

#/-3'1 �39+7)433+)9/43

� �433+)947� ��� ?$� �'1+ ��� 94 *:'1 ,+2'1+ ��� $+09743/< 5'79 3:2(+7
�
@
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� �/-/9'1  8)/1148)45+  ;+7 �
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� �7+6:+3)=
�4:39+7	$/2+7

�7+6:+3)= "'3-+� � �> 94 �

 ��>
�)):7')=� ± � × �
��

�37/98: ����
� �.+)0/3- �7+6:+3)=
�)):7')=

� #/-3'1 �+3+7'947  :95:9 "'3-+� 
 % 94 � %
�7+6:+3)=� �
 0�>

$+09743/< ����� �.+)0/3-  5+7'9/3- �4*+
'3* !.'8+

�
 �/-/9'1 �:19/2+9+7 %419'-+ "'3-+� 
�
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Check that the seven types of standard waveforms are output. Refer to Table 4–4
for test requirements.

����� ������! �! ��"����� ��� ��!������ ��

��!����� ��!���� ������!��� ��

��� 	�� $�"����$�"
��$�� � ��  ��� ��	�

��� ���&��� ����� ��$�� �
��  ��� ��	�

��� ����$�� �#�����#�� �
��$�� 
  ��� ��	�

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

1. Connect the function generator to a digital oscilloscope.

Use a 50 � coaxial cable to connect to the CH1 output of the  function generator
to a 50 � terminator on the CH1 input of the digitizing oscilloscope. Refer to
Figure 4–1.

���
���

������

	�� ���&��� ����� 	�� ��"����$���

���$�� �#�����#�� �

���!�� �����
�� ��� ��� 	���!�

�! �! ��"����� ��� 
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2.  Set the oscilloscope controls by selecting the function and settings in
Table 4–5.


���� ��������������� ���������

������� 	������


� � ��&(���!


$)%!�#� �


���!� ��������

�#%)( �"%���#�� ���

�$&�,$#(�!

�+��% �� �'����

�&����&

�$)&�� 
� �


$)%!�#� �


�!$%� �$'�(�*�

��*�! ���� "�

�$�� 	)($

3. Select INITIALIZE in the SYSTEM menu on the  function generator. Press
the front panel buttons in the following order:

���� � ��	�� � < button until INITIALIZE is displayed � ������
�����

4. Set the CH1 and CH2 frequencies to 20 kHz then set the controls of
the function generator to FUNC for both CH1 and CH2.

Press the front panel buttons in the following order:

��� � � � � �  �,�"'�"�


� � ��� � � � � �  �,�"'�"�

��
 � 
� � ��
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5. Press the �� ������ to set the waveform output to on.

����� To change the waveform on the  function generator, place the cursor on
the name of the waveform in the ��� item and press the ∧  button. When the
name of the desired waveform appears, press the ����� button to confirm the
selection.

6. Change the waveform in the ��� column on the LCD display.

7. Check the output waveform listed in the Table 4–6.

����� ���	�
���� �#"�#" ��$��� ���

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

���� 	31�%!, $' ��  $/$,$(',�3('-$'.(., �$'! 0�/!

���� 	31�%!, $' ��  $/$,$(',�3('-$'.(., �*.�+! 0�/!

���� 	31�%!, $' ��  $/$,$(',�3('-$'.(., �+$�'"%! 0�/!

���� 	31�%!, $' ��  $/$,$(',�3('-$'.(., ��&) 0�/!

����� 	31�%!, $' ��  $/$,$(',�3('-$'.(., �.%,! 0�/! 0$-# 
� �
 .-1 +�-$(

a. Change the duty ratio of Pulse wave for 75 %.

����� � ��� � � � 
 � �����

����� 	31�%!, $' ��  $/$,$(',�3('-$'.(., �.%,! 0�/! 0$-# �
 �
 .-1 +�-$(

b. Select the DC waveform and then change the DC offset to 0.5 V.

��� � ∧  � ����� � ������ � � � � � 
 � �2�,��

� ���
 � �

c. Change the DC offset back to 0 V and then select the noise waveform.

