Errata

Title & Document Type: 3310A/B Function Generator Operating and Service Manual

Manual Part Number: 03310-90003

Revision Date: October 1973

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, semiconductor products ad chemical analysis
businesses are now part of Agilent Technologies. We have made no changes to this
manual copy. The HP XXXX referred to in this document is now the Agilent XXXX.
For example, model number HP8648A is now model number Agilent 8648A.

About this Manual

WEe' ve added this manua to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

Support for Your Product

Agilent no longer sells or supports this product. Y ou will find any other available
product information on the Agilent Test & Measurement website:

www.tm.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies


Christina Samii
3310A/B Function Generator Operating and Service Manual


Christina Samii
 

Christina Samii
03310-90003

Christina Samii
October 1973


=yl

OPERATING AND SERVICE MANUAL

-hp- Part No. 03310-80003
Microfiche Part No. 03310-90053

MODEL 3310A/33108
FUNCTION GENERATOR

3310A Serials Prefixed: 11514
3310B Serials Prefixed: 1201A

Appendix €, Manual Backdating Changes, adapts this manual to

lowver serial numbers,

Copyright Hewlett-Packard Company 1969
P.0O. Box 301, Loveland, Colorado 80537 U1LS.A.

Printed: October 1973




TABLE OF CONTENTS

Model 3310A/B
Section Page
1 GENERAL INFORMATION .. .............1-1
1-i. Introduction ..................... 1-1
1-3.  Specifications .................... 1-1
15, Description ...................... 1-1
1-6. Modet 3310A Function Generator . . . i-]
1-10. Model 33108 Funetion Generator .. . 1-1
1-13.  Instrument and Manual Identification .. 1-1
Section Page
1 INSTALLATION .. ... ... ... 2-1
2-1. Introduction ..................... 241
23, Imspection ....................... 2-1
2-3.  Power Requirements ............... 2-1
2-7.  Grounding Requirements . ........... 2-1
2-10. Installation ...................... 2-1
2-12. Rack/Bench Installation ............ 2-1
2-14.  Repackaging for Shipment........... 2-1
Section Page
il OPERATINGINSTRUCTIONS ... ..........31
3-1. Introduction ..................... 341
3-3. PanelFéatures .................... 341
3-5. General Operating Information ....... 3-1
3.6, 3310A/B ... 3-1
3-18. 33{40B . 3-1
3-22.  Special Considerations . ............. 34
3-23. Fleating . ......................34
3.29. DCOffset ..................... 34
3-31. Frequency Drift .................34
3-33. Amplitude Stability .............. 34
3-35. Changing the Duty Cycle
{aspect ratio) of the 33104/B
Pulse and Ramp Waveforms ... .. .. 3.5
3-37. Phase Locking the 3310A/B .......3-3
3-39. Useability of the 33108 Tone
Burst Cutput Above 30 kHz ... ... 3.5
3-41. Applications ..................... 3-6
Section Page
v THEORY OF OPERATION ............... 4-1
4-1.  Introduction ..................... 4-1

4-3.  Block Diagram Description (3310A) . ..4-1
4-16.  Detailed Schematic Description (3310A) 4-1
4-44. Block Diagram Descripiion (3310B) .. .4-3
4-46. Detailed Schematic Description (3310B) 4-3

Section Page
A MAINTENANCE ............ .. .. ... .. 5-1
5-1. Introduction ..................... 51
53-3.  Test Equipment Required ........... 5-1
5-5.  Performance Checks ............... 51
5-8. Frequency Range Check .......... 5-1
5-14. Sine Wave Frequency Response Check 5-1
5-17. Triangle Symmetry Check ......... 5-3
5-20. Dial Accuracy Check ............. 53

5-49. SYNC OUTPUT Response Check ...5-6

Table of Contents

3-53. Maximum HIGH Output (except pulses
greater than 2 MHz) apd QUTPUT
LEVEL Range Check .. ..........56
5-60. Maximum HIGH QOutput Check (pulses
greater than 2 Milz). .. ... ..., ... 36
5-63. Minimum LOW Output Check ... ... 36
5-70. SYNC OUTPUT Amplitude Check .. 5-7
576.  Ext. Gate Sensitivity (3310B only) .. 5.7
5-%6. Ext. Trigger Check (3310Bonly). ... 5-7
5-93.  Checks of General Operating
Characteristics ................... 5-8
594, Low Output Check (30 dB Seperation)5-8
3-100.  Output Impedance Checks......... 5-8
5-116.  External Frequency Control Check . . 59
5-119. Adjustment Procedure, ... .. e 59
5-123.  Cover Removal ................. 59
5-123.  Power Supply Adjustment ......... 59
5-126.  Triangle Amplifier Bias Adjustment . 5-10
5-128.  Symmetry Check . .............. 5-10
5-134.  Dial Calibration .. .............. 510
5-146,  Frequency Calibration ........... 5-1¢
5-148.  Distortion Adjustment .. ......... 5-10
5-150.  D.C. Oifset Adjustment
(SINE function)............... 5-10
3-154, . Square Wave and Pulse Aberration
Adjustment .................. 5-10
5-158.  Frequency Response Adjustment .. 5-11
5-160.  START/STOP PHASE Limit Adjustment
(3310Bondy} . ................ 5-11
5-167. Troubleshooting ................. 5-11
3-169. -General Troubleshooting Information . 5-11
5-170.  Front Panel Checks ............. 5-11
5-172. Specific Circuit Troubleshooting Aids and
Maintenance Tips.......... P 5-14
3-173.  Circuit Troubleshooting . ......... 5-14
3-182. Troubleshooting The 3310B ........ 5-16
5-184. Maintenance Tips................. 5-17
5-185. Al Board Removal ............. 5-17
5-186.  Broken Trace Repair ............ 517
Section Page
A%! REPLACEABLEPARTS ... .............. 6-1
6-1.  Introduction ..................... 6-1
6-4.  Ordering Information .............. 6-1
6-6.  Non-Listed Parts .................. 6-1
Section : Page
VII  CIRCUITDIAGRAMS ................... 7-1
7-1. Iatroduction ..................... 7-1
7-3.  Functional Block Diagram ........... 7-1
7-5. Schematic Diagrams .. .............. 7-1
7-7.  Component Location Diagrams . ...... 7-1
APPENDICES

A. CODE LIST OF MANUFACTURERS
B. SALES AND SERVICE OFFICES
C. MANUAL BACKDATING CHANGES

iii



Tabie of Contents

Model 3310A/B

LIST OF TABLES
Number Page 56. D.C. Voltages on Al Assembly With and
1-1.  Specifications ....... ... ... ... . ... 1-2 Without Offset . ............. .o e, 5-16
;? gggziraién”ffgsf?}?;?;mem """""""""""" ;{3} 5.7,  D.C. Voltages for Tone Burst Circuit
~1. IDMICIE .. . o v s s i et e s - s -
5. Dial Accuracy CReck . .....oouvvrenrnn... 53 (A4 Assembly) With EXT. GATE laput ... 5-17
53. (A and B) High Prequency Dial Check . . ...... 5-4 3-8, D.C. Voltages for Tone Burst Circuit
5-4.  Starred Value Component ................ 5-12 (A4 Assembly) Without EXT. GATE Input .. 5-17
5-5. Condensed Adjustment Procedure ... ... 5-13/5-14 6-1. Replaceable Parts .. .......ooovvouuionon . 6-2
LiST OF tLLUSTRATIONS
Namber Page 55, RiseTimeCheck ............... ... ...... 5-5
3-1.  3310A/B Front and Rear Panel Features ... 3-2/3-3 36. éberratlon Ch%k, e e 6
3-2.  Biasing a Transistor Using the Intermal D.C. 57. EXT. GATE Sensitivity Check .. ............ 5-7
Offset of the Model 3310A ............... 34 8 EXT.TRIGGER Check ................... 58
3-3.  Floating the 3310A/B Output Using External 5.9, External Ezequency Control Check .......... 39
Battery (Output Protection Circuit Installed . . 3-5 5-10. Tunnel Diode Check .................... 515
3-4.  Floating the 3310A/B Output Using Capacitance 5-11. Troubleshooting Tree No. 1.
Coupling for Output Protection............ 3-5 No Output or Defective OQutput ....... 5-19/5-20
3-5.  Phase Locking the 3310A/B ............... 3-5 5-12.  Troubleshooting Tree No. 2.
3-6.  Changing the Duty Cycle of the 3310A/B Cutput Not Obtainable on All Functions5-19/5-20
Pulse and Ramp Functions ............... 3-6 6-1.  3310A/B Mechanical Parts................ 6-13
3-7.  Usingthe 3310A/B for Network Analysis ..... 36 7-1.  Functional Block Diagram .............. 7-3/7-4
3-8.  Usingthe 3310A/B as a Logic Interface....... 3-7 7-2. Tuning and Inverting Amplifiers, Current
3.9, Using the 3310A/B as Clock Source for :{J)glﬁ SOUICES i e e e e 7'5/7'6
Circuitry Troubleshooting ................ 3.7 7-3.  Triangle and Feedback Amplifiers, Level
3.10. Chackgng the Dynamic Rgsponse ofa Speaker L 38 Detectors . ... ooviviini i e iiinnnns 7-1/1-8
3.-11. Using the 3310A/B to Show Basic Mathematical 7-4.  Sine Shaping and Output Circuits ....... 7-9/7-10
Coneepts ..o i e 39 7-5.  Sine Shaping and Output Circuits
4-1 Simplified Block Diagram .............. .. 40 (Backdating) ........... . ... e 7-11/7-12
5-1 Frequency Response Check . ....... ... ..., 5-1 7-6.  Power Supply (3310Aonly) .......... 7-13/7-14
5-2 Dial Accuracy/Triangle Symmetry Check ... .. 53 7-7.  Power Supply and Tone Burst Generator
5-3 Distortion Check . .....ooovvii i 5-4 (3310Bony) ... .o 7-15/7-16
5-4 5 MHz Distortion Check ... ...oiint, 5-5 7-8.  Wiring Diagram (3310Aonly) ......... 7-17/7-18

iv



Modei 3310A/B

Section |

SECTION |
GENERAL INFORMATION

1-1, INTRODUCTION,

1-2. This section contains general information about the
-hp- Model 3310A and the Model 33108 Function Gener-
ators. The description of these instruments, their specifi-
cations, and instrument identification information are
included. Throughout this manual, the Model 3310A will
be referred to as the 3310A. The Model 33108 will be
referred 1o as the 33108, ¥ a statement refers to either/for
both instruments they will be calied the 3310A/B.

i-3. SPECIFICATIONS.

1-4, Table 1-1 contains specifications for the 3310A and
the 3310B. Table 1-2 contains the general operating
characteristics of these instruments. The information that
Table 1-2 contains should not be considered specifications.

Performance Checks have been provided in Section V.

These checks can be used to compare the instruments with
their published specifications. Checks of the more impor-
tant general operating characteristics of the instruments,
listed in Table 1-2, are also provided.

1-5. BESCRIPTION.
1-6. Model 3310A Function Generator.

1-7. The -hp- Model 3310A Function Generator is a
versatile function generator having sine, triangle and square
wave outputs, as well as positive-and negative-going pulses
and positive-and negative-going ramps. All of these func-
tions have a maximum output amplitude of 30V p-p. Any
of these functions may he internally de offset up to
+or-10V. The sum of the dc component plus the peak
value of the signal may not exceed 15V into open cirguit. A
LOW output coanector provides a signal level 30dB below
the HIGH output. With the 30dB variable attenuator, a
total attenuation of greater than 60dB is available.

1-8. The frequency range of the 3310A is from .0005Hz to
5MHz, in 10 ranges. The frequency may be externally
controlied, up to a 50:1 range, by an external voltage.

19. In addition to the HIGH arnd LOW outputs, a SYNC
OUTPUT is available. This sync signal is a square wave in
the Sine, Square, and Triangle functions, and is a pulse in
the Ramp and Pulse functions.

1-10. Model 33108 Function Generator.

1-11. When the START/STOP PHASE control on the
3310B is set to. FREE RUN the instrument functions as a
Model 3310A Function Generator. If the START/STOP
PHASE control is set {0 any other position, tone bursts of
almost any length, adjustable in phase from +90° to 909,
are obtainable. The waveshape of the frequency within the
hurst is determined by the setting of the FUNCTION
switch. Burst length is determined by the length of the
positive portion of an external waveform applied to the
EXT. GATE input at the rear of the instrument.

i-12, The frequency range of the 3310B is 0005 Hz to
SMHz in “Free Run” mode. The triggering frequency
range of the 3310B is .0005 Hz to 50 kHz although, for
many applications the output is useable to 5 MHz.

1-13. INSTRUMENT AND MANUAL IDENTIFICATION.

1-14. Hewlett-Packard uses a two-section serial number.
The first section {prefix) identifies a series of instruments.
The last section (suffix) identifies a particular instrument
within the series. If a letter is included with the serial
number, it identifies the country in which the instrument
was manufzctured. If the serial prefix of your instrument
differs from the one on the title page of this manual, a
change sheet will be supplied to make this manual
compatable with newer instruments or the backdating
information in Appendix C wili adapt this manual to earlier
instruments. All correspondence with Hewlett-Packard
should include the complete serial number.

1-1
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Model 3310A/B

Table 1-1. Specifications,

MODEL 3310A/8
PERFORMANCE CHARACTERISTICS.

Frequency range: 00,0005 Hz 1o 5 MHz in decade ranges.

Sine wave frequency response: reference, 1 kHz at full output into
60 ohms,
0.0008 Hzto 50 kHz: = 1%
650 kHz 1o 5 MHMz: +4%

Dial accuracy:
0.0005 Hz to 500 kHz, all functions: £{1% of setting + 1% of
full scate}.
500 kkz to B MHz, sine, square, triangte: £{3% of setting + 3%
of full scale),
BOO kHz to 5 MHz, pulse and ramp: +{10% of setting + 1% of
full scale).

Sine wave distortion {below fundamental at full output}:
10 Mz to 60 kM2 {on 1 K range): greater than 46 dB (0.5%)
50 k#Hz to BOO kHz: greater than 40 dB (1%}
500 kH2 to 5 MHMz: greater than 30 dB (3%}

Triangle symmatry:
0.0005 Hz to 20 Hz: less than 1%
20 Hz to B0 kHz: less than 0.8%

. Square wave and pulse response:

i less than 30 ns rise and fall times at full output,
less than 36 ns rise and fall times at less than full output.
less than 5% total aberration,

Svync output response:
tess than 20 ns rise and fall times,

External Frequency Control

input regquirements:
Gto+ 10V £ 1V for 50:1 increase.
D10-10V 2 1V for 50:1 decrease.

An ac voltage will FM the frequency about a dial setting within
the limits (1 > f < B0) X range knob setting.

AUTION

Do not apply greater than + 10V fo either
external gate or external trigger input,

33108 {only)

The spacifications for the 33108 are identical to those of the Modet
3310A except as follows:

NOTE

These specifications apply to the X, 0001
through X 1 K ranges only.

External Gate Sensitivity (DC coupled):

Wit cause the 33108 to free run when the gate input is held at
between + 1V and + 10 V, or will trigger a single cyele on a positive
waveform 221 V but <10 V. To generate & singie cycle the period
of ttiggering waveform must be greater than the period of the
3310B output while the duty cycle is less than that of the 33108
output. When the gate signat goes to 0, the 3310A cutput will stop
int the same phase it started.

External Trigger Sensitivity {AC coupled}:

Requires a positive going square wave or pulse from 14 V p-p to
10V p-p of lower frequency than that set on the 3310B. (The
triggering signal can be de offset, but #s peak amplitude, inctuding
de offset, must not exceed + 10 V;ie., [V acpeak +V del [S10V
peak}. Rise time of pulse: < 0.5 us. Maximum gating rate: 50 kHz.

QUTPUT CHARACTERISTICS

Maximum HIGH outputs
greater than 30 V p-p open circuit,
greater than 15 V pp into B0 ohms {except pulses greater than
2 MHz},

Maximum HIGH output {pulses greater than 2 MMz):
greater than 24 V p-p open circuit.
greater than 12 V p-p into 50 ohms,

Minimum LOW output:
tess than 30 mV p-p open circuit,
less than 15 mV p-p into 50 ohms.

QUTPUT LEVEL control: range greater than 30 dB. MIGH and

LOW outputs overlap for a total range of greater than 60dB;
LOW output is 30 dB down from HIGH output.

SYNC output ampiitudé:
greater than 4 V p-p open circuit,
greater than 2 V p-p into 50 ohms,

1-2
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Table 1-2. General Information (3310A/B).

Frequency Range: 0008 Hz to 54 kM2 (33108 oniy}

LOW output: 30 dB below HIGH output for any ampiitude setting,
when LOW and HIGH are equally terminated,

External Frequency Control
Range: 50:1 on any range.
Input requirement: with dial set to low end mark, 0 to + 10 V
+ 1V will linearly increase frequency 50:1, With dial set at
50, 0o - 10V £ 1V will Hinearly decrease frequeney B0:1.
An ac voltage will ¥M the frequency about a dial setting
within the limits {1 < f < 50) x range setting.

Sensitivity: 100 mV/minor division (of the freguency dial on
any rangej,

Linearity: ratic of output frequency to input voitage (AV/AF)
will remain constant within 0,5%.

input impedance: 10 k2.

Sine Wave Distortion {befow fundamental):
00005 Mz to 10 Hz: greater than 40 dB {1%)}

Triangle and Ramgp Linsarity:
00005 Hz to 50 kHz: less than 1%.

DC Offset
Amplitude: = 10V open circuit, + 5V into 50 ohms, continu-

ously adjustahle,

NOTE: maximum (Vacp +Vde) is
# 7.5 V into 50 chms.

+ 1BV open cgircuit,

Input impedance (3310B oniy}:
External Trigger: 390 p¥ in series with 500 ohms
External Gate: 500 ohms

Maodes of Operation {33108 only}:

Single Cycle: EXT TRIGGER {ac coupled) requires a potitive-
going square wave or pulse from 1 V p-p to 10V p-p of lower
frequency than that set on the 33108; the triggering signal
can be dec offset, but (V ac peak +V de}) <+ 10 V. EXT
GATE {de coupled) will trigger a single cyele on any positive
waveform =21 V but <10 V which has a period greater than
the period of the 33108 output, and & duty cycle less than
the period of the 33108 output, The gate signal cannot
exceed 10 V. Applies to X.0001 thru X1K rangss only.
NOTE: single negative pulses cannot e produced,

Multiple eycle: MANUAL TRIGGER will cause the 33108 to
free run when depressed. When the trigger button is released,
the waveform will stop on the same phase as it started, EXT
GATE will cause the 3310B to free run when the gate is held
at between + 1 and + 10 V, When the gate signat goes to zero,
the 3310B will stop on the same phase as it started, For
atcurate gating, a square wave or sguare pulse is recom-
mended, Applies to X 0001 thru X1K ranges only.

Start—stop phase: the start—stog phase can be adjusted over a
range of approximately = 90 using the front ganel control,

Manuat Trigger: Causes the 3310B to free run when depressed.
When the trigger button is released, the waveform will stop in
the same phase it started.

Waveforms: sine, square, triangle, positive pulse, negative pulse,
positive ramp, and negative ramp. Pulses and ramps have 15% or
856% duty cycle, SYNC wsveform is a sguare wave for symmetri-
cal functions, pulse for pulse and ramp functions,

Power requirements: 115V or 230V = 10%, 48 Hz to 440 Hz, less
than 20 VA. ) :

Operating temperature: 0 to 55° C.

Acecsssories available:
Combining case: -hp- 1061A
Rack adapter: -hp- 50600797
Filler strip: -hp- 5060-0105
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SECTIGN H
INSTALLATION

2-1. INTRODUCTION.

2-2. This section includes information and instructions
necessary for the instaliation or shipment of this instru-
ment. Included is information pertaining to initial inspec-
tion, instaliation, and repackaging for shipment.

2-3. INSPECTION.

2-4. This instrument was carefully inspected both mechani-
cally and electrically before shipment. It should be physi-
cally free of mars or scratches and in perfect electrical order
upon receipt, To confirm this, the instrument should be
inspected for physical damage. Also, the electrical perfor-
mance of the instrument should be tested using the
procedure outlined in Section V of this manual. If there is
damage or deficiency, see the warranty at the front of this
manual.

2-5. POWER REQUIREMENTS.

26, This instrument will operate from either 115 or
230Vac, 48Hz to 440Hz. The instrument can easily be
converted from 115 voit to 230 volt operation by changing
the position of the slide switch located on the rear panel, so
that the designation appearing on the switch matches the
nominal voltage of the power source.

Z-1. GROUNDING REQUIREMENTS.

2-8. To protect operating personnel, the National Electrical
Manufacturers’ Associationr (NEMA) recornmends that the
instrument panel and cabinet be grounded. Each Hewlett-
Packard instrument is equipped with & threeconductor
power cord which, when plugged info an appropriate
receptable grounds the instrument. The offset pin on the
power cord three-prong conrector is the ground wire.

2:9. To preserve the protection feature when operating the
instrement from a two-contact outlet, use a three-prong to
two-prong adapter and connect the green pigtail on the
adapter to ground.

2-10, INSTALLATION.

2-11. This instrument is fully transistorized:; therefore no
special cooling is required. However, the instrument should

not be opersted where the ambient temperature is outside
the limits specified ir: Table 1-2.

2-12. Rack/Bench Instaliation.

2-13. This instrument is initialiy shipped as a bench-type
instrument with plastic feet and tilt stand in plzce. This
instrument can be rack mounted by using a rack mounting
kit available at your nearest -hp- Sales and Service Office.

2-14. REPACKAGING FOR SHIPMENT.

2-15. The foilowing is a general guide for repackaging for
shipment. If you have any questions, contact your focal
-hp- Sales and Service Office. (See Appendix at the back of
this manual for office location.)

NOTE

If the instrument is io be shipped to Hewlett-Packard for
service or repair, attach a tag to the instrument identifving
the owner and indicating the service or repaiv 1o be
accomplished; include the model number and full serial
number of the instrument. fn any correspondence, identify
the instrument by model number, serigl number and serigl
numiber prefix.

2-16. Place the instrument in its original container if
available. If the original container is not available, a suitable
one can be purchased from your nearest -hp- Sales and
Service Office.

2-17. If the original container is not used:

a. Wrap the instrument in heavy paper or plastic before
placing in an inner container.

b. Use pienty of packing material around afl sides of the
instrument and protect panel faces with cardboard strips.

¢. Place the instrument and inner container in a heavy
carton or wooden box and seal with strong tape or metal
bands.

d. Mark the shipping contsiner with “DELICATE IN-
STRUMENT,” “FRAGILE” etc.

2-1
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SECTION (il
OPERATING INSTRUCTIONS

3-1. INTRCDUETION.

3-2. This section contains information necessary for proper
operation of the Model 3310A and Model 3310B Function
Generators. Included in this section are identification of
controls, indicators, and connectors (panel features), turn
on procedures and general operating information. A special
considerations and an applications section are also pro-
vided.

3-3. PANEL FEATURES.

3-4. The Model 3310A and Model 33108 panel features are
described in Figure 3-1. Bach operating control, indicator,
and connector is identified by an associated number and
described by a paragraph with the corresponding number.

3-5. GENERAL OPERATING INFORMATION.
3-6. 3310A/B,

NOTE
The circled numbers @ refer to Figures 3-1 and 3-2.
Paragraphs 3-6 through 3-17 apply to both the 33104 and
33108, Paragraphs 3-18 through 3-21 apply to the 3310B
only,

3-7. Before connecting the Model 3310A/B to primary
power ensure that the proper fuse @ for the line voltage
selected is used. (See Table 6-1)

3-8, Set the line selector switch
nominal line voltage being used.

to correspond to
3-9. Connect the A.C. power cord to the power receptacie

3-10. Set _the front panel switch @ to “LINE”. The
indicator @ should light,

3-11. RANGE . Set the 3310A/B to the desired fre-
quency by selecling the desired RANGE and adjusting the
frequency dial and vernier to the desired setfing.
The output freqiency is equal to the RANGE setting times
the frequency dial setting.

3-12. FUNCTION(Y). Select the FUNCTION desired.
3-13. LOAD. Connect the desired load to the output to be

used (HIGH or LOW @). Connect an oscilloscope
across the load.

3-14. OUTPUT LEVEL(5). Observe the oscilloscope and
adjust the output amplitude to the desired level.

3-15. D.C. LEVEL(R). If D.C. OFFSET is required set the
offset knob to the polarity desired and adjust the offset
vernier( 9 } to obtain the desired amount of offset.

3-16. VCO INPUT . If it is desired to frequency
modulate or sweep the 3310A/B output connect an
external source to the VCO INPUT. The 3310A/B will
sweep a 50:1 range upward when the dial issetto 1anda 0
to +10 ramp voitage is applied. A 50:1 downward sweep
can be obtained if the dial is set at 50 and a 010 - 10V
ramp voltage is applied. To sweep symmetrically around a
particular frequency apply a ramp waveform which varies
from + to - and is symmetrical about the O V levei,

3-17. SYNC OUTPUT(10). An external oscillator can be
synchronized with the 3310A/B by connecting the SYNC
OUTPUT to the sync input of the external oscillator. The
sync output a d.c. coupled square wave in SQ., SINE, and
TRI functions. It is a pulse in the PULSE and RAMP
functions. The sync signal is inverted with respect to the
output signal.

3-18, 3310B.

NOTE
When the START/STOP PHASE control @ of the 35108
is set to FREE RUN the 33108 operates as a Model 33104
Function Generator.

