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PART ONE

OPERATING AND SERVICE MANUAL

Binder part No. 34740-90011
(Includes cover sheet)
Manual Part No. 34740-90012 or 34750-90012
(Binder, System Introduction and Display Manual)

MODEL 3470

MEASUREMENT SYSTEM

IMPORTANT NOTICE

This instruction manual requires no change sheet. Any
change information has already been integrated into the
manual by page revisions. Revised pages have a
revision letter which can be found on the lower corner
of the page. Reference may also be made to Section VIl
of each manual where backdating information for earlier
instruments can be found.

Copyright Hewlett-Packard Company 1972
P.O. Box 301, Loveland, Colorado 80537 U.S.A.

Printed:

Vi

June 1973
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HEWLETT @ PACKARD

CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published specifications at the time of
shipment from the factory. Hewlett-Packard Company further certifies that its calibration measurements
are traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau’s
calibration facility, and to the calibration facilities of other International Standards Organization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and workmanship for a period of
one year from the date of shipment, except that in the case of certain components, if any, listed in
Section | of this operating manual, the warranty shall be for the specified period. Hewlett-Packard will, at
its option, repair or replace products which prove to be defective during the warranty period provided they
are returned to Hewlett-Packard, and provided the proper preventive maintenance procedures as listed in
this manual are followed. Repairs necessitated by misuse of the product are not covered by this
warranty. NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

If this product is sold as part of a Hewlett-Packard integrated instrument system, the above warranty shall
not be applicable, and this product shall be covered only by the system warranty.

Service contracts or customer assistance agreements are available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office, Addresses are
provided at the back of this manual.

Vii
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INTRODUCTION

The 3470 Measurement System is a series of modules
that may be plugged together to form several different
measuring instruments, including both line powered and
battery powered versions.

A mainframe display module is connected to a bottom
plug-on function module to form a complete instrument.

The BCD and/or Battery plug-on module may be added
between the display and function modules as desired.

Refer to the Operating and Service Manual of the plug-
on module to be used with the display module for the
operating instructions, incoming inspection, and adjust-
ment procedures of the instrument as a whole.

34740A

[

DISPLAY MODULE \

DISPLAY MODULE
34750A

BATTERY MODULE

BCD MODULE

34720A

347218

DC VOLTMETER MODULE
34701A

34702A

‘ MULTIMETER MODULE J

DCV/DCA/t METER
34703A

Possible Instrument Configurations

viii
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SECTION 0
INTRODUCTION
Improvement  Report) as prescribed in AR
0-1. SCOPE. 70058/NAVSUPINST  4030.29/AFR  71-13/MCOP40
30.29A and DLAR 4145.8.
a. This manual in Part 1, describes C. Discrepancy in  Shipment  Report

Multimeter ME-498/U (fig. 3-1) and provides instructions
for operation and maintenance. Throughout this manual
the ME-498/U is referred to as the Hewlett-Packard
Model 34702A.

b. Part 2 describes Indicator ID-2101/U
(fig.1-1, Part 2). This display module is referred to as the
Hewlett-Packard Model 34750A.

0-2. INDEXES OF PUBLICATIONS.

a. DA Pam 310-4. Refer to the latest issue
of DA Pam 310-4 to determine whether there are new
editions, changes, or additional publications pertaining to
the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7
to determine whether there are modification work orders
(MWOQO'’s) pertaining to the equipment.

0-3. FORMS AND RECORDS.

a. Reports of Maintenance and
Unsatisfactory Equipment. Maintenance forms, records,
and reports which are to be used by maintenance
personnel at all maintenance levels are listed in and
prescribed by TM 38-750.

b. Report of Packaging and Handling
Deficiencies. Fill out and forward DD Form 6 (Packaging

0-1

(DISREP) (SF 361). Fill out and forward Discrepancy in
Shipment Report (DISREP) (SF 361) as prescribed in
AR 55-38/NAVSUPINST 4610.33B/AFR 7518/MCO
P4610.19C and DLAR 4500.15.

0-4. REPORTING EQUIPMENT

IMPROVEMENT RECOMMENDATIONS (EIR).

EIR’s will be prepared using SF 368 (Quality Deficiency
Report). Instructions for preparing EIR’s are provided in
TM 38-750, the Army Maintenance Management
System. EIR’s should be mailed direct to Commander,
US Army Communication and Electronics Materiel
Readiness Command, ATTN: DRSEL-ME-MQ, Fort
Monmouth, NJ A reply will be furnished direct to you.

0-5. ADMINISTRATIVE STORAGE.

Administrative storage of equipment issued to and used

by Army activities shall be in accordance with TM 740-
90-1 and[paragraph 2-8|

0-6. DESTRUCTION OF ARMY ELECTRONICS
MATERIEL.

Destruction of Army electronics materiel to prevent
enemy use shall be in accordance with TM 750-244-2.
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SECTION |

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This manual contains installation and operating
instructions as well as maintenance information which
includes performance checks for the Model 34702A. A
schematic diagram, theory of operation, and
troubleshooting information are provided for use in
maintaining the 34702A Multimeter Module.

1-3. DESCRIPTION.

1-4. The Hewlett-Packard Model 34702A Multimeter
is a signal conditioning module that may be connected to
a Model 34740A or 34750A Display Module, to measure
AC Voltage, DC Voltage, or resistance. The AC and DC
volts functions provide four decade ranges from | V to
1000 V. Six resistance ranges from 100 full scale to 10
MQ full scale are provided by the "Q (fy)" function. Each
available range of the Model 34702A has 100%
overranging capability except the 1000 V range which
has 20%.

AAAAAAAAAAAAAAAAAAA
\AA LA AL Al ALl sl 4

$ CAUTION

.................
S EPT PO S ee ey e

Overload protection circuits allow up to
1200 V peak to be applied to the INPUT
V  terminals without damaging the
instrument. Up to 350 V can be applied
to the INPUT S terminals without
damaging the instrument. No more than
500 V should be applied between LO
and Chassis. Do not apply voltage
between LO and Chassis when using
the 34721A or 34721B BCD Module.
These modules connect LO to Chassis
when attached to the Model 34 702A.
1-5. SPECIFICATIONS AND GENERAL
INFORMATION.

11

1-6. [_Table 11 lists specifications for the Model
34702A Multimeter. This table supersedes all other
previously printed specifications. Procedures are
provided in Section V to verify performance of the
instrument to its specifications and to readjust the
instrument if required. The accuracy S(Pecifications apply
for ambient temperatures of 23°C+ 5°C. For
temperatures outside this range, a temperature
coefficient factor (listed in must be used.

1-7.[__Table -2 lists general information relating to the
instrument.

1-8. INSTRUMENT AND MANUAL
IDENTIFICATION.
1-9. A three-section serial number (XXXXAXXXXX) is

used to identify your Model 34702A.
illustrates the meaning of the three parts of the number.

1-10. This manual is kept up-to-date with revised
pages. If the serial number of your instrument is lower
than the one on the title page of this manual, refer to the
backdating information in Appendix A which adapts this
manual to your instrument. All correspondence with
Hewlett-Packard Company should include the complete
serial number.

XXXX A XXXXX
S —— S
Four digit prefix  Letter identifies the Five digit suffix
identifies a series  country where the identifies a par- O

instrument was man- ticular instru-
ufactured. ment in » series.

[A - America, U - United Kingdom,
J- Japan, G - Germany}

of instrumants,

Figure 1-1. Instrument Serial Number.
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Table 1-1. Specifications. (Measured using 34740A or 34750A Display Unit)

DC VOLTAGE
34740A
Performance:
Accuracy (+ 23°C t 5°C), < 95% RH)

30 days =+ (0.03% of reading + .01% of range)
90 days + (0.04% of reading + .01% of range)
6 mo. =+ (0.05% of reading + .02% of range)
1 yr. +(0.06% of reading + .02% of range)

Stability (24 hours, + 23°C + 1°C)
+ (0.01% of reading + 0.005% of range)

Temperature Coefficient (0° C to + 50°C)
DC voltage: t (0.0035% of reading + 0.001%
of range)/°C.

Input Characteristics:
Input resistance
1and 10 Vranges: 11.11 M + 0.2%
100 Vrange: 10.1 M + 0.2%
1000 V range: 10 M + 02%

Effective Common Mode Rejection (1 k unbalance)
DC: >80dB.*

Normal Mode Rejection
50 Hz (Option 050): >60dB (50 Hz + 0.1%)
60 Hz (Option 060): >60dB (60 Hz + 0.1%)
*Does not apply when BCD Module is used.

AC VOLTAGE
34740A
Performance:
Accuracy (+ 23°C + 5°C, <95% RH)
30 days
45 Hz to 20 kHz + (0.25% of reading + .05%
of range)
20 kHz to 100 kHz + (0 75% of reading + .05%
of range)
90 days
45Hz to 20 kHz  + (0.30% of reading + .05%
of range)
20 kHz to 100 kHz + (0.80% of reading + .05%
of range)
6mo.
45 Hz to 20 kHz + (0.35% of reading + .05%
of range)
20 kHz to 100 kHz + (085% of reading + .05%
of range)
1yr.
45Hz to 20 kHz  + (0.50% of reading + 0.05%
of range)
20 kHz to 100 kHz + (1.0% of reading + 0.05%
of range)

Temperature Coefficient (0°C to + 50°C)
AC voltage: * (0,03% of reading + 0.001%
of range) /°C.

Stability (24 hours, + 23°C + 1°C)
AC voltage: 45 Hz to 20 kHz: * (0.15% of reading
+ 0.05% of range)
20 kHz to 100 kHz: + (0.4% of reading
+ 0.05% of range)

Response Time: < 2 s within + 0.3% of final value or 20
counts, whichever is greater.

Input Characteristics:

Input impedance
1 and 10 V ranges: 11.11 M + 02%/ /80 pF max.
100 V range: 10.1 M + 0.2%/ /80 pF max.
1000 V range: 10 M + 0.2%/180 pF max.
OHMS

34740A
Performance:
Accuracy (+ 23°C + 5°C,< 95% RH)
30 days
10 MO range + (0.25% of reading + 0.02%
of range)
All other ranges + (0.05% of reading + 0.02%
of range)
90 days
10 M range + (0.30% of reading + 0.02%
of range)
All other ranges + (0.06% of reading + 0.02%
of range)
6 mo.
10 M range + (0.35% of reading + 0.03%
of range)
All other ranges + (0.07% of reading + 0.03%
of range)
1yr.
10 M range + (0.50% of reading + 0.03%
of range)
All other ranges t (0.11% of reading + 0.03%
of range)

Stability (24 hours, 23°C + 1°C)
10 Mnrange  + (0.1% of reading + 0.01%
of range)
All other ranges + (0.02% of reading + 0.02%
of range)

Temperature Coefficient (0°C to + 50°C)
Q
10 Ml range: + (0.035% of reading + 0.001%
of range) / C.
All other ranges' t (0.006% of reading + 0.001%
of range) / C.
DC VOLTAGE
34750A
Performance:
Accuracy (+ 23°C + 5°C), < 95% RH)
30days * (0.025% of reading + .005% of range)
90 days  + (0.035% of reading + .005% of range)
6 mo. + (0.045% of reading + .007% of range)
1yr. + (0.06% of reading + .01% of range)

NOTE: Due to temperature change inside the instrument
between line and battery operation, the references
must be adjusted when changing modes to achieve
these specifications

Stability (24 hours, + 23°C + 1°C)
DC voltage: + (.008% of reading i .004% of range)
Temperature Coefficient (0°C to + 50°C)
DC voltage: * (0.0025% of reading + 0.0002% of
range) / C
Input Characteristics
Input resistance
1and 10 Vranges: 11.11 M +0.2%
100 Vrange: 10.1 M +.0.2%
1000 V range: 10 M + 0.2%
Effective Common Mode Rejection (1 kO unbalance)
DC: >80 dB.*
*Does not apply when BCD Module is used
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Table 1-1. Specifications (Cont'd).