 � � �2�,�� � ��� � ∧  � �����

����� ('-$'.(., �($,! 0�/!
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8. Follow the steps below to check the function generator output waveforms:

a. Remove the BNC cable from CH1 connector on the front panel and
connect it to the CH2 connector.

b. Press the ��� button to set waveform output to on.

c. Press the �� button to change the target channel to CH2.

d. Check the CH2 output waveform using the same procedure described in
the note on page 4–5.

Check the frequency accuracy of the output waveform. Refer to Table 4–7 for
test requirements.

����� �����
���!���" ���!���" ��� ���!������ ��

	�!����� ���!���� �����!��� ��

�' �(�/$�% ���% ��- & � )�" 	�
�

�' �1-(1�� ���)- + ��- & 
 )�" 	�
�

�' !+ *. '�0 �(.'- + ��- & � )�" 	�
�

�# �+�$-+�+0 �.'�-$(' � ' +�-(+ &.,- &  -
-# )+ + *.$,$- , %$,- � (' )�" 	�	

1. Connect the function generator to the Frequency Counter.

Use a 50 � coaxial cable to connect the CH1 output of the  function generator to
the CH1 input of the Frequency Counter. Refer to Figure 4–2.

���

������ �+ *. '�0 �(.'- +


�� �(�/$�% ���% �1-(1�� ���)- +


��!�� �������� ��� ��� ����!�

2. Select INITIALIZE in the SYSTEM menu on the  function generator. Press
the buttons on the front panel in the following order:

����� � ����� � < button until ���������� is displayed � ����� �
�����


���!���" ���!���"

��� 
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3. Set the CH1 and CH2 frequencies to 16 MHz then press the CH button to
change the target channel back to Ch1.

Press the buttons on the front panel in the following order:

���� � � � 
 � ������

� � ���� � � � 
 � ������ � �

4. Press the �� button to set waveform output to on.

5. Check the frequencies or periods listed in the tables below.

a. Use the numeric keys and unit keys to change the frequency of the
 function generator.


�� ������ ��

	��� ������
	�������� ����

�
���� �� ����� �
���� ��� ��� ∼ �	���� ��� ���

������� � ����� ������	 � ��� ∼ �����	 � ���

b. Change the measurement mode of the frequency counter to counter timer
and check the period.


�� ������ ��

	��� ������
	�������� ����

����� �� ����� ����� �	� �� ∼ ����� �	� ��

����� �� ���� ����� �	� � ∼ ����� �	� �

6. Follow the steps below to check the CH2 frequency accuracy.

a. Remove the BNC cable from the CH1 connector on the front panel and
connect it to the CH2 connector.

b. Press the �� button to set waveform output to on.

c. Press the � button on the front panel to change the target channel to
CH2.

d. Check the CH2 output frequency accuracy using the same procedure
described above in Step 5.
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 Check the amplitude accuracy of the output waveform. Refer to Table 4–8 for
test requirements.

����� ���������� !�� ���!���" ��� ���!������ ��

	�!����� ���!���� �����!��� ��

�(" 
�� *," %-%)( .",'%(�.), ��."' �
)( *�#" 	�
�

�("  )�0%�&  ��&" ��."' � *�#" 	�
�

�(" !/�&2��(�(�  )((" .), ��."' �
*�#" 	�
�

�(" !%#%.�& '/&.%'".", ��."' �� *�#"
	�
�

�$" �,�%.,�,1 �/( .%)( �"(",�.), '/-. '"". .$"
*,","+/%-%."- &%-."! )( *�#" 	�	

1. Use a 50 � coaxial cable to connect the CH1 output of the  function
generator to a 50 � precision terminator on the input of the digital multime-
ter (DMM). Refer to Figure 4–3.

���

������


� � �������
	 �����	�
�

8842A

���


� � �)�0%�& ���&"

�/�& �(�(� .)
�� �!�*.",-


��!�� �������� ��� ��� ����!�

2. Set the DMM measurement range to AC 20 V.

3. Select INITIALIZE in the SYSTEM menu on the  function generator to
initialize the system. Press the buttons on the front panel in the following
order:

����� � ����� � < button until ���������� is displayed � �����
 � �����

����� !�� ���!���" ��� 
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4. Set the CH1 and CH2 frequencies to 1 kHz and amplitude to 10 Vp-p then
press the CH button to change the target channel back to CH1.