3-19. Manual ’I‘Iiggﬁ@. To use manual triggering, turn
the START/STOP PHASE control to any setting other than
FREE RUN. Set the controls (frequency, level, etc.} to
obtain the desired output, and then depress the MANUAL
TRIGGER button. The output will remain on as long as the
button is held depressed, and will stop when the button i
released. If a specific start and stop phase is desired, adjust
the START/STOP PHASE control to obtain up to % 90°
phase variation.

3-20. Ext. Trigger (1) . Set the 3310B controls for the
desired output, and Tirn the START/STOP PHASE control
to any setting other than FREE RUN. Connect the
triggering signal to the EXT. TRIGGER input terminal on
the rear panel. The triggering signal must be a square wave
or pulse between +1.4Vp-pand + 10V pp; it can be dc
offset, but (V ac pegk TV de) cannot be greater than
£ 10V, Single cycles of the 3310B output will be triggered
at a repetition rate that is the same as the frequency of the
triggering signal, The START/STOP PHASFE control can be
adjusted to vary the phase of the output approximately
+ 90°.

3-1
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Figure 3-1. 3310A/B Front and Rear Panel Features.
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®

3310A/B

NOTE: Shaded area
pertains to the 33108
only.

H5/230vio%
48-440"
35 VA MAX

3A0mAY/145Y
B0 mAY/230V

LINE Switch: Applies primary power to the instrument
when set the LINE position.

On Indicator: Glows when instrument is operating.

RANGE Switch: Selects the freguency range of the
3310A/8. The frequency range sefting times the dial
setting determines the output frequenay.

FUNCTION Switch: Selects the output waveform, Seven
different functions are available.

QUTPUT LEVEL Control: Adjusts the output level,
Quiput can be varied from approximatsly 1V p-p 10
30V p-p into open circuitor 5V ppto 15V p-pinto 50
ohms,

HIGH Qutput: Output terminal for all functions, maxi-
mum output is 30 V p-p.

LOW Output: Provides same output as HIGH terminal
except signal level is 30 dB below HIGH output if both
outputs are egually terminated.

D.C. OFESET Switch: Selects polarity of d.c, offset,

D.C. OFFSET LEVEL: Adiusts positive or negative d.c,
offset voitage inarange of O to 16 V.

SYNC QUTPUT: Provides a square wave in SINE, SG, and
TRE functions, a pulse in PULSE and RAMP functions,
Qutput is 2 V p-p into BO ohms,

VGO INPUT: Inpur for an external frequengy control
voitage. A positive voltage increases frequency from dial

® 6 @EEE

sk
T

® @

setting. Negative volitage decreases frequency from dist
setting.

Freguency Vernier: Frequency fine adjust.
Freguenay Dial: Frequency coarse adjust,
Fuse: Protects the instrument from current overloads.

115/230 V Slide Switch: Sets 3310A/B to operate from
gither 115 V or 230 \ a.c. power source.

Primary Power Receptacie: Primary power is connected
to the instrisment here via the power corg,

MANUAL TRIGGER: Causes the 3310B to generate a
continuous output when depressed if the START/STOP
PHASE knob is set to some position other than free run.

START/STOP PHASE: When set to FREE RUN the
3310B operates as a Model 3310A. When not in FREE
RUN positionn the control adjusts the starting and
stopping phase of the 3310B output. Phase can be varied
in a range of approximately t 909,

EXT. TRIGGER: A positive going pulse applied to this
input generates s single cycle at the output. The period of
the triggering pulse shouid be greater than the period of
the ouiput waveform,

EXT. GATE: A positive pulse applied to this input
generates & frequency burst at the output. The length of
the burst is proportional to the length of the gateing
pulse.

Figure 3-1. 331CGA/B Front and Rear Panle Features (cont’d).
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3-21. Ext. Gate . Set the 3310B controls for the
desired output and turn the START/STOP PHASE control
to any setting other than FREE RUN. Connect the gate
signal to the EXT. GATE input terminal on the rear panel.
The outpui will turn on at the application of +1 V o
+10V, and will remain on until the gate signal goes to
zero. Adjust the START/STOP PHASE controi to vary the
phase of the outpat + 90°. Single cycles can be triggered
by applying any positive waveform between 1.4 V p-p and
10V p-p which has 2 period greater than the period of the
3310B output and a duty cycle less than the period of the
3310B output. Multiple cycle bursts of any desired length
can be obtained by setting the frequency of the gate input
to a desired submultiple of the output frequency. The
aumber of cycles per burst can be determined approxi-
mately by dividing the gate frequency into the output
frequency. Exact determination of the number of cycles
per burst must be made using an oscilloscope.

3-22. SPECIAL CONSIDERATIONS.
3-23. Floating.

3-24. Because the Model 3310A/B has a direct coupled
output, caution must be observed when attempting to float
either the 3319A/B output or an external load. It should be
noted that the 3310A/B output ground is PERMANENTLY
CONNECTED TO CHASSIS GROUND ( wix ). Thercfore,
any attempt to conne¢t an external source, which has a
ground common with chassis ground, to the 3310A/B
output giound will short the external source. Likewise, if
the external source is connected to the 3310A/B output it
will drive current into the output. THIS MAY DAMAGE
TRANSISTORS IN THE QUTPUT CIRCUIT AND CAUSE
THE POWER SUPPLIES TO MALFUNCTION uniess your
instrument has been modified per Service Note 3310A-1A
(Output Protection Circuit Kit No. 03310-69503). Instru-
ments with serial nos. 1126 A03651 and greater contain this
modification.

3-25. In order to facilitate floating of the 3310A/B output,
without the use of external sources, the * DC OFFSET has
been provided. A maximum open circuit offset voltage of
+ 10 V can be obtained. It should be noted, however, that
the peak voltage of the signal plus the value of d.c. offset
cannot exceed + 15V into open circuit. Voltages in excess
of this will be clipped. When driving a 50 Q2 1load the above
mentioned levels are halved. Therefore the maximum offses
into 508 i =5V and the peak of the output
(Ve +V go) cannot exceed + 7.5 V. An additional con-
straint is that the peak 3310A/B output current cannot
exceed 150 mA. Figure 3-2 gives an exampie of how the
internal d.c. offset can be used to bias a transistor,

3-26. M it is desired to float the 3310A/B using an external
battery the method shown in Figure 3.3 should be used.
THIS METHOD 1S RECOMMENDED ONLY IF THE
MODIFICATION MENTIONED IN PARAGRAPH 3-24
HAS BEEN INSTALLED. ...

It should be remembered again that the maximum output
current, including the current generated by the foating
battery (V) cannot exceed 150 mA. In addition, the ratio
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Figure 3-2. Biasing a Transistor Using the Internal
D.C. Offset of the Model 33104,

of Ry to the 3310A/B output impedance; i.e. 50 , should
be farge enough to permit no more than 15V {o be applied
across the 3310A/B from the combined voltage of the
3310A/B output and the externai source,

3-27. If so desired the 3310A/B output can be floated as
shown in Figure 3-4. The CV product of the coupling
capecitor C. should always be small, however, in order to
prevent surge currents from damaging the instzument when
the floating battery is connected to the circuit. This
method is, therefore, - primarily for use  at higher
frequencies.

3-28. 1f the load is at some potential above chassis ground
the 3310A/B output should be isclated from this potential
for the reasons outlined in paragraph 3-24.,

RESISTOR R7 15 A FUSING RESISTOR WHICH PROTECTS
THE INSTRUMENT AGAINST LARGE, SUSTAINED OVER-

CURRENTS WHICH MAY BE APPLIED TO THE OUTPUT
TERMINAL.

3-29, DC Offset.

3-30. A maximum d.c. offset of %10 V into open circuit
or =5V into 50 ohms is obtaingble. It should be noted,
however, that the peak of the output signal cannot exceed
15V peak to peak into open circuit or = 7.5 V into 50
ohms. THIS INCLUDES ANY DC OFFSET ASSOCIATED
WITH THE SIGNAL.

3-31. Frequency Drift.

3.32. Under normal conditions of temperature and humid-
ity the frequency drift of the Model 3310A/B is 0.1 % of
setting for 10 minutes and .5 % of setting for 8 hours. The
amount of drift varies from range to range and is affected
by temperature and humidity.

3-33. Amplitude Stability.

NOTE
A 2 hour warmup period should be allowed for maximum
Jrequency and amplitude stability.
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Figure 3-3. Floating the 3310A/B Output Using External
Battery (Output Protection Circuit Installed).

3-34. Amplitude stability is affected by temperature and
humidity. Under normal operating conditions the
amplitude stability for a 10 minute period is .25 %. Over a
period of 8 hours, it is slightly higher.

3-35. Changing The Duty Cycle {aspect ratio} of the
3319A/B Pulse and Ramp Waveforms,

3-36. The duty cycle of the 3310A/B output can be varied
from a very small percentage of the output period to
approximately 30 % by the method shown in Figure 3-6,

Both the 3310A/B frequency and the amplifier output

amplitude potentiometer must be adjusted to obtain the
desired frequency and duty cycle.

3-37. Phase Locking the 3310A/B.

3-38. To phase lock the 3310A/B to the fundamental or
harmonics of another signai the circuit shown in Figure 3-5
should be used.

The 3N128 is a MOS-FET. It provides excellent isolation,
therefore no distortion is irtroduced by the 3310A/B into
the phase lock signal. The lock-in range depends on the

Section III

frequency and amplitude of the input and on the value of
C. For an undistorted 3310A/B ouiput, C should be large.
For wide lock in range, C should be smalt. To make an
initial selection of C, try X, = S0 at the desired
frequency.

FUNCTYION GENERATOR
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Figure 3-5. Phase Locking the 3310A/B.

3-39. Useability of the 33108 Tone Burst Cutpui Above
50 kHz.

3-40. For many applications, the tone burst output of the
Model 3310B is useful above 50 kHz. If the burst length of
the 3310B output is farge, i.e. long jn respect to the period
of one cycie of the output frequency, phase and amplitude
fluctuations will be noted at the beginning of the burst.
This phenomenon cannot be detected when using shorter
burst lengths (5 to 10 cycles), however, because the phase
and amplitude fluctuations which oceur in the shorfer time
interval are very slight. As a result short bursts are useable
in most applications. At higher frequencies (around 1 MHz)
overshoot in the stop phase of the burst will be noted. This
overshoot is typically less than 13 % of the peak to peak
value of the output waveform.

FUNCTION GENERATOR
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Figure 3-4. Floating the 3310A/B Gutput Using Capacitance
Coupling for Qutput Protection,
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Figure 3-6. Changing the Duty Cycle of the 3310A/B
Pulse and Ramp Functions.
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3-41, APPLICATIONS. to a wide range of applications. Frequency response
matching, square wave circuit response testing, and time {'"
constant determination are but a few of the possible

3.42. The Model 3310A and Model 33108 Function applications for the 3310A/B. Some specific applications

Generators, because of their great versatility, are adaptable are shown in Figures 3-7 through 3-11.

ratrace S50MHz
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netwark !
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.
N bihv-ugl B "oon BLANKING '
TEST I DETECTOR DIODE -
NOTE E
11097A 2.5VAMS |
MAX, INPUT L.
\.. .

334QB-B~2422 i1

The 3310A/B can be used as sweeping signal generator for network analysis. To use the 3350A/B for this
purpose the equipment should be connccted as shown above.

To sweep the 3310A/B about a given frequency the ramp input fo the VCO must vary from plus to minus.
The amount of d.e. offset required for the ramp waveform will be determined by the dial setting of the
3310A/B. If the dial setting is 25 {middle of the dial) 2 % 5V triangle wave will sweep the 3310A/B
through the full range of the dial symmetrically about 25. The values of [} (initial frequency) and fp {final
frequency) can be determined by slowing the ramp speed sufficiently to permit measurement of these end
peint frequencies with an electronic counter. Since the sweep is linear the horizontal axis of the
oscilioscope Tace can then be calibrated lineasly in Hz/Cm, If it is desired to sweep upward only, through an
entire frequency range (boftom to top of frequency diaf), 2 0 to + 10 V ramp should be applied to the
3310A/B VCO input. AQ to - 10 Vramp will sweep the 3310A/B downward and entire frequency range. A
‘nzajor advantage of using 3310A/B as a sweeping signal generator is that the response of a network can be
checked nof only with a sine wave but also square waves and other functions.

36 Figure 3-7. Using the 3310A/B for Network Analysis.
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The 33108 can be used to interface between a positive or negative logic source, whose most posktive logie
state is 1 V or greater, and any positive or negative frue logic system which has a d.c. offset level between
+10 Vand - 16 V. The input impedance of the system driven by the 33108 should be high with respect (o
3310B output impedance. As the syslemt impedance approaches 50 £ the logic offset voltage range
approaches # 5.0 V. To use this logic interface feature connect the equipment as shown zbove. The
frequency of the 33108 should be set to the clock frequency of the incoming logic. Initially, a repetitive
logic sequence should be fed into the EXT. GATE input to permit viewing of the waveforms on an
oscilloscope. The frequency dial vernier can then be varied slowly back and forth until the 33108 output is
locked to the EXT. GATE input as indicated by a stable osc#loscope pattern. Logic sense of the 313108
output will be the same as that of the EXT. GATE input if the START/STOP PHASE contro! of the 33108
is set to the full CW position. To obtain opposite sense logic set the START/STOP PHASE control as far
counter clockwise as possible without setting it to “FREE RUN™. Some phase delay will be noted from
input to outpet. This is usuaily about 10 % of ihe period (P) of the output waveform.

Logic phase can be varied between limits of approximately + 80% by adjustment of the START/STOP
PHASE control. This is useful where delay of logic signals is required within a system.

D.C. offset of the ouiput logic from the 33108 can be selected by adjustment of the polarity and vernicr
knobs of the D.C. OFFSET control, The output from the 3310B will be symmetrically centered about the
d.c. offset level. This level can be varied between & 16 V.

Figure 3-8. Using the 3310B as a Logic Interface,
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As an aid in troubleshooting the 3310A/B can be used as a clock source for shift registers, counters, ete. By
operating the instrument in square wave mode at lower frequencies a circuil can be slowly siepped through
its logic sequence. Operation of various components in the circuit can then be easily checked.

Figure 3-9. Using the 3310A/B as Clock Source for Logic Circuitry Troubleshooting,
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Frequency burst response of speakers for use in high fidelity audio equipment can be checked wsing the
33108, The equipment should be connected as shown.

The dynamic response of the speaker is checked by driving the speaker with a frequency burst and
observing the burst pattern on the oscllioscope. I the speaker has poor dynamic response a large amount of
avershoot will be noted at the end of cach frequency burst. Good dynamic response is indicated by a small
amount of overshoot,

3-8

Figure 3-10. Checking the Dynamic Response of a Speaker.
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3310A/8. This figure shows a square wave from the 3310A/B applicd to a basic differentiating vircuit and
the resulting output. )

Basic mathematical concepts such as integration and differentiation can be more clearly illustrated using the
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Figure 3-11. Using the 3310A/B to Show Basic Mathematical Concepts.
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Figure 4-1. Simplified Block Diagram.
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SECTION IV
THEORY OF OPERATION

41. INTRGDUCTION.

4-2, This section contains a simplified block diagram of the
3310A/B, a discussion of the theory of operation relating
to the simplified block diagram, and detailed schematic
theory of operation referring to Figures 7-1 through 7-7

4-3. BLOCK DIAGRAM DESCRIPTION. (3310A)

4-4. This description refers to Figure 4-1, Simptified Block
Diagram. A detailed Functional Block Diagram is found in
Section VII of this manual.

4-5. This instrument incorporates a voltage to frequency
conversion device. The Frequency Dial controls a potentio-
meter which supplies between 0V and 9.0V dc to the
Tuning Amplifier. The Tuning Amplifier is an inverting
amplifier with a gain of approximately two. The output of
the tuning amplifier is coupled to a negative current source
and to the Tnverting Amplifier, which has a gain of one. The
output of the Inverting Amplifier is coupled to a positive
current source.

4-6. The input for the Triangle Amplifier is taken across an
integrating capacitor. Current from a positive voltage source
(positive current) first charges the capacitor. The capacitor
is then discharged to a negative voltage source (negative
current). In the symmetrical functions SQ, SINE, and TRI
the positive current is equal to the negative current. In the
asymmetrical RAMP and PULSE functions, the positive and
negative currents are unequal. The currents are reversed
when the output of the triangle amplifier reaches either +
or - 5V as detected by the £'5 Volt Level Detector.

4-7. The positive current source linearly charges the inte-
grating capacitance in a positive direction. This linearly
changing voltage is the input of the Triangle Amplifier,
causing the voltage output of the Triangle Amplifier to
change linearly in a positive direction. When the output
reaches + 5 volts, the * § Voit Level Detector flips, and the
negative current sougce begins to linearly discharge the
integrating capacitance. As the integrating capacitance is
discharged, the Triangle Amplifier output.continues in a
negative direction until in reaches - 5 volts, At - 5 volts the
+ 5 VoIt Level Detector flips, and one cycle of the triangle
wave is complete.

4-8. The time required to charge and discharge the inte-
grating capacitance determines the period of one cycle and
therefore the frequency. The charge time may be changed
by varying either the integrating current or the integrating
capacitance.

4.9, On the X190 range and higher, the integrating capaci-
tance value changes as the RANGE is switched. The
Frequency Dial varies the integrating current at all fre-
guencies. On the X .1 range and below, the Low Frequency
Feedback Amplifier supplies an opposing  integrating
current. The amount supplied depends upon the RANGE
position.

4-10. At frequencies above 50 kHz, the High Frequency
Level Detector prevents overshoot in the 5 Volt Level
Detector. To maintain high frequency accuracy it is
necessary to flip the = 5 Voit Level Detector before the 5
volt level is reached. The High Frequency Level Detector
determines how early the flip must take place to correct for
loop delay.

4-11. The output of the +5 Voli Level Detector is a
square wave which, when amplified by the Output Ampli-
fier, becomes the square wave cutput.

4-12. The output of the Triangle Amptifier is also coupled
to the Sine Shaping Network and the Sine Shaper Ampli-
fier. The triangle wave is synthesized into a sine wave by
the Sine Shaping Network, and this sine wave is amplified
by the Sine Shaper Amplifier. The output of the Sine
Shaper Amplifier, when amplified by the Output Amplifier,
becomes the sine wave output.

4-13. The outputs of the + 5 Volt Level Detector, the Sine
Shaper Amplifier, and the Triangle Amplifier are amplified
by the Qutput Amplifier. A dc voltage may be summed
with any of the inputs to the Output Amplifier to produce
a de offset cutput.

4-14. The output of the * 5 VoIt Level Detector provides
the SYNC OUTPUT signal. This Sync Output signal is a
square wave in SINE, 8Q, and TRL In the pulse and ramp
functions it is a pulse.

4.15. The Output Amplifier supplies the chosen signal to
the HIGH output connector. The same signal is attenuated
30 dB and is available at the LOW output connector.

4-16. DETAILED SCHEMATIC DESCRIPTION (3310A).

4-17. The following paragraphs refer to Figures 7-1 and
7-2.

4-18. The Tuning Amplifier consists of ALICl and AIQI.
It is an operational amplifier, using feedback through
AIR11. The input to the Tuning Amplifier is a summing
junction which sums the voltage from the VCO INPUT with
the voltage {rom the Frequency Dial potentiometer. R1.

4-1
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Variable resistors AIRI through AIRS provide fine adjust-
ment for each frequency range from Xl to X100 K. The
output of the Tuning Amplifier is coupled to the input of
the Inverting Amplifier and to the negative Current Source
Al1Qo.

4-19. The Inverting Amplifier consists of AlICZ and
A1Q2. If bas a gain of one and inverts the voltage. The
output of the Inverting Amplifier is coupled to the positive
Current Source.

4-20. The inputs to both current sources are coupied
through the FUNCTION switch A253. In sine, square, and
triangle funciions, the resistors A2R1 and A2R4 conirol
the amount of current in the current sources. I the amount
of current flowing in the negative current source A1Q6 is
equal to i, then a current of 2i is flowing in the positive
current source. The output of positive current source Al Q5
is gated on by the * 5 Volt Level Detector during the
positive portion of the Triangle Amplifier output.

4-21. Since A1QS5S is supplying current egual to 2i, and
A1Q6 is supplying a negative current equal to i, a positive
current equai to i is coupled to the integrating capacitance
at the Triangle Amplifier input. When the Triangle Ampli-
fier output reaches + 5 volts, the + 5 Volt Level Detector
changes state. A negative gate is coupled to AICR4,
terminating the positive 2i current from Al QS5. Since the
negative current i is still flowing in A1Q6, this negative
current 1 discharges the integrating capacitance. This condi-
tion exists until the output of the Triangle Amplifier
reaches - 5 volts, at which time the positive current 2i is
gated on again. This completes one cycle of the oscillation.

4-22. In the pulse and ramp functions, asymmetrical values
of positive and negative current flow, These different values
of current determine an 85% or 15% duty cycle.

4-23. The feedback through A1R10 to the Tuning Ampli-
fier input corrects for changes in characteristics in A1QS
~and A1Q6 and avoids frequency error.

4-24, The Bias Network consists of A1Q3 and A1 (4, and
corrects for the individual differences between A1QS5 and
AIQ6 and keeps their emitter voltages at the correct levels
to avoid symmetry error,

4-25. The following paragraphs refer to Figures 7-1 and
7-3.

4-26. The value of integrating capacitanice on the input of
the Triangle Amplifier depends upon the position of the
RANGE switch. Figure 7-3 shows this switch in the X.0001
position. If the RANGE switch were in the X10 position
Al1CI3, AICI4, and AICI6 would be in parallel with
A1C17 to form the total integrating capacitance.

4-27. As the frequency dial is varied, the currents in the
current sources vary. The greater the current source
outputs, the higher the rate of change seen at the
integrating capacitance, and the shorter the period of each
cyele of the Triangle Amplifier.

4-2
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4-28. The input stage of the Triangle Amplifier is a field
effect transistor, A1Q12. This FET has a very high input
impedance. A1QI3 is a current source for the FET, and
AlR56 is a bias adjustment, The output of the Triangle
Ampiifier is coupled to the + 5 Volt Level Detector.

4.2, The output of the Triangle Amplifier is coupled to
tunnel diodes AICR21 and AICR22. When the triangle
output reaches + 5 volts, AICR21 conducts, causing the
+ 5 Volt Leve] Detector to change states. When the triangle
output reaches - 5 volts, AICR22 conducts, causing the
fevel detector to flip back to its original state. Three parallel
output stages furpish the square or rectangular wave
outputs.

4-30. The triangle output is also coupled to the High
Frequency Level Detector through ATCRI3 and AICRIS.
On the XI10Kand X100K ranges, the outputs of the
A1Q22 and AlQ26 are coupled to the £ 5 Voit Level
Detector.

4-3]. As the freguency of the instrument increases above
50 kHz, the time required to gate the current source and
reverse the triangle output becomes significant. Because of
this loop delay, the triangle output begins to go stightly
beyond + 5 volts. This starts to increase the period of cach
cycle and introduces frequency error,

4.32. As the peak value of the triangle starts to increase,
the charge on A1C22 and Al1C26 increases. The outputs of
A1Q22 and A1Q26 change and the result is a change of bias
on the tunnel diodes, causing them to conduct at some level
below * 5 volts. This corrects the condition which would
otherwise cause frequency error.

4-33. For ranges X.0001 through X10, the integration
capacitance for the Triangle Amplifier remains the same
because of physical size limitations. On these ranges the
Low Frequency Feedback Amplifier becomes active. This
amplifier, consisting of A1Q44 through A1Q51, supplies a
negative feedback current to the integrating capacitance.
When the current sources are supplying & positive current,
the feedback amplifier is supplying a negative current.
When the current sources are supplying a negative current,
the feedback amplifier supplies a positive cumrent. The
integrating capacifance is then charged with a current equal
to the source current minus the feedback current.

4-34. The feedback current changes by a factor of 10 with
each change of range switch position. This is accomptished
by switching in different values for the feedback resistor.
The feedback current is constant for any one frequency.

435, The input stage of the feedback amplifier is a
differential amplifier using a dual FET. This differentiai
amplifier is referenced to the Triangle Amplifier input.

4-36. The following paragraphs refer to Figures 7-1 and
74.

ey
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4-37. At the input to the Sine Shaping Network, there is
shown a feedback path going to the positive current source.
The feedback capacitor A2C1 is selected to furnish a
positive feedback current to the positive cumrect source
output that is equal fo the amount of current lost through
the capacitance of the positive currect source transistor at
higher frequencies.

4-38. The triangle wave is applied to the Sine Shaping
Network through resistor AZRI10. The even numbered
diodes conduct in shaping of the negative half of the sine
wave while the odd numbered diodes conduct in shaping
the positive half of the sine wave. Transistors A3Q1
through A3Q6 are constant voltage supplies for the diode
shaping network.,

4-39. The signal at the input to the Sine Shaper Amplifier
is a sine wave. The shaper amplifier is an inverting
cperational amplifier whose gain i3 approximately one, as
controlled by the input resistor A2R11 and the feedback
resistor AZRI18.

4-40. The FUNCTION switch $3 is used to couple one of
the waveforms to the OUTPUT LEVEL conirol A2R20.
From the center arm of this potentiometer, the signal is
coupled through A3R31 to a summing junction. At this
summing junction, the signal is summed with the output of
the DC OFFSET LEVEL control. Up to =10V dc offset
voltage may be coupled through A3R32 to the summing
junction.