Normal Mode Rejection
50 Hz (Option 050): >60 dB (50 Hz + 0.1%)
60 Hz (Option 060): >60 dB (60 Hz + 0.1%)
AC VOLTAGE
34750A
Performance:

Accuracy (+ 230 + 5C, A 95% RH)

30 days
45 Hz to 20 kHz  +(0.25% of reading + .05%
of range)
20 kHz to 100 kHz + (.75% of reading + .05%
of range)
90 days
45 Hz to 20 kHz  + (.3% of reading + .05%
of range)
20 kHz to 100 kHz + (.8% of reading + .05%
of range)
6 mo.
45 Hz to 20 kHz  + (.35% of reading + .05%
of range)
20 kHz to 100 kHz + (.85% of reading + .05%
of range)
1yr.
45 Hz to 20 kHz  + (0.50% of reading + 0.05%
of range)
20 kHz to 100 kHz * (1.0% of reading + 0.05%
of range)

Stability (24 hours, + 23°C + 1° C)
AC voltage: 45 Hz to 20 kHz: + (0.15% of reading
+ 0.05% of range)
20 kHz to 100 kHz: + (0.4% of reading
+ 0.05% of range)

Temperature Coefficient (0°C to + 50°C)
AC voltage: + (0.03% of reading + 0.001%
of range) /°C
Response Time: < 2 s within + 0.3% of final value or 200
counts, whichever is greater.

Input Characteristics:
Input impedance
1and 10 Vranges: 11.11 M + 0.2%/1 /80 pF max.

100 V range: 10.1 M + 0.2%1/80 pF max.
1000 V range: 10 M + 0.2%/ /80 pF max.

OHMS
34750A
Performance:
Accuracy (+ 23°C + 5°C, < 95% RH)
30 days
10 M range +(0.25% of reading + 0.015%
of range)
All other ranges + (0.045% of reading + 0.015%
of range)
90 days
10 M range + (0.3% of reading + 0.015%
of range)
All other ranges + (0.055% of reading + 0.015%
of range)
6 mo.
10 M range + (0.35% of reading + 0.02%
of range)
All other ranges + (0.065% of reading + 0.02%
of range)
1yr
10 M range + (0.50% of reading + 0.02%
of range)
All other ranges + (0.11% of reading + 0.02%
of range)

NOTE: Due to temperature change inside the instrument
between line and battery operation, the references
must be adjusted when changing modes to achieve
these specifications.

Stability (24 hours, 23°C + 1°C)
10 M range + (0.1% of reading + 0.009% of range)
All other ranges + (0.2% of reading + 0.015% of range)

Temperature Coefficient (0° C to + 50° C)
10 M range: # (0.035% of reading + 0.001%
of range) /°C
All other ranges: +(0.006% of reading + 0.001%

Table 1-2.
DC VOLTAGE
34740A
Ranges:
Full Scale Maximum
Range Reading Reading
1V +1.0000 V +1.9999 V
oV +10.000 V +19.999 V
100V +100.00 +199.99 V
1000 V + 1.0000 V +1200.0 V
Overrange

1000 V range: 20%.
All other ranges: 100% (19999 max reading)

Range Selection: manual pushbuttons
Performance:
Reading Rate

Option 050 (50 Hz): 8/s fixed
Option 060 (60 Hz): 5/s fixed

of range) /°C

General Information.

nput Characteristics:
Input terminals: floating pair.*

Maximum input voltage
High to low 1200 V
Low to Chassis + 500V*
*Does not apply when BCD Module is used.

AC VOLTAGE
34740A
Ranges:
Full Scale Maximum
Range Reading Reading
1V 1.0000 V 1.9999 V
oV 10.000 V 19.999 V
100V 100.001 199.99 V
1000 V 1.0000 V 1200.0 vV
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Table 1-2. General Information (Cont'd).

TM 11-6625-2809-14 & P

Overrange
1000 V range: 20%
All other ranges: 100% (19999 max reading)

Range selection- manual pushbuttons
Performance:
Frequency range: 45 Hz to 100 kHz

Input Characteristics:
input terminals: floating pair. *
Maximum input voltage
High to low: 1200 V rms. Except 1 V range.
1V Range:
1200 V rms maximum 45 Hz - 200 Hz

Overrange

1000V range: 20%

All other ranges 100% (199999 max reading)

Range selection: manual pushbuttons

Reading rate

Option 050 (50 Hz): 4/s fixed

Option 060 (60 Hz).

Input terminals: floating pair *

Maximum Input voltage
High to Low: + 1200 V
Low to Chassis: + 500 V-*
* Does not apply when BCD Module is used.

5/s fixed

300 V rms maximum 200 Hz - 100 kHz AC VOLTAGE
34750A
Low to Chassis: + 500V * Ranges:
* Does not apply when BCD Module is used. Full Scale Maximum
Q Range Reading Reading
347‘;&?}963, Y 1.00000 V 1.99999 V
. - 10V 10.0000 V 19.9999 V
R Full Scale Maximum 100 V 100.000 V 199.999 V
ange Reading Reading 1000 V 1000.00 V 1200.00 V
100 Q 100.00 Q 199.99 Q
1kQ 1.0000 KQ 1.9999 KQ Overrange
100 kQ 100.00 KQ 199.99 KQ All other ranges. 100% (199999 max reading)
1000 kQ 1000.0 KQ 1999.9 KQ
10 MQ 10.000 MQ 19.999 MQ Range selection: manual pushbuttons
Overrange: 100% on all ranges Frequency range: 45 Hz to 100 kHz
Range selection: manual pushbuttons Input terminals: floating pair
Input Characteristics: Maximum input voltage
High to Low: 1200 V rms except on 1 V range.
Input terminals: floating pair (different from voltage On1Vrange 2.5 x 10° V Hz limit with min-
input terminals). imum protection of 300 V rms.
Low Chassis: + 500 V
Current through measured resistor: 10 mA on 100 Q Q
range decreasing one decade per successively high- 34750A
er range. Ranges:
100 Q 100.000 Q 199.99 Q
Effective Common Mode Rejection: same as dc spec- 1kQ 1.00000 kQ 1.99999 KQ
ifications. 10 kKQ 10.0000 kQ 19.9999 kQ
100 kQ 100.000 kQ 199.999 KQ
Overload protection: + 350 V peak (248 V rms sine 1000 kQ 1000.00 kQ 1999.99 KQ
wave). 10 MQ 10.0000 MQ 19.9999 MQ
Other:
Overrange: 100% on all ranges
Operating temperature: 0°C to + 50°C.
Range: selection manual pushbuttons
Storage temperature: - 40°C to + 75°C.
Input terminals: floating pair (different from voltage
Line requirements: 100/120/220/240 V input terminals).
- 10%, + 5% switchable:
48 Hz to 440 Hz; < 8.7 VA. Current through measured resistor: 10 mA on 100 Q
DC VOLTAGE range decreasing one decade per successively high-
34750A er range.
Ranges:
Eull Scale Maximum Effective Common Mode Rejection: same as dc spec-
Range Reading Reading ifications.
1é x i 1008888 x i 1998338 x Overload protection- t 350 V peak (248 V rms sine
100 vV +100.000 V +199.999 V wave).
‘000 vV +1000.00 V +1200.00 V
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SECTION Il
INSTALLATION
2-1. INTRODUCTION. 2-7. If a 34720A Battery Module or a 34721B BCD
Module is to be used between the display module and
2-2.  This section contains installation and shipping the 34702A then the side locks on this middle module

information for the Model 34702A.

2-3.  INITIAL INSPECTION.

2-4.  The Model 34702A should be inspected upon
receipt for damage that might have occurred in transit. If
there is damage due to shipping, file a claim with the
carrier.  If there are other electrical or mechanical
deficiencies refer to the warranty statement on the back
of the title page. Use the procedures provided in Section
V to check instrument performance.

2-5.  CONNECTION TO THE DISPLAY MODULE.
2-6.  Referring tb Figure 2-1, connect the Model

34702A to the Display Module using the following
procedure:

a. Pull the side locks on the Display Module to the
rear.

b. Position the Display Module and 34702A together
so that the tabs and slots on the sides of the two units
interlock.

c. Push the side locks toward the Display Module.
This pulls the two units together and locks them.

hold the 34702A.

2-8. REPACKAGING FOR SHIPMENT.

2-9. If the instrument is to be shipped to Hewlett-
Packard for service or repair, attach a tag to the
instrument describing the work to be accomplished and
identifying the owner of the instrument. Identify the
instrument by serial number, model number and name in
any correspondence. If you have any questions, contact
your local Hewlett-Packard Sales and Service Office.

2-10. If the original shipping container is to be used,
place the instrument in the container with appropriate
packing material and seal the container well with strong
tape or metal bands.

2-11. If an -hp- container is not to be used, use a
heavy carton or wooden box with an inner container.
Wrap the instrument with heavy paper or plastic and
place cardboard strips across the face for protection
before placing the instrument in the inner container. Use
packing material around all sides of the inner container,
and seal the outer container well with strong tape or
metal bands. Mark the container with "DELICATE
INSTRUMENT" or "FRAG-

ILE."

Figure 2-1. Installation of the Model 34702A
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SECTION 1l

OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

3-2.  This section contains instructions and information
which will assist you in proper operation of the Model
34702A Multimeter Module. A Model 34740A or 34750A
Display Module is required to operate the Model 34702A.
Included in this section is identification of controls,
indicators and connectors; operating procedures; and
BCD output code information (for use in conjunction with
the 34721B BCD Module).

3-3.  PANEL FEATURES.

3-4. The panel features of the instrument are
described i
3-5. FRONT PANEL OPERATION.

3-6. There are two manual controls; the function
switch and the range switch (See [Eigure 3-1)] Each
range, except the 1000V range, has 100% overranging
capability; e.g. using a four digit display module 1.9999 V
can be measured on the | V range. The display blanks
at 200% of range, indicating an overload.