���� � � � �� ������

���� � � � � � � ����

�� � ���� � � � �� ������

���� � � � � � � ���� � ��

5. Press the CH1 button to set the waveform output to on.

6. Check that the amplitude for the sine waveform is within the range listed in
the following tables.

Use the numeric keys and unit keys to change the amplitude of the  function
generator.

	�� ������ ��

�
�	 ������ ��������� ����

����� ���!�� 	��� ���� ∼ 	�
�� ����

���� ���!�� ����� ���� ∼ ��

� ����

a. Set the range of the digital multimeter to AC 2 V.

	�� ������ ��

�
�	 ������ ��������� ����

����� ���!�� ��� ���� ∼ ��
� ����

	�������!�� ����� ���� ∼ ����
 ����

��������!�� ����

 ���� ∼ ���		 ����

�������!�� ������ ���� ∼ ������ ����

����� ���!�� ��	��� ���� ∼ ��	
�	 ����

�������!�� ����� ���� ∼ ���
		 ����
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b. Set the range of the digital multimeter to AC 200 mV

	�� ������ ��

�
�	 ������ ��������� ����

��
�� ������ ����� ���� ∼ ������ ����

���
������� ������ ���� ∼ ����� ����

���
������� ������	 ���� ∼ ���
	� ����

����
 ������ ���	�	� ���� ∼ ���	��� ����

����������� �����	� ���� ∼ ������	 ����

���
������� ������� ���� ∼ ����
�	 ����

7. Change the output waveform to SQUA (square). Set the controls of the
 function generator to AMPL item.

Press the buttons on the front panel in the following order:

���� � ∧  � ������ ����

8. Check that the amplitude for the square waveform is within the range listed
in following tables.

Use the numeric keys and unit keys to change the amplitude of the  function
generator.

	�� ������ ��

�
�	 ������ ��������� ����

���
� ������ ������
 ���� ∼ ������
 ����

����� ������ ���
��� ���� ∼ ���	��� ����

����
 ������ ����	
� ���� ∼ ���
�� ����

���
� ������ �����
 ���� ∼ ������
 ����

���
� ������ ������
 ���� ∼ ������
 ����
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a. Set the range of the digital multimeter to AC 2V and check that the
square waveform is within the range listed in following table.

��� ������� ��

�	
� ������ �������� �����

��
�� ������ ���

� ���� ∼ ���	
� ����

����� ������ ���
�� ���� ∼ ���		� ����

����� ������ ��
��
 ���� ∼ ��	��
 ����

���
� ������ ���� ���� ∼ ���� ����

��
�� ������ ����
 ���� ∼ ����
 ����

��
�� ������ ����� ���� ∼ ����� ����

b. Set the range of the digital multimeter to AC 20 V and check that the
square waveform is within the range listed in following table.

��� ������� ��

�	
� ������ �������� �����


���� ������ ��
�� ���� ∼ ��	�� ����

����� ������ ��
�� ���� ∼ ��	�� ����

����� ������ 
��

 ���� ∼ 	��	 ����

9. Change the output waveform to TRIA (triangle). Set the controls of the
 function generator to AMPL item.

Press the buttons on the front panel in the following order:

���� � ∧  � ������ ����

10. Check that the amplitude for the triangle waveform is within the range listed
in the tables below.

Use the numeric keys and unit keys to change the amplitude of the  function
generator.

��� ������� ��

�	
� ������ �������� �����

����� ������ ����� ���� ∼ ��
� ����

����� ������ ���	� ���� ∼ ����� ����



Performance Verification

AFG310 & AFG320 Service Manual ����

a. Set the range of the digital multimeter to AC 2 V.

	�� ������ ��

�
�	 ������ ��������� ����


���� ������ ��	
� ���� ∼ ��	�� ����

��
�� ������ ����� ���� ∼ ���� ����

��
�� ������ ������ ���� ∼ ������ ����

���
� ������ ��
��� ���� ∼ ��	�� ����

����� ������ ������ ���� ∼ ���		 ����

����� ������ ����

 ���� ∼ ����� ����

b. Set the range of the digital multimeter to AC 200 mV.