4-41. The lower frequencies are amplified by A3ICI and
coupled through A3CR28 and A3R36 to the collector of
A3Q9. High frequencies are coupled through A3CS5 and
A3C6 to the bases of A3Q9 and A3Q12. At high
frequencies A3C7 couples the signal from A3Q9 collector
to A3Q11 emitter.

4-42. The final cutput transistors Q1 and Q2 complete the
complementary symmetrical output stages. A3CRIS
through A3CR20 are biasing diodes. A3R69 supplies
negative feedback to the input of ihe amplifier to control
the overall gain. Diodes CRI and CR2 in conjunction with
their associated circuitry provide voltage protection for the
output circuit. Dicdes AICR30 and AI1CR31 reduce the
otherwise large junction capacity of the zener diodes CRI
and CR2.

4-43. A3RO6 provides 50 ohms resistance for the ampiifier
HIGH output. RS attenuates the signal 30 dB and R6
provides the 50 chms resistance for the LOW output.

444, BLOCK MAGRAM DESCRIPTIGN (3310B).
4-45. When the START/STOP PHASE control is set to

FREE RUN the 3310B operates as a Mode 33i0A
Function Generator. At any setting other than FREE RUN

Section IV

the TONE BURST GATE is operabte and can be conirolled
by the EXT. GATE, EXT. TRIGGER, or MANUAL
TRIGGER. inputs. Tone bussts of any length or duty cycle
{within the triggering frequency range of the 3310B) can be
generated. The START/STOP PHASE of the tone burst is
determined by R7. The signal always stops in the same
phase it started.

448, DETAILED SCHEMATIC DESCRIPTION (33108).

4-47. The following paragraphs refer to Figure 7-7

4-48, The circuit for the TONE BURST GATE and the
power supplies for the 3310B are mounted on the A3
assembly. This assembly occupies the same physical posi-
tion as the A4 assembly in the 33104,

4-49, When the START/STOP PHASE control is set to
FREE RUN, relay K1 is open and the trigger and gate
cireuitry is deactivated, When the START/STOP PHASE
coatrol is at any setting other than FREE RUN, - 10V is
applied to relay KI, closing it and connecting the output
from the integrator to the limiter circuit. The limiter
consists of ASQ1 through A5Q2 and associated circuitry.

4-50. The voltage set on the START/STOP PHASE
control, R8, is applied to the base of A5SQ2. When the
voltage from the integrator equals that on the base of
AS5Q2, the Iimiter will clamp the integrator voltage fo that
level. With the integrator output held at this level, the
% 5 V detector will not switch the current sources, resultting
in a de level at the output which is proportional to the
seiting of R8. Thus RE controls the stop phase of the
output.

4.51, Potentiometer R8 also controls the start phase of the
output. In order for the START/STOP PHASE control to
have an effect on the output, ASQ7 must be on. If A5SQ7 is
off the voltage on the base of A5Q2 rises above the
integrator voltage applied to the base of A5Q1. This allows
the triangle wave from the integrator to continue from
where it was limited, starting the output in the phase it was
stopped,

4-52. The condition of A5Q7 is determined by the output
of ASICL. When an external gate signal is applied to the
base of A5Q10, through J6, J7 or S6, A5Q10 conducts and
shorts the square wave from the * 5V detector to ground.
Transistor ASQ8 is also turned on at this time causing
ASICH to shut off A5Q7. This, in turn, switches the limiter
and allows the output to start as explained in paragraph
4-51. When the gate signal drops below approximately
+1V, A5Q8 and ASQ10 will stop conducting, and the next
positive portion of the square wave from the detector will
turn on ASQ9. This switches ASICI wurning on ASQ7,
allowing the limiter to clamp the triangle voltage from the
integrator.

4-3
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Table 5-1. Required Test Equipment

Model 3310A/B

INSTRUMENT TYPE

REQUIRED SPECIFICATIONS

RECOMMENDED MODEL

Electronic Counter

0.0005 Bz to 5§ MHz with

-hp- Model 5245L/5262A

time interval capability
(5262 A Plug-in)
Oscilloscope 5 MHz Bandwidth -hp- Model 180A/1801 A/1820A
RMS Voltmeter Accuracy: 2% -hp- Model 3400A
dB Range: -60 dBto +10 dB
Broadband Sampling Frequency Range: 1 MHz to 50 MHz -hp- Model 3406 A
Volimeter Voltage Range: 0.003 Vo3 V

Digital Voltmeter

Ranges: 10V de to 30 Vdc
with 4 digit presentation

-hp- Model 3439A/3441 A

AC/DC Voltmeter

Ranges: 1 V1o 300V
Accuracy: 3%

-hp- Model 427A

DC Power Supply

Range: 0 Vto 15 V continuously
variable

-hp- Model 6215A

DC Null Voltmeter

Ranges: + 3 pVito £30mV

-hp- Model 419A

Thermal Converter

Input hnpedance: 50 &
Voltage Input: 3 Vrms
Frequency Range: 5 Hz to S MHz

-hp- Model 11049A

Feedthrough Terminating
Resistance

Resistance: 50 §2
Frequency Range: dc to 5 MHz

-hp- Model 11048C

DC Reference Supply

(See Figure 5-1)
Resistor: variable 50
Resistor: variable 300 2
Resistor: fixed 6.5 k2
Battery: 1.3V

-hp- Part No. 2100-1481
-hp- Part No. 2100-0324
-hp- Part No. 08110392
Mallory RM42R

5 MHz High Pass
Filter

{See Figure 54)
Cl1, C: fxd 91 pF
L1, L:var 10 - 20 uH

-hip- Part No. 0160-2203
-hp- Part No. 9140-0035

Pad: 50 Q maiching
5 dB attenuation

Resistor: fxd 14.7 £2(2)
Resistor: fxd 82.5

-hp- Part No. 0698-3428
-hp- Part No. 07570711

Oscillator

Power Supply

0 to >200 kHz, >1 Vrms into 50 £

0-30V, 100 mA, regulated

-hp- Modei 204C

‘hp- Model 721 A

Square Wave Gen,

0 -1 MHz, 30 V p-p output

‘hp- Model 211 B (or 3310A)

Strip Chart Recorder

10 inch chart width,
2 in/min chart speed

-hp- Model 7127A

Distortion Analyzer

Distortion measurement range:
5 Hz to 600 kHz +0.1%

-hp- Model 331 A/332A

50




Model 3310A/B

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section contains information necessary for proper
maintenznce and repair of the 33104 and 3310B Function
Generators. Included are the Performance Checks, Adjust-
ment and Calibration Procedures, Troubleshooting infor-
mation, and Repair Procedures.

5-3. TEST EQUIPMENT REQUIRED.

54. Table 5-1 contains information about the test equip-
ment necessary to perform the procedures given in this
section. This table includes the types of instruments
required, their critical specifications, and recommended
models. If the recommended model is not available, any
model which meets the same requirements may be substi-
tuted.

5-5. PERFORMANCE CHECKS.

5-6. The Performance Checks are designed to assist in
comparing the 3310A/B with its published specifications.
These checks may be used for incoming inspection, periodic
maintenance, and after-repair checks. The Performance
Checks should be done before any attempt is made to
adjust or calibrate the instrument. The Performance Checks
for the Model 33104 also apply to the Model 3310B when
the 3310B START/STOP PHASE control is in the “FREE
RUN"” position. If the instrument does not meet the
requirements outlined in the Performance Checks, refer to
the Adjustment and Calibration procedure in this section.

5-7. A performance Check Test Card is provided at the end
of this section for recording the performance of the
3310A/B during Performance Checks. The card may be
removed from the manual and used as a permanent record
if desired.

5-8. Frequency Range Check.

Section V
Specification
Frequency Range: 0.0005Hz to 5MHz in decade ranges
NOTE

- This check requires 40 to 45 minutes to complete because

of the time required to check the lowest output frequency.
If desired the check may be omitted.

5-9. Terminate the HIGH output of the Model 3310A/B in
50 ohms and connect this output to the d.c. input of an
electronic counter.

5-10. Set the Model 3310A/B Controls as follows:

OUTPUTLEVEL ...... Approximately

1/2 of maximum
FUNCTION ......... 3Q (square wave)
RANGE .. ... ... ........... X.0001
OFFSETLEVEL .. ................ 0

3-11. Turn the frequency dial to the full clockwise position
and measure the period of the 3310A/B output using the
5245L Electronic Counter. A period 22000 seconds should
be observed.

5-12. Set the Model 3310A/B RANGE dial to X100K.

5-13. Tuin the frequency dial to the full counterclockwise
position and measure the frequency of the 3310A/B output
using the 524 5L Electronic Counter. A frequency =SMHz
should be observed.

5-14. Sine Wave Frequency Response Check.

Specification
Sine wave frequency response: reference,
1 kHz at full output into 50 ohms.
0.0005Hz to 50kHz: +1%
50kHz to SMHz: +4%

D

RMS VOLTMETER DC NULL.
hp3400A  LinCTION GENERATOR VOLTMETER
hp 3310A/B hp 4194 REFERENCE SUPPLY
oy o 1
; 1
5 Q @ N e e{c‘_a'?a |
T©@ ® @?@© SN VR | Loen
L THERMAL CONVERTER IL/¥

320A-H- 13284

5dB Pad
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g
<
j=]
o]

-
=
H
-~

Figure 5-1. Frequency Response Check.
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NOTE

An 110494 Thermal Converter will be required for this
check. The thermal converter is theoretically a square-law
device. The percent of change of output should, therefore,
be 2 times the percent of change of the input. The actual
factor is less than 2, typically 1.7. This is called the
“converter multiplier” (k).

5-15. If the converter multiplier (k) of your device is not
known, determine it in the following manner:

{CAUTION3
DO NOT EXCEED RATED INPUT OF THERMAL CON-

VERTER. ANY OVERLOAD OR HIGH VOLTAGE
TRANSIENT MAY DESTROY THERMOELEMENT.

a. Connect equipment ag shown in Figare 5-1 and set
the coarse control (R3) to minimum resistance.

b. Set the RF output to 2.5 V tms.
¢. Record reading of dc voltmeter (E;).
d. Increase the RF outpui to 5 V rms.

e. Record reading of dc voltmeter {(Eg).

k=Eg/2E;

CAUTION 5
THE MODEL 33104 OUTPUT LEVEL SHOULD BE
REDUCED SUBSTANTIALLY BEFORE SWITCHING
FREQUENCY RANGES; OTHERWISE, TRANSIENTS
MAY DAMAGE THE THERMAL CONVERTER. THIS
OPERATION SHOULD BE PERFORMED QUICKLY TO

PREVENT THE NECESSITY OF ALLOWING TIME FOR
THE THERMAL CONVERTER TO RESTABILIZE.

5-16. Dis’chmect the rms voltmeter and set the 3310A/B
controls for a 1 kHz sine wave output. Proceed as follows:

a. Adijust the 3310A/B for a full output.
b. Set the null meter to voltmeter function.

¢. Adjust the reference supply 50 ohm control for
minimum resistance.

d. Record the null meter indication of the thermal
converter output.

e. Adjust the reference supply 500 ohm and 50 ohm
conirols for the best null possible. Do not readjust these
controls for the vemainder of the check.

5-2

The formula below may then be applied to determine -

Model 3310A/B

f. Allowing 5 seconds settling time before reading the
null meter, check several frequencies between 5Hz and
50kHz, Maximum allowable null meter deviation may be
determined by the formula:

Max Deviation=
0.01* X therm. conv. output X therm. conv. multiplier

Example:

Max deviation= (001 X TmV X 1.7}=+0.119mV

g. Check several frequencies above 50kHz. Maximum
aliowable null meter reading may be determined by the
formula:

Max deviation =
0.04* X therm. conv. output X therm. conv, multiplier

Example:
Max deviation = £(0.04 X 7mV X 1.7) =
*+ 0.476 mV

L. Remove the equipment connected to the thermat
converter output.

i. Set the 3310A/B controls fora 1 kHz sine wave.

j. Connect an rms voltmeter across the thermal con-
verter inpuf terminals.

k. Observe the voltmeter and set the 3310A/B output
voltage to .5 Vrms. (Applied to the thermal converter
input.) '

1. Disconnect the rms voltmeter and connect a d.c.
volimeter across the thermat converter input terminals,

m. Set the 3310A/B output frequency to .005 Hz.

n. Measure the positive and negative peak of the
3310A/B ouiput using the d.c. voltmeter. Record these
-values,

0. Calculate the rms voltage of the signal measured in
step n by adding the two values together (disregarding sign)
and dividing by 2.83.

p. Disconnect the d.c. voltmeter and connect the strip
chart recorder {-hp- Model 7127A or equivalent) to the
thermal converter input terminals. For frequencies of
.03 Hz and below the d.c. voltmeter can be used in place of
the strip chart recorder. At very low frequencies
(<001 Hz), however, it is difficult to determine the exact
peak of the waveform using a voltmeter. The process is also
time consuming. A strip chart recorder is therefore re-
commended for these checks.

q. Adjust the recorder sensitivity to display the peak to
peak value of the 3310A/B output in 9 inches (9 divisions)
of the strip chart paper. The peak to peak voitage of this
waveform is the sem of the two values noted in step o of
this procedure. ‘
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FUNCTION GENERATCR ELECTRONIC COUNTER  PLUG-IN
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Figure 5-2. Dial Accuracy/Triangle Symmetry Check.

£. Record several frequencies betow .005 Hz including
D005 Hz. Measure the peak to peak value, in volts, of the
waveform at each frequency checked. Convert each value to
rms volts by dividing by 2.83. All voltages measured should
be 500 mV + SmV.

5. Record several frequencies above .005 Hz including
.5 Hz. Measure the peak to peak value, in voits, of the
waveform at each frequency checked. Convert cach value to
rms volts by dividing by 2.83. All voitages measured should
be 5300 mV % SmV.

5-17. Triangle Symmetry Check.

Specification
Triangle symmetry:
0.0005Hz to 20Hz: less than i%
20Hz to 50kHz; less than 0.5%

*

5-18. Set the 3310A/B FUNCTION switch to TRI. Con-
nect the SYNC OUTPUT of the 3310A/B to the time
interval input of an electronic counter as shown in Figure
5-2. Do not connect the 3310A/B output to the electronic
counter signal input.

5-19. Symmetry error may be determined by the following
formula:

T¢-T
!
Tl +T2

where,
Ty=peried of positive transition of waveform
To=period of negative transition of waveform

a. Check symmetry at several frequencies below 20z,
This value should not exceed 1%.

b. Check symmetry at several frequencies between
20Hz and 50kHz. Symmetry error should not exceed 0.5%.

5.20. Dial Accuracy Check.

Specification
Dial Accuracy:
0.0005Hz to 500k}z, all functions: +(1%
of setting +1% of full scale).
500kHz to SMHz, sine, square, triangle:
+{3% of setting +3% of full scale).
500kkz to 5MHz, pulse and ramp:
{1 0% of setting +1% of full scale).

Table 5-2. Dial Accuracy Check.

Dial Range Counter Indication
5 0001 1800 to 2240s
30 0001 324 to 3425
50 0001 196 to 204s
5 .001 180 to 224s
30 001 32.4 t034.2s
50 001 19.6 to 20.4s
5 1)} 18.0 to 22.4s
30 01 324 to342s
50 01 1.96 to 2.04s
5 A 1.80t0 2.24s
30 N 324 to 342ms
50 1 196 to 204ms
5 1 180 to 224ms
30 | 324 to 34.2ms
30 1 19.6 to 20 4ms
5 10 18.0 to 22.4ms
30 10 324 t0342ms
50 10 1.96 to 2.04ms
5 100 1.80 to 2.24ms
30 100 2920 to 3080Hz
50 100 4900 to.5100Hz
5 1K 4450 to 5550Hz
30 1K 29.20kHz to 30.80kHz
50 1K 49.00kHz to 51.00kHz
5 10K 44 50kHz to 55.50kHz
30 10K 2072 0kt to 308.0kHz
50 10K 490 .0kHz to 510.0kHz




Section V Model 3310A/B
Table 5-3. (A and B) High Frequency Dial Accuracy.
A B
SYMMETRICAL FUNCTIONS PULSE and RAMP FUNCTIONS
Counter Counter
Dial Range Indication Dial Range Indication
5 100K 345.0kHz to 655.0kHz 5 100K 400kHz to 600kHz
30 100K 2.760MHz to 3.240MHz 30 100K 2.65MHz to 3.35MHz
50 100K 4.700MHz to 5.300MHz 50 100K 4 45MHz to 5.55MHz
5-21. Connect the 3310A/B as shown in Figure 5-2 and set 5-30. Connect the 3310A/B as shown in Figure 5-3. Set the

the OUTPUT LEVEL control to midrange. Do not connect
the SYNC output to the counter (symmetry check).

5-22. Set the FUNCTION switch to the full CCW position
{negative pulse).

5-23. Measure the frequencies or periods shown in Table
5-2.

5-24. Repeat Paragragh 35-23 for each position of the
3310A/B FUNCTION switch.

5-25. Set the Model 3310A/B FUNCTION switch to SQ
and measure the frequencies shown in Table 5-3A.

5-26. Repeat Paragraph 5-25 for the SINE and TRI
functions.

5-27. Set the Model 3310A FUNCTION switch to the fulf
CCW position (negative pulse) and measure the frequencies
shown in Table 5-3B.

5-28. Repeat Paragraph 5-27 except check the positive
pulse and the positive and negative ramps, :

5-29. Sine Wave Distortion Check.

Specification

Sine wave distortion (below fundamen-
tat):

10 Hz to 50kHz: greater than 46 dB
(0.5%)

50 kHz to 500 kHz: greater than 40 dB
(1%)

500 kHz to 5 MHz: greater than 30dB
(3%)

3310A/B to SINE function at 10Hz. Distortion should be
more than 464B below the fundamental. Measure distortion
at several frequencies between 10z and 50kHz. Distortion
should be more than 46dB below the fundamental.

5-31. Measure distortion at several frequencies between
50kHz and 500kHz on the X10K range. Distortion should
be more than 40dB below the fundamental.

5-32. Connect the equipment as shown in Figure 5-4.

5-33. Set the 3310A/B frequency dial to the full CW
position.

5-34. Set the 3310A/B output so that the voltmeter moves
to the nearest dB division. This is the reference level,

5-35. Readjust the 3310A/B frequency to 5 MHz.

5-36. Observe the voltmeter and adjust the coil in the
5 MHz filter for a null. This reading should be equal to or
greater than® 30 dB below the reference level noted in
Paragraph 5-34.

b-37. Square Wave And Pulse Response Checks.

Specification
Square wave and pulse response:
less than 30ns rise and fall times at full
output.
{ess than 35ns rise and fall times at less
than full output.
iess than 5% total aberration.

FUNCTION GENERATOR
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/’“\@O
o O O O

phdieo

@

1HOA-B-19RY
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Figure 5-3. Distortion Check.
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BROAD BAND
SAMPLING VOLTMETER
FUNCTION GENERATOR hp3406A
hp 33iICA/B
- Tl N @
\%@ (@) SMHz ©
& & a RE_ZJECTlON FILTER ©
®0e i K
. f
= | 10 ~20uH ;
|
g 4 — e

; AL 1

| i |

| Gl |

| 100pF

ARQA-B-24C N e — = = —

50§1 FEED-THRU
TERMINATION
hp l048C

Figure 5-4. 5 MHz Distortion Check.

5-38. Connect the 3310A/B as shown in Figure 5-5
(Connect the HIGH output only). Set the OUTPUT LEVEL
fully CW and the FUNCTION switch to 8Q. Check the rise
time and fall time at 1kHz. Time required for the transition
between 1 0% and 90% of the square wave amplitude should
be less than 30ns. Change the function switch to a pulse
position. The rise and fall -times should still be less than
30mns.

5.39. Repeat the rise and fall time check for both square
wave and pulse functions at several other frequencies to
assure less than 30ns.

5-40. Reduce the OUTPUT LEVEL to center position.
Measure rise and fall times for square waves and pulses at
several different frequencies. These rise times should be Jess
than 3 5ns.

541. Set the 3310A/B controls for a SMHz square wave,
Set the cutput to the full CW position.

5-42. Observe the oscilloscope and measure the voltage
difference between the voltage points shown as V p-p in
Figure 3-6. Record this value.

543. Again observe the oscilloscope and measure the
voltage difference between the minimum and maximum
voltage points at the top of the waveform (Vyp)-

5-44. Using the following formula calculate percent of
aberration.
Aberration (%) = V1, /Vp , X100.

This value should not exceed 5%.

545, Repeal steps 542 thru 544 except measure the
voltage points at the bottom of the waveform.

546. Set the 3310A/B for a positive pulse of .1 usec..
duration as observed on the oscilloscope.

5-47. Repeat steps 5-42 thru 545.

5-48. Set the 3310A/B for a negative pulse of .1 psec,
duration. Again repeat steps 5-42 thru 545.

NOTE
If the aberration specification cannot be met refer o
A3C26* in Table 5-4 (Starred Value Components).

FUNCTION GENERATOR
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Figure 5-5. Rise Time Check.
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%

Figure 5-6. Aberration Check.
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5-49. SYNC OUTPUT Response Check

Specification

Synec output response:
less than 20ns rise and fall times,

5-50. Connect the equipment as shown in Figure 5-3.
{Connect to the SYNC OUTPUT only.)

5-51. Set the Model 3310A/B controls for a 1kHz sine
wave.

5-32. Check the rise and fall times of the SYNC QUTPUT
pulse using the oscilloscope. The time required for the
transition between 10% and 90% of the leading edge of the
sync output puise should be < 20ns. Time required for the
transition between 90% and 10% of the trailing edge of the
sync output pulse should also be < 20ns.

5-53. Maximum HiGH Output (except puises greater than
2MHz}, and OUTPUT L.EVEL Range Check.

Specification
Maximum HIGH output {except pulses
greater than 2MHz):
greater than 15V pp into 50 ohms (5.3V
rms for sine function) _
greater than 30V p-p open circuit. (10.6V
rms for sine function}
OUTPUT LEVEL control: greater than
30dB range controfling HIGH and LOW
outputs,

5-54. Terminate the HIGH output of the Model 3210A/B
in 5082 and connect to an RMS voltmeter. Set the 3310A/B
controls as follows:

OUTPUT LEVEL ...... e Full CW
FUNCTION .................. SINE
RANGE .................... X100K
frequency dial ........ ... ... . ... 50
OFFSETELEEVEL ... ... ... 0

5-55. The voltmeter indication should be greater than 3.3V
TIms.

5-6

Medel 3310A/B

5-56. Remove the 500 load and connect the Model
3310A/B output directly to the voltmeter. The voltmeier
indication should now be greater than 3.6V rms. Record
this indication in dB.

5-57. Furn the QUTPUT LEVEL control te the full CCW
position and observe the meter. The meter indication
should now Dbe greater than 30d4B below the indication
recorded in step 3-56.

5-58. Set the 3310A/B controls for a 2 MHz pulse and turn
OUTPUT LEVEL full CW. Connect the HIGH output
(terminated in 50 ) to an oscilloscope. A pulse with a
peak to peak ampiitude of greater than 10V should be
aoted.

5-59. Remove the 50 & termination and again observe the
oscifloscope. A pulse with a peak to peak amplitude of
30 V should be noted.

5-60. Maximum HIGH Output Check (pulses greater than
-2MHz.)

Specification
Maximum HIGH output (pulses greater
than 2MHz): '
greater than 12V p-p into 50 ohms
greater than 24 V p-p open circuil

5-61. Connect the HIGH cutput of the Model 3310A/B to
a 5082 resistor (11048B) and connect this output to an
oscilloscope.

5-62. Set the 3310A/8 controls for a SMHz pulse. (Ensure
OUTPUT LEVEL is in full CW position.)

5-63. A pulse, with a peak to peak amplitude of greater
than 12V, should be observed on the osciltoscope.

5-64. Remove the 50€2 resistor and reconnect the 3310A/B
HIGH output to the oscilloscope. A pulse, with & peak to
peak amplitude of greater than 24V, should be observed.

5-65. Minimum LOW Output Check,

Specification
Minimum LOW cufput:
fess than 15mV p-p into 50 ohms.
less than 30mV p-p open circuit.

5-66. Terminate the LOW output of the Model 3310A/B in
50G£2 and connect this output to an RMS veltmeter (-hp-
3400A).

5-67. Set the Model 3310A/B controls as indicated in
Paragraph 5-54, except set OUTPUT LEVEL full CCW.

568. Observe the volimeter, an indication of less than
53mVims (15 mV p-p) should be noted.
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5-69. Remove the 50£21oad and reconnect the 3310A/B to
the RMS voltmeter. An output voltage of less than 10.6mV
rms (30 mV p-p) should be observed.

5-70. SYNC OUTPUT Amplitude Check.

Specification
SYNC output amplitude:
greater than 2V p-p into 50 ohms.
greater than 4V p-p open circuit.

5-71. Terminate the SYNC OUTPUT of the Model
3310A/B in 5082 and connect this output to an RMS
voltmeter.

5-72. Set the Model 3310A/B controls as indicated in
Paragraph 5-54.

5-73. Observe the volimeter, an indication of greater than
J07V rms (2 'V p-p) should be noted.

5-74. Remove the 508 termination and reconnect the
Model 3310A/B SYNC QUTPUT to the RMS voltmeter.

5-75. QObserve the voltmeter, and indication of greater than
141 Vims (@ V p-p)should be noted.

5-76. Ext. Gate Sensitivity {3310B only).
Specification
Free running occurs with an input 2 + 1 V but

=+ 10 V. A maximum voltage of £ 10V can be
applied to the EXT. GATE input.