AAAAAAAAAAAAAAAAAAA
\AA LA AL Al ALl sl 4

$ CAUTION

.................
S EPT PO S ee ey e

Overload protection circuits allow up to
1200 V peak to be applied to the
INPUT V terminals without damaging
the instrument. Up to 350 V can be

terminals without damaging the instrument. No
more than 500 V should be applied between LO
and Chassis (Grnd. ). Do not apply voltage
between LO and Chassis when using the 34721A or
34721B BCD Module. These modules connect LO
to Chassis when attached to the Model 34702A.

3-7. DC Voltage Measurement.

3-8. Set the Function switch to DCV, select the
required voltage range, and apply the voltage to be
measured to the INPUT V terminals.

3-9. AC Voltage Measurement.

3-10. Set the function switch to ACV, select the
required voltage range, and apply the voltage to be
measured to the INPUT V terminals.

3-11. Resistance Measurement.

3-12. Set the function switch to Q (92), select the
required resistance range, and connect the device to be
measured to the INPUT Q terminals.

3-13. 34721B/5055A OUTPUT CODES.

3-14. Output codes obtained from a 34721B BCD
Module when used in conjunction with the Model 34702A
and a display module are listed in Refer to
the 34721B Operating and Service Manual for further
information regarding the BCD Module

applied to the INPUT Q.
Table 3-1. 34721B5055A Output Codes
Polarity
Number | Overload Range Function Overrange | Digits Columns
Printed | Column 9 Column 8 Column 7 Column 6 1 through 5
k Q Volts
0 DCV underrange @)
1 + 10000 ACV overrange 1
2 1000 1000 kQ 2
3 100 100 3
4 10 10 4
5 1 1 5
6 1 1 6
7 7
8 8
9 9
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Figure 4-1. Block Diagram.
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SECTION IV

THEORY OF OPERATION

4-1. INTRODUCTION.

4-2. This section contains a description of the Model
34702 Multimeter in simplified form followed by a more
detailed functional description. A detailed circuit
schematic is shown inFigure 7-3]

4-3. BLOCK DIAGRAM DESCRIPTION.

4-4. The circuits of the Model 34702A can be divided
into four major blocks shown in

4-5. ACV And DCV Attenuator.

4-6. The ACV/DCV Attenuator reduces the level of
the signal applied to the input so that it can be measured
by the 34740A or 34750A Display Module. The signal
can be attenuated by a factor of I, 10, 100 or 1000.

4-7. Current Source.

4-8. Resistance measurements are made by passing
a known current through the resistor being measured
and then measuring the voltage developed across the
resistor. The current source supplies five different
currents used by the six available ohmmeter ranges.
Resistance of an unknown is measured by connecting it
across the Q terminals and selecting Q function.

4-9-.  Range/Function Switches

4-10. Range and Function switching is accomplished
by manual selection. Data from the Range and Function
switches is supplied to the Display Module, and to the
BCD Module when it is connected.

4-11. AC Converter.

4-12. The AC Converter accepts ac voltage from the
attenuator and changes it to a dc voltage proportional to
the level of the applied signal.

4-13. DETAILED THEORY OF OPERATION.
4-14  ACV/DCV Attenuator.

4-15.[_Figure 412 shows the ACV/DCV Attenuator with
its AC and DC voltage accuracy adjustments deleted.
Resistors R3, R5, and R7, shown in Figure 7.3 are dc
adjustments. Capacitors C3 through Cl 1, also shown in
Figure 7-j provide ac compensation for the attenuator.

4-16. Q Converter.

4-17. Current Source. A simplified diagram of the
Qmeter current source is shown in[Figure 4-3&. Zener
diode CRI6 is the voltage reference for the current
source.

C:U—«-—l

INPUT :
o 5 AcY
— RI

c2 IoM3  OTHER STHER 100V 1000V
47 csl l \ Range Selection Tabie

TO
AC CONVERTER
OR DC BYPASS

347024-8-3613

ATTENUATOR SHOWN WITH ACV SELEC.
TED ON THE 1V RANGE. THE RANGE
SELECTOR SWITCHES ARE ME-
CHANICALLY LINKED 50 THAT WHEN
ONE 1S SELECTED, THE OTHERS ARE
RELEASED.

| S
Range
e b | Selected A&B c D
Hs088K S
1V up up up
10V down up up
100 V down down up
1000 V down up down

Figure 4-2. ACV/DCV Attenuator.
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Amplifier A is connected in a non-inverting configuration
and R, is adjusted such that 1 V (.1 V for the 10MIO
range) is developed across R, and R, Amplifier B has its
+ input connected to a stable dc voltage of -6.2 V. The -
input is connected to the output of Amplifier A through
the range reference resistors R52 - R56. The | V across
R. and R, causes the output of Amplifier B to become
more positive. This allows the current through Qx to vary
such that the input of Amplifier B becomes
approximately -6.2 V. The input current to Amplifier B is
very small. Consequently the current that flows through
the range reference resistors is the same as the current
supplied by the source of Qx. The drain current of Qx is
almost identical to its source current because the gate
current is extremely small. The drain current flows
through Rx and develops a dc voltage which is applied to

TM 11-6625-2809-14 & P

the Display Module input. The output current, I, is
changed for different resistance ranges by changing the
value of R, On the 10 M Q range

Switch Sb is in the 10 M Q position which reduces the
voltage between points 4 and 5to .1 V.

4-18. Ohms Protection Circuit. The actual circuit
represented by Q, in(Eigure 4-3h is shown in Figure 4-
3b. The ohmmeter circuits are protected for voltages
applied to the "Q (f)" input up to 350 V peak. Large
negative voltages are blocked by CR12. Large positive
voltages are blocked by the high collector to base
breakdown voltages of Q13 and Q14. CR13 conducts
for positive voltages greater than approximately 2 V,
causing CR14 to conduct.

OHMS SENSE
(TO DISPLAY MODULE)

@

ref
—-

lvef’ Rx

RESISTORS

RANGE REFERENCE

+

62,

Ox
‘Ll : )@ RANGE SELECTION
SWITCH ~ |

Sa

\

—6s2V

I’

—6e2V

{A) SIMPLIFIED OHMMETER CURRENT SOURCE

R52 R53 R54 RS5 RS6A|

Bz

VAA--AA/

CRI6

Oel VS

®
5 sy s

— <

{8) ACTUAL CIRCUIT THAT REPLACES O SHOWN IN (A].

Figure 4-3. Ohms Converter.
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turning on Q12. This places - 12 V at the collector of
Q12 which turns off transistors QI 1, Q13, and Q14.
419. AC Measuring Circuits.

420. A simplified diagram of the circuits used to
measure ac voltage is shown i

The attenuation of the input signal by the Attenuator
for the four ac voltage ranges is:

TM 11-6625-2809-14 & P

The output voltage of the attenuator is buffered by the
Impedance Converter. The voltage gain of the
Impedance Converter is adjustable and is approximately
one. lts input impedance is very high to minimize loading
of the Attenuator and its output resistance is low to drive
the Converter Amplifier. The AC Converter yields a dc
output voltage that is proportional to the average value of
the negative half-wave rectified input signal. The
resulting voltage is filtered and measured by the Display
Module.

Range Attenuation Factor 4-21. Impedance Converter. A simplified diagram of
v X1 the Impedance Converter is shown in The
10V X0.1 input transistor Q1 is a source follower. Transistors Q2
100V X 0.01 and Q3 constitute an amplifier that provides bias current
1000V X 0.001 to Q1 and a high input resistance (load resistance) for
Q1. A positive going voltage at point 1 causes the
voltage at point 2 to increase. This increased voltage at
point 2 increases the
S AC CONVERTER =N
H— @
ocwacy | © 50K
A e % o
Lo—| < —t—9
et e o
(BUFFER AMP) | @ g voLTAGE
2}-]2 ) E: R3 R3ze FILTER OISPLAY
K 2.2K$  242K3 MODULE
220K
D¢ +
el
J4TOZA-D -3418 4.2'4'K 1€ @
AC FEEDBACK R33<
5003
\%
1+ Vmaox
v N N
O] "’llllll,f".’""lﬁ'///lllll’ '
Ve OLTMETER RESPONDS TO THIS 245 {vmen)
sVmax A‘r OF WAVEFORM
v
@ N1/ G @ GM —
an ¥ 30max) ~ o8 Vman)
~ o 7{Vmox}
Ay, o= —
i ® NN

Figure 4-4. Ac/DC Converter.
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current through Q2. The increased current causes the
voltage at point 4 to increase. Since Q3 is an emitter
follower, point 3 will also increase and follow very closely
the voltage at point 2. Since the output voltage is taken
at the emitter of Q3, RI3 may be increased to make the
gain of the amplifier greater than unity.

4-22. AC Converter. Refer tb_Figure 4-4 for the
following discussion. Overall ac feedback is supplied
from point 5 back to the inverting input. The voltage at
point 5 is similar in shape to the voltage at point 2,
inverted and about one-half the amplitude. Current for
the negative half of the waveform at point 5 flows
through CR8, R31 and R33. Current for the positive half
of this waveform flows through CR9, R32 and R33. The
output voltage is taken at the cathode of CRY, filtered by
the Low Pass Filter and measured by the Display
Module.  The DC Feedback Amplifier provides a low
frequency feedback path around the Converter Amplifier
to keep the Converter Amplifier biased properly.

4-4
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+i2v -2V =12v

347024-8-3616 11K 2

Figure 4-5. Impedance Converter.



TM 11-6625-2809-14 & P

IWARNING II

These servicing instructions are for use by qualified personnel
only. To avoid electrical shock, do not perform any servicing
other than that contained in the operating instructions unless

you are qualified to do so.
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SECTION V.

MAINTENANCE

5-1. INTRODUCTION.

5-2. This section contains information necessary for
maintenance of the -hp- Model 34702A Multimeter.
Included are Performance Tests and Adjustment
Procedures for the 30 day, 90 day, 6 month, and | year
intervals referred to in To determine the
optimum calibration interval for your instrument, refer to
MIL Specification MILC-45662A. If, after completing the
Performance Checks, you find that the instrument does
not meet its required specifications, refer to the
Adjustment Procedure (Paragraph 5-16)] Attempt to
readjust the instrument to bring it into specification. If,
after adjusting the instrument, it is still out of
specification, refer to troubleshooting in Section VII.

5-3. RECOMMENDED TEST EQUIPMENT.

5-4. The test equipment that is recommended for
maintaining the Model 34702A is listed in If
the recommended model is not available, use equipment
It.hatdhas: specifications equal to or better than those
isted.

5-5. PERFORMANCE TESTS.

5-6. The following tests verify that the Model 34702A
is operating properly and meets the specifications listed
in [Table 1-1|of this manual. These tests should be
completed before any attempt is made to adjust the
instrument.