	�� ������ ��

�
�	 ������ ��������� ����

��
�� ������ ���	�� ���� ∼ ���	�
 ����

���
� ������ �����	 ���� ∼ ����
� ����

���
� ������ ����	�� ���� ∼ ������� ����

����
 ������ ����� ���� ∼ ����	� ����

����� ������ �����
� ���� ∼ ������	 ����

���
� ������ ������� ���� ∼ �����
 ����

Follow the steps below to check the CH2 amplitude accuracy.

1. Remove the BNC cable from CH1 connector on the front panel and connect
it to the CH2 connector.

2. Press the ��� to set the waveform output to on.

3. Press the �� button to change the target channel to CH2.

4. Check the CH2 output amplitude accuracy using the same procedure
described in Steps 6 through 10 on page 4–12.
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Check the DC voltage accuracy of the offset output.

Use a 50 � coaxial cable to connect the CH1 output of the  function generator to
a 50 � precision terminator on the input of the digital multimeter. Refer to
Figure 4–3.

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

�� ������ �� ���� ������ ������

�)# ��� +-#!&.&*) /#-4
(&)�/*- ��/#( � *) +�$#

���

�)# !*�1&�' !� '# ��/#( 	
+�$# 
���

�)# "0�'4 �)�)� !*)4
)#!/*- ��/#( � +�$#

���

�)# "&$&/�' (0'/&(#/#-
��/#( �� +�$# 
���

�%# - &/-�-2 �0)!/&*) �#)#-�/*- (0./ (##/ /%# +-#-#,0&.&/#.
'&./#" *) +�$# 
�


1. Set the DMM measurement range to DC 20 V.

2. Select INITIALIZE in the SYSTEM menu on the  function generator to
initialize the system. Press the buttons on the front panel in the following
order:

����� � ���� � < button until ��������� is displayed � �����
 � �����

3. Set the CH1 and CH2 FUNC waveforms to DC and offset to +5 V then press
the CH button to change the target channel back to CH1.

���� � ∧  button until �� is displayed � �����

������ � � � �3�.��

�� � ���� � ∧  button until �� is displayed � �����

������ � � � �3�.�� � ��

4. Press the ��� button to set waveform output to on.


	 ������� ��� ���!

����
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5. Check that the offset voltage for the DC waveform is within the range listed
in the table below.

a. Use the numeric keys and unit keys to change the offset of the  function
generator.

b. Set the range of the digital multimeter to DC 20 V.

	�� ������ ��

�
�	 ������ ��������� ����

	���� �� 	��		  ∼ ����	 

c. Set the range of the digital multimeter to DC 2 V.

����� �� ����	  ∼ ����	 

��	�� �� ��	��  ∼ ����� 

d. Set the range of the digital multimeter to DC 200 mV.

����� �� ����
  ∼ ����� 

����� �� ����	  ∼ �����	 

������ �� �����
  ∼ ������ 

e. Set the range of the digital multimeter to DC 2 V.

���	�� �� ���	��  ∼ ������ 

������ �� �����	  ∼ �����	 

f. Set the range of the digital multimeter to DC 20 V.

�	���� �� �	��		  ∼ �����	 
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6. Check the CH2 DC voltage accuracy by following the steps below:

a. Remove the BNC cable from the CH1 connector on the front panel and
connect it to the CH2 connector.

b. Press the ��� button above the BNC connector to set the waveform
output to on.

c. Press the �� button on the front panel to change the target channel to
CH2.

d. Check the CH2 output DC voltage accuracy using the same procedure
described in step 5 on page 4–17.

Check the phase of the output waveform in the triggered and burst mode.

Refer to Table 4–10 and Figure 4–4 for test requirements and connections.

Follow the steps below to make the proper connections:

1. Use a 50 � coaxial cable to connect the CH1 output of  function generator to
a 50 � terminator on the CH1 input of the digital oscilloscope. See Figure
4–4.

2. Use a 50 � coaxial cable to connect the output of the signal generator to one
side of a BNC T connector.

3. Use a  50 � coaxial cable to connect the CH2 input of the digital oscillo-
scope to the other side of the BNC T connector.

4. Connect the  BNC T connector to the EXT TRIG IN connector of  function
generator.

Refer to Table 4–10 for the accuracy test requirements.

����
��� ���� 
��

��
�� 	���
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5. Refer to Table 4–11 to set the oscilloscope controls.