3-77. Connect the equipment as shown in Figure 3-7. (The
positive output of the power supply goes to the center
terminal of the EXT. GATE jack.)

5-78. Set the 33108 controls as follows:

Section V

5-79. Set the 721 A power supply output to approximately
10V as observed on the 427A. A sine wave should appear
on the oscitloscope.

5-80. Turn the power supply output to minimum. The
3310B shouid stop free running (waveform will disappear
from the oscilloscope).

3-81. Slowly increase the Model 721A output until the
33108 just begins to free run. Observe the dc voltmeter, a
voltage < 1V should be observed. This verifies the
minimum gate voltage specification of + 1 V.

5-82. Set the power supply output to 10V,

3-83, Observe the oscilloscope, A sine wave should be
noted indicating the 3310B is free running on the 10V
input.

3-84. Reverse the polarity of the power supply input. The

3310B should stop free running as indicated by the absence
of the sine wave pattern on the oscilioscope.

5-85. Again reverse the power supply polarity. The 33108
should again generate a sine wave output indicating free
runaing, This verifies the £ 10V limits of the EXT. GATE
input,

5-86. Ext. Trigger Check (33108 only).

Specification

Triggering occurs with input pulses =14V
{p-p) but <10V (pp).

5-87, Coennect the equipment as shown in Figure 5-8. Set
the 211B square wave generator output to minimum,.

5-88. Set the 3310B controls as follows:

RANGE .. ... e XI1K
RANGE ... o X1K frec;uency dial ... 50
frequency dial . P FUNCTION . ..................... SINE
FUNCTION ...oovvenieaiinannn SINE D.C.OFFSETLEVEL ................. 0
DCOFESET LEVEL oo 0 START/STOPPHASE ............ fully CW
OUTPUT LEVEL ................. MAX OUTPUTLEVEL ..o MAX
START/STOP PHASE . ... off of FREE RUN

VOLTMETER
hp 427A SOMHz

POWER SUPPLY
hp721A

FUNCTION GENERATOR
hp 3310A/B

OSCILLOSCOPE PLUG IN PLUG IN

hp 180A hp 1BOIA hp i820A
/\\ (v} D epa OLO e
° 2l ot 9 0. O
QO 8 o|l® o 2
900 = S 8| o0 | T

A3108-B- 2412

: |

Figure 5-7, EXT. GATE Sensitivity Check, 5.7
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SQUARE WAVE GENERATCR

hp 2118 FUNCTION GENERATOR
hp 33108
o) ‘
© 59
s OO Q @ @E
° 6 0O ST 00 e

TOEXT. TRIGGER

RMS VOLTMETER

50MHz
hp 34004 OSCILLOSCOPE PLUG IN PLUG IN
hp 1I80A  hpISOIA hp i820A
Y e [— cloge olo o
& ol Yt “@o
o & 8 @l 019 OF.. =
ao0 - & B 0@ °

J

3AI04-B-2414

Figure 5-8. EXT. TRIGGER Check.

5-89. Adiust the output frequency of the square wave
generator to 10'kHz and the output level to .7V mms as
observed on the RMS Voltmeter.

5-90, Observe the oscilloscope. Repetitive full cycles of a

. sine wave should be noted, indicating the 3310B is

triggering on a 1.4 V p-p square wave.

5-91. Adjust the square wave generator to 5V rms as
observed on the RMS Voltmeter.

592, Again observe the oscilloscope. The oscilloscope
pattern noted in Paragraph 5-90 should remain indicating
the 33108 is triggering on a 10V p-p square wave.

5-33. CHECKS OF GENERAL OPERATING CHARACTER~-
ISTICS.
NOTE

Faragraphs 5-94 thru 5-118 provide checks for some of the
more mportant generel operating characteristics of the
Model 33104/B. [Listed in Table 1-2.) These checks are not
intended to be, nor should they be construed fo be
specification performance checks. These procedures will,
however, provide useful information relating to the instru-
HIent.

5-94. Low OQutput Check (30 dB Seperation).

5-95. Terminate the HIGH output of the Model 3310A/B
in 5082, Connect this output to an A.C. Voltmeter.

5-96. Set the 3310A/B controls for a 1kHz sine wave and
adjust the OQUTPUT LEVEL to maximum. Note the
voltmeter indication. g 3

5-97. Disconnect the A.C. Volimeter and the 5082 termin-
ation from the HIGH output and comnect to the LOW
output.

5-98. Agﬁin note the A.C. Voltmeter indication. It should
be approximately 30dB below the voltmeter indication

noted in Paragraph 5-96. : wdlf

5-8

5-7

599, Repeat Paragraphs 5-95 thru 5-98 for several other
setiings of the OUTPUT LEVEL control.

5-100. Output Impedance Checks.

5-101. Set the 331QA/B output frequency to 1kHz and
adjust the OUTPUT LEVEL to approximately 1/2 of
maximum. (Output should be unterminated.)

5-102. Connect an ac voltmeter fo the HIGH output.
‘Observe and record the volimeter indication.

5-103. Rem.ove the ac voltmeter and connect a 5082
terminating resistor to the HIGH output.

5-104. Reconnect the ac voltrneter to the terminated
output and record the voltmeter indication.

5-105. Calculate the output impedance according to the
formuia below:

, Ve Vps0

4] Vg‘
where:
Voo™ open circuit voltage (measured in Paragraph
5-102).

Vi= Voltage with 50€2 termination connected (mea-
sured in Paragraph 5-104).

5-106. Using the method outlined in Paragraphs 5-101 thru
5-105 check the output impedance of the LOW and SYNC
outputs, :

5-107. B.C. Offset Check.

5-108. Set the Model 3310A/B controls as follows:

FUNCTION .. ....... SQ (square wave)
D.C.OFFSET LEVEL .............. 0
Frequency dial . ................. 10
RANGE ....... ... ... .. ..., X100
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VOLTMETER

hpaz27a FUNCTION GENERATOR ELECTRONIC COUNTER
hp 2310A/B hp5245L
P POWER SUPPLY P
: hp 7214 . ©
3 0 o o
o O B 2o o GG e o
| 9@ o - ® ® & ® 1IE o
VeO
INPUT

333482938

Figure 5-9. External Frequency Control Check,

5-109. Connect an oséiiloscope directly to the HIGH
output of the 331GA/B.

5-110. Observe the oscilloscope and adjust the 3310A/B
output for approximately 3V p-p.

5-111. Set the bottom of the waveform on the horizontal
center line of the oscilloscope.

5-112. Turn the D.C. OFFSET vernier to the full clockwise
position and set the D.C. offset control to (+).

5-113. Again observe the oscitloscope. The boitom of the
waveform should have shifted upward approximately 10V
from its original position.

5-114. Set the D.C. OFFSET controt to {-). The bottom of
the waveform should now be approximately 10V below the
horizontal center line of the oscilloscope.

5-115. Terminate the 3310A/B HIGH output in 5082 and
repeat steps 5-111 thru 5-114. The offsets noted in steps
5113, and 5-114 should be approximately SV with
the 3310A/B terminated in 50 §2.

5-116. External Frequency Control Check.

5-117. Connect the 3310A/B as shown in Figure 5-9. Set
the 3310A/B to the X1K range and the OUTPUT LEVEL
control to mid-position. Disconnect the VCO input and
adjust the PFrequency Dial until the counter indicates
50.0%kHz. Reconnect the VCO input and adjust the power
supply for a negative dc cuiput. Iicrease the negative dc
output until the counter indicates [.0kHz. The dc voltage
should be -10V 1.0V,

5-118. With the VCO input disconnected, adiust the
Frequency Dial for & counter indication of 1.0kHz. Apply a
positive dc voltage until the counter reads 50.0kHz, The dc
voltage should be +10V £1.0V.

5-119. ADJUSTMENT PROCEDURE.

5-120. The following paragraphs contain a complete adjust-
ment procedure for the Model 3310A/B Function Gener-
ators. This procedure should be performed only if it has
been determined by the Performance Checks that the

instrument is not operating within its published specifi- *

cations. A condensed adjustment procedure (Table 5-5) is
provided for persons who are already familiar with the
instruments. The table provides brief information on the
test point to be checked, the nominal value expected, and
the adjustment involved. Voltage measurements are refer-
enced to chassis ground { wi ).

NOTE
Unless otherwise indicated the Model 3310B START/STOP
PHASE control should be set to “FREE RUN” for these
adjustments.

5-121, Cover Removal.

5-122. To remove the top or bottom cover, remove the
screws, slide the cover to the rear, and lift off. A side cover
may be removed by removmg the screws and lifting the
cover off.

£-123. Power Supply Adjustment.
5-124. Connect the 3310A/B to the power line and furn
the instrument on. Connect the digital voltmeter to A3 Pin
3 and procead with the following.

a. Adiust A3RI0! for +10.00 V + 10 mV.

b. Measure A3 Pin 5 to confirm - 10.00 V £ 50 mV.

¢. Measure A3TPI toconfirm +250V 2 1.0 V.

d. Measure A3TP3 toconfirm - 250V 210V,
5-125. If any of the iast three voltage measurements are

out of tolerance, troubleshoot the power supply before
trying to perform further adjustment and calibration.
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5-126. Triangle Amplifier Bias Adjustment.

5-127. Set the 3310A/B centrols to the X10 range and
square wave function. Connect an oscilloscope to the
AITPL1 and adjust AIR56 until the positive peak of the
Ctriangleisat 0V £ 0.1 V.

5-128. Symmetry Adjustment,

5-129. Connect the SYNC output of the 3310A/B to the
input of the time interval counter as shown in Figure 5-2.
(Symmetry Check).

5-130. Set the 3310A/B RANGE to 100, the dial to 50,
and the FUNCTION to SQ.

5-131. Measure the time interval of each half cycle. Adjust
AIR24 untit the time intervals for both half cycles are
within 1.0 us of each other.

3-132, Set the 3310A/B dial to 5 and adjust AIRZ6 until
the time intervals for both half cycles are within 10.0 ps of
each other.

NOTE
AIR24 and AIRZ6 interact. It may be necessary fo repeat
these adjustments to achieve symmetry at both ends of the
diel. '

5-133. Set the 3310A/B frequency dial to 5 and the
RANGE to the XI position. Adjust AIRI62 for best
symmetry. Set the dial to 50 and assure that the time
intervals are within 20.0 ms of each other. If not, repeat all
steps of this symmetry adjustment.

5-134. Dial Calibration.

5-135. Connect the digital voltmeter to the center terminal
of the 3310A/B frequency dial tuning potentiometer (blue
wire).

5-136. Set the frequency dial to 5, and confirm that the
digital voltmeter reads between 850 mV and 950 mV. If
not, the dial should be slipped by loosening its set screws
until a reading of 850 mV to 950 mV is obtained at the 5
setting.

5-137. Set the frequency dial to the full CW pesition. A
voltmeter reading between 100 and 170 mV should be
noted.

5-138. With the frequency dial set to 5, measure and
record the center terminal voltage reading. Subtract
900 mV from this reading and record the difference.

5-139. Adjust AIRI7 for a reading of A1TP] equal to the
difference voltage above. For example if the center terminal
voltage is 875 mV, AIR17 should be adjusted so that
ALTP! reads - 25 mV (875 mV - 900 V).

5-10
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5-146. Frequency Calibration.

5-141. Connect the SYNC output of the 3310A/B io
counter. Set the 3310A/B dial to 50, the RANGE to
XI100K, and ihe FUNCTION switch to SINE. Adjust AIR6
for a 5.000 MHz £ 20 kHz indication.

5-142. Change the 3310A/B RANGE io X10K. Adiust
A1RS for an indication of 300 kHz + 2 kHz.

5-143. Change the 3310A RANGE to Xl K and adjust
Al R4 for an indication of 50 kHz + 200 Hz.

5-F44. Turn the 3310A/B FUNCTION switch fully CW to
the negative ramp position. Adjust AZRé for a reading of
50 kHz % 200 Hz.

5-145. Switch the 3310A/B FUNCTION back to sine wave
and the RANGE to X100. Adjust AIR3 for an indjcation
of 5000 Hz £ 20 He.

5-146. Change the 3310A/B RANGE to X10 and adjust
A1R2 for an indicetion of 2000 us £ 10 us.

5-147. Change the 3310A/B RANGE to X1 and adjust
AIRI1 for an indication of 20,000 us £ 100 us.

5-148. Distortion Adjustment.

5-149. Set the 3310A/B RANGE to X100, the Dial to 50,
QUTPUT LEVEL to approximately 1/2 of maximum, and
the FUNCTION switch to SINE. Using a 50 &1 load,
connect the HIGH output of the 3310A/B to the distortion
anmalyzer. Adjust A3R4 and A3R27 for best distortion
readings. The distortion measurement should be greater
than 46 dB below the fundamental.

5-150. D.C. Offset Adjustment {SINE function).

5-151. Connect a digital volimeter to the output of the
Model 3310A/B and adiust the OUTPUT CONTROL for
full output.

5-152. Set the 3310A/B for a 1 kHz Sine Wave output.

5-153. Set the D.C. OFFSET LEVEL control to 0 and
adjust A2R23 for OV *75MV as observed on the
voltmeter. The offset should be set as close to OV as
possible.

5-154. Square Wave And Pulse Aberration Adjustment.

5-155. Set the 3310A/B for a 5 MHz square wave output,
and set the QUTPUT LEVEL control to the full CW
position.

5-156. Terminate the output in 50 £ and connect an
oscifloscope to the terminated output.
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5-157. Check the aberration as described in Paragraphs
5-41 through 545. If it is out of specification, manuaily
adjust the spacing between A3C26* and A3QI10 unii the
specification is met.

5-188. Frequency Response Adjustment,

5-159. Connect the 3310A/B as shown in Figure 5-1. Using
the procedure in Paragraph 5-16, determine the maximum
frequency response variation of the X100 K frequency
range. Select A206* for best frequency response with
maximum variation from the reference level being less than
+ 3%. (See example Paragraph 5-16 g.)

5-160. START/STOP PHASE Limit Adjustment {3310B
only}.

5-161. Connect a signal source capable of providing a
square wave that has a positive excursion of at least 1 volt
across an impedance of 500 2 to the 3310B EXT. GATE
input.

5-162. Connect the 3310B output to an oscilloscope.
Adjust the output frequency of the 33108 to 53X 1KHz sine
wave. Adjust the external gating source so that the 3310B
provides a single cycle output. Note: the external gating
source should be sightly lower in frequency than the
3310B.

5-163. Turn the START/STOP PHASE control counter-
clockwise as far as possible without setting the instrument
to FREE RUN.

5-164, Adjust ASRSE until the single cycle begins as near as
possible to the bottom of the waveform. Now change the
frequency of the 3310B to 5X IOKHz. Readjust ASRS
until the output tone burst is sinusoidal.

5-165. Now set the 33108 output frequency to 50X 1KHz
positive going ramp. Also turn the START/STOP PHASE
control fully clockwise.

5-166. Turn A5SR4 clockwise until the 33108 begins to
free run. Then tum ASR4 counterclockwise and slightly
past the point where the 3310B stops free running and the
torie burst beging as near as possible to the top of the
waveform.

5-167. TROUBLESHOOTING.

5-168, This troubleshooting procedure is divided into two

major sections; {1} General Troubleshooting Information,
{2) Specific Troubleshooting Aids and Maintenance Tips,
Section one contains Front Panel Checks. These checks will
aid the troubleshooter in identifying and isolating a trouble
to a major section of the instrument. The troubleshooting
trees in section two provide a method of quick identi-
fication and isolation of most troubles encountered in the
3310A/B. Troubleshooting the 3310A/B will be much
easier if you have obtained a good basic knowledge of the
instrument. If information on the theory of operation of
the Model 3310A/B is desired refer to Section IV of this
manual. Figure 4-1 is the block diagram for the instrument.
Schematic diagrams of the various circuits including wave-
forms and voltage ievels, can be found in Section VIL

Sectien V

5-169. GENERAL TROUBLESHODTING INFORMATION.

5-170. Front Panel Checks.

5-171. Front panel checks (below) are useful in isolating
troubles of a recurrent or continuous nature. Using this
type of procedure a trouble can often be isolated fo a
particular circuit within the instrument. The section on
circuit troubleshooting (paragraph 5-178) can be referred to
for specific helps. If the front panel troubleshooting
procedure proves inadequate refer to Troubleshooting Tree
Nos. 1 and 2 for more precise help.

a. Set the 3310A/B contrels for a 100 Hz triangle wave
output. Connect the HIGH output to an oscilloscope, and
set the OUTPUT LEVEL fully CW. If a 100 Hz triangle
wave is observed on the oscilloscope, go to step b. If not, go
tostep i

b. Change the 3310A/B to SINE function. If 2 100 Hz
sine wave is observed, go to step c. If not, go to step h.

¢. Change the 3310A/B RANGE to X100 and the
FUNCTION to trizngle wave output. If the triangle wave is
normal, go to step d. If not, go to step 1.

d. Change the 3310A/B RANGE to XI K. If the
triangle wave is normai, (not noticeably distorted), go to
step e. If not, go to step i.

e. Check for proper triangle output on X10K and
X100 K ranges. H normal, go to step {. If not, go to step g.

f. Check for proper output on the X.1 range. If normal,
check the X.01, X.001, and X.0001 ranges. If any of these
ranges have problems, troubleshoot the Low Frequency
Feedback Amplifier.

g. If oniy the XIQOK and X100 K have abnormal
operation, troubleshoot the High Frequency Level Detec-
tor.

h. If square and triangle outputs are normal and the sine
wave is abaormal, troubieshoot the Sine Shaping Network
and the Sine Shaper Amplifier.

i. If the triangle wave output is abnormal on the X10,
X100, or X1 K range, & number of circuits could be
responsible. Set the RANGE to X10, OUTPUT LEVEL
fully CCW and switch in + DC OFFSET. While monitering
the HIGH output with a dc voltmeter, vary the dc offset
from Limit to limit. If a © to + 10 volt variation is observed,
go to step j. If not, troubleshoot the Output Amplifier.

j. Set the Frequency Dial to 50, OUTPUT LEVEL fully
CW and connect - 5 V de to the VCO input. If the output is
normal with the - 5V input and there is no cutput when
the VCO input is removed, troubleshoot the Frequency
Dial potentiometer and Range switch. Otherwise trouble-
shoot the Tuning Amplifier, Current Sources, Triangle
Amplifier, and + 5 Volt Level Detector. Figures 7-2
through 7-7 show dc voltage levels to aid in trouble-
shooting.

5-11
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NOTE :

This table provides selection information for components
whose optimum value is chosen at the factory. Due to
changing parameters within an instrument or after a repair
or calibration it may be necessary to change the value of
one or more of these components, The component value
should not, however, exceed limits indicated in the “nomi-
nal value” column.

Table 5-4, Starred Value Components,

Model 3310A/B

Component

Purpose

Nominal Value

AlCI7*

- {Can also be caused by High Freq, Level Detector.)

Frequency error on X100 k range.

Feedback Capacitance on X100 k range must

be 100 pF for proper frequency tracking.

A1 C17% adds to the junction capacitance of
AlQ12, A1QS5 and A1Q6 to form.a total of 100 pF.

68 pF + 10 pF

ALC20%*

Prevents high freq, (= 40 MHz)
oscillations in Triangle Amplifier.
Increase value 1 or 2 pF.if oscillations occur.

33pF+2pF

A2C1*

Adjust for symmetry error on X100 k Range,

68pF + 3 pF

A2C2% and
A2RG*

Triangle and Ramp Amplitude or flatness.
A2R20 Amplitude Pot has some inherent
capacitance. AZR20, A2C2* and AZR9* form
a compensated attenuator for Triangle

and Ramp functions.

A2C2*.
62 pF * 10 pF
A2RG*.
464 2 50 Q2

A2C6*

Frequency Response Adjustment at 5 MHz

4.7 pF to 10 pF

A2R18*

Sine Amplitude

1780 2 £ 100 &2

A3R69*

Square Wave and Pulse Amplitude Control
If A3R69* is changed, other functions’
amplitudes are affected and may have to be
corrected.

5.760 £1 £ 200 8

A3C26%

Squ.are and Puise overshoot at full output,
into 50 £2. (Make sure DC offset is
zero and that total amplitude is £33 V p-p.)

NOTE: A3C26% was not usually installed
prior to installation of output protection
circuit. Value is not important, the a-
mount of coupling with case of A3Q10
provides adfjustment of Cgiep.

10 pF*

A3R32¥

Adjusts amount of DC OFFSET 549 k0 +£400 02

available with R2.

512
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Table 5-5. Condensed Adjustment Procedure
NOTE: Follow in sequence for complete calibration.
TEST POINT
CIRCUIT (Use DCVM unless SPECIAL TEST
STEP | OR PURPOSE | otherwise specified) CONDITIONS NOMINAL VALUE ADIUSTMENT
1 Power Supply | A3 Pin3 +10V £10mV A3RIOQI
2 Power Supply A3 Pin § S0V 2 30mV None: referenced
to + 10V supply
3 Power Supply A3TP3 S25VEILY None: referenced
to +10 Vsupply
4 Power Supply | A3TP1 23V E10V None: referenced
to - 10 Vsupply
5 Input Circuit R1 Freq. Pot 3310A/B Freq. Dial 900 mV £ 50 mV Rotate R1
Center Terminal at 5 (record for use in
(Blue Wire) Step 7)
6 Input Circuit Rl Freq Pot 3310A/B Freq. Dial 135 mV £33 mV None
: Center Terminal Max CW
7 Tuning AITP1 3310A Freq. Dial subtract 900 mV from AlR17
Amplifier at 5 reading in Step 5
8 Triangle A3CR3 Cathode X10 Range: Square Positive peak of tri- A1R50 (see note 1)
Amplifier Use Oscilloscope Wave angleat OV 01V
9 Upper Dial Syne Cutput X100 Range: Square Both hall cycle periods A1R24 (see note 2}
Symmetry Use Time Intervai Wave Dial at 50 within 1 us of each
Recorder or Equiv other
10 Lower Dial Sync Output, Use X100 Range: Square Half Cycle Periods AIR26
Symmetry Time Interval Re- Wave Dial at 5 within 10 s
corder or Equivalent
It TLow Freq. Syne Cutput X1 Range: Square Best Symmetry AlRI62
Symmetry Use Time Interval Wave Dial at 5
Recorder
12 Low Freq. ‘Sync Output X1 Range: Square Half Cycles within None - may have
Symmetry Use Time Intervai Wave Dial at 50 200 ms to repeat steps
Recorder 9-12
13 Freq. Calib. (Syne Output X100 K Range, 5.00 MHz + 20 kHz AIRG
5 kHz Use Counter) Sine Function Dial
at 50
14 Freq. Calib. (Sync Output X10 K, Sine 500 kHz = 2 kHz AIRS
500 kHz Use Counter) Function, Dial at 50
15 Freq. Calib, {Syne Output X1 K, Sine 50 kHz + 200 Hz ATR4
50 kHz Use Counter Function, Dial at 50
16 | Freq. Calib. | (Sync Output X100, Sine 5 kHz £ 20 Hz AIR3
5 kHz Use Counter) Function Dial at 50
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Table 5-5. Condensed Adjustment Procedures (cont’d).
TEST POINT
CIRCUIT {Use DCVM unless SPECIAL TEST
STEP! OR PURPOSE |otherwise specified) CONDITIONS NOMINAL VALUE ADJUSTMENT
17 Freq. Calib. {Sync Output X106, Sine Function, 2000 us £ 10 us AlR2
500 Hz Use Counter) Dial at 50
18 Freq. Calib. (Sync Output X1, Sine Function, 20,000 ps + 100 us AlR1
50Hz Use Counter) Dial at 50 ‘
19 Distortion High Output X100 Range, >46 4B down A3R4 and A3R27
Use 50 £ Load Sine Function,
and Distortion Dial at 50
Analyzer.
20 |Freq; Response | Connect as shown | Use Procedure given + 3% on Top Ranges A2CH
in Figure 5-1 in Para. 5-16; 5-138 (1 kHz Reference)
21 [Square Wave and| HIGH output X100 RANGE Aberration <5 % spacing between
Pulse Abberation| (use oscilloscope) | Freq. Dial to 10 of p-p value of A3C26% and
waveform Heat Sink of
A3Q10.

NOTES

1. If triangie peak cannot be adjusted to 0 V + 0.1 V, two pessible fixes are available:

A Select FET for A1 Q12 which can be adjusted. (IDSS of individual FETs causes this problem.)

B. In3310A’ S/N 920-00350 and below:

a. Change A1RSS to 270 £ (-hp- Stock No. 0684-2771 ).

b.  Change AIR54 to 4.7 k2 {-hp- Stock No. 4721).

This change allows for a wider range on A1Q12 FET IDSS.

2. Steps 9 and 10 adiustments interact.

5-172. SPECIFIC CIRCUIT TROUBLESHOOTING AIDS
AND MAINTENANCE TIPS.

5-173. Circuit Troubleshooting,

5174, Power Supply. The four supply voltages are ulti-
mately referenced to the +10V supply. Each supply is
basically a series regulator; and, if any of the four supplies
fail, alf four voltages will be affected. If the supply voltages
are out of specification, the following steps might be
followed until the trouble is isolated:

a. Ascertain that the £ 25V power supplies are not in
current limit due to a short in another part of the circuit.
This can be accomplished by checking the base-emitter
voltage on A3Q19 and A3Q23. A forward bias voltage of
approximately .7 V would indicate that the power supplies
are in curtent limit. The # 10V power supplies can be
checked in a similar manner by measuring the base-emitter
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voltages of A3Q27 (-10V supply) and A3Q32 (+10V
supply).

b. Try adjusting A3R10] for proper voltages (see step 1
of condensed adjustment procedures).

c. Check for proper input voltages shown on Figure 7-6.