5-7. A Performance Test Record is provided at the
end of this section for recording the results of the
Performance Tests.

5-8. All of the following tests have been written to
include the use of either a 34740A or 34750A Display
Module.

5-9. DC Accuracy Test (DCV Function).

DESCRIPTION:
This test verifies the ability of the Model 34702A to
measure dc voltage accurately within the specification
limits.
SPECIFICATION.
34740A
Accuracy (+ 23° C + 5° C), < 95% RH):

30 days + (0.03% of reading + .01% of range)
90 days + (0.04% of reading + .01% of range)
6 mo. + (0.05% of reading + .02% of range)

lyr .+ (0.06% of reading + .02% of range)

TM 11-6625-2809-14 & P

Table 5-1. Recommended Test Equipment.

Instrument Required Recommended
Type Characteristics Model
AC Calibrator 1v,10V, 100V -hp- Model
1000V, 45 Hz to T45A/746A

100 kHz
Accuracy: +0.04%
of setting (45 Hz to

20 kHz)

+ 0.15% of setting

(100 kHz)
100 Q, 1KQ Accuracy: +0.01% General Radio
10KQ, 100KQ Model GR 1433-Z
1IMQ, 10MQ Decade Resistor

standard resistors

DC Standard 1Vv,10V, 100V,
1000 V Ranges

Accuracy: +0.008%

-hp- 740B

Electronic Capable of measur- -hp- Model 5300A/
Counter ing the period of 5302A

50 Hz or 60 Hz to
within + .01%

34750A
Accuracy (+ 23°C + 5°C), <95% RH):
30 days +(0.025% of reading + .005% of range)
90 days +(0.035% of reading + .005% of range)
6 mo. +(0.045% of reading + .007% of range)
1yr. +(0.06% of reading + .01% of range)
RECOMMENDED TEST EQUIPMENT:
DC Standard, -hp- Model 740B
TEST PROCEDURE:

a. Select the DCV function of the Model 34702A
and connect a dc standard (-hp- Model 740B or
equivalent) to the 34702A INPUT V terminals.

b. Check dc accuracy for both polarities of input
according tg_Table 5-2. Apply short to 34702A input to
check 0 V reading on all ranges.

NOTE
With 1000 V applied only the positive

polarity is checked due to the possibility
of arcing within the Model 740B.
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PERFORMANCE TEST

T™M 11-6625-2809-14 & P

Table 5-2. DC Accuracy.

347404 Display 34750A Disptay
ocC 347024 DC 34702A
Stundard | Range Standard | Range
30 Day 80 Day 6 Months 1 Year 30 Day 90 Day 6 Months 1 Year
- D00t wo | - 0001 two | - 0002 10 | - 0002 to - 00004 to| - 0000S to|. DOOO7 o] - 00010 to
ov 1V | + 000t + .0001 + 0002 + 0002 ov 1V [+ 00004 + 00005 + 00007 + 00010
+ 9996 to + 9995 to + 9993 to | + 9992 1o t 899971 to] ¢+ 99960 10 ). 99948 to] ¢ 99930 to
v 1V | +£1.0004 + 10005 1 1.0007 + 1.0008 + 1V 1V | +100029 + 1.00040 + 1.00052 + 1.00070
$+1899310 | £ 1899110 | ¢+ 1898%¢t0 | + 189870 + 1.8994Bto| + 189929 10 {+ 1.89908 to] + 18987610
t19V 1V | £159007 ¢ 1.9009 + 18012 + 19013 19V TV 1190052 + 1.90072 + 190093 + 190124
£ 1997310 | £ 1997110 + 199680 | ¢t 1996510 2 19974610 ¢ 1.99725 10 |+ 199703 to| + 199660 10
£ 1998 Vv TV | 19987 + 1.9989 + 19962 £ 1.9995 £ 1998 v TV | 2199854 + 199875 + 199897 t 193940
-0.00t to | - 0001 to | -0002 ta | - 0002 to -0.7%004 w} - 00005 10]. Q00007 tof - 0.0010 to
ov 10V | + 0001 + 0001 + 0002 + 0.002 av 10V |+ 0L004 + 0.0005 + 0.0007 + 0.0010
£+9996 to [ +9995 10 | +9993 to | £9992 1o + 99971 to| : 99960 to ]+ 39948 0] 99939 10
+ 10V 10V + 10.004 + 10.005 + 10007 + 10.008 ¢ 10V 10V | £ 100029 + 10.0040 + 10 0052 + 10.0070
+ 1899310 | £ 18991 10 + 1898910 | + 1898710 + 189948 10! + 189929 10 |+ 189903 tol + 189876 to
t 19V v + 19.007 + 19.009 + 19012 + 19013 t19Vv 10V |+ 190052 +19.0072 + 19.0093 + 190124
- 0001 10 - 00.01 to - 0002 to - 0002 to - 00004 to] - 00.005 to{.00007 1o - 00010 10
oV 100 v + 00.01 + 00.01 + 00.02 + 00.02 ov 100 vV | + 00.004 + 00.005 + 00,007 + 00010
$99.96 to { £9995 10 | +9993 to | £ 9992 10 99971 10| £ 99960 10 [+99948 10| + 99930 o
1+ 100V 100 v + 100.04 + 100.05 + 100 07 + 100.08 100 vV 100V |+ 100029 + 100.040 + 100.052 + 100.070
+ 1899310 | £ 18991 0 + 1898910 | + 189870 t 189948to| + 189929 10 [+ 189908 to| + 189876 10
+ 190V 100 vV + 190.07 t 180.09 £ 19012 +190.13 + 190V 100V |+ 190,052 ¢ 190.072 + 190093 * 190124
-0001 10 | -000t to - 0002 to - 000.2 to - 00004 tof - D00.0D5 to{- 00007 to} - 000.10 to
OV [1000V | + 0001 + 0001 + 000.2 + 000.2 0oV | 1000V |+ 00004 + 000.05 + 000.07 + 000.10
+9996 to |+ 9995 +9993 10| +9992 o +999.71 to|+ 99960 o[+ 99948 o] + 99930 1o
+1000V [1000V | + 10004 + 10005 + 10007 + 10008 +1000V [ 1000V |+ 100029 + 1000.40 + 1000 52 + 100070

5-10. Input Impedance Test (DCV and ACV
Function).
DESCRIPTION:

Input impedance affects the ability of a voltmeter to

accurately measure a given voltage because of loading
effects caused by the impedance Normally, it is desirable
to achieve as high an input impedance as possible. This
check ensures that the input Impedance of the Model

34702A meets the specifications listed below.

SPECIFIC ATION:

Input Resistance

1and 10 Vranges: 11.11 MQ + 0.2% <80 pF

100 V range:
1000 V range:

RECOMMENDED TEST EQUIPMENT:

AC Calibrator, -hp- Model 745A
DC Standard, -hp- Model 740B

Resistance Decade, GR Model 1433-Z

TEST PROCEDURE:

10.1 MQ + 0.2% <80 pF
10 MQ + 0.2% < 80 pF

a. Connect the equipment as shown il[ Figure 5-1]
The Model 34702A should be set to DCV on the 1 V

range.

b. Set the resistance decade to 10 MQ and then
shunt it with a jumper lead. Set the DC standard for +
1.0000 V (34740A Display) or + 1.00000 V (34750A
Display) as observed on the Display Module.

c. Remove the jumper lead and again observe the
display. It should read between .5258V and .5268V
(34740A) or between .52582 and .52681 (34750A).

NOTE
The 34702A is not checked on the 10 V
range since the input circuit is equivalent
for both the 1 V and the 10 V ranges.

d. Set the Model 34702A to the 100 V range and
short the resistance box with a jumper lead.

e. Set the dc standard for + 100.00 V (34740A) or
+ 100.000 V (34750A) as observed on the Display

Module.
[—————————— |
I WARNING “I

Use extreme caution when removing or
replacing the jumper in Steps f, g and i
to avoid electrical shock when
performing the input impedance test on
the 100 V'’ and 1000 V  ranges.
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Model 34702A PERFORMANCE TEST
DC STANDARD
hp 7408
S | [l—] © DISPLAY
S - hp 34740A734750A

@
LR

QUTPUT CABLE
110558

34T02A-8-3623

RESISTANCE
DECADE

! !!!m. o] MULTIMETER
cacaoe ©f ‘hy 34702A

BOX
G.R. MODEL 1433-Z

Figure 5-1. Input Impedence Test.

f. Turn the dc standard OUTPUT to OFF.
Remove the jumper from the resistance box. Set dc
standard OUTPUT to ON and again observe the display.
It should read 50.20 to 50.30 (34740A) or 50.201 to
50.301 (34750A).

g. Turn the dc standard OUTPUT to OFF. Set
the Model 34702A to the 1000 V range and short the
resistance box with a jumper lead.

h. Turn the dc standard OUTPUT to ON. Set
the dc standard for + 1000.0 V (34740A) or + 1000.00
V (34750A) as observed on the Display Module.

i. Turn the dc standard OUTPUT to OFF.
Remove the jumper from the resistance box. Turn the
dc standard OUTPUT to ON and again observe the
display. It should read 499.7 to 500.7 (34740A) or
499.75 to 500.75 (34750A).

J- Set the dc standard OUTPUT to zero.
Replace dc standard with the ac standard.

k. Set the Model 34702A to the 1 V range.
Replace the resistance box with a 100 kQ resistor (-hp-
Part Number 0757-0465). Connect one end of the
resistor directly to the HI terminal. Set the ac standard
frequency to | kHz. Adjust the ac standard amplitude for
+ 1.0000 Vi 1 count(34740A) or + 1.00000 V + 1 count
(34750A) as observed on the Display Module.

l. Change the ac standard frequency to 20 kHz.
The 34702A display should indicate >.7059 (34740A) or>
.70594 (34750A). This verifies the 34702A input
capacity specification.

5-1. DC Effective Common Mode Rejection.
DESCRIPTION:

Effective Common Mode Rejection (ECMR) is a
measure of the effect of a common mode source on the
measured value or readout of the instrument with a
lkohm unbalance. Typically ECMR is measured in
decibels (dB) and can be calculated by the following
formula:
Common Mode Voltage Applied

ECMR (dB) =20 |Oglo (

Change in Display Indication
SPECIFICATION

Effective Common Mode
unbalance): > 80 dB.

Rejection (I kQ

RECOMMENDED TEST EQUIPMENT:

DC Standard, -hp- Model 740B

Resistor, | kKQ t 1% (resistance decade may be used for
this)

DC STANDARD
hp 7408

9 | [T o

(-]
pBEBIET G

OUTPUT CABLE
110558

3470248 - 3824

DISPLAY
hp 34740A/34750A
—————

—-- 8] MULTIMETER
[_Ié uuuuang hp 34702A

1%

Figure 5-2. Effective Common Mode Rejection
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Model 34702A
TEST PROCEDURE

a. Disconnect all previous connections to the
Model 34702A input and connect the equipment as
shown in [Eigure 5-2.] Set the dc standard for a +10 V
output. Set the 34702A to the | V range.

b. Observe the voltmeter display. It should read
less than 10 counts (34740A Display) or 100 counts
(34750A Display). This verifies an effective common
mode rejection at dc of > 80 dB.