����� ������"�����"���� "�##���"�

	$��#��� ��##���

�� 	 �$.0'" (

�+1,('*% ��

�" ($ ��
�����

�*,10 �),$# *"$ 	 ��

�� 
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����� ��
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�!#'& � #���!�� ��� (or external ter-
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source)
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6. Refer to Table  4–12 to set the signal generator controls.

	
�� ����������
� ���
��� ��������

�������� ������

�*!)-!&�0 �� #�1 �+)-�*! /�.!�

�%($",- ! � 2 
 � ���� �'%(�,"�$!
'-,(-,�

7. Select INITIALIZE in the SYSTEM menu on the  function generator to
initialize the system. Press the buttons on the front panel in the following
order:

����� � ����� � < button until ���������� is displayed � �����
 � �����

8. Set the CH1 and CH2 burst count to 3 and set the operating mode to TRIG
(triggered). Press the CH button to change the target channel back to CH1.

����� � ���� � 	 � �����

���� � ∧  � �����

� � ����� � ���� � 	 � �����

���� � ∧  � ����� � �

9. Press the �� button above the BNC connector to set the waveform output to
on.

10. Check that the one cycle of the sine wave is output with the phase according
to the phase changing from +360� to –360� in 90�steps. The phase shift is
observed at the starting point of the waveform.

Press the following buttons or keys on the front panel to change the phase by
–90� (relative value).

����� � ��� � � � � � �����

The following Figures are examples of waveforms for the different phase
settings.

These screen shots were made with a TDS 700 series oscilloscope with CH 1 set
to 200 mV/DIV, and using a TTL compatible (0 – 5 V) 10 kHz square wave for
the external trigger source.
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11. Follow the steps below to change the operating mode to burst.

Press the following buttons on the front panel to change the mode.

���� � ∧  � �����

������ �����
 ������ �° ����� �±
���

������ ������
 ������ ���° ����� ��	��
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12. Check that the three cycles of the sine wave is output with the phase
according to the phase changing from +360� to –360� in 90�steps.

13. Follow the steps below to check the phase of the CH2 output.

a. Remove the BNC cable from the CH1 connector on the front panel and
connect it to the CH2 connector.

b. Press the �� button above the BNC connector to set the waveform
output to on.

c. Press the � button on the front panel to change the target channel to
CH2.

d. Check the phase of the CH2 output using the same procedure described
in Step 10 to 12.

Check that the sweep, FM modulation, FSK modulation and AM modulation are
functioning. Refer to Table 4–13.

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

	�������� ������� �������������

��� 
�� $�"����$�"
��$�� � ��  ��� 	�
�

��� ���&��� ����� ��$�� �
 ��� 	�
�

��� ����$�� �#�����#�� �
��$�� �  ��� 	�
�

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

14. Connect the function generator to a digital oscilloscope.

Use a 50 � coaxial cable to connect the CH1 output of the  function generator to
a 50 � terminator on the CH1 input of the digitizing oscilloscope. Refer to
Figure 4–13.

���������� 
������� ����
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	�� �'�/#�$ ���$! 	�� �!)%#&�+#'&

�#"#+�$ �*�#$$'*�'(!

	����� ������������� ���� 
�����

15. Set the oscilloscope controls as shown in Table 4–14.

����� ������������������ ���������

	������� ������

�� � �!)+#��$

�',($#&" ��

���$! ��� �����

�&(,+ �%(! �&�! � ��

�')#0'&+�$

�.!!( �� �s (adjust for best
display)

�)#""!)

�',)�! �� �

�',($#&" ��

�$'(! �'*#+#-!

�!-!$ ���� %�

�' ! 
,+'

16. Select INITIALIZE in the SYSTEM menu on the  function generator to
initialize the system. Press the buttons on the front panel in the following
order:

����� � ��
� � < button until �����
��� is displayed � ���
 � ���

17. Press the ��� button above the BNC connector to set the waveform output to
on.

18. Press ����� button on the front panel.
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19. Change the modulation type and check the modulation output listed in the
table below.

To change the modulation type on the  function generator, place the cursor
on the name of the modulation in the ����� item and press the ∧  button.
When the name of the desired modulation appears, press the ��� button
to confirm the selection.