NOTE

If the positive voltage at A3TP2 is high, check A3Q20,
A3QI8. If the negative voltage atr A3TP4 is high, check
A3024, A3022.

d. Lift negative side of A3R75 and apply -10V to
lifted lead. Turn 3310A/B on and + 25 V supply should
operate properly. If +25V supply is good, go to stepe
after replacing R75 lead. If +25 V is bad, fix the supply,
replace R75 lead and see if all four voltages are now good.
If the voltages are still bad go to step e.

Y
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Model 3310A/B

e. Lift positive side of R80 and apply + 10 V to lifted
lead. - 25V supply should now operate properly. If the
~ 25 V is working, replace R80 lead and go to step f.

f. If the 25V supplies are good above, the trouble
must be in & 10 V supplies, Check the +10 V supply by
lifting one side of R91 and again lifting the negative side of
R75 and applying -10 V at that lifted lead. Turn the
3310A/B on and the +10 V and + 25V supplies should
operate. If they do, the trouble is in the - 10 V supply, If
not, the + 10 V supply is bad.

NOTE
CR21 and CR23 in the + 25V and - 25 V supplies are
consiant current devices. '

5-175. Input Circuits. Check for proper output from
frequency potentiometer (see Dial Calibration Procedure,
Paragraph 5-134).

5.178. Tuning Amplifier and lnverting Amplifier. Voltage
checks are best here. Pins 2 and 3 of IC1 should be at the
same potential if the IC is good. The same is true of IC2.

Note that troubles in the current sources may be reflected
back to these amplifiers and make it seem that the
amplifiers are bad.

5-177. Current Sources, Triangle Amplifier, and Level
Detector. If any one of these circuits fails, the output will
be directly affected. The circuits are dependent on each
other for operation and troubles may normally be isolated
to one of the three circuits as follows:

a. Disconnect cathode of AICR4.

b. Set the 3310A/B to a frequency of I kHz and a
triangte output. From an external source apply to A1TPI1
a 1 kHz 2V p-p offset triangle wave, varying from 0V to
-2V, Check and make sure that the external signal is still
varying from 0V to -2V. If not, check A1Q12, Q3, Q6,
and associated eircuits.

Section 'V

¢. Connect scope to A1TP4 and check for 1CV pep
triangle wave varying from -5 V to + 5 V. If the waveform
is missing or is not correct, try adjusting AIR56. If still not
able to get the correct waveform, then the trouble is
probably in the triangle amplifier.

When troubleshooting the triangle amplifier, first remove
A1Q15, then connect scope to A1Q14 emitter and adiust
A1RS6. H you are not able to get a triangle waveform, then
the problem exists in A1Q12 through AIQl4 circuits, If
you are able to get a triangle waveform, then check A1Q16
through A1Q20 circuits. First, short emitter to base of
A1Q16 and check to see if A1TP4 is << -5 V. Remove short
from A1Q16 and then short emitter to base of A1Q17 and
check to see if A1TPdis =+ 3V,

NOTE

Voltage checks should help isolate the problem in the
triangle amplifier,

d. If a £ 5V triangle appears at A1TP4, then monitor
ATTP8 and A1TP9 with a scope. Now adjust AIR56 and
source generator amplifier to get a waveform similar to
what is indicated in Figure 7-3 for A1TPS and AITPO. If
unable to get the correct waveforms, then check the tunnel
diodes and their associated circuits.

1. Check ATCR2I and AI1CR22 in circuit as follows:
Turn off 3310A/B power and apply (+)lead from
412A ohmmeter (use 1k range) te anode of
either tunnel diode FIRST. Apply (-) lead to
cathode LAST.

Indications:
about 750 £ Piode is O.K,
about 1 k& Diode is open

0o Diode is shorted or you applied
ohmuneter leads in wrong order.

Another method of checking the tunnel diodes
A1CR21 and AL CR22 is shown below. Figure 5-10.
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Figure 5-16. Tunnel Diode Check. 5.15




Section V

NOTE
The tunnel diodes must be removed from the instrument
for this check. All grounds should be carefully checked to
insure they wre comnected as shown. If the diode s
fumctioning properly, the waveform shown should appear.

2. If both tunnel diodes check OXK. but it is
suspected that one or both diodes are not firing
when the 3310A/B is turned on, lift base lead of
A1 033 or A1Q36 (depending on which diode doses
not fire) and check for diode firing. I the diode(s)
then fire, the remainder of the level detector may
be checked by:

a. Driving transistors with proper waveforms
shown on Figure 7-3 while checking for proper
TP5 waveform.

b. Voltage checks.

e. If correct waveforms are present at AITPS and
A1TPY, then check AITPS for a square wave varying from
+1.2V to- 2.8 V. If the waveform is not present then the
problem exisis in the + 5 V level detector.

f. If the square wave is not present at AITPS5, then
check ATTP6 or ATTPT.

i. If the square wave is present at cne of these fest
points, then the problem exists in Q41 andjor
Q472 circuitry,

2. If the square wave is not present at either of the
test points, then check the collectors of A10Q33
and A10Q36 with a scope. If either collector gives
an amplified version of what is on TP8 or TPY,
then check that side of the flip-flop for a
defective component.

NOTE: Further voltage checks should isolate the
problem in the + 5 voit level detecior.

Model 3310A/B

g. 1f the correct square wave appears at AYTPS ther the
problem exists in the current sources A1Q5 and/or A1Q6
circuit. Check the emitter and base of Q5 and Q6 for
correct dc voltage, If the voltage is correct, then check
A1CR3 and AICR4,

5-178. Output Amplifier. Two methods for trouble-
shooting this circuit are:

a. Apply proper 10 V p-p triangle at ATTP4; use tri-
angle function and check waveforms in output amplifier, as
shown on schematic (Pigure 74}

b. Using the DC offset function, check for the following
approximate DC levels. {The Al Board was removed when
the levels were obtained using a scope with a X10 probe.}

5.179. Sine Shaping Network and Amplifier. Check for
proper DC levels and AC waveforms shown on the
schematic. A few waveforms are shown in the diode shaping
aetwork.

5.-180. High Freguency Level Detector. Check AC wave
forms and DC levels,

5.181. Low Frequency level Detector. Check DC levels,

5182, TROUBLESHOOTING THE 33108,

3-183. Troubles occuring in the 3310B should be checked
by first operating the instrument in “FREE RUN" mode.
This will enable the troubleshooter to determine whether
the problem is in the triggering mechanism of the 3310B or
in the function generator portion of the instrument. If the
trouble occurs with the instrument in FREE RUN mode
the 33108 should be checked using the methods previously
outlined for the 3310A/B (paragraphs 53-169 through
5-181}. Failure of any trapsistor in the 33108 Tone Burst

Table 5-6. D.C. Voltages on A3 Assembly With and Without Offset.

Maximum Negative Zero Maximum Positive

DC Offset DC Offset DC Offset
A3Q9 Base +20V +20V +20V
A3QI0 Emmiter +20V +20V +20V
A3{313 Base ~B35V +14Y +11.5V
(! Base ~95V + IV +165V
A3Q12 Base ~20V S0V 0V
A3Q11 RBase -0V -20V 20V
A3(14 Base -85V 14V +115V
(2 Base 935V A +105V

e
i
i
i

i
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Table 5-7. D.C. Voltages for Tone Burst Circuit (A5 Assembly) With EXT. GATE Input.

SectionV

Q  Q 0 g 0 Q% 9 B QW Qg Ic1
Emitter -.1 44 59 59 9 26 gnd gnd gnd gnd Pin 2 09
Base | -1.1 I.1 5.0 52 1.6 22 - 38 7 082 67 Pin 13 1.6
Collector 10 52 06 1.6 10 -10 4.7 09 1.6 082 | Ping 09

Table 5-8. D.C. Voltages for Tone Burst Circuit (A5 Assembly) Without EXT. GATE Input.

¥ Q@ & O 0 Q0 O Qg QO IC1
Emitter -26 -2.5 -57 71  -206 -20 N/A N/A N/A N/A | Pin2 1.6
Base -2 -1.9 -50 64 -14 27 1 12 16 12 | Pin i3 1.7
Collector 10 64 27 -14 10 - 10 07 16 1.7 Jd6 | Ping 30V

Gate will usually cause the 3310B to either free run ot stop
oscillating completely. The following method is useful in
troubleshooting the 33108 TONE BURST GATE:

1. Set the 3310B controls for a 1 kHz sine wave.

2. Turn the START/STOP PHASE control just off
“FREE RUN” position and connect an oscilloscope to the
HIGH output.

3, Depress and hold the MANUAL TRIGGER buiton
while observing the oscilloscope. A 1 kHz sine wave should
appear.

4, Release the MANUAL TRIGGER control. The wave-
form should disappear.

5. K the proper indications, as outlined in paragraphs
5-183 (3) and {4), are not observed proceed as follows:

a. Connect any voltage between +1 Vand + 10V to
the EXT. GATE input.

b. Check the components listed in Table 3-7 for the
approximate volitages indicated.

¢. Remove the EXT. GATE voltage and recheck the
components listed for the voltages indicated i
Table 5-8.

5-184. MAINTENANCE TiPS.
5.185. A1 Board Removal.
NOTE
Al Board removal gives easy access to the back of the A3
Board.
a. Remove Range Switch knob and holding nut.
b. Remove screw on rear corner of Al Board.
¢. Work board out of connector then up and out of
instrument. AVOID UNDUE FLEXING OF
BOARD AS THIS MAY CAUSE BROKEN

INTERNAL TRACES.
5-186. Broken Trace Repair.

5-187. If one or more internal traces are open or have high

s resistance, the connection should be hard wired on the back

of the board witenever possible.

USE LOW WATTAGE SOLDERING IRONS WHEN RE-
PLACING PARTS. THIS WILL HELP AVOID DAMAGE
TO MULTILAYER BOARDS. HANDLE BOARDS CARE-
FULLY AND AVOID CONTAMINATION,

5-17
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Troubieshoat Cutput  Amplifier.
FUNCTION switsh and witing fro
QOutput Amplifier,

Waveform
prasent

>

Set Modet 3310A for a tkHz Square Wave Qutput.
Gonnect an Oscillescope 1o ATTP7.

Gonnect an Cscillescops to ATTPA,
/\ Waveform triangle waveform should appesr,
not present appear refer to TRI branch of this

troubleshoct the =5V level detector,

et Wavnfarm Troubleshoet Jutput Amplifier (on
present A1TR31 and wiring from AZTPiw 0

Set Model 33104 for a TkHz sine wave. Sonnect an
Uscilloscope to A2TP1. A -2.8V 1o +2.8V sine wave
shauld be observed.

Connect an Ostillascope to ATYPY

triangle waveform should appear he

tput on any function” portion of T.S. __—ﬂ?"efe{;‘;ﬁtw refer to TR} branch of this 1

P troubleshoot the Sine Shaper Ar
Shaping Network,

saurce resistors AZR2, and A2R3, Also
FON switch AZS3A and B{R). If no
fer 1o “no outpst for any function”
treano. 1.

source resistors AZR2, A2RSE, and
teck FUNCTIGN switch AZS3A and 33I0A-B- 2383
ilure here refer to “no cutput on any



Hewlett-Packard Medel 3310 Aand B

Function Generators

PERFORMANCE CHECK TEST CARD

Test Performed By

Serial No. Date
CHECK DESCRIPTION SPECIFICATION INDICATION
FREQUENCY RANGE CHECK Freq. {min} < 0008 Hz 2000 us
Freg. {max} =25 MHz 25 MHz
SINE WAVE FREQ. 5Hzto 50 kHz: + 1% + 1%
RESPONSE CHECK 50 kHz to 5 MHz: £ 4% + 4%
TRIANGLE 0.0005 Hzto 20 Hz: < 1% <1%
SYMMETRY CHECK 20Hz to 50 kHz: < 05 % <05%
DIAL ACCURACY CHECK Dial Range
-
5 0001 1800 to 2240s
30 0001 324 to 342s
50 L0001 196 10 204s
5 001 180 1o 224s
30 001 32410 34.2s
50 001 19.6 to 20.4s
5 0 18,0 to 22 45
30 01 3.24 10 3.42s
50 01 196 to 2.04s
5 L1 1.80 10 2.24s
£ {1 % of 30 3 324 to 342ms
setting + 1 % 50 N ng to 204ms
5 1 180 to 224ms
of full scale) 30 1 32.4 to 34.2ms
50 1 19.6 to 20.4ms
5 10 18.0 10 22.4ms
30 10 3.24 to 3.42ms
50 i0 1,96 to 2 04ms
8 100 1.80t0 2.24ms
30 100 2820 to 3080 Hz
50 100 4900 10 5100 Hz
3] 1K 4450 1o 5550 Hz
30 1K 28.20 Hz to 3080 kHz
50 1K 4900 kHz 10 51,00 kHz
5 10K 44 50 kHz to 55.50 kMz
36 10K 292.0 kHz to 308.9 ki
50 10K 490.0 kHz to 510.0 kHz
.
SINE WAVE 10 Hzt0 50 kHz: 01 % > 46 dB
DISTORTICN CHECK 50 kHz to 500 kMz: 1 % > 40 dB
5 MHz: 3% > 30dB
SOUARE WAVE AND PULSE < 30ns rise and fall times at fuil output < 30ns {rise)
RESPONSE CHECKS < 30ns {fall}
< 35ns rise and fall times at < full output < 35ns.{rise)
< 35ns {fail)
< 5 % totol aberration <5 %
SYNC QUTPUT < 20ns rise and fall times <20ns {rise)
RESPONSE CHECK <20ns {fail}
MAXIMUM MiGH > 18 V p-p into 50 {2 {5.3 Vrms, sine function) > 5.3 Vrms
QUTPUT CHECK > 30V pp open cireuit (10.6 Vrms, sing function) > 106 Vrms
texcept pulses > 2 MHz). > 3048 controlling HIGH and LOW output > 30 dB
QUTPUT LEVEL RANGE
MINIMUM L.OW < B mVppinto B0 < 15 mV op
QUTPUT CHECK < 30 mV p-p open circuit < 30 mV pp




PERFORMANCE CHECK TEST CARD {cont'd)

CHECK DESCRIPTION SPECIFICATION INDICATION
SYNC QUTPUT > 2V ppinte 50 2 >2V pp
AMPLITUDE CHECK > 4\ p-p open circuit >4V pp
EXT, GATE SENSITIVITY Triggering occurs with an input 2 + 1 Vbut <+ 10V, +1V
{33108 onlyj A maximum voitage of £ 30 V can be applied to the +10 V
EXT. GATE input. Max, input
voltage + 10V
EXT TRIGGER CHECK Triggering occurs with input pulses 2 1.4 V p-p but < 10V p-p. 1.4V pp
. 10V pp

{33108 only)




Model 3310A/B

6-1. INTRODUCTION.

SECTION VI
REPLACEABLE PARTS

6-2. This section contains information for crdering replace-
ment parts. Table 6-1 lists parts in alphameric order of their
reference designators and indicates the description, -hp-
part number of each part, together with any applicable

notes, and provides the following:

a. Total quantity used in the instrument (TQ column).
The total quantity of a part is given the first time the part

number appears.

b, Description of the part. {Sec list of abbreviations

helow.}

¢. Typical manufacturer of the part in a five-digit code.
{See Appendix A for list of manufacturers.}

d. Manufacturer’s part number.

Section VI

6-3. Miscellaneous paris are Hsted ai the end of Table 6-1.

6-4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or inguiry
to your lecal Hewlett-Packard Field Office. (See Appendix
B for list of office locations.} Identify paris by thei
Hewlett-Packard part numbers,

6-8. NON-LISTED PARTS.

6-7. To obtain a part that is not listed, include:

Instrument model number.
Instrument serial number.
Description of the pazt.

Function and location of the part.

ABBREVIATIONS
............................................. hertz leyclefs persecondy  NPDO .. .. ... ....._...$egative positive zero e e SlidR
{rero tamperature confficient) ... single-pole doubie-throw
....................... inside diameter 05 . .......... nanossconclst = 109 seeonds ., singie-pole singis-throw
c.impregnated  nSF.. ... ..., 101 separatety replaceable
. JIncandgscent Ta tantaiurn
odnsulatigeded) £ PN ohmist TC. .. .. temperawre coefficient
B order by deseription . TiQgz ... ...l titanium dioxide
kifohmis = 10t 3 ohms 0D ... L. ocutside diareter  tog e oggle
xHohertz = 10%3 herrz [ U talerance
,,,,,,,, R - | S 141 [ 4T 115t
BOAR i e B T T T inductor Loopieoamgerelst TSTR ...l transistor
12 Hrear 1808F PO ...t ii e e printed circuit
L depesited 109 ... .. logarithmic saper  oF L L. P picofaradiss 1012 farads e IR woltis)
DPLT .. doubte-pale double-throw < peak koverse voftage . slternating current working voitage
BPST L. doubte-pole single-theow MA Lo mittamparels! = 10 amperes B0 .. u e e e PAEOT VB L i variabia
MMZ L. megaherty » 1016 hertz  pos .. position{s) . direct currant working voitage
L S electrotytic MEL, ... . .megohmis) - 1676 ohms  pely . polystyrene
ERCAD et e encapsulated  met flm coumetat fitm pot orentiometsr W . wattls)
mir maagiecturer P . . - peak-to-pask  w/ L.vith
Fooo e RN _ faracgist s millisecand  ppm parts per million  wiv averse voitage
FET . figid cffect transistor ity - mounating  grec frermnerature coeffient,  wio L. ol without
Exd fixed mY =10 volts {ong term stability and/or tolerance}  ww wirgwound
oo ... microfaradish
Gals _ galllam arsenide 5 Lomicrosscondist Bl ool o rasistor
GHz eriz = 1079 heriz MV L. . mierovoitist = 108 velts Rh Lo rhadium i )
B e guardied] TV L. Mylar(®)  sms L FOOL-MEANSGUAE | v e aptimum value selected atfactory,
Ge ... .. geTmanium [ U ratary average vatUe shown {part may be nme_tte:j)
gnd ..., N e grauadled) nA .......... . nancomperslst=10%amperss T no standard tyoe number assigned
normally ciosag S ...l i e selenium selected or spacisl wype
Ho nenty{iest et e eaeecieeeoia- . seution{s} .
HE i e marcury NO Lo aormally open St . e e silieon @ Dupant ds Nermours
DECIMAL MULTIPLIERS
Prafix Symbals Multipfiar Profix Symbets Multipligr
ters T 1912 centt [ 102
giga G 109 it m 108
redga Mor Meg 108 e D i 10'6
kin Kork 183 naro n 109
hecte h 187 plea [ 10712
deka da 18 tamia f 10718
deci d 101 ato s e STD-.272
DESIGNATORS
............................ assambly  FL ... e Ber O oLl e e s tmensister TS Lo L terminal strip
. coomorer HRO Lo heater TR L. .. L. wransistordiode ... ... L. midrogireuit
................. bsttery 1C ... . ... .. vtegrated chouit R Cea e s aotasister VL uecuum tube, neon buib photocet, ete.
................. capAcitor  Jd ... i oae wee-....jack BT . v ... thermistor h
.................... diode K.o... .o oaorelay 8 ce e Swdteh
e codelay line Lol ncuctor T v transfurmer Cee
,,,,,,,,,,, e eaaadlamp W ceoometer TR B . - termingi board Tuschatder
mise electronic part MR Cmechamical part  FTC .o thermocouglke ¥ ... .. . ehystal
2 . fuse £ . _ ... J S plag TP ... o tegtpoint 2 ..o, T aetwork

6-1



Section VI Model 3310A/B
Table 6-1. Replaceable Parts
REFERENCE -hp- ,
B ) T DESCRIPTION . MFR. PART NO.
DESIGNATOR | PARTNO. | 1© 0 MFR ARTNO
Al 03310-66501 | 1| P.C. Board: Oscillator hp-
C1 01860118 2 [ C:fxd 8.8 pF 10 % 35 vdew 56282 | 150D685X903582-DYS
C2,C3 01801719 2 | C:fxd 22 uF 10 % 25 vdow 58289 | 109D226X9025C2
c4 01800116 C: fxd 8.8 uF 10 % 35 vdew 58289 | 150DB85X9035682.DYS
c5 0180-0100 2 | C:oxd 4.7 pF 10 % 35 vdew 56289 | 150D475X903582-DYS
ce 0180-0161 2 | Ciixd 3.3 uF 20 % 35 vdew 56289 | 150D336X0035B2-DYS
c7 01800100 C:ixd 4.7 uF 10 % 35 vdew 58289 | 150D475X903582.0Y8
C8 4180-01861 C: fxd 3.3 pF 20 % 35 vdew 56289 | 150D335X003582-DYS
C9 4150-0093 7| Cifxdoer 0.0t uF + 80 % - 20 % 100 vdew 91418 | TA obd
cig 01400198 1 | C: #xd mica 240 pF 5 % 72136 | obd
cit 0160-3077 1 | C: fxd mylar 0,027 pF 10 % 100 vdew 56289 | 225H2739W31-PWM
c12 2160-0038 4 | C: fxd mica 1000 pF 5 % 14655 { obd
Ci3 0160-0945 1| € fxd mica 910 pF 5 % 00853 | obd
c14 0160-0457 1| € fxd mica 10,000 pF 5% -hp-
c15 0160-3329 1| C:fxd 0.1 #F 5 % 200 vdow 84411 HEW 249 obd
C16 0160-3402 1| € fxd 1.0 uF 5 % 50 vdew 84411 HEW 249 obd
Ci7* 0140-0182 1| C: fxd mica 68 pF 5 % 14655 | obd
C18, Cig Not assigned
C20* 0150-0022 1| € fxd 3.3 pF 10 % 500 vdcw 78488 | Type GA obd
€21 §160-0938 G fxd mica 1000 pF 5 % 14655 | obd
c22 31801743 6 | C: fxdelect. 0.1 uF 10% 35 vdew 56289 | 150D104X9035A2-DYS
G23 01680-0170 2 | C: fxd cer 0,22 pF + 80 % - 20 % 25 vdew 56289 | 5C93-CMI.
C24 Not assigned
C25 0160-0938 C: fxd mica 1080 pF 5 % 14655 | obd
C26 01801743 C: fxdelect. 0.1 pF 10% 35 vdow 56289 | 150D104X8035A2-DYS
Cc27 01600170 C: fxd cer 0.22 pF + 80 % - 20 % 25 vdew 56289 | BCO3-CML
€28 thru C31 0140-0202 5| C:rfxd mica1BpF5 % 14655 | obd
c32 3160-0763 1| C: fxdcer 5 pF + 80 % - 20 % 500 vdew 56289 | 5C8B-CML
€33 thru C38 0150-0003 C: fxd cer 0.01 uF + 80 % - 20 %100 vdew 81418 | TA obd
C37,C38 Mot assigned
c39 0160-0038 1 fxd mica 1000 pF 5 % 14655 | ohd
C40 0140-0198 1 [ C: ¥xd mica 200 pF 5 % 72138 | obd
C41 0160-3401 1| C: fxed 2.0 uF 8 % 50 vdow 84411 HEW-146 obd
CR1, CR2 1902-0049 2 | Diede: breakdown .19 V 10 % 04713 | 87210938-139
CR3, CR4 190518 B | Diocde: hot carrier -hp-
CRS5 thru CR8 Not assigned
CRO thru CR12 1901-0025 19 | Dicde: Si 100 wiv 12 pF 160 mA 47263 | FD 2387
CR13 thru CR16 1901-0040 27 | Diode: 8i 30 wiv 12 pF, 100 mA 07263 | FDG 1088
CR17,CR18 Not assigned
CR19, CR20 19010040 Diode: Si 30 wiv 12 pF, 30 mA 2 ns 07263 | FDG 1088
CR21,CR22 1912-0016 2 | Diode: tunnet, germanium 1N3713 01002 | ohd
CR23 thru CR30 1901-0025 Dioge: Si 100 wiv 12 pF 100 mA 07263 | FD2387
IC1,1€2 1820-0203 3 | Integrated Circuit MA741C Amp. 07263 | 518940
J1 thry JB 1251-2194 8 | Connector: single contact 00778 | 3-331272-0
Lt thru LS Not assigned .
L6 .9140-0018 2 | Coil-BF: choke 82142 | 18106-31
L7 Not assigned
L8 91400018 Coil 8F: choke 82142 | 10106-31
LG 91700016 1 1 Ferrite bead 02114 | obd