5-12. Normal Mode Rejection.

DESCRIPTION:

Normal Mode Rejection (NMR) is a measure of the ability
of the Model 34702A to reject ac signals applied to the
INPUT V terminals while the instrument is operating in
DCV function. NMR is measured in decibels (dB) and
can be calculated by the following formula:

Peak Normal Mode Voltage
NMR (dB) = 20 log;( )
Peak Display Indication

SPECIFICATION:
Normal Mode Rejection: Greater than 60 dB (at 50 Hz
t 0.1%o0r 60 Hz £ 0.1%).

RECOMMENDED TEST EQUIPMENT:

AC Calibrator, -hp- Model 745A
Electronic Counter, -hp- Model 5300A/5302A

TEST PROCEDURE:

a. Disconnect all previous connections to the
34702A input and connect the equipment as
shown in[Figure 5-3] Set the Model 34702A to
DCV and the 1 V range.

b. Adjust the ac calibrator output for .707 V rms (1V
peak).

PERFORMANCE TEST

T™M 11-6625-2809-14 & P

c. Set the counter controls to measure period and
adjust the ac calibrator frequency for a counter indication
between 16.650 ms and 16.683 ms (19.980 ms to
20.020 ms for Option 050). The Display Module should
read <10 counts (34740A Display) or <100 counts
(34750A Display).

5-13. AC Accuracy.

DESCRIPTION:

This test verifies the ability of the Model 34702A to
measure ac voltage accurately to within the specification
tolerances.

SPECIFICATION:
34740A

Accuracy (+ 23°C £ 5°C, <95% RH)'

30 days
45 Hz to 20 kHz +(0.25% of reading +
.05% of range)
20 kHz to 100 kHz  +(0.75% of reading +

.05% of range)

90 days
45 Hz to 20 kHz +(0.30°c of reading +
.05% of range)
20 kHz to 100 kHz  +(0.80% of reading +

.05% of range)

6 mo.
45 Hz to 20 kHz +(0.35% of reading +
.05% of range)
20 kHz to 100 kHz  +(0.85% of reading +

.05% of range)

I yr.

45 Hz to 20 kHz +(0.50% of reading +
0.05% of range)

20 kHz to 100 kHz  +(1.0% of reading +

0.05% of range)

AC CALIBRATOR
hp 745A
o 0 O o o 8] 0 Do
8 8 o o o o
@) o s O»
[ s R o o o e N o
@ @@@?

MEASURING SYSTEM
hp 5300A/5302A

DISPLAY
hp 34740A/34750A

oo MULTIMETER
[CELELEE ®f "hp 34702A

Figure 5-3. Normal Mode Rejection.
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Model 34702A
34750A
Accuracy (+ 23°C + 5°C

30 days
45 Hz to 20 kHz

20 kHz to 100 kHz
90 days

45 Hz to 20 kHz

20 kHz to 100 kHz
6 mo.

45 Hz to 20 kHz

20 kHz to 100 kHz
1yr.

45 Hz to 20 kHz

20 kHz to 100 kHz

PERFORMANCE TEST TM 11-6625-2809-14 & P

, < 95% RH):

+(0.25% of reading +
.05% of range)

+(.75% of reading +
.05% of range)

+(.3% of reading +
.05% of range)

+(.8% of reading +
.05% of range)

+(.35% of reading +
.05% of range)

+(.85% of reading +
.05% of range)

+(0.50% of reading +
0.05% of range)

+(1.0% of reading +
0.05% of range)

RECOMMENDED TEST EQUIPMENT:

AC Calibrator/High Voltage Amplifier, -hp- Model
TA5A/746A or equivalent.

TEST PROCEDURE:

a. Set the Model 34702A function switch to ACV
and select the | V range. Apply short to 34702A input
and check 0 V reading on all ranges.

b. Using an ac calibrator and a high voltage
amplifier (-hp- Model 745A/746A recommended), check
the accuracy of the Model 34702A for inputs other than O
V at 45 Hz and 20 kHz using Table 5-3(a). Also check
the accuracy for these inputs at 100 kHz using Table 5-
3(b). All readings should be within the limits specified by
the tables.

514. Response Time.

DESCRIPTION:

This test verifies the ability of the Model 34702A to
respond quickly to changes in input voltage.
SPECIFICATION:

34740A

Response time: < 2 s to within + 0.3% of final value or 20
counts, whichever is greater.

Table 5-3. (a). AC Accuracy (45Hz and 20 kHz).

AC | 34702A 34740A Display AC 34702A 34750A Display
Standard | Range’ 30 Day 90 Day | 6 Months 1 Year Standard | Range 30 Day 90 Day | 6 Months 1 Year
ov 1v 0005 .0005 0005 0005 oV 1 v | .00040 00050 .00050 00050
9970 to ]| 9965 to| 9960 to | 9945 to 99710 to|.99660 to}|.99600 to| 99550 to
1V 1v 1.0030 1.0035 1.0040 1.0055 1v 1v | 100290 1.00350 1.00400 1.00550
18948to | 1893810 | 1.8929t0 | 18900 to 1.89485 to | 1.89380 1.89285 to | 1.89000 to
19v 1v | 19053 1.9062 19072 19100 19v 1v | 190515 1.90620 1.90715 1.91000
1984510 | 198350 | 1.9825 t0 198463 t0 |1.98353to| 1.98254 10
1990 V 1v 18955 1.9965 19975 1990V 1v | 199538 199647 199747 —_—
oV 10V | 0.005 0.005 0.005 0.005 ov 10v | 0.0040 0.0050 0.0050 0.0050
9970 t0 | 9965 10| 9960 to | 9945 to 99710 to |9.9650 10]9.9600 tc |99550 to
ov ov 10.030 10.035 10.040 10.055 v 10v | 10.0290 10.0350 10.0400 10.0550
1894810 | 1893810 | 18929 to | 18.900 10 18.9485 to | 18.9380 to| 18.9285 to | 18 9000 to
19V oV 19.053 19.062 19.072 19.100 19V 10v | 19.0515 19.0620 190715 19.1000
ov 100 V 00.05 00.05 00.05 00.05 ov 100 v | 00.040 00.050 00.050 00.050
93.70 t0 | 99.65 to | 99.60 to | 99.45 to 99.710 t|99.650 to0|99.600 to|99550 to
100V 100 vV 100.30 100.35 100.40 100.55 100 v 100 v | 100.280 100.350 100.400 100.550
1894810 | 189.3810 | 189.29 t0 | 189.00 0 189.485 to | 189.380 to| 189.285 to | 189.000 to
190 Vv 100V 19053 190.62 190.72 191.00 190 v 100V | 190515 190.620 190.715 191.000
oV 1000V | 0005 0005 0005 000.5 ov 1000 v | 000.40 000.50 000.50 000.50
9970 to [ 9965 to| 9960 to | 9945 1o 997.10 t0] 99650 t0[996.00 t0]|99550 to
1000 V 1000 V 1003.0 10035 1004.0 10055 1000 v 1000 v | 1002.90 100350 1004 .00 1005 50
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Model 34702A PERFORMANCE TEST T™M 11-6625-2809-14 & P
Table 5-3(b). AC Accuracy (100 kHz).
AC | 347024 34740A Display AC | 347024 347504 Dhplay
Standard | Range 30 Dey 90 Day | 6Months | 1 Year Standard | Renge 30 Day 90 Day | 6 Months 1 Year
ov 1v 0005 0005 0005 .0005 ov 1V |[.00050 00050 00050 00050
9920 to | 9915 to | 9810 to | 9895 to 89200 to| 99150 tof 99100 to|.98950 to
1V 1v | 1.0080 1.0085 1.0080 1.0108 1v 1v | 1.00800 1.00850 [1.00900 |1.01050
1885310 | 18838 to | 1.8829t0 | 1.8801 to 188525 to | 1.88430 ta| 1.88335 10 | 1 88050 t0
19V v 19148 19162 19171 1.9200 19v 1v 191475 191570 191665 1.91950
oV v 0.005 0.005 0.005 0.005 ov 10v |0.0050 0.0050 0.0050 0.0050
9920 to |9915 to | 9910 to [ 9895 to 89200 to{ 99150 10{9.9100 1098950 to
ov v 10.080 10.08% 10.090 10.106 10V 10v [ 10.0800 10.0850 10.0900 10.1050
1885310 | 18839 to | 18829 to | 18.801 to 18.8525 to | 18.8430 to | 18.8335 to | 18.8050 to
19V v 19.148 19.016 19.171 19.200 19v 10V [19.1475 19.1570 19.1665 19.1950
oV 100V | 00.05 00.05 00.05 00.05 ov 100V |00.050 00.050 00.050 00.050
9920 to [|99.15 to | 99.10 to | 9895 to 99.200 t0[99.150 10{99.100 to [98.950 to
100V 100 v 100.80 100.85 100.90 101.05 100 v 100V | 100.800 100.850 100.900 101.050
18853t | 188.38 10 | 188.29 t0 | 188.01 to 188.625 to | 188.430 to | 188.335 1o | 188.050 to
190 vV 100V 191.48 190.16 191.71 192.00 190 v 100 v |91.4?5 191.570 181.665 191950
ov 1000 V 000.5 000.5 000.5 000.5 ov 1000 v 1000.50 000.50 000.50 000.50
9920 to [9915 10| 9910 to |[9895 1o 992.00 t0 {99150 t0{991.00 to [989.50 to
1000 v 1000 V 1008.0 10085 1009.0 10105 1000 v 1000 v | 1008.00 1008.50 1009.00 1010.50
30 days
34750A 10 MQ range +(0.25% of reading +
0.02% of range)
Response time: <2 s to within t 0.3% of final value or 200 All other +(0.05% of reading +
counts, whichever is greater. ranges 0.02% of range)
RECOMMENDED TEST EQUIPMENT:
90 days
AC Calibrator, -hp- Model 745A or equivalent 10 MQ range +(0.30% of reading +
_ 0.02% of range)
TEST PROCEDURE: All other +(0.06% of reading +
) ranges 0.02% of range)
a. Set the ac calibrator output to 10 V at | kHz. Set
the 34702A to ACV on the 10 V range. 6 mo.
) 10 MQ range +(0.35% of reading +
b. Connect the output of the ac calibrator to the 9 X 0 9
. . . 0.03% of range)
34702A INPUT V terminals while observing the 0 :

. . 2 All other +(0.07% of reading +
34740A/34750A Display Module. The display indication ranges 0.03% of range)
should read within 30 counts (34740A) or 300 counts '

(34750A) of its final value within two seconds after the 1yr
34702A is connected to the ac calibrator. 10 MQ range +(0.50% of reading +
0.03% of range)
5-15. Ohms Accuracy. All other +(0.1 1% of reading +
0,
DESCRIPTION: ranges 0.03% of range)
34750A

This test verifies the ability of the Model 34702A to
accurately measure resistance to within the limits of the
specification given below.