��� ������� ��

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

��� � �)4)�3�0  ) (.-).- (! �#' 0�/ 

�� � �)4)�3�� &(�.%�-#(' (.-).- (! �#' 0�/ 

��� � �)4)�3��� &(�.%�-#(' (.-).- (! �#' 0�/ �!+ *. '�1 �%- +'�- ,
� -0  ' �� $�2 �'� ��� $�2  ��" 	�� &,��


� ��	 �)4)�33�('-#'.(., �#' 0�/ 

20. Follow the steps below to check the CH2 modulation output.

a. Remove the BNC cable from CH1 connector on the front panel and
connect it to the CH2 connector.

b. Press the ��� button above the BNC connector to set waveform output
to on.

c. Press the �� button on the front panel to change the target channel to
CH2.

d. Check the modulation of the CH2 output using the same procedure
described in Step 18 to 19. Note that there is no AM modulation
function for the CH2 output.

This completes the performance verification procedures. If you require further
assistance, contact your nearest Tektronix Service Center.
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The AFG310 and AFG320 Arbitrary Function Generators do not require any
adjustments. 
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This section contains the information needed to do periodic and corrective
maintenance on the AFG310 and AFG320 Arbitrary Function Generators . 
The following subsections are included:

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

� Inspection and Cleaning — Information and procedures for inspecting the
AFG310 and AFG320 Arbitrary Function Generators and cleaning its
external and internal modules.

� Troubleshooting — Information for isolating failed modules. Included are
instructions for operating the internal diagnostic routines and troubleshooting
tree. The tree makes use of these internal diagnostic routines to speed fault
isolation to a module.

�����
 ���������	� ���	�
����

The following sections contain information and procedures related to mainte-
nance.

� The Operating Information section covers instructions useful when operating
and trouble shooting the AFG310 and AFG320 Arbitrary Function Genera-
tors.  It also explains the service strategy and lists options for obtaining
maintenance service and for replacing failed modules.

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

� The Performance Verification section contains procedures that may be useful
in isolating problems to modules by testing the performance of the  AFG310
and AFG320 Arbitrary Function Generators.

� The Adjustment Procedures section explains that there are no adjustments.

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

� The Mechanical Parts List section 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.

When performing any service which  requires internal access to the AFG310 and
AFG320 Arbitrary Function Generators, adhere to the following precautions to
avoid damaging internal modules and their components due to electrostatic
discharge (ESD):

� Minimize handling of static-sensitive modules.

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

� 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.

� Nothing capable of generating or holding a static charge should be allowed
on the work station surface.

� Handle circuit boards by the edges when possible.

� Do not slide the modules over any surface.

� 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.
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	��������� �� �������

Inspect and clean the instrument as often as operating conditions require. The
collection of dirt can cause instrument overheating and breakdown. Dirt acts as
an insulating blanket, preventing efficient heat dissipation. Dirt also provides an
electrical conduction path that can cause an instrument failure, especially under
high-humidity conditions.

�������� Avoid the use of chemical cleaning agents that might damage the
plastics used in this instrument. Use only deionized water when cleaning the
menu buttons or front-panel buttons. Use a ethyl alcohol solution as a cleaner
and rinse with deionized water.

Avoid the use of high pressure compressed air when cleaning dust from the
interior of this instrument. (High pressure air can cause ESD.) Instead, use low
pressure compressed air (about 9 psi).

Using Table 6–2 as a guide, inspect the outside of the instrument for damage,
wear, and missing parts. You should thoroughly check instruments that appear to
have been dropped or otherwise abused to verify correct operation and perfor-
mance. Immediately repair defects that could cause personal injury or lead to
further damage to the instrument.

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

	��� 	������ ��� ����� �����

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


����� �������� �������

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

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


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

���� ��� ������ ��� ������ ���� ������ ��������� 
����� �������� �������
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�������� To avoid injury or death, unplug the power cord from line voltage
before cleaning the instrument. To avoid getting moisture inside the instrument
during external cleaning, use only enough liquid to dampen the cloth or applica-
tor.

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

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

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


���������  
�������� 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 function 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 steps 1 and 2, a module is clean upon inspection, skip the
remaining steps.