=
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Model 3310A/B Section VI
Table 6-1. Replaceable Parts (Cont’d)
REFERENCE -hp- )
DESIGNATOR PART N TQ DESCRIPTION MFR. MFR. PART NO.
A1 (cont'd)
o 18530088 2 | TSTR: 81 PNP 04713 §5PS3322
Q2 185402158 11 | TSTH: St NPMN 2ZN3204 04713 3PS3811
a3 18540221 1| TSTH: Si NPN Duat 32293 ITS1G15 obd
Q4 1854-0071 8] TSTR: 51 NPN 01285 5KA1124
Qs 1853-0086 TSTR: Si PNP 04713 §PS3322
08 18540382 1| TSTR: Si NPN 2NG088 04713 obd
Q7 thru Q11 Not assigned
Q12 18560081 1| TSTR: Fisld Effect 2N5245 01295 obd
Q13 1954-0071% TSTH: Si NPN 01285 SKA1124
Q14 1854-0018 3| TSTR: Si NPN 04713 §52188
Q1i5 1854-0092 5 1 TSTR: 8i NPN 04713 SPS3318
Q16 1853-0034 5 1 TSTR: Si PNP 2N3634 04713 SM3197
Q17,Q18 1854-0092 TETR: Si NPN 2N3883 04713 SPS3318
Q19 1854.0019 TSTH: 3i NPN 04713 S$52188
Q20 1853-0G34 TSTR: Si PNP 2N3634 04713 SM3197
a21 1854-0216 TSTR: Si NPN 2N3804 04713 SPS3611
Q22 thru Q25 1853-0036 16 | TSTR: Si PNP ZN3206 04713 SP53612
{26 thru Q28 1854-0215 TSTR: 5i NPN 2N39204 04713 SP53611
02¢, Q30 Not assigned
31 1854-0092 TSTR: Si NPN 2N3563 04713 $PS3318
Q32 1854-0C19 TSTAR: 8i NPN 04713 §52188
Q33 1854-0002 TSTH: 8i NPN 2N3663 04713 §P53318
Q34 18640215 TSTR: §i NPN 2N3904 04713 SPS3611
Q35 1853-0036 TSTR: 8i PNP 2N390C6 04713 SP83612
Q38 1853-0203 1| TSTR: Si PNP 07263 $24861
Q37 1853-0036 TSTR: Si PNP 2N3906 04713 SPS83612
Q38 1863-0034 TSTR: 51 PNP 2ZN3634 04713 SM3197
Q39 18540215 TSTR: Si NPN 2N3904 04713 SPS3611
Q40 18530036 TSTHR: Si PNP 2N3908 04713 SP53612
Q41 18540215 TSTR: 8i NPN 2N3804 04713 SPs3611
Q42 18530036 TSTR: Si PNP 2N3906 04713 SPS36812
Q43 Not assigned
Q44 1854-0087 31 TSTR: Si NPN 01002 X16N29389
Q45 18530012 1 ] TSTR: Si PNP 2N2904A 047%3 2N2804 5
Q46 18540087 TSTR: §i NPN 01002 X16N2989
047, Cag 1854-0071 TSTR: Si NPN 01295 SKA1124
49, 050 18536036 TSTR: Si PNP 2N3904 04713 5p53612
Q51 1855-0308 1 | TSTR: Field Effect - dual Si N channel 17856 D324 obd
R1 thru R6 21061738 8| Riwver 10K 10%1/2 W 73138 62-209-1
R7 0698-69086 T Rfxdfimd1 2k 05 % 1/8W 75042 CEA T2 obd
R8 0698-1235 11 Rifxdeompi2kQB5%1/4W 01121 CB1235
Rg 0757-0458 11 R fxd fimB1.1 k21 % 1/8W 14674 C4 T-0 obd
R10,R11 0698-7311 4| R fxd met flm 85.8 k&2 2 W 91637 KT-35 obd
R12 0698-3455 1 R:fxd fim 261 k21 % 1/8W 14874 C4T-0 obd
R13 thru R18 Not assigned
R16 (07570453 11 R: fxd met fim 30.1 k&2 1% 1/8W -hp- 07570453
R17 231001738 R:var10kQ10% 1/2W 3138 62-209-1
R18 07570279 11 Rifxdfim318kQ 1% 1/8W 14674 c4 710 obd
R18 0757-0407 2 Rifxdfim200821 % 1/8W 14674 Ca TG obd
R2C 0698-3245 1 R:fxd fim205 k01 % 1/8W 14674 c4 710 obd
R2% 0683-1035 41 Rifxdcomp Gk 5% 1/4W 01121 CB1038
R22 0698-7312 21 Rifxdmetfimi15 k0.1 % 2W 91637 KT-35 obd
R23 07570398 1] R:fxdflm75071%1/8W 14674 C5 716G obd
R24 2100-2061 T Rovar200 210 % 1/2 W 73138 62-204-1
R26 0698-7312 Rifxd met fim15 k201 % 2W 91637 KT-35 obd
R26 21001738 Rivar 10 k210 % 1/2 W 73138 £§2-209-1
R27 07870472 T Rifxd fim200 k21 % 1/8W 14674 caATO obd
R28 (698-4123 2| Rifxdflmd498 Q1% 1/8W 14674 C4TO obd
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Section VI Model 3310A/B
Table 6-1. Replaceable Parts {Cont’d)

REFERENCE -hp- 5 T
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A1 (cont'd)
R29 0698-3518 1] Rifxd flm7.32 k21 %1/8W 75042 | CEAT-O obd
R30 0683-1035 R: fxd comp 10 k25 % 1/4 W a2t £B1035
H31 0698-6818 1] Rifxd fim84.9 k0205 % 1/8 W 75042 | CEA T2 obd
R32, R33 0688-7311 R: fxd met flm 85.6 k2 2 W 91637 KT-35 abd
R34 0698-6233 11 Rifxd §im 130 k05 % 1/8W 75042 | CEAT-2 abd
R3% 0698-3266 1| R:fxd fim 237 k21 % 1/8 W 14674 caTH obd
R36 0698-4541 11 Rifxd fim 442 k1 % 1/8W 81637 MF-1/10-32 T-1
R37 0757-0458 T Rfxdflm432k021%1/8W 91637 | CMF-1/10.32 741
R38 0683-3345 11 Rifxd comp 330 k5% 1/4W ot121 B3345
R39 0683-3335 21 Rifxdcomp 33k£25%1/4 W 01121 CB3335
R40 0698-0083 1] Rifxdfm 196 k21 %1/8W 14674 | C4 T-O obd
R41 Q7570280 7 Rofxd flm 1 k21 % 1/8W 14874 | C4 T-O obhd
R42, R43 0683-1005 111 Rifxdcomp1005%1/4W 01121 CB1005
R44 0683-3305 1] Rifxdcomp 3305 %1/4W ot £83305
R45 thru R49 Not assigned
R50 0683-0475 1] Rifxdcompd7 25 %1/4W ot CB4ATGH
RB1, RB2 0683-0276% 2] Rifxdcomp 2,7 25 % 1/4 W 01121 CRB27GE
R53 0683-3325 1] R:fxd comp 3300015 % 1/4W 01121 CB3325
R54 0684-4721 1] R:fxd comp 4700 Q210 % 1/4 W o1z cga7at
R55 0684-2711 1] R:ifxd comp 270 210 % 1/4 W 01121 82711
R56 2100-2497 1| Rivar 2k 10% 1/2 W 73138 | 6220741
R&7 07570422 1| Rifxd fim809 021 %1/8W 14674 | C4TO obd
R58 0683-82056 3] RifxdcompB82 15 % 1/4W 01121 C88205
RBS8 0683-2015 A Rifxdcomp 200 25 %1/4 W o1t CB2015
R60 06838216 2| Rifxd comp 82025 % 1/4 W ot121 €88215
R&1 06831628 1] R:fxdcomp 16800 025 % 1/4 W 01121 CB1825
R&2 thru R4 06832015 R: fxd comp 200 25 % 1/4 W 01121 CB2415
R&5 0698-6860 1| RifxdfimB8B8 2 0.25 % 1/8 W 75042 CEA T-2 obd
RE6 0698-6697 1] Rifxd flm 402 2025 % 1/8 W 75042 CEA T2 obd
R&7 0683-1G15 2| Rifxdcomp 100 025 % 1/4 W 01121 CBi015
Ré8 0698-0058 1| R:fxd comp4.02k2t %1/4W 14674 | C5T-O obd
RE9, R70 0683-1005 R: fxd comp 10 &5 % 1/4 W 01121 CB1005
R 16844741 4 1 R:fxd comp 470 <& 10%1/4 W 01121 CB4741
R72 0698-4518 2| R:fxd fim 140 k21 % 1/8 W 14674 { C4 T-0 abd
R73 0698-4493 2| Rifxd flm 34 k21 % 1/8 W 14674 |1 C4ATO obd
R74 Q7570281 2] Rifxdfim2.74k21%1/8W 14674 | CATO ohd
R75 0698-3151 21 R:ifxdfim287 k1 %1/8W 8916837 | CMF-1/10-32 T-1
R76 0757-0465 3¢ R:fxd fim 100 k21 % 1/8W 14674 | C4TO obd
R77 Q7570739 2R Ixdfm2kt %1/4W 14674 | CBT-O obd
R78 0683-1045 R fxd comp 100 kD8 % 1/4 W 01121 CB1645
R79 0698.7322 2 Rifxd fim425xQ 025 % 1/8W 75042 | CEATO obd
A80 06987319 21 Rifxdfim408Kk2025%1/8wW 76042 | CEATH obd
R81 0684-4741 R: fxd comp 470k 10% 1/4 W 91121 £B4741
182 0698-4519 R:ixd fim 140 k21 % /8 W 14674 | C4 TO obd
R83 0698-4493 R:fxd fim 34 31 % 1/8 W 14674 | G4 TO obd
H84 07576281 R:fxd fim 274 k1% 1/8W 14674 | C4 T-0 obd
R85 0698-3151 R:fxd fim287 k&2 1 % 1/8 W 81637 | CMF-1/10-32 T-1
R86 07570485 R: fxd fim 100 k&1 % 1/8 W 14674 | CATO ahd
R87 0757-0739 R: fxd fim 2 k2 1 % /4 W 14674 | C5 T-O obd
jatitd] GB83-1045 R: fxd comp 100 k€26 % 1/4 W Q112 CB1045
R89 0698-7322 R: fxd fim 425 k2 0.25 % 1/8 W 5042 | CEATYO obd
R9C 06987319 R: fxd fim 408 kL 0.25% 1/8 W 75042 | CEATS obd
R91, RPZ Not assigned
R93, R94 0698-3240 21 Rifxd fimBO0 21 % 18 W 81837 | CMF-1/10-32 T+
R%B G698-6624 21 Rifxdflm2kQ0.1% /8 W ) 75042 | CEA-T9 obd
R26 0698-7303 21 R:ifxd flm301 Q2025 % 1/8W 75042 | CEAT-2 obhd
R97, R98 0698-7394 2] R:fxd fim 698 £20.1 % /8 W 75042 | CEATO obd
R98 (698-7393 R:fxd flm 301 2028 % 1/8BW 75042 | CEAT-2 obd
R10C (698-6624 R:fxd fim2 kD01 %1/8W 75042 | CEATY abd
R101 0698-4458 21 R:fxdflmBO0 21 % /8 W 14674 | C4T-0 obd
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Model 3310A/B

Table 6-1. Replaceable Parts {Cont’d)

Section VI

81840

REFERENCE -hp- , ;
DESIGNATOR PART N TQ DESCRIPTION MF.R. 4 MFR. PART NO.
At {cont'd)
R102 07570280 2 Rifxd fimBIAS KN T % 1/8W 91837 CMF-1/10-32 T-1
R103 07570280 Rifxd fim1T k1% 1/8W 14674 | CATO ohd
R104 07570410 41 R:fxd flm 301 21 %1/8 W 91637 MF-1/10-32 T-1
R105 06984408 2] R:fxcd fim 127021 % 1/8 W 14674 C4T0 obd
R106 07570416 4 Rifxd flmB11 821 % 1/8W 14674 C4T-0 obd
R107 07570410 Rifxd fim3G1 &1 % 1/8W 91637 MF-1/10-32 T-1
R108 0698-4409 R:fxd #im 127 031 % 1/8 W 14674 | CA TG obd
R109 07570416 R: fxd im 511 021 %1/8 W 14674 | C4 TG obd
Rr110 07570290 Brfxd fim 619 k2 1% 1/8W 91637 | CMF-1/10-32 T-1
R111 06984458 R: fxd im 590 01 % 1/8 W 14674 | CATE obd
R112 07570280 R:fxd fim 1 k21 % 1/8 W 14674 C4 TG obhd
R113 07570178 4 [ Rifxdfim 10001 % 1/4W 14674 | CB5 T8 obd
R114, R11% 06831005 R:fxd comp 1005 % 1/4 W 01121 CB1005
R116 07570178 R: fxd fim 100 2 1 % 1/4 W 14674 | CET-0 obd
R1t7, R118 Not assigned
R118, R120 07570416 R: fxd fimB11 21 % 1/8 W 14674 C4T-0 obd
R121 07570178 R:fxd im 100 021 % 1/4 W 14674 | CBET4O obd
R122, R123 06831005 R:fxd comp 1005 % 1/4 W 01121 CB1060B
R124 07570178 R:fxd flm 100021 % 1/4 W 14674 | CBETO obd
R128 06838215 R:fxd comp 820085 % 1/4 W G1121 CB8215
R1286 0683-1625 9! R:fxd comp 1000025 % 1/4W 01121 CB1025
R127 {683-3915 1] R:ixd comp 38025 % 1/4 W c112% CB3915
R128, R12¢ 0683-1605 R: fxd comp 1025 % 1/4 W 01121 CB1005
R130, R131 Not assigned
R132 0B98-7487 1] R:ixdflm1.64k205 % 1/4W 91637 MFF-1/8-32 T-2
R133, R134 06834705 4| R:fxd compd47 Q5% 1/4W 1121 CB4705
R1356 0683-1535 1| R:fxd comp 15 k§1 5% 1/4 W 01121 CB1636
R136 0683-3315 2| Rifxdcomp 330 25 % 1/4 W 1121 CB3315
R137 0683-5125 3l Rifxdcomp 810025 % 1/4 W 01121 CB5125
R138 0683-183% T Rifxdecomp 18 k5 % 1/4W 01121 CB1835
R139 06832025 21 R:fxd comp 2000025 % 1/4 W 01121 CB2025
R140 0698-3228 11 R:fxd fim499 k1% 1/8W 14674 | C4 T-0 obd
R141, R142 Not assigned
R143 0698-7316 11 R:fxd met flm20 M 05 % 1/2 W 91637 EMF-70-17
R144 0698-7317 11 R:fxdmet flm2 MO OB % 1/2W 00327 | M120 obd
R145 0698-6080 1] R fxd fim 1998 k2 0.1 % 1/8 W 91637 MF-1/10-32 T2
R1486 0698-7313 1] R:fxd fim198&k0Q 01 %1/8W 75042 | CEAT-2 obd
R147 0698-7486 11 R:fxd fim 1.78 k&2 .25 % 1/8 W 81637 MF1/10.32 1.2
R148 0757-04862 ZIR:fxdfim75kQ1%1/8W 91637 | CMF-1/10-32 T-1
R149 0683-1026 R: fxd comp 1000 25 % 1/4 W o121 CB1025
R150 07570123 1| Rifxd fim 348 kG 1% 1/8W 91637 | CMF-1/10-32 T-1
R1561% 0683-10258 R: fxd comp 100G 225 % 1/4 W o2 CB1025
R152 07570462 R:fxd fim 75 k221 % 1/8 W 81637 | CMF-1/10-32 T-1
R163 0683-1035 R: fxd cornp 10 k2 5 % 1/4 W [Pl CB1035
R154 07570410 R:fxd flm 301 1% 1/8 W 81637 MF-1/10-32 T-1
R155 Not assigned
R1566 0757-0410 R:fxd fim 301 21 % 1/8 W 81637 | MF-1/10-32 T4
R167 06836225 1 | R:fxd comp 620025 %1/4 W 01121 CB&225
R158 thru R161 Not assigned
R162 2100-1984 1 | Rivar 10002 10% 1/2W 73138 | 622031
R163 thru R168 0684-0271 6 | Rifxdcomp 2.7 210% 1/4 W 01121 CB27G1
12050037 8 | Heat dissipator a8978 TXBF-019-028B
12050150 Heat sink +p- | 12050150
52 03310-61901 1 | Switch assemily: range
Includes ATRAZ thry ATRA4AT7 hpe
3100-2701 1 | Switch: rotary obd
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Section VI Model 331CA/B
Table 6-1. Replaceable Parts (Cont’d)
REFERENCE -hp- . -
T DESCRIPTION MFR. MFR. PART NO.
DESIGNATOR | PARTNO. | 9

A2 03310-66502 1] P.C. Buard Ass'y: Control -hp-
[ 0150-0048 1| C:fxd TiOg .68 pF 5 % 500 vdew 78488 Type GA abd
c2* 0140-0205 1| C:fxd micaB2pF5% 72136 obd
Cc3 01508043 1| C:fxd Ti Dioxide 6.8 pF 5% 500 vdow 78488 | Type GA
c4 0150-0042 11 C:fxd TiO» 4.7 pF 5 % 500 vdew 78488 Type GA obd
C5 01400202 C: fxd mica 15 pF 5 % 146565 ohd
cg* 01505044 1 G fxd Ti 5.6 pF 5% 500 vdew 78488 Type GA

0150-0042 1 | C: fxd Ti 4.7 pF 5% 500 vdow 78488 | Type GA

0150-0043 1 C: fxd Ti Dioxide 68 pF 5% 500 vdew 78488 Type GA

0150-0045 1 C: fxd Ti 8.2 pF 5% 500 vdow 78488 Type GA

01500055 1 C: fxd Ti Dioxide 10 pF 5% 500 vdew 78488 Type GA
C7,C8 01800068 21 C:fxd 80 uF + 75 % -~ 10 % 25 vdow 56289 30D5066025CC2-DSM
Cg, c1o 01800187 21 C: fxd Solid Ta 2.2 uF 10 % 20 vdow 05387 T110AZ225KG20AS
L1 9140C-0179 1| Coil: molded choke 22 uF 18 % 82142 15.-4445.7 .1
Qt, Q2 18540071 TSTR: 8§ NPN (selected from SN3704) - 18564001
Q3 18530034 TSTR: Si PNP 2N3634 04713 SM3197
4 18540053 1| TSTR: Si NPN 2N2218 56289 2N2218
R1 1698-7315 1] R:fxd fim425k 1% 1/4W 91637 MFF-1/8-32 T
R2 0698-7326 T R:fxd metflm 2187k .1 % 1/2W 91637 MFF-1/2-15 79
R3 0698-7318 1| Rifxd flm 1445 k2 25 % 1/8 W 75042 CEA T-2 ohd
R4 0698-7314 1] Rifxdfim85k. 1% 1/4W 91637 MFF-1/8.32 79
R5 0698-7325 1] Rifed metfim 2535 k2 25 % /2 W 91637 MFF1/2-15 T8
RB 2100-2520 11 R: var cer flm 56 §2 20 % 73138 52-2201
R7 07670283 R: fxd met flm 2.0 k&2 1% 1/8W hp-
R8 06835105 31 RifxdeompBt 5% 1/4W Gz C85105
RO* 06983082 1] R fxdfima464 21 % 1/8 W 14674 C4 T-0 obd
R10 0757-0407 Rifxd fim2000 1% 1/8W 14674 C4TO obd
R11 0757-0283 2 R:fxd fim2ka21%1/8W 14674 C4 T-0 obd
R12 0698-4426 2| Rfxd fim 1588k 1% 1/8W 14674 C4 T-0 ohd
Ri3 0698-3226 T R:IxdfimB49 K2 1% /8 W 91637 CMF-1/10-32 T-1
R4 07570280 R:fxd fim 1 k21%1/8W 14674 4 °1-0 obd
R15 0698-3163 2 R:fxd flm 383k 1% 1/8W 14674 C4 1.0 obd
R16 0757-0280 R:fxd fim 1 k2 1% 1/8 W 14674 | C4 T-0 obd
Rt7 0693-3207 1 R fxdim499 021 % 1/4 W 14674 | C5 T-0 ohd
R18* 07570278 1R fxd fim 1,78 k1% 48 W 14674 | C4 T-0 obd
R19 Not assigned
20 21000024 11 Rivarcompi kR 10% 226 W 12697 380 chd
R21 0683-1205 1 R:fxdcomp 1205 % 1/4 W 01121 C81205
R22 0757-0465 R: fxd fim 100 k21 % 1/8 W 14874 | C4 T-0 obxd
R23 21002514 11 R:varcer flm20 k10 % 1/2 W 73138 | 62-288-1
83 31002702 1 | Switch: rotary 81840 obd

03310-00602 1| Bracket: switch and level hp-
1261-0150 Heat Sink hp- 125101560

1251-1833 1 | Connector P.C.: 15 pin 71785 252.15.30.310

12511634 1 | Connector P.C.: 18 pin 71785 282-18-30-310
Al 03310-66513| 1 | P.C. Board Ass’y: Amplifier -hp-
c1,¢2 0150-0121 21 C: fxdcer 0.1 uF +80% - 20% 50 vdew 56289 | 5CH0B1 CMI
c3 01400195 L fxd mica 130 pF 5% 300 vdow 14655 DM E5F 1311300V
fo:! Mot assigned -
C5, C6 0180-2060 21 C: fxd Ta 0.082 uF 10% 35 vdew 56289 I50C823X9035A2-DYS




Model 3310A/B Section V1
Table 6-1. Replaceable Parts (Cont’d)
REFERENCE ‘hp-
: TION MFR. MFR. PART NO.
DESIGNATOR | PARTNO. | 19 DESCRIPTIO R
A3 {cont'd)
C7 thru C8 G150-0093 C: fxd cer 0.01 puF + 80 % - 20 % 100 vdew 91418 | TA obd
C10 0150-0068 21 C:fxd cer 0001 uF +100 % - 20 % 500 vdow 72982 1 3801-010X5G0102Z
c1 41800376 2] C:fxd Ta 0.47 uF 10 % 35 vdow 56289 1500474 X9035A2-DYS
c12 (3150-0069 C: fxd cer GC.O0T pF + 100 % - 20 % 500 vdew 72082 ; 801-010XBGOI0G2Z
C13 (180-0376 C: fxd Ta 047 uF 10 % 35 vdew BB288 § 160D474X9035A2-DYS
Ci4 Mot assigned
Ci5 0150-0093 C: fxd cer 0.01 uF + 80 % - 20 % 100 vdew 91418 TA ohd
c16, C17 Not assigned
Ci18, Ct9 01800291 C: fxd Ta 1.0 pF 10% 35 vdew 56288 150D105X8035A2-DYS
C20 0184-0049 2| C:fxd Al elect 20 uF + 75 % - 20 % 50 vdew 56289 30D206GLEO662-DSM
c21 0160.2197 3| C:fxd mica1CpF5 % -hp-
22 01800049 C: fxd Al elect 20 uF +75 % - 20 % 50 vdew 56289 300206 G050CC2-DSM
c23 0166.2197 C: ixd mica 10 pF5 % 72136 | ohd
C24 018060159 1] C: fxd my 0.0068 pF 10 % 200 vdew 56289 192P68292-PTS
c25 01660301 11 C:fxd my 0.012 uF 10 % 200 vdew 56289 192P12392-PTS
cag* 0160-2197 C: éxd mica 10 pF 5 % 72136 obhd
C27,C28 01800291 C: fxd Ta 1.0 uF 10 % 35 vdew 58289 | 150D105X8036A2-DYS
CR1 thru CR14 19015040 Diode: §i 30 wiv 2 pF B0 mA 2 ns 07263 | £DG1088
CR15 thru CR20 1901-0025 Diode: §i 100 wiv 12 pF 100 mA 07283 | FD2387
CR21 19010627 2 | Diode: current regulator 04713 | SCLO4O
CR22 Not assigned .
CR23 1801-0627 Diode: current regulator 04713 | SCLO4D
CR24 Not assigned
CR25 1901-0025 Diode: 5§ 100 wiv 12 pF 100 mA 07263 Fpa3s7?
CR26 1902-0788 1 | Diode: T.C, Reference 9 V 5 % 500 mWw 04713 | 1ND37
CR27 Not assigned
CR28 1902-0681 1| Riode: breakdown 9.09 V 10 % 04713 | obd
CR29 thru CR31 1901-005¢ 3| Diode: Si 100 V 200 mA 07283 | FDHB308
IC1 18200203 Integrated Cireuit: MA741C Amp. {07263 518940
01 18540071 TSTH: Si NPN** 01295 SKAT124
Q2 1883-0020 37 TSTH: Si PNP** 01295 | SKA1123
a3 18540071 TSTR; Si NPN** 01295 | SKA1124
Q4 1853-0020 TSTR: Si PNP** 01285 | SKA1123
b 18540071 TSTR: Si NPN** 01295 | SKA1124
Q6 1853-0020 TSTR: 8i .Pi\%?** 01295 | sKA1123
a7, 08 Not assigned
Q9 1853-0015 11 TSTR: Si PNP 2N3640 7263 | 833630
alo 1853-0007 1| TSTHR: PNP JEDEC type 2N3251 04713 | obd
a1 1854-0361 11 TSTR: Si NPN*¥ 04713 | 882076
a12 18640009 1] TSTR: Si NPN 2N709 47263 | obd
Q13 18540215 TSTH: Si NPN 04713 | sPs3611
14 1853-0042 11 TSTR: 8i PNP** 04713 | SPS4853
Q15,186 Not assigned
Q17 1854-0402 2 1 TSTR:'Si NPN TIP-29 01285 | SP-8438
18, Q18 18540215 TSTR: Si NPN ZN3904 04713 | SPS3611
Q20 1854.0087 TSTR: Si NPN** GE 2ZN3417 56289 | TZ-1226
Q21 18530233 2§ TSTR: Si PNP TIP-32 01205 | SPB442
Q22 thru Q24 1853-0038 TSTR: Si PNP 2N3906 C {4713 | sPS-3612
Q26 18536233 TSTR: Si PNP TIP-32 41285 | SP8442
Q26 thru Q28 18563-0036 TSTR: S PNP 2N3808 04713 | 8PsS3s12
Q29 18540475 1| TSTR: Si NPN dual** 32283 ¢ ITS 1068
Q30 1854-0402 TSTR: Si NPN TIP-29 01285 SP-8438
Q31 thee Q38 1854-0215% TSTR: 8i NPN 2N3804 04713 | SPS3611




Section VI

Table 6-1. Replaceable Parts (Cont’d)

Model 3310A/B

REFERENCE hp- .
MFR. MER. PART NO.