SPECIFICATION:

34740A
Accuracy (+ 23°C + 5°C, < 95% RH):

Accuracy (+ 23°C + 5°C, <95% RH):

30 days
10 MQ range

All other
ranges
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Model 34702A

90 days
10 MQ range

All other
ranges

6 mo.
10 MQ range

All other
ranges

1yr.
10 MQ range

All other
ranges

PERFORMANCE TEST

+(0.3% of reading +
0.015% of range)

+(0.055% of reading +
0.015% of range)

+(0.35% of reading +
0.02% of range)

+(0.065% of reading +
0.02% of range)

+(0.50% of reading +
0.02% of range)

+(0.1 1% of reading +
0.02% of range)

RECOMMENDED TEST EQUIPMENT:

TM 11-6625-2809-14 & P
Resistance Decade, GR Model 1433-Z or equivalent.
NOTE

Due to temperature change inside the
instrument between line and battery
operation, the voltage references in the
Display Module must be adjusted when
changing modes to achieve these
specifications.

TEST PROCEDURE:

a. Connect a resistance decade with 100 f through
MQ steps to the INPUT i2 terminals of the Model
34702A.

b. Refertp Table 5-4 and check the accuracy of the

34702A on the 100 Q through 10 MQ ranges.

Table 5-4. Ohms Accuracy Test.

Resistance | 34702A 34740A Display DC 34702A 34750A Display
Standard Range 30 Day 90 Day | 6 Months 1 Yaar Standard Range 30 Day 90 Day | 6Months 1 Year
on 100 o 00.02 00.02 00.03 0003 on 100 ©© 00015 00.015 00.020 00.020
9993 10 | 9992 to| 9990 10 |9986 to 99940 to; 99930 10} 99916 10 |99870 to
100 100 100.07 100.08 100.10 100.14 100 1 100 & [100.060 100.070 100.085 100.130
18989 tc | 1898710 | 1898410 [ 1897610 189.900 to| 189.881 to| 189.877 0 (189.771 to
190 0 100 190.12 190.13 190.16 190.24 190 100 Q [190.101 190.120 180.124 190.229
on 1ka 0002 0002 0003 0003 o 1k |.00015 00015 .00020 00020
9993 to | 9992 to | 9990 to | 9986 to 99940 to| 99930 to| 99915 t0|.9987C to
1000 0@ 1 k02 1.0007 1.0008 1.0010 1.00t4 1000 1kt |1.00060 1.000720 1.00085 1.00130
1.8989to0 | 18987 to | 1898410 | 183760 1.89900 to| 1.89881 to] 1.89877 to |1.89771 to
1900 O 1k 19012 19013 19016 1.9024 1800 1 1k (190101 190120 190124 1.90229
198881t0 | 1988610 | 1988310 (19875 10 1.98895 to| 198891 to} 1.98871 to |1 98761 10
1990 01 1kl 19912 193814 18917 19928 1990 N 1k [199105 199109 199129 1980239
o 10k 0.002 0.002 0.003 0.003 on 10k2 10.0015 0.0015 0.0020 0.0020
9993 to (9992 to ] 9990 to |3.986 1o 9.9940 to| 9.9930 to]| 99915 to |9.9870 to
10 k2 10 ks 10.007 10.008 10010 10014 10 k3 10k [10.0060 10.0070 10.0085 100130
1898910 | 1898710 | 18984 t0 [ 1B976to 189900 to| 18.9881 10| 189877 to |1B8.9771 to
19 k2 10ka 19.012 19.013 19.016 19.024 19k 10k |18.0101 19.0120 190124 19.0229
on 100 k53 00.02 00.02 0003 00.03 an 100 kSt ]00.015 00.015 00.020 00.020
9993 to | 9892 to | 9990 to | 9986 to 99.940 to| 99930 to 99915 to |99.870 1o
100 k 100 ko2 100.07 100.08 100.10 100.14 100 k2 100 k2 [190.060 100.070 100.085 100.130
v 18989 to | 189.87tw0 | 1898410 | 189.76 0 189.900 to| 189 881 10| 189877 10 [189.771 to
190 kN 100 k2 190.12 190.13 190.16 190.24 190 k2 100k [190.101 190.120 190.124 190.229
o 1000 kst 000.2 000.2 000.3 000.3 o 1000 k2  |000.15 000.15 000.20 000 .20
999.3 to |998.2 to | 9990 to [998.86 1o 999.40 to]999.30 to(999.15 to Lm.m to
1MQ 1000 k2 1000.7 10008 1001 .0 1001 .4 1M 1000 k2 [1900.60 1000.70 1000 85 1001 .30
18989 tc | 1898.7to | 18984 to | 18976 10 1899.00 10 1898 81 to { 1898.77 10 [1897.71 to
1.9 MO 1000 k2 1991.2 t901.3 1901.6 1902 4 19 MQ 1000 k2 [1901.01 1901.20 1901 .24 1902 289
on 10 M 0.002 0.002 0.003 0.003‘ on 10 M (0.0015 0.0015 0.0020 10.0020
9973 to [9968 to | 9961 10 [99847 to 99745 to| 99685 to[.99630 to (99480 to
10 MO 10 M2 10.027 10.032 10.038 10.063 10 M2 10Ma  [1.00265 1.00315 1.00370 1.00520
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5-16. ADJUSTMENT PROCEDURE.
5-17.The following is a complete adjustment procedure
for the Model 34702A.

NOTE

Before  proceeding, it should be

ascertained that the display module is

operating properly and is calibrated.
5-18. Cover Removal.
5-19. Disconnect the power cord. Separate the 34702A
from the display module by pulling the two side locks at
the back of the instrument rearward and lifting the
mainframe from the 34702A. Separate the 34702A main
assembly from its cover by spreading apart two sets of
plastic fingers, as shown in[Eigure 5-4] and removing the
cover. After removing the cover reconnect the 34702A
to the mainframe and attach the power cord.

Figure 5-4. Removal From Case

NOTE
It will be necessary to turn the
instrument upside down to obtain access
to the 34702A adjustments.
shows the location of all adjustments in

the Model 34702A.
5-20. DC Adjustments.
DESCRIPTION:

These adjustments affect dc accuracy of the Model
34702A.

ADJUSTMENT PROCEDURES

5-8

T™M 11-6625-2809-14 & P

RECOMMENDED TEST EQUIPMENT:
DC Standard, -hp- Model 740B or equivalent
CALIBRATION PROCEDURE:

||WARNINGI

1000 V is used in the following
procedure. Contact with this voltage can
cause death or serious injury.

a. Select the 10 V range of the 34702A and connect
a dc standard to the INPUT V terminals.

b. Set the output of the dc standard to 10 V and
adjust 41R3 for a 10.000V readout (34740A), or a
10.0000 V readout (34750A).

c. Select the 100 V range of the 34702A and set the
dc standard to 100 V output. Adjust R5 to obtain a
100.00 V readout (34740A) or a 100.000 V readout
(34750A).

d. Select the 1000 V range of the 34702A and set
the dc standard to 1000 V output. Adjust R7 to give a
1000.0V readout (34740A), or a 1000.00V readout
34750A).

5-21. 34702A AC Adjustments

DESCRIPTION:

These adjustments affect ac accuracy of the Model
34702A.

RECOMMENDED TEST EQUIPMENT:
AC Calibrator, -hp- Model 745A

High Voltage Amplifier, -hp- Model 746A
CALIBRATION PROCEDURE:

ﬁWARNINGI

1000 V ac is used in the following
procedure Contact with this voltage can
cause death or serious injury.

a. Select the ACV function of the Model 34702A and
set it to the | V range.

b. Apply | V at 10 kHz from the ac calibrator to the
34702A INPUT V terminals and adjust AIR13 for a
1.0000 V readout (34740A), or a 1.00000 readout
(34750A).

c. Select the 1000 V range of the Model 34702A and
apply 1000 V from the ac calibrator/high voltage amplifier
to the 34702A.
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d. Adjust AIC5 (coarse ad].) for a 1000.0V readout
(34740A), or a 1000.00 V readout (34750A).

e. Select the IOV range of the Model 34702A and
set the ac calibrator to the 10 V range.

f. Adjust AIC6 for a 10.000 V readout (34740A), or
a 10.0000 V readout (34750A).

g. Select the 100 V range of the Model 34702A and
set the ac calibrator for 100 V output.

h. Adjust A1C9 for a 100.00 V readout (34740A), or
a 100.000 V readout (34750A).

i. Select the 1000V range of the Model 34702A and
apply 1000 V from the ac calibrator/high voltage
amplifier.

j-  Adjust AICIl (fine adj.) for a 1000.0V readout
(34740A), or a 1000.00 V readout (34750A).

|
|| WARNING
]

To avoid possible electrical shock, turn
off the high voltage amplifier before
disconnecting it from the Model 34702A.

ADJUSTMENT PROCEDURES

TM 11-6625-2809-14 & P
5-22. 34702A Ohms Adjustments
DESCRIPTION:

These adjustments affect the Q Accuracy of the Model
34702A.

RECOMMENDED TEST EQUIPMENT:

Decade Resistor, General Radio Model 1433-Z or

equivalent.

CALIBRATION PROCEDURE:

a. Connect the resistance decade to the 34702A
INPUT Q terminals using two short lengths of copper
wire. Set the resistance decade to 10 kKQ.

b. Select the Q function of the Model 34702A and
set it to the 10kQ range. Adjust AIR64 to give a 10.000
kt readout (34740A), or a 10.00000kf readout (34750A).

c. Set the resistance decade to 10 Mt. Select the 10
MQ range of the 34702A and turn AIR59 to give a
10.000 MQ readout (34740A) or a 10.0000 MQ readout
(34750A).

100 Vdc

100 V ac 10 Vdc

adj.

10Vac

1000 V ac
coarse adj.

[

5

==
oo}
oi’f

Al
hp Port No. 34702 -66501

~Raz—
~Ra3-~
—nai—
Chia
240m.

1Vac
adj.

1000 V dc
adj.

10 k2
adj.

Fine adj.