3. If steps 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.

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

6. Use hot (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 (125� F to 150� F) circulating air.

��
���	����� There is no periodic lubrication required for this function generator.
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This subsection contains information and procedures designed to help you isolate
faulty modules in the AFG310 and AFG320 Arbitrary Function Generators.

This subsection consists of the following descriptions:

� Diagnostics

� Figure 6–6: Primary Troubleshooting Procedure

�������� �����������

The AFG310 and AFG320 Arbitrary Function Generators has power-on
diagnostics that focus on verifying, and if needed, for isolating faulty modules.

Prerequisites: Power on the AFG310 and AFG320 Arbitrary Function Genera-
tors.

NOTE. Allow a 20-minute warm-up for the instrument to operate at its optimum
precision.

1. Push the front panel switch labeled POWER to power on the instrument. See
Figure 6–1. Make sure that the fan is turning.

����� ��
��	

	����� ������
��� ������
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2. Check the results of the startup self test.

Power-on tests occur automatically each time you power on the instrument. See
Figure 6–2 for the LCD display.

>>> AFG320 <<<
VERSION: 1.0

����

�� �

�� �

���� � ����������

������� ���
��


����� �������� ��	 	������ �� ���� ��

The system continues to the default display after the start-up tests are complete.

If an error is detected, an error message is displayed on the first line, and the test
item is displayed on the second line. See Figure 6–3. When multiple errors are
detected, use the ∨  and ∧  buttons to scroll through the failed test items. Although
you can clear the error display state and use the instrument, the waveform output
will not be reliable until you resolve the errors.

����

�� �

�� �

SELF TEST ERROR:
CH1 WAVEFORM MEMORY

����� ����	��

�	���� ���� ����


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

To exit the error display, press the CANCEL/EXIT button.
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NOTE. The power-on self test consists of a subset of the tests performed by the
SYSTEM menu SELF TEST item. Instrument calibration is not performed at
power on unless an error is found in the internally stored calibration data. Use
the SYSTEM menu self test and calibration items for more thorough self testing
and calibration.

This instrument uses flash memory as its internal nonvolatile memory. After this
memory has been written about 1000 times, the instrument rewrites the whole
chip. This provides wear leveling (distributed writing and periodic deletion/re-
writing). The infrequent memory rewrite cycle increases the time required
between power on and the point the instrument can be used by about ten
seconds.
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This section describes the various options as well as the standard and optional
accessories that are available for the AFG310 and AFG320 Arbitrary Function
Generator.


������

Tektronix will ship the options shown in Table 7–1:
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�������

�� 
����� � 	��� �����������

� �# *�&'�! �)&$%��#
%$+�& �$&�

��� �� 
� �, %$+�& �$&�
�)'� 
 ��� ���� ����
�)'� ��%
���!� ��(� #�&

� �� %$+�& �$&� �	� �� 
� �, %$+�& �$&�
�)'� 
 ��� ���� ����
�)'� ��%
���!� ��(� #�&

� )'(&�! �# %$+�& �$&� �	� �� 
� �, %$+�& �$&�
�)'� 
 ��� ���� ����
�)'� ��%
���!� ��(� #�&

	 �$&(� "�& ��# %$+�&
�$&�

�	� �� �� �, %$+�& �$&�
���!� ��(� #�&


 �+ (,�&!�#� %$+�& �$&� ��� �� 
� �, %$+�& �$&�
�)'� 
 ��� ���� ����
�)'� ��%
���!� ��(� #�&



Options and Accessories

��� AFG310 & AFG320 Service Manual

	������� ���������

The waveform generator comes standard with the accessories listed in Table 7–2.
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You can also order the optional accessories listed in Table 7–3.
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This section contains the following diagrams:

� Block Diagram for the AFG310 and AFG320 Arbitrary Function Generators

� Interconnect Diagram for the AFG310 and AFG320 Arbitrary Function
Generators

Block diagrams show the modules and functional blocks in the function
generator. Interconnect diagrams show how the modules in the function
generator connect together.
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The modules that make up this instrument are a combination of mechanical and
electrical subparts. Therefore, all replaceable modules are listed in the Mechani-
cal Parts List section of this manual.
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This section contains a list of the replaceable modules for the AFG310 and
AFG320 Arbitrary Function 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.

Change information, if any, is located at the rear of this manual.

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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