DESIGNATOR PART NO. TQ DESCRIPTION

A3 (cont'd)

Rt Not assigned

R2 {698-4470 2] R:fxd fimBO8 kL1 % 1/8W 91637 | CMF-1/10-32 T-1

R3 (698-3402 21 Rifxd Bm 267 k1% 1/8W 76042 | CEAT-0 obd

14 21001788 3] Rivar800 2 10% 1/2W 73138 | 62-205-1

R& 06835125 R: fxd comp 5100 Q5 % 1/4W 01121 CBb125

21} 0B683-1825 2| R:fxd comp 1800025 % 1/4W 01121 CB1825

R7 0683-6115 41 RifxdcompBlONB%1/4W 01121 CB-5115

R8 0683-3905 21 R:fxdcomp 32 25 % 1/4 W 01121 CB3805

R9 06831215 1 R:fxd comp 1200 5% 1/4W 01121 CB1215

Ri0 0683-3905 R: fxd comp 32 025 % 1/4 W 01121 CB3905

R11 (683-3005 R:fxd comp 30025 % 1/4W G121 C83005H

R12 0683-3315 R:fxd comp 33006 % 1/4W 01121 CB3315

R13 0683-3005 R:ifxd comp 30 05 % 1/4 W 01121 CB3605

R14 06834765 R: fxd comp 47 05 % 1/4 W 01121 84705

R15 06834715 2| R:fxdcomp 47005 %1/4W 01121 CB4715

R16 06834705 R:fxd comp 47 25 % 1/4 W 01121 CB4705

R17 0683-8205 B:fxdcomp82 5% 1/4W 01121 CcB8205

R18 06383-1025 R: fxd comp 1000 25 % 1/4W 01121 CB1025

R19 0683-8205 R:fxd comp82 Q5% 1/4W 1121 CB8205

R20 0683-3305 R: fxd comp 33 Q5% 1/4W 01121 CB3305

R21 0683-2025 R: fxd comp 2000 35 % 1/4 W 01121 €B2025

R22 0683-3305 R: fxd comp 3325 %1/4W 01121 €B3305

R23, R24 0B83-1015 R:fxd comp 100 Q5% 1/4W 01121 CB1015

R25% 0698-4470 R: fxd flm 698 k21 % 1/8W 91637 | CMIF-1/10-32 F1

R26 0698-3492 R:fxd fim 267 k21 % 1/8W 75042 | CEAT-O obd

R27 2100-1788 R:var 500 10 % 1/2 W Type H < 73138 1 62-2051

RZ8 0683-5125 R fxd comp 510005 % 1/4 W 01121 CB5125

R29 0883-1825 R fxd comp 1800 05 % 1/4 W 01121 CB1825

R30 06835115 R fxdcomp 51002 5% 1/4W 01121 CBb115

R31 07570280 R fxd im 1000 21 % 1/8 W 75042 CEAT-O obd

R32* 0698-3382 1| R:ifxd im 549k 1% 1/8W -hp- 0698-3382

R33 0683-1G25 R: fxd comp 1000 NS % 1/4 W 01121 CB1025

R34, {36 Mot assigned

R36 07570427 1] Rofxd flm 15 k1 % 1/8 W 75042 | CEATD obd

H37 thru R39 . Mot assigned

R40 06838105 2 R:ifxdeomp 81 Q5% 1/4 W M2 CB9105

R41 0628-4469 21 Rifxd fim115kN1 1 %1/8W 75042 CEA T-O obd

R42 0628-4307 1] Rifxd fim 143k 1% 1/8W 75042 1 CEATO abd

R43 0698.4421 2| Rifxd fim249 821 % 1/8W 75042 | CEATO abd

R44 0683-5105 R: fxd comp 51 25 % 1/4 W o112t CB5105

R45 06880063 2| Rifxd fim 523k 1% 1/8 W 75042 CEA T-0 obd

R46 698-3499 1] Rofxd im40.2 k21 % 1/8 W 75042 | CEATO obd

R47 0683-2005 2 Rifxdeomp2005% 14 W 01121 CB2005

R48 G698-6063 R:fxd fimB23 kN1 %1/8 W 75042 | CEATO obd

R49 G683-2005 R:fxdcomp 2025 % 1/4 W o121 CB2z005

R50 ;6839106 R:fxd comp 81 25 % 1/4 W 01121 CR9105

R&1 06984469 R: fxd im 118 kQ 1 % 1/8 W 91837 | CMF-1/10-32 T0

R52 G683-5105 R:fxdcompB1 Q5 %1/4W 01121 CB5105

RB3 07570415 1 R: fxd fim475 21 % 1/8 W 81637 CMF-1/10-32 T-1

RS54 thru R539 Not assigned

R60, RG1 (0683-330% Rifxd comp 3305 %114 W 01121 CB3305

R62 (698-3613 3 | R: fxd metoxide 38 15 % 2 W 14674 1| G425 ohd

R63, k64 0698-4059 21 R:fxdeompB868Q10% /2 W 01124 EB56G1

RE5 0658-3613 R: fxd metoxide 33 0 5% 2 W 14674 | C428 ohd

RE6 G698-3613 R: fxd met oxide 39 25 % 2 W 14674 | €428 obd

RG7, K68 (683-3305 R: fxd comp 33025 % 1/4 W 01121% CB3305

RE9* (698-4445 11 Rifxd 4imB.76 k§L1 % 1/8 W 91637 | CMF-1/10-32 T

R70 Not assigned

R71 0686-0275 2 | Rifxdcomp 27 Q5% 1/2W 01121 ERB27G5

R72 0683-6205 2 | Rifxdcomp 6205 % /4 W 01121 CB6205
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Model 3310A/B Section VI
Table 6-1. Replaceable Parts (Cont'd)
REFERENCE -hp-
T FR. MFR. PART .
DESIGNATOR | PARTNO. | 1@ DESCRIPTION MFR NO
A3 (cont'd)
R73 0683-2435 4| RBifxdcomp 24 k5% 1/4W 01121 £B2435
R74 06984485 2| R:fxd fim 232 kN1 % 1/8W 91837 CMF-1/10-32 T1
R75 07570442 2| Rifxd fim10 k21 % 1/8 W 91637 | CMF-1/10-32 T-1
R76 06860275 R:fxdeomp 2.7 05 % 1/2 W 1121 EB27GH
R77 068362056 R:fxdcomp 82 05%1/4W 01121 CB62056
R78 (683-2435 R:fxd comp 24 kQ 5% 1/4W 0121 CRB2435
R79 06984485 R:fxd im 232 k021 % 1/8 W 91637 CMF-1/1C-32 T-1
R80 7570442 R: fxd im 10k 1 % 1/8 W 91637 | CMF-1/10-32 T-1
RE81, BR82 0683-03356 4] Rifxdcomp 3.3056%1/4W 01121 £833Gh
R83 06835115 R: fxd comp 8100256 % 1/4 W 01121 cabilh
R84 0683-2435 R: fxd comp 24 k256 % 1/4 W 01121 £R2435
R85 (683-4735 2 R fxdecomp 47 k5% 1/4W 01121 CB4T3S
R86 0683-1225 21 R:fxd comp 1200 25 % 1/4 W 01121 CB1225
R87 Not assigned
R88 0688-4502 1R fxd fimB49 k1% 1/8W 91637 | CMF-1/10-32 T-1
R89 06984497 11 R fHxdfim4B 72 1% 1/8W 91637 CMF-1/10-32 T-1
R90, R&1 0698-6348 2] Rifxd fim3k 01 % 1/8W 91637 MF-1/10-32
R92, RE3 06830335 R:fxd 3.30N25% 1/4W 0t121 CB33G5
R94 (6835115 7 fxd compB10 Q5% 1/4W M2 CB5115
R95 0683-2435 R:fxd comp 24 kQ 5% 1/4 W 01121 C42438
R986 0683-4735 R fxdcomp 47 k2B % 1/4 W 01121 CBAT35
R97 0683-1225 R:fxd fim comp 1200 5 % 1/4 W 01121 CB12256
R98 0698-0084 2 Rifxd fim215kQ1% 1/8W 91637 | CMF.1/10-32 T4
Rg9 0698-4489 1| R:fxd fim28.0k31 % 1/8W 91637 CMF-1/10-32 T-1
R1G0 0757-0454 1| R fxd fim 33.2 k01 % 1/8W 91837 CMF-1/10-32 T-1
R101 2100-1788 R:var 500 010 % 1/2 W Type H 73138 52-205b-1
R102 0698-4420 1] R:fxdfim226021%1/8W 91637 | CMF-1/10-32 T4
R103 0698-3153 R:fxd fim 383 k1% 1/8W 31637 CMF-1/10-32 T-1
R1C4, Ri0b 0684-1031 2] R:fxd10kQ10% 1/4 W 01121 CB1031
12060037 Heat dissipator for semiconductor TO18 89Ee78 TXBF-O19-0258
033102110 1 | Heat dissipator Hhp-
1251-0150 Heat sink +hp-
0340-0473 4 | Ensulator: transistor 13103 | obd
A4 (3310A only) | 83310-66504 | 1 | P.C. Board Ass'y: Power Supply -hp-
c1,¢2 0180-1956 4 ¢ C:fxd 500 uF + 75 % - 10 % 50 vdew 56289 | 39DL0T7GOL0GLA-DSB
C3, ¢4 01801985 4 1 C:txd 500 uF + 70 % - 10 % 30 vdew 56389 | 30DS07GO30FL4A-DSB
CR1 tiwu CRR8 1901-0158 16 | Diode: 8 200 piv 0.75 A -hp-
12611941 1 | Connector P,C.: 6 pin 76531 252.06-30-310
1205-0150 Heat sink hp-




Section VI Model 3310A/B
Table 6-1. Replaceable Parts (Cont’d)
REFERENCE -hp- . X
- - DESCRIPTION MFR. MFR. PART NO.
DESIGNATOR | PARTNO. | 1Q :
A5 (33108 oniy) | 03310-66505 11 P.C. Ass'y: Tone Burst -hp-
C1,02 0180-1956 C: ixd 500 uF + 75 % - 10 % 50 vdew 56289 38D607GO50GL4A-DSB
C3,C4 0180-1985 C:fxd 500 pF + 75 % - 10 % 30 vdow 56289 3gDBOT7GO30FLA-DSE
43 Not assigned )
C6 0160-2207 11 € fxd mica 300 pF 5§ % 14655 | obd
c7 01500084 2] Ci¥xd .1 pF+ 80 % -20 % 100 vdow 12682 8131-100-651-1042
g 0140-0202 1] C: fxd mica 15 pF 5% 500 vdow hp- | 0140-0202
Cca 01500084 C:fxd 1 #F + 80 % -20 % 100 vdow 12082 8131-100-651-104Z
CR1 thru CR8 1801-0168 Diode: Si 200 piv 04713 SR1358-3
CRY thru CR11 190110518 Diode: hot carrier -hgp-
CR12 thru CR18 18010040 Diode: §i 07263 FG1088
CR18 1802.0041 1| Diode: breakdown 5.11 V5 % 04713 8210939-98
ICt 1820-0304 1 | integrated Circuit 01295 | SN4464
Kt 0490-0997 1| Reed relay RA 30181051 15636 | obd
a1, G2 18540354 7 { TSTR: Si NPN 04713 552077
Q3 18540071 TSTR: Si NPN 01295 SKAT124
Q4 1853-0018 1| TSTR: Si PNP 04713 SEB100
Qb 1854-0364 TSTR: Si NPN 04713 882077
Q8 1853-0034 TSTR: Si PNP 04713 5M3197
Q7 thru Q10 18540354 TSTR: Si NPN 04713 882077
R1 0683-1005 Rifxdeomp 10 Q5% 1/4W 01121 CB1065
Rz 06984456 | RifxdfimB48 21 %1/8 W 31637 CMF-1/10-32 T-0
R3 0698-3485 2| RifxdfimB866 21 %1/8W 81637 CMF-1/10-32 T-t
R4 2100-1986 Pl Rivar T kQIQ% 1/2W 73138 62-206-1
RB 0698-4123 R: fxd fim 498 21 % 1/8 W 91637 CMF-1/10.32 T-1
R6 07570280 R:fxd fim1 k21 % 1/8W 81637 CMF-1/10-32 T4
124 06884435 2| Rfxd fim249 k1% 1/8W 21637 obd
R3 2100-2216 1| Rivars k2 10% 1/2 W 73138 62-208-1
Rg 0698-44356 R:fxd flm 243 kO 1% 1/8W 91637 obd
R10 0898-34056 R:fxd fimB66 2 1% 1/8W 81637 CMF-1/10-32 T-1
Ri1 0757-0440 1T/ R:fxdfim 78kt %1/8W 81837 CMF-1/10-32 T-%
R12 0688-0084 Fofxd fim 2185 k1% 1/8W 21637 CMF-1/10-32 T-1
R13, R4 0683-2205 2| Rifxdeomp 22 08 %1/ W 0113 CB2Z205
R1E6 07570283 Rofxd im2kQ 1% 1/8W 91637 CMF-1/10-32 T-1
Rig 07570273 TITR:fxdfim301kQ1%5/8W 21637 CMF-1/10-32 T-%
R17 06831038 Rifxdcomp 10 kQ 5% 1/4W o112 CB1035
R18 0683-4715 R:fxd comp 470 Q5 % 1/4 W G112 CB4715
R19 0683-1025 R: fxd comp 10C0 25 % 1/4 W 01121 CB1025
R20 0698.4421 R:fxd flm240 11 % 1/8W 91837 CMF-1/10-32 T-1
R21 thru R23 06831025 R: fxd comp 1000 06 % 1/4 W G1121 CB1025
12511941 Connector: P.C. 6 pin 71785 252-06-30-310
AB 3108-2745 1| Switch Ass'y: D.C. Offset
{consists of R2 and S4) -hp-
R2 2100-2840 ToF R var 1000 50220 % ot121 Type JJS
S4 31002703 T | Switch: rotary 81840 obd
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Model 3310A/B Section VI
Table 6-1. Replaceable Parts (Cont’d)
REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
CHASSIS MOUNTED COMPONENTS
Cs 0160-0958 1| C: fxd 330 pF (33108 only) 14655 | obd
CR1 1902-1218 Diode: zener 16 V £5% -hp-
Ciz 1902-1200 2 | Diode: zener 16 V 04713 | IN2980B
DSt 21400015 11 Lamp: neon 01002 Seiected NE-2H
F1 2110-0044 11 Fuse: .30 Asb 71400 | MDL 3/10
1 21100320 1] Fuse: 15 Asb 71400 T MDL 15/100
J1,J2 12850-0083 5 | Connector R.F.: BNC 77068 30624-1
43 1250-0118 1| Connector R.F.: BNC 77068 | 30384-t
J4 1250-0083 Connector R.F,: BNC 77068 i 30624-1
J5 1251-2357 1| Connector: AC power 82382 EAC-301
Jg, J7 12500083 Connector: BNC {33108 only) 77068 § 30624-1
o3 03310-67903 1§ TSTR: Si NPN -hp-
02 03310-67904 TSTR: 8i PNP hp-
R1 2100-2833 11 R:var lintaper, 1000 210 % 3/4 W 73138 | Type 3351
R2,R3 Not assigned
R4 0683-3335 R: fxd comp 33 k25 % 1/4W 01121 CRB333b
R5 0698-4426 Rrfxd AM 158 k21 %1/8W 91637 | CMF-1/16-32 T4
R6 07570384 1] R fxd metfima1.i Q 1% 1/8W -hp-
R7 0683-0825 1] Rifxdcomp82 5% i/4W 01121 CB82GH
R8 2100-3129 1| R:var, START/STOP PHASE 1 k2 {33108 oniy} o011 obd
St 3101-0036 1| Switch: toggle spst 88140 | 8928KG1
S2 thru 54 Not assigned
Sb 3101-1234 1] Switeh: DPST nonshorting 82389 1TA-1242A
S6 3101-0063 1| Switeh: push-buiton, normally open {3310B only) 81073 | 30-%
™ 9100-1459 1| Transformer: power hp-
Wt 8120-1348 1| Cord: power, black 7.5 ft long 70783 | KHS-7041
MISCELLANEQUS
1400-0084 1 | Hoider: fuse 75815 | 342014
1500023 1| Vernier drive -hp-
033106-60805 11 Vernier drive plate ass'y -hp-
14100042 11 Bushing: threaded vernier drive QOLAJ} obd
0590-0062 6 | Nuts: sheet metal clip : 78553 | C-8020-632-243
7120-1254 1| Plate: identification 16758 obd
0331000203 1 | Panel: rear {3310A only} -hp-
03310-00208 1 | Panel: front (3310B only} -hp-
14100943 1 | Bushing: threaded range switch OOLAJ} obd
0331060604 1 | Bracket: A1 assembly support hp-




Section VI Model 3310A/8
Table 6-1. Replaceable Parts (Cont’d)
REFERENCE “hp- ;
T DESCRIPTION MFR. MFR. PART NO.
DESIGNATOR | PART N Q
MISCELLANEQUS {(cont'd)
50200233 t | CoHar: frequency dial stop -hp-
50400234 1| Lamphotder {for DS1) hp-
5040-0235 t | Base: lampholder {for DS1) -hp-
03310-24701 1| Spacer: (P.C. board) -hp-
03310-61601 1| Cable Assembly: SYNC (3310A only} -hp-
7120-1364 1§ Plate: serial 91345 abd
03310-61602 1 { Cable: ext gate -hp-
03310-61603 1| Cable: power to tone burst {3310B only} -hp-
03310-00603 1 | Bracket: Attenuator {held in place by J3 hargware) -hp-
0340-0038 1] Post: terminal {on attenuator bracket} 98291 X-L-041762-10
1205-0205 1| Heat dissipator: semiconductor 13103 1116A5
0362-0227 1 | Push on connector {for Q1 and Q2 leads) 27264 2125
MECHANICAL PARTS
MP1 5060-5963 1 | Cover ass’y: top -hp-
MP2 03310-60203 1 | Panel ass'y: rear (3310A only; includes J5 and 55} -hp-
MP2 03310-60207 1 | Panei ass'y: rear (33108 only; includes J5 and S5) hp-
MP3 5060-0238 2 i Frame ass'y: side -hp-
MP4 5000-8543 2 | Cover: side -hip-
MPS 50600728 2 | Foot ass'y: hatf mod -hp-
MPS 5000-8581 1 1 Cover: bottom -hp-
MP7 50400700 2 | Hinge: tilt stand {locking} -hp-
MP8 14900032 1 | Stand: half module tilt 91260 | obd
MP2 03700133 1 | Knob: 5/8 in, output level -hp-
MP10 0370-0077 2 | Knob: 5/8 in. RANGE and FUNCTION -hp-
MP11 03700099 1 | Knob: 5/8in, bar D.C. OFFSET -hp-
MP12 0370-0151 2 | Knob: 1/2 in.black D.C. OFFSET {vernier} -hp-
MP13 0370-0178 1 | Kneb: 1/2in. frequency vernier -hp-~
MP14 03310-64001 1 | Dial ass'y: frequency (includes MP15) -hp-
MP15 03700030 1 1 Knob: frequency dial -hp-
MP18 0331000204 1 | Panel: front {3310A only} -hp-
MP17 50005838 2 1 Bracket: cover -hp-
MP18 03310-00611 2 | Bar: heat sink (for zener diodes) -hp-
MP19 03700843 Knob: 1/2 gray, START/STOP PHASE {3310Bonly)  -hp-
MP20 31010063 1 | Switch: pushbutton MANUAL TRIGGER hpe
{33108 only)
MP21 3050-6014 1 | Washer: flat {33108 only} 78471 obd
MP22 2950-0072 1 | Nut: hexagonal {33108 only) 82382 : obd
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Model 3310A/B

SECT
CIRCUIT

7-1. INTRGDUCTION,

7-2. This section contains the Functional Block Diagram
and the Detailed Schematic Diagrams for the Model
3310A/B.

7-3. FUNCTIONAL BLOCK DIAGRAM.

7-4, The Functional Block Diagram is a block diagram of
the entire instrument, which also shows variable com-
ponents used in the Adjustrnent and Calibration Procedure
and important test points.

7-5. SCHEMATIC DIAGRAMS.

REFERENCE

Section Vil

0N Vi
DIAGRAMS

7-6. Figures 7-2 through 7-7 are detailed schematic dia-
grams of the ¢ircuits in the 3310A/B. The dc voltage levels
or waveforms shown on the diagrams are subject to any
conditions stated in the NOTES on that diagram. Figure 7-8
is a wiring diagram of the 3310A only.

7-7. COMPONENT LOGCATION DIAGRAMS.

7-8&. Included with each schematic diagram is a component
location diagram to assist in the location of components on
the assembly. Each cemponent is identified by the refer
ence designator used on the schemartic diagram and in the
replaceable parts list,

DESIGNATIONS

ASSEMBLY
REFERENCE ASSEMBLY

NAME

{NCLUDES A2A! SUBASSEMBLY)

ASSEMBLY
PART NUMBER

CESIGNATION
ey

POWER SUPPLY

A2

P‘/VOF THE ASSEMBLY BOA

JACK XAZ 1S MOUNTED ON
CHASSIS OR AMOTHER ASSEMBLY\\

XAZ
—<2
P IS NOT MOUNTED R3
ON A2 ASSEMBLY

PLUG Pl IS MOUNTED ON ASSEMBLY DR IS PART

{OOXX X - 68501)

RO {COMPLETE DESIGNATOR IS AZPI}
DENQTES SIGNAL
CONNECTION
TEST VOLTAGE Gl

F2eT2V T

g XAZ

{COMPLETE DESIGNATOR 1S Pi}

%94

B e o e

|
i
£
'
|
|
1
'

dts Pl
”‘“"“‘< ﬁ \QNUMBEF? INDICATES Al
FIN OF XAZ AND Pl
]
s24, 1 l

i-COMPLETE DESIGNATOR 15 AZR4

PHOTO-CHOPPER 0OSC

H
I
3

2

DENQTES SCHEMATIC
ON WHICH CONNECTION
i8S MAGE

SUBASSEMBLY OF 42
{COMPLETE DESIGNATOR 1S A2Al)

A

o e e TSP
RESISTO L . FIR! =
NUMBER INDICATES BASE CDLOR, SECoND 1 OFF TERMINAL, MAY OR
NUMBER [NDENTIFIES WIDER STRIP, AND § MAY NCGT BE NUMBERED
THE THIRD INDICATES THE NARROWER a4
STRIP, (924, DENOTES WHT/RED/YEL WIRE) l 8

i EYELET OR STAND-

I
|
i

i

8
; :
MALE STANDOFF
PIN COMNECTOR

!

i

I 22
TRFEMALE FIN

CONNECTOR ON

MAY OF MAY A WHT/RED WIRE

NOT BE NUMBERED Al
=
i

ja i

% R % Rr2
X
COMPLETE
DESIGNATOR

s AZAIRE

%
|
1
l
|

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION

OR SUBASSEMBLY

$TD-B-2192
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Section VIE

Model 3310A/B

11.

12,

13.

15,

16.

SCHEMATIC NOTES

. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. USE ASSEMBLY PREFIX

DESIGNATION WITH REFERENCE DESIGNATION FOR COMPLETE
REFERENCE DESIGNATION,

. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHERWISE

NOTED:

RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS

DENOTES POWER LINE GROUND,
DENOTES CHASSIS GROUND.
DENOTES ON BOARD GROUND.

ANY NUMBER OR LETTER NEAR TRIANGLE IS A SPECIAL GROUND,

i
g

SRS ol

T —— e DENOTES ASSEMBLY.

DENOTES MAIN SIGNAL PATH.

DENOTES FEEDBACK PATH.

.1 DENOTES FRONT PANEL MARKING.

E'““‘”““” ”_i} DENOTES REAR PANEL MARKING.
( T DENOTES FRONT PANEL CONTROL.
-

' DENOTES ADIUSTMENT.

- V07, PENOTES COMPONENTS NOT MOUNIED ON

ASSEMBLY.

¥  OPTIMUM VALUE SELECTED AT FACTORY. COMPONENT MAY BE
MISSING,

DC VOLTAGES AND WAVEFORMS ARE DEPENDENT ON CONDITIONS SET
FORTH IN SCHEMATIC NOTES ASSOCIATED WITH EACH SCHEMATIC.

17.@ DENOTES FIELD EFFECT TRANSISTOR WITH N MATERIAL CHANNEL.

18..924; NUMBERS SHOWN INSIDE BOAT INDICATE WIRE COLOR CODE.

COMPARES TOQ EIA COLOR CODE FOR RESISTORS, (e.g. 1924, = WHITE,
RED, YELLOW.)