Figure 5-5. Adjustment Locator.
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PERFORMANCE TEST CARD
Hewlett-Packard Model 34740A/34702A Tests Performed By
Multimeter
Serial Number Date
Results
Paragraph
Number Test Minimum Actual Maximum
5-9 DC Accuracy
(30 Days)
.0001 + .0001
1V + .9996 +1.0004
Range +1.8993 +1.9007
+1.9973 +1.9987
- 0.001 + 0.001
10v + 9.996 +10.004
Range +18.993 +19.007
- 00.01 + 00.01
100V + 99.96 +100.04
Range +189.93 +190.07
1000 vV - .000.1 + .0001
Range + 999.6 +1.0004
(90 Days)
- .0001 + .0001
1vVv + .9995 +1.0005
Range +1.8991 +1.9009
+1.9971 +1.9989
- 0.001 + 0.001
0V + 9.996 +10.004
Range +18.993 +19.007
- 00.01 + 00.01
100V + 99.96 +100.04
Range +189.93 +190.07
1000 vV - 000.1 + 000.1
Range + 999.5 +1000.5
(6 months)
- .0002 + .0002
1vVv + .9993 +1.0007
Range +1.8989 +1.9012
+1.9968 +1.9992
- 0.002 + 0.002
0V + 9.993 +10.007
Range +18.989 +19.012
- 00.02 + 00.02
100 V + 99.93 +100.07
Range +189.89 +190.12
1000 vV - 000.2 + 000.2
Range + 999.3 +1000.7
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Paragraph Results
Number Test Minimum Actual | Maximum
5-9 (Cont'd) \
(1 Year)
- .0002 + .0002
1V + .9992 +1.0008
Range +1.8987 +1.9013
+1.9966 +1.9994
- 0.002 - + 0.002
oV + 9.992 +10.008
Range +18.987 +19.013
- 00.02 + 00.02
100V + 99.92 +100.08
Range +189.87 +190.14
1000 V - 000.2 + 000.2
Range + 999.2 + 1000.8
Input Impedence
5-10 1V and 10 V Ranges .5258 .5268
100 V Range 50.20 50.30
1000 V Range 499.7 500.7
Capacitance <80 pF
DC Effective
5-11 Common Mode
Rejection <10 counts
5-12 Normal Mode
Rejection
<10 counts
5-13
AC Accuracy
45 Hz to 20 kHz
(30 Days) .0005
. 9970 1.0030
1V 1.8948 1.9053
Range 1.9845 1.9955
. 0.005
oV 9.970 10.030
Range 18.948 19.053
00.05
100V 99.70 100.30
Range 189.48 190.53
1000 V 000.5 000.5
Range 997.0 1003.0
(90 Days)
.0005
.9965 10.035
1V 1.8938 1.9062
Range 1.9835 1.9965
0.005
oV 9.965 10.035
Range 18.938 19.062
00.05
100V 99.65 _ 100.35
Range 189.38 190.62
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Results
Paragraph
Number Test Minimum Actual Maximum
5-13 (Cont'd) 000.5
100V 996.5 1003.5
Range
(6 Months)
.0005
.9960 1.0040
1V 1.8929 1.9072
Range 1.9825 1.9975
0.005
0V 9.960 10.040
Range 18.929 19.072
00.05
100V 99.60 100.40
Range 189.29 190.72
1000 V 000.5
Range 994.5 1005.5
(1 Year)
.0005
1V .9945 1.0055
Range 1.8900 1.9100
0.005
0V 9.945 10.055
Range 18.900 19.100
00.05
100V 99.45 100.55
Range 189.00 191.00
1000 V 000.5
Range 994.5 1005.5
AC Accuracy
100 kHz
(30 Days)
.0005
1V .9920 1.0080
Range 1.8853 1.9148
0.005
10V 9.920 10.080
Range 18.853 19.148
00.05
100 V 99.20 100.80
Range 188.53 191.48
1000 V 000.5
Range 992.0 1008.0
(90 Days)
.0005
1V .9915 1.0085
Range 1.8839 1.9162
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Results
Paragraph Test Minimum Actual Maximum
Number
5-13 (Cont'd) 0.005
oV 9.915 10.085
Range 18.839 19.162
00.05
100V 99.15 100.85
Range 188.39 190.16
1000 V 000.5
Range 991.5 1008.5
(6 Months

.0005
1V .9910 1.0090
Range 1.8819 1.9171
0.005
0V 9.910 10.090
Range 18.829 19.171
00.05
100 V 99.10 100.90
Range 188.29 191.71
1000 V 000.5
Range 991.0 1009.0

(1 Year)
.0005
1V .9895 1.0105
Range 1.8801 1.9200
0.005
10V 9.895 10.105
Range 18.801 19.200
00.05
100 V 98.95 101.05
Range 188.01 192.00
1000 V 000.5
Range 989.5 1010.5

5-14 Response Time < 30 counts
5-15 Q Accuracy

(30 Day)
- 00.02
100 Q 99.93 - 100.07
Range 189.89 190.12
.0002
L@ R B 9012
Range 1.9888 1.9912
0.002
9.993 10.007
10 kQ 18.989 10.912

Range
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Results
Paragraph
Number Test Minimum Actual Maximum
5-15 (Cont'd) 00.02
100 kQ 99.93 100.07
Range 189.89 199.12
000.2
1000 KQ 999.3 1000.7
Range 1898.9 1991.2
w | &%
Range 9.973 .
(90 Day) 00.02
99.92 100.08
100 Q 189.87 190.13
Range
.0002
.9992 1.0008
1.8987 1.9013
1kQ 1.9886 1.9914
Range
0.002
9.992 10.008
10 kQ 18.987 19.013
Range
00.02
99.92 100.08
100 kKQ 189.87 190.13
Range
000.2
999.2 1000.8
1000 kQ 1898.7 1901.3
Range
0.002
10 MQ 9.973 10.027
Range
(6 Months) - @ 00.03
99.90 100.10
100 Q 189.84 190.16
Range .0003
.9990 1.0010
1.8984 1.9016
1 kO 1.9883 1.9917
Range 0.002
9.990 10.010
19.883 19.917
10 kKQ -
Range 00.03
99.90 100.10
198.83 199.17
100 kKQ _—
Range 000.3
999.0 1001.0
1988.3 1991.7
1000 kQ
Range 0.003
9.961 10.038
10 MQ
Range
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Results
Paragraph
Number Test Minimum Actual Maximum
5-15 (Cont'd) (1 Year)

00.03
100 Q 99.86 100.14
Range 189.76 190.24
.0003
.9986 1.0014
1kQ 1.8976 1.9024
Range 1.9875 - 1.9925
0.003
10 kQ 9.986 - 10.014
Range 18.976 - 19.024
00.03
99.86 100.14
100 kKQ 18976 190,24

Range -
000.3
998.86 1001.4
1000 kQ 1897.6 1902 4

Range

0.003
10 MQ 9.947 10.053

Range —
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PERFORMANCE TEST CARD
Hewlett-Packard Model 34750A/34702A
Multimeter Tests Performed by
Serial No. Date
Results
Paragraph
Numger Test Minimum Actual Maximum
5-9 DC Accuracy
(30 Days)
- .00004 + .00004
1V + .99971 +1.00029
Range +1.89948 +1.90052
+1.99746 +1.99854
- 0.0004 + 0.0004
Vv + 9.9971 +10.0029
Range +18.9948 +19.0052
- 00.004 + 00.004
100V + 99.971 +100.029
Range +189.948 +190.052
1000 V - 000.04 + 000.04
Range + 999.71 +1000.29
(90 Days)
- .00005 + .00005
1V + .99960 +1.00040
Range +1.89929 +1.90072
+1.99725 +1.99875
- 0.0005 + 0.0005
v + .99960 +10.0040
Range +18.9929 +19.0072
- 00.005 + 00.005
100 V + 99.960 +100.040
Range +189.929 +190.072
1000 V - 000.05 + 000.05
Range + 999.60 +10000.40
(6 Months)
- .00007 + .00007
1V + .99948 +1.00052
Range +1.89908 +1.90093
+1.99703 +1.99897
- 0.0007 + 0.0007
0oV + 9.9948 +10.0052
Range +18.9908 +19.0093
- 00.007 + 00.007
100V + 99.948 +100.052
Range +189.908 +190.093
1000 V - 000.07 + 000.07
Range + 999.48 +1000.52
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Results
Paragraph
Number Test Minimum Actual Maximum
5-9 (Cont'd)
(1 Year)
- .00010 + .00010
+ .99930 +1.00070
1V +1.89876 +1.90124
Range +1.99660 +1.99940
- 0.0010 + 0.0010
oV + 9.9930 +10.0070
Range +18.9876 +19.0124
- 00.010 + 00.010
100 V + 99.930 +100.070
Range +189.876 +190.124
1000 V - 000.10 + 000.10
Range + 999.30 +1000.70
5-10 Input Impedance: Resistance
1V and 10 V Rangers .52582 .52682
100 V Ranges 50.201 50.301
1000 V Ranges 499.75 500.75
Capacities < 80 pF
5-11 DC Effective
Common Mode < 100 counts
Rejection
5-12
Normal Mode
Rejection < 100 counts
5-13 AC Accuracy
45 Hz to 20 kHz
(30 Days) .00040
99710 1.00290
1V 1.89485 1.90515
Range 1.98463 1.99538
0.0040
0V 9.9710 10.0290
Range 18.9485 19.0515
00.040
100 V 99.710 100.290
Range 189.485 190.515
1000 V 000.40
Range 997.10 1002.90
(90 Days)
.00050
.99650 1.00350
1V 1.89380 1.90620
Range 1.98353 1.99647
0.0050
oV 9.9650 10.0350
Range 18.9380 19.0620
00.050
100V 99.650 100.350
Range 189.380 190.620
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Results
Paragraph
Number Test Minimum Actual Maximum
5-13 (Cont'd)
1000 V 000.50
Range 996.50 1003.50
(6 Months)
.00050
.99600 1.00400
1V 1.89285 1.90715
Range 1.98254 1.99747
0.0050
10V 9.9600 10.0400
Range 18.9285 19.0715
00.050
100 V 99.600 100.400
Range 189.285 190.715
1000 V 000.50
Range 996.00 1004.00
(1 Year)
.00050
1V .99550 1.00550
Range 1.89000 1.91000
0.0050
10V 9.9550 10.0550
Range 18.9000 19.1000
00.050
100 V 99.550 100.550
Range 189.000 191.000
1000 V 000.50
Range 995.50 1005.50
AC Accuracy
100 kHz
(30 Days)
.00050
1V .99200 1.00800
Range 1.88525 1.91475
0.0050
10V 9.9200 10.0800
Range 18.8525 19.1475
00.050
100 V 99.200 100.800
Range 188.525 191.475
1000 V 000.50
Range 992.00 1008.00
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Results
Paragraph Test
Number Minimum Actual Maximum
5-13 (Cont'd)
(90 Days)
.00050
1V .99150 1.00850
Range 1.88430 1.91570
0.0050
oV 9.9150 10.0850
Range 18.8430 19.1570
00.050
100 V 99.150 100.850
Range 188.430 191.570
1000 V 000.50
Range 991.50 1008.50
(6 Months)
.00050
1V .99100 1.00900
Range 1.88335 1.91665
0.0050
oV 9.9100 10.0900
Range 18.8335 19.1665
00.050
100V 99.100 100.900
Range 188.335 191.665
1000 V 000.50
Range 991.00 1009.00
(1 Year)
.00050
1V .98950 1.01050
Range 1.88050 1.91950
0.0050
oV 9.8950 1.01050
Range 18.8050 19.1950
00.050
100V 98.950 101.050
Range 188.050 191.950
1000 V 000.50
Range 989.50 1010.50
5-14 Response Time < 300 counts
5-15 Q Accuracy
(30 Day)
- 00.015
100 Q 99.940 - 100.060
Range 189.900 190.101
.00015
.99940 1.00060
1kOQ 1.89900 1.90101
Range 1.98895 1.99105
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Results
Paragraph Test
Number Minimum Actual Maximum
5-15 (Cont'd) 0.0015
10 kQ 9.9940 10.0060
Range 18.9900 19.0101
00.015
100 kQ 99.940 100.060
Range 189.900 190.101
000.15
1000 kQ 999.40 1000.60
Range 1899.00 1901.01
0.0015
10 MQ .99940 1.00060
Range
(90 Day) 00.015
99.930 100.070
100 Q 189.881 190.120
Range
.00015
.99930 1.00070
1.89881 1.90120
1kQ 1.98891 1.99109
Range
0.0015
9.9930 10.0070
10 kQ 18.9881 19.0120
Range
00.015
99.930 100.070
100 kQ 189.881 190.124
Range
000.15
999.30 1000.70
1000 kQ 1898.81 1901.20
Range
0.0015
10 MQ .99685 1.00315
Range
00.020
(6 Months) 99.915 100.085
100 O 189.877 190.124
Range .00020
.99915 1.00085
1.89877 1.90124
1.98871 1.99129
1kQ
Range 0.0020
9.9915 10.0085
18.9877 19.0124
10 kQ
Range 00.020
99.915 100.085
189.877 190.124
100 kQ
Range 000.20
998.70 1001.30
1897.71 1902.29
1000 kQ
Range
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Results
Paragraph Test
Number Minimum Actual Maximum
5-15 (Cont'd)
10 MQ 0.0020
Range 199630 1.00370
(1 Year) o
00.020
100 Q 99.870 100.130
Range 189.771 190.229
_ .00020
.99870 1.00130
1kO 1.89771 1.90229
Range 1.98761 1.99239
0.0020
9.9870 10.0130
10 kQ 18.9771 19.0229
Range
00.020
99.870 100.130
100 kQ 189.771 — 190.229
Range
000.20
998.70 1001.30
1000 kQ 1897.71 1902.39
Range _
0.0020
10 MQ .99480 1.00520
Range