72
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TECTOR

SQUARE WAV
3 e
GUTPUT AMFL}

SYNE QUTPUT

SYNC GROUND

CURRENT S0UI

TRIANGLE wa

(8]
3 @ OQUTPUT AMPLI

(Y

2V
U Diw

oy T oy

2 pSec/Div 2 aSec/Biv

¢
av
¢ 2V
Tiv

NOTES
1. d.o. voltage massurement conditiong:

Frog. gl ...
AANGE ....
£.C. OFFSET LEVEL . o
OUTPUTLEVEL ... .o .ol
FUNCTFION .....oon e
EXT.GATEdrive .....110 30V peak,
sejeare wave (33108 Tone Borst operatic

2. A Modat 427A VI shouid be used forde. wol
valteges < .1 V were considerad V.

3. Unless otherwise noted waveforms were che
conditions:

Freg. dial .
RANGE ..
Oftsat Leval
EUNCTION ..
OUTPUT LEVEL 17z
Losd ... ... . oper

START/STOP PHASE .12
{331
EXT.GATE dfive ... ... 25V rms s
(331

4, A Model 1804 Oscilloscope with o 1011 divld
for wauetarm chegks,
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1. Changa value

af

(Serial No.'s 0S47A02851 through 1048A03650}

AZRGZ,

AJRSE, and A3RG6E to 38

ohms.

2. Change value of ABR72 and
A3ZRTT to 82 ohms,

3. Change walue of A3ZR3Z and
549 k3 and

A3RES to
B.76 k§}, respec

4, On Schematic

tively,

Ne.,

4, add

diode, A3CR29, between the

BACKDATING NOTES

(91}

. Add the

base and emitter of A3Q3E;
cathade toweard base,

following  part
rLmbers,

Reference

resignator -hp- Part No,
A3CR29 1901-0050
AT 03310-60610
ATCR1, CR2 19010080
ATCR3, CR4 1802-1200
ATRT 0683-0825
A7R2, R3 0684-1031

Description

Diode

Assy, Zener Diode
Diode

MHode, breakdown 16 Y
Reosistor, 8.2 8
Resistor, 10 kil

A3 ; - - e
A7 | ]
; RGE t A
39 Ri
§ 2 8,2 N
' ; HIGH
! : 500
53)>_|_Tc :
i I LOw J3 ] CRt CR2
' ; agi P2
4 = BB — A é_‘%_ foay ;
CR3 (3 R4
; 1% 16w
i 1 l
; i - — 1
ARIGA- 8- 2005
9
i3
g
!
1
.
BACKDATING

Pigure 7-5. Sine Shaping and Quiput Circuits (Backdating), A2, A3,

T-11/7-12
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Model 3310A/B

CODE LIST OF MANUFACTURERS

The fotiowing code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4- 1 (Name to Code) and H4-2 (Code
to Name) and their jatest supplements. The date of revision and the date of the suppiements used appear at the bottom of each page. Alpha-~
betical codes have been arbitrarily assigned to suppliiers not appearing in the H4 Handbooks,

Cﬁge Manufacturer Address
00000 TU.S.ACommon.,-..-.. Any supplier of U.S.
00138 McCoy Electronics. . .Mount Holly Springs, Pa.
¢0213  Sage Electronics Corp. . . . - Rochesfer, N.Y.
60287 Cemeo, Inc. ... oo Danielson, Conn.
00834 Humidial ........ ... ... Colten, Calif.
G0348 Mictron, Co., Inc.. .. .. Valley Stream, N.Y.
00373 GarlockInc, .. .- ..o .us Cherry Hill, N.4.
00656  Aerovox Cerp, .. . ......New Bedford, Mass.
GOTIe  Amp.Ime, ... ... ... Harrisburg, Pa.
0978t Ajrcraft Radic Corp.. .. ..... Boonton, N.d.
G6080%  Croven, Lid, ... .... Whithy, Ontarie, Canada
00815  Northern Engingering

faboratories, Inc, . . .. .. . . Burlington, Wis,
(0853  Sangamo Eleciric Co.,

Pickens Div. .. ... ........ Pickens, 5.C.
00866  Goe Engineering Co. . - . . City of Industry, Cal,
0089  Carl E. Holmes Corp.. ... .Los Angeles, Cai,
00929 MicrelabIne.. ... ... ...... Livingston, N.J .
01002  General Electric Co.,

Capacitor Dept.. . . . .. . .Hudson Fails, N.Y.
01009  Alden Producis Co. . .- - . .. Brockion,Mass,
061121 Allen Bradley Co.. .. o v Milwavkee, Wis,
01255  Litton Industries, Inc.. ... Beverly Hills, Cal.
01281 TRW Semiconductors,inc. . . .. Lawndale, Cal.
01295  Texas Instruments, Inc.,

Transistor Products Div, . .. .. Dallas, Texas
01349 The Alljance Mfg. Co.. .. .. .. Alliance, Ohio
01538 Small PartsInc, . ... .. .. Los Angeles, Cal.
01389  Pacific Relays, In¢, . .. ... ..Van Nuys, Cal,
61879  Gudebred Bros, SilkCo. . ... . New York, N.Y,
01830 Amerock Corp. .- . ... Rockford, 1.
01860  Pulse Engineering Co . . . . . Santa Clara, Cal.
021314  Ferroxewbe Corp. of

AmMETICH - - v v v v v oo Baugerties, N. Y.
02118  Wheelock Signal¢,Inc.. .. . Long Branch, N.J,
02286  Cole Rubber and Plasties Ine . .Sunnyvale, Cal,
02668  Amphenol-Borg Electronics

COTP. v v v et iy Broadview, BI.
02735 Hadio Corp. of America,Semi-

eonductor and Materials

Division ... ........... Somerville, N. J.
02711 Vocaline Co.of America,

TG o v e e e Old Saybrook, Conn.
92777  Hopkins EngineeringCo, . . .San Fernando, Cal.
02875 Hudson Tool & Die . ... ... .. Newark,N.J.
98296  Nylon Meolding Cerp. . .. .. . . Springtield, N.J.
93508 G, E, Semiconductor Prod,

Dept. - - oo ii Syracuse, N,¥.
#3795  Apex Machine & Tool Co. ... ... Dayton, Ohio
83787 EldemaCorp. .- ... Compton, Calif.
63818 Parker Seal Ca.. . Les Angeles, Cal,
G3877T  Traasitron Eleciric Corp. . . Wakefield, Mass,
03888  Pyrofilm Resistor Co.,

inc, . . .Cedar Knoils, N.J.
03984  Singer Co , D1ehi I}m

Finderne Plant. . ... . ... Sumerville, N.J.
04009  Arrow, Hartand Hegeman

Elect. Co. . . Hartford, Conn.
04013 TFaruus Corp_ ......... Lambert\rille, N.J.
04062 Arce Electronic Inc.. ... .. Great Neck, N. Y.
04217  EssexWire. .. ... ... ... Los Angeles, Cal.
04222  Hi-Q Division of Aerovax. .Myrtle Beach, 8.C.
04354 Precision Paper Tube Co, . .. .. Wheeling, HE
04404  Palo Alto Division of Hewlett-

Packaerd €Co. ... . .0 Palo Alto, Cal.
04651  Sylvania Electric Products, :

Microwave Device Div. . Mountain View, Cal.
94673 Dakota BEpgr.lnc. ., ... ... Culver City, Cal.
44713 Motorela Ine, Semiconductor

Prod. Div. ... ..., ... Fhoenix, Artzona
84732  Filtron Co. ,Ine, Western

Dive oo e Culver City, Cal.
04773 Automatic Bleetric Co. .. . . Northlake, il
04796 Sequoia Wire Co, . .. .. .. Redwood City, Cal.
04811 Precision Coil Spring Co. .., . E1 Monte, Cal.
04870  P.M. Motor Company. ... .. Westchester, IIL
04919  Component Mig. Service

Coo vviii i, W. Bridgewater, Mass
05006  ‘Twentieth Century Plastics,

Ime. ... ... Los Angeles, Cal.
05277  Westinghouse Eleciric Corp.

Semiconductor Dept. . . .. .. Youngwood, Pa.
0001549

Revised: May, 1970

Code
No.

48341
05387

05574
05583
05616

05624
05728

05729
Q5783
Q6820
06004

96000
961%5

06402
26540
965685
06868
06751
06812

06880
C7088

07126

07137
7138

67149
07283
07356
07261
01263

07322
07387
07397

07790

07828
07910
07933

(47980

08145
08289
08358

08624
08664
08717
08718

08727
8792

(5808

08584
08026
G909
08134
093145

09250
09353
09569

48745
08922
10214

10411
10646

Mamufacturer Address

Yleronix, Ine. . ... ... 0 San Matec, Cal.
Union Carbine Corp ., Biect.
1 53 New York, N. Y.

Viking Ind.Jnec. ... ... .. Canoga Park, Cal.
Icore Electro~Plastics Inc,. . . . . Sunnyvale, Cal.
Cosme Plastic {¢/0 Electrieal

Spec.Cod . v e Cleveland, Ohic

Barber Colman Co. . Rockford, ili.
Fiffen Optical Co.
Roslyn Heights, bong Isla.nd N Y
Metro-Tel Corp.. ... .o v v 0 - Weathury N.OY.
Stewart Engineering Co. . . ... Santa Cruz, Cal.
Wakefield Engineering Ine.. . . .Wakefield, Mass.
Bassick Co., Div, of Stewart

Warner Corp. . ...... ...
Raychem Corp. . ... ... ..
Bausch and Lomb Cptical

Co. i e Rochester, N,Y,
B, T.A, Producls Cu of

Bridgeport, Conn.
Redwood City, Cal.

America . ... ... . Chicago, T,
Amatom Electronic Hardware

Co., Inc, ... . New Rochelle, N. ¥
Beede Eleftrzcal Instrumeni

Co.,MIe. .. oo Penacook, N.H.

General Devices Co, ,Inc. .. .
Compenents Inc. ,Aviz. Div, . .

. Indianapolis, Ind.
Phoenix, Arizona

‘forrington Mig, Co. ,West Div, . . Van Nuys, Cal.
Varian Assoc. Etmac Div, . .. . San Carlos, Cal.
Keivin Electrie Co, . ... .. ... Van Nuys, Cal.
DigitranCo. .. .. .. oo o a Pasadena, Cal.
‘Transistor Electronics

Corpe. oo v et Minneapolis, Minn.
Westinghouse Electric

Corp. ,Electronic Tube Div. .. .. Elmira, N. Y.

Filmohm Corp. . .. . ... ... New ¥ork, N, Y.
Cinch-Graphik Co. City of Industry, Cal,
Siticon Transistor Corp. . .. Carle Place, N Y,
Avnet Corp, ., Culver Cxty, Cal.
Fairchild (‘amcra & nst. Corp ,

Semiconduetor Div,, . . .. Mountain View, Cal.
Minnesota Rubber Co. . .., . Minneapolis, Minn.
Birtcher Corp, The . . . . .. Monteray Park, Cal.
Sylvania Elect. Prod, Ine,,

Mt. View Operations . . Mountain View, Cal.
Technical Wire Preducts
Inc. ...
Bodine Elect Co
Continental Device Corp. . - . . .
Raytheon Mfg. Co,, Semi~

e AN . Cranford, N.J.
............ Chicago, Iil.
Huawthorne, Cal.

conductor Div. . . . . ..., Mountain View, Cal.
Hewlett-Packard Co. ,

New Jersey Division. . .. .. - Rockaway, N.J.
V.8, Engineering Co....... Los Angeles, Cal,

Biinn, Delbert 6.0 v v v o0 v v s
Burgess Battery Co. . .. .. .. ..
............ Niagara Falls, Onfario,Canada
Deutsch Fastener Corp, « . . - Los Angeles, Cal.
Bristol Co., The Waterbury, Conn
Sloan Company Sun Valley, Cal.
ITT Cannon Electric Ine. ,

Phoenix Piv.. . . . . oo Phoenix, Arizona
Nationa! Radio Lab,Inc, . .. ... Paramusg, N.J.
B3 Electronies Semtconductsr

Pomona, Cal,

Operations, Div. of CBS Ine . . . . Lowell, Mass.
General Elecfrie Co.,

Miniatere Lamp Dept ........ Cleveland, Chio
Mel-Rain . .. . . JIndianapolis, Ind.
Babcock Relays Div ......... Costz Mesa, Cal.

Electronic Enclosures Inc...
Texas Capacitor Co.
Tech, Ind, Inc. Atohm

18 Angeles, Calif .
Houston, Texas

Elect.. , . vev..... . Burbank, Cal
Elactro Assemblws Inc ......... Chicago, Iil.
C & K Components Im: ......... Newton, Mass.
Maliory Battery Co. of

Canada, Ltd.. . .. .. Toronte, Ontario, Canada
Pennsyivania Florocarbon. Cliffon Heights, Penn,
Burndy Corp. v v v vv o oo s Norwalk, Conn.
General Transistor Western

Corp. v v e vt e 108 Angeles, Cal,

Ti=Tal,Inc.. .. ... . ... Berkeley, Cal.
Carborundum Co. Niagara Falls, N. Y.

Code
HNo.

11236
11287

11242
11312

11314
11453
11534
11711

11717
11870
12136
12361
12574

12667
12728
12858
12881
12880
12954
13018
13061
13103
13327
13366
13835

14099
14183
14298
14433

14493
14655
14474
14752
14960
15166
15268
15287
15261
15558
15566
£5631
15772

15801
16818
16037
16179
16352
16554
16585
16688

16758
17108
17474
17675
17745
17856
17870
18042
18083
18324
18476
18486
18565
18583
18812
18873
18911
19315

19500

19588

Appendix A
Manufacturer Address
CTS of Berne, Inc, ... ... ......Berne, Ind,

Chicago Tolephone of
California, e, . . ... .

Bay State Blectronics Corp.

Teledyne Inc. ,Microwave

. So. Pasadenaz, Cal.
. Waltham, Mass

. Palo Alte, Cal.

. .Downey, Cal.
. Jamaica, N. Y.
. Costa Mesa, Cal.

National Seal . .
Preeision Connector Corp
Trnean ¥leetronics Inc.
General Instrumeni Corp. ,
Semiconductor Division Produsts

[ Newszrk, N.J.
imperial Electronie,lne. . . - . Buena Pdrk Ca.l.
Melabs, Inc, o0 0. . Palo,Altu, Cal.

Philadelphia Handle Co, .. . .. .. Camden, N.J.

Grave Mig, Co., Inc. Shady Grove, Pa.
Gulton Ind, Inc. Data System

Div. . . A}buquerque N, M.
Ciaroqtat Mfg C,o - . Dover, N, H.
Elmar Filter Corp. oo v o0 v v s W Haven, Cenn.
Nippon Electric Ce. , Ltd. . .. . .. Tokyo, Japan
Metex Electronics Corp. ... .. ... Clark, N.J.

Delta Semiconductor Inc. . .
Dickson Blectronics €orp.. . Scottsdale, Arizoma
Aireco Suppiv Co,, Ine. ... ... Wilchita, Kansas
Wileo Produets ... ... ..., Detroit, Mich.
Thermolloy, . ... ... .., . Dallas, Texas
Solitron Devices Ine, . . ., - .. .. Tappan, N.Y.
Telefunken (GmbH) .Hanover ,Germany
Midland-Wrlght Div, of

Pacific Industries,Inc. . .. Kansas Cliy, Kansas
Sem-Teeh . ... ..., ..., Newbary Park, Cal.
Calif, Resigtor Corp .. . .. . Sania Moenica, Cal,
American Components, Inc,, . Conshohacken, Pa.
ITT Semiconduetor, a Div. of

Int. Telephone and Telegraph

Corporation . . . ... .. West Palm Beach, Fia.
Hewlett-Packard Company. . . Love!a.nd, Colo.
Cornell Dublier Electric Corp ... Newark, N.J.
Coraing Glass Works . . .. (,ormng, N.Y.
Bleetro Cube Ine.. ... . ..\ Shn Gabriel, Cal.
Wiltiams Mfg. Co. ... ... .. .. San Jose, Cal
The Sphere Co. ,Inc.
Webster Electronies Co. .. ... New York, N, Y.
Scioples Corp. . .. ... ... Northridge, Cal.
Adjustable Bushing Co. .. .. N. Hollyweod, Cal
Micron Blectronics. Garden City, Long Island M. ¥,
Amprobe Inst, Cerp Lynbreok, N, ¥.

Newport Beach, Cal.

Cabletronies . - . Costa Mesz, Cal.
Twentieth (:‘eniury Coﬂ

ring Co. « o0 e oo Santz Clara, Cal,
Fenwal Elect, Inc Framingham, Mass.
Amelco Inc. . Mountain View, Cal.

Spruce Pine Mica Cs ....... Spruce Pins, N. C,
Omni-Speetralnc. ... ..o Detroit, I,

Computer Diode Corp. ... ... . ... Lodi, N.J.
Electroid Cao. . ... Union, N.J.
Boots Afreraft Nut Corp . Pasadena, Cal.

Tdeal Prec. Meter Co. Ine B

De Jur Meter Div. Brooklyn, N, Y.
Delco Radio Div. of G. M. Corp. . . . Kokome, Ind,
Thermonetics Inc. ... ... .. Canoga Park,Cal.
Tranex Company . Mountain View, Cal.
Hamiin Metal Products Corp, . A.kren, Ohio
Apgstrohm Pree.Inc. . . .. I\o Hollywood, Cal,
Siliconix Ine, e Sunnyvale,Cal,
MeGraw-Edison Cc ....... Manchester, N.H.
Power Design PacificIne, ... ... Palo Alto,Cal.
Clavite Corp. Semiconductor Div, . Palo Alio,Cal.
Signetics Corp. Ca e Sunnyvale,Cal.
Ty-Car Mig.Co. ,Jnc. . ... ... Holljston, Mass,
TRW Rlect, Comp. Div. Des Plaines, I
Chomeries ... . ... ... Plainville, Masgs.
Curtis Instrument,Inc. .. ... . Mt, Kisco, N, Y.
Vishay Instruments Inc.. . . ..., . Malvern, Pa.
E.L DuPont and Co., Inc. . Wilmington, Del,
Purant Mig. Ce. . . Mijwaukee, Wis,
The Bendix Corp. Nav1gati0n &

Control Div. .
Thomas A. Idison Industries,

Div. of McGraw-Edison , . . . West Orange, N.J.
Concoa . ., . Baldwin Park, Cal.

Teterbore, N.J.

From: Handbock Supplements
H4-1 Dated January 1970



Appendix C 3310A/B

@MANUAL BACKDATING CHANGES

Model Model 3310A/B
Name FUNCTION GENERATOR
Preafix

This manual backdating sheet makes this manual applicable to earlier instruments.
Instrument-component values that differ from those in the manual, yet are not listed in
the backdating sheet, should be replaced using the part number given in the manual.
Accomplish the highest number change [irst, and work towards the lowest aumber.

Instrument Serial Prefix Make Manual Changes tnstrument Serial Prefix Make Manual Changes
92000111 and below 11-1 947-01950 and below 11=7
920-0450 and below 112 0947A02850 and below 11—8
94701200 and below 11-3 1048A03650 and below 11--9
947-61450 and below 114 %%8? 1111%%%4%%21%%%&%&2%& 11,10
947-1576 and below 115 33108: 1201400673 & below] 1!
94701700 and below 116

CHANGE NO.1

Page 7-7/7-8, Figure 7-3

Delete Ferrite bead {19) on the base of A1Q20.
Page 6-2, Table 6-1

Delete L9, Ferrite bead, Part No., 9170-0016.

CHANGE NO. 2

Page 6-4
Change AIR34 to R: fxd comp 1200 ohms 5% 1/4 W
(0683-1225).
Change AIRS55 to R: fxd comp 390 ohms 5% 1/4 W
(0683-3915).

Page 6-10
Delete vernier drive plate assembly (03310-60605) and add
spring: vernier (03310-09191).
Deiete Assermnbly: heat sink spacer (03310-24701).

Page 7-7/7-8
Change AIR54 and AIR33 to 1200 ohms and 39C ohms,
respectively.

CHANGE NO. 3
Table 6-1
Delete Panel: Rear (03310-00203). (Miscellanecus).
Add Panel: Rear {63310-00202). {Miscellaneous).
Delete 15, Connector: Power (1251-2357).
Add J5, Conpector: Power {1251-0148).
Delete W1, Cord: Power {8120-1348).
Add W1, Cord: Power (8120-0078).
CHANGE NO. 4
Table 6-1
Delete AIRI163 thru AIRI168 and add AILL thru AILS and
ALL7, Inductor: fxd 20uH 10% (914G-0047).

C-1



3310A/8B Appendix C

NOTE
It is recommended that
inductors L] thru L5 and L7
be replaced by the resistors
Ri63 and R168 as indicated
in the manual if replacement
becomes necessary.

CHANGE NO. 5 .

Model 3310A% with Serial number 947-01575 and below have output
transistors {Q1 and Q2) mounted on z metal bracket as shown below. To
install replacement transistors, remove the bracket and connect the
transistors’ leads directly to the appropriate pins on the A3 assembly.
Transistor assemblies A8 and A9 (mentioned in Change 9) should be used
for this purpose. A heat sink spacer, -hp- part no. 03310-24702, will also
be required.

NOTE
Instruments which have heen
modified per service note
P-3310-69503 have assem-
blies A8 and A9 already in-
stalled.

CHANGE NO. 6

Table 6-1
Delete ASICI (1820-0203} and A3CR28& (1902-0681).
Add A3Q7 and A3Q8 (18540215).
Add A3R34, 7150 chms fxd fim 1% 1/8 W {0698-4471),
Delete A3R36, A3C5, and A3C6 and add A3R35 and A3R36,
2000 ohms fxd comp 5% 1/4 W (0683-2025).
Add A3C4, A3CS, and A3C6, 0001uF fxd cer 500 vdew
(0150-0069).

Figure 74
Delete A3R33, A3R36, A3ICI, A3CR28, A3C5 and A3C6.
Replace with circuit below:

ce b
SO0

AcT
01

~25V,

Change A3CI13 and A3R43 near Q8 to .JuF and 357 ohms
respectively.

Change C11 near Q12 to .1uF.

Delete the component location diagram for the A3 board as
shown in Figures 7-4 and 7-5 and substitute the diagram shown
below.

c2



3310A/B

Appendix C
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CHANGE NO. 7

Table 6-1

Delete A2R22 (0757-0465) and A2R23 (2100-2514).

Figure 7-4

Delete resistors AZR22 and A2R23 near A202. Connect A2C4

from collector of A2Q2 to circuit ground.
Delete the component location diagram for the A2 board as

shown in Figure 74 and substitute the diagram shown below.
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3310A/8 Appendix €

CHANGE NO. 8
Table 6-1:
Delete Panegl Assembly: rear (Miscellaneous), -hp- part no.
03310-60201. (Includes }5 and S5).
Change A2R21 to R: fxd, 2780 £5% 1/4 W, -hp- part no.
0683-0465.
Change the -hp- part no. of the A3 assembly to 03310-66503.
Delete the following components:
A3RZ6* and A3CR29
Change A3R62 and A3R65 to R:fxd, 2282 £ 5% 2 W, -hp- part
no. 0698-3609.
Change A3R66 to R: fxd, 4790 £5% 2 W, -hp- part noc.
0698-3615.
Change A3R72 and ASR77 to R: fxd, 3300 £ 5% 1/4 W, -hp-
part no. 0683-3315,
Change the -hp- part no. of J5 (ac. power connector) to
1251-0148.
Change the -hp- part no. of W1 (a.c. power cord) to 8120-0078.
Add Panel: rear, -hp- part no. 03310-00202 (Miscellaneous).

CHANGE NO. 9
Table 6-1:

Delete Transistors: Output (QF and Q2), -hp- part nos.
1854-0254 and 1853-0012, respectively,
Change the -hp- part no. of the A3 assembly to (3310-66503.
Delete the following components:

A3CR30, A3CR31, A3C27, A3C28, A3R104, and

A3R105.
Add to Chassis Mounted Components:
Queput transistor assembly (A8), -hp- part no. 03310-6790¢,
includes:
Transistor: Si NPN, -hp- part no. 18540254,
C: fxd, 47 pF 35 vdcw, -hp- part no. 0180-0291.
Output transistor assembly (A9), -hp- part no. 0331067902,
inchudes:
Transistor: Si PNP, -hp- part no. 0185-0012.
C: fxd, 47 uF 35 vdew, -hp- part no. 0180-0291.
Add Spacer: heat sink, -hp- part no, 03310-24702 1 ea. (Mise. ).
Also make the changes indicated on Figure 7-5 of this manual.
Capacitor A3C26%* should be shown in Figure 7-4 | It is
connected in the same manner as shown on the schematic for the
latest instruments. {Figure 7-4).

All references to 33108 in the manual alsc apply to 3310A-H10.

Change AIR71 and AIR81 to R: fxd, 100 kQ £ 5% 1/4W -hp-
part no. 0683-1045,

Change A1C22 and AlC26 to C: fxd, 1 yF 35V, -hp- part no.
0180-0291.

C4



Appendix C

CHANGE NO. 10
Table 6-1:

Change CR1 to 1902-1200

Change Panel: front 3310A to 03310-00201
Panel: front 33108 to 03310-00206
Cover: side to 5000-0150
Cover assy: top to 5060-5922
Cover: bottom to 5000-0716

CHANGE NO. 11
Page 5-11, Paragraph 5-159, third sentence.
Change to read as follows: Adjust A2C3 for best frequency
response . . .

Page 5-12, Table 5-4.
Under Purpose, opposite A2C6%, change to the following:
Pad for A2C3. Sine flatness at $ MHz. Under Nominal
Value, change tc 10 pF £ 2 pF.

Page 6-6.
Change A2C3 tc 01210430 1 4 pF -9.2 pF.
Change A2C6% to 0150-0055 5.6 pF

Add A3C3
Page 7.9,
Delete AZR7 and change C3 as follows:
L Rt

FREQ ™
RESPONCE 7 C3
ADJ lc4"’902pF

Change A2C6* to 10 pF.
Delete “FREQ RESPONSE ADJ” next to A2C6*.
Delete A3C3.

C-5
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