5-21




Model 34702AT

TM 11-6625-2809-14 & P

SECTION VL.

IDENTIFICATION OF PARTS

6-1. INTRODUCTION.

6-2. This section contains information to identify parts.
lists parts in alphanumeric 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 (Qty
column). The total quantity of a part is given the first
time the part number appears.

b. Description of the part.
abbreviations below.)

(See list of

C. Typical manufacturer of the part in a five-
digit code.

d. Manufacturers part number.

6-3. Miscellaneous parts are listed at the end of[Table]
6-1.

6-4 DELETED

6-5 DELETED

6-6. DELETED

6-7. DELETED

6-8. PARTS CHANGES

6-9. Components which have been changed are so

marked by one of three symbols; i.e. A, A with a letter
subscript, e.g. A,, or A with a number subscript e.g. A,
A A with no subscript indicates the component listed is
the preferred replacement for an earlier component. A A
with a letter subscript indicates a change which is
explained in a note at the bottom of the page. A A with a
number subscript indicates the related change is
discussed in backdating (Appx A). The number of the
subscript indicates the number of the change in
backdating which should be referred to.

6-10. PROPRIETARY PARTS.
6-11. Items marked by a dagger (1) in the reference

designator column are available only for repair and
service of Hewlett-Packard instruments.
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"ABEREVIATIONS
e sitver Mz..o_.o_. ... .. hortz {cycle(sipersscond) NPO ... ... .......... negativepositivezero ol . ... ... ... Ll didte
Al .sluminum (20r0 tarmperature coatficient) . single-pole double-throw
AL, [ S nanoscondls] = 10-9 sconds singls-pole singls-throw
Ay not wparately replaceable

K kilohm[s] = 10*3 ohme
[ S kitohertz = 10*3 nertz

deposited 9. . ... ... logarithmic taper
.. ... . double-pole double-throw
............ double-pols single throw {x} = 10- arp
..... = 10*6 horz
- 10%6 ghms
............. matal film

............. rnoxnting
................................... .. millivoltis} = 10~ voits

p

................................ peak
. picoamperalsl
......... printad circuit
. plcotarad(s) 10-12 farsds
. . pask inverse voltage
........... part of
.. position(s)
... polystyrene

.. .pask-topesk
.. 1 per million
........ precision [température cosflient,

long term stability snd/or tolerance)

.. antslum
. temperature costficient
..... titanium dioxide

. . siternating current working voltage
...................... varlable

. ....... direct current working voltage

Mo microfarad(s)
GaAs . ................... gelliumprmnids B .. .....ooociiiaiiaa - microsecond|sl . . resistor
_gigehertz « 10*F here WV ... . microvoltis) = 106 voits
........... quadied) My ... .. Myle(®) ® ... Sptitum valus seiectad at factory,
c.germanium T O wverage value shown {part may be omitted}
goundled) nA . .. nanosmperels) = 10°9 ampares LA no standard type number smigned
NC normally closed slected or special type
2 henryliel) Ne .. .. ... .. e neon
| TP memury NO .. Ll normally open ® Dupont de Nemours
DECIMAL MULTIPLIERS
Prefix Symbois Wiuhiglisr Profix Symbots Multiplier
wes T 1012 conti c 102
[ G 109 milti m 103
mege M or Mep 108 micro " 108
kilo Kork 103 nano n 10?
hecto h 107 pico P 1012
deke da 10 femto 1 1015
deci d 101 atto s 10718 $TD8.7734
DESIGNATORS
........................ terminsi strip
...................... microcircuil

. vacuum tube, neon bulb photocall, etc.
cable
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Table 6-1. Identification of Parts
. fr

Reference |.p pary Number| Qty Description M Mfr Part Number
Designation Code

Al 36TU2-AE53] 4y i

AlCH 0160-3965 1 SiFXD 0,001 UF 20% 28430 0163-3965
alC? 0170-2022 1 C:EXD MY J.1UF 20% 4DIVYNCw 09134 TYPE 24

ALC3 0160-3930 i ZiFX) 10 PF 2332 VDLW 28480 0167-3930
AlCe 01804425 1 C:FXD MICA 47 PF 5% 28480 0160--4425

ALCS 0121-D16R 3 TEFLON U.Z5-1.5) PF 600VLCA 28483 0121-0168
alCo 0121-3127 2 A[R TOIMMER 1.7 TO L4.1 PF 28680 0121-0127
an7 2160-3a72 X 1012 PF 28480 01863-3972
ALTR® 0140-0145 3 MICA 22 PF 5% 2B4R0 3140-0145
103 0121-0478 1 TIVAR ATR 2,6-340 PF 650VD0W 74570 133-0010-005
ALC1D 01460-3973 1 C3iFXD 10352 PF 28400 2160-3973
ALCLL 0121-0147 L SiVAP AIR 2.0/19.3 PF 28480 D121-0147
AlT12 0170-0043 2 C:FXD MY .022 UF ~ 10% 600 vnCA 2 01700043
ALCE3 01R0-0210 1 C:FX) ELFCT 3.3 UF 20% 15VDCW 562 89 1500335X001582-)YS
AlC14 0190-1830 3 C:FXD ELECT 13 UF ¢130-10% 6¥DCn 56289 31006731NP}
AICIS 0150-0014 i €: FXD CER 0.005 UF 500 VDLW 56095 D14

AICIE D180-0197 1 C: FXD ELECT 2.2UF 10% 20 VOCW 56288 1500225X3020A2-DYS
ATC17? 0180-2199 1 C: FXD MICA 30pF 5% 72138 08D

AlCLS 0140-0196 2 C:FX) AICA 180 PF 1X 72138 DM15F 151K300WV1CR
AICL9 0180-1AD0 C:FXD ELECY 123 UF +100-10% 6¥0C4 56289 3006031NP)
A1C2D 0140-0196 CtFXD MICA 150 PF 1% 72138 DM15F151J0300WV1CR
A1z21 0180-1R0D0 C:FAD ELECT 13D UF +1D0-10% &VDC4 56289 300603({ NP}
A1C22 0160-2132 1 CiFXD MY 0.55 UF 10Y SOVDCW 562 89 410P SPEC
AlC23 0173-3038 1 CIFXD MY D.22 UF 10T 2I0VNCh 56289 14AP22492 PUN
AlL 24 0170-0040 1 CiFXD My 0.04TJUF 10% 200 VDCW 56289 292PA4T392-PTS
ALL2S 0180-2291 1 C:FXD FLECY l.) UF 1J% 35VDCA 56289 1507105X903542=-D¥S

2

aLC26 n1RO~0228 2z C:FXD ELECY 22 UF 10T 15VDCW 56299 1507226X901532-I¥S
A1C27,C28 0180-1701 2 C:FXD ELECT 6.8 UF 20% B VOCW 28480 0180-1701

AC29 0180-0228 C:FXD ELECT 22 UF 10% 15 VDCW 582389 150D 226X901582-DYS
A1C30 01603982 1 C:FXD 300 PF 10% 300 VOCW 8527% VY13C301-X
A1C3T D170-0043 C:FXD MY .022 UF 10% 600 VDCW B4 HEW-93

AICA1 1801.0376 H DIJIDE: SILICON 35V 28430 1901-0376
ALCR2 1901-3376 UTIDE:SILICON 35V 28480 1901-0376
ALLRD 1902-3049 2 JTNHIE:DREAKDOWN 6.19V 5X 04TL3 SZ10939-122
ALT R4 1301-3040 s DIDDE:SILICDON 5OMA 304V 07263 FO51088
ALCRS 1902-0049 DINI: :BREAKOOWN 6,19V ST 04713 SZ10939-122
ALLRE 1302-3142 1 DIJDE BREAKDC#N:SILIZON 12.1V 53 2R480 1902-3182
ALCRY 1901-2040 J1DJE:SELICON 5OMA 304V 07263 FpcLOA8

ALC¥A 1701-)518 2 DIOJDE:HNY CARPIER 28480 190t-05)4
ALCRI 1901-3513 DIIDE1HJIT CARRIER 28480 1901L-051n
ALCRLO 13010546 4 2 DIIDE:ST 30 WV 1.0 PA LEAKAGE 17868 FN1705

AlCR1L 1901- 0648 JIODF:SL 30 WV 1.0 PA |EAKAGE 17858 FN1705

ALZR12 1501-2029 1 DIIDE:STILICON 503 PIV 28440 1901-0029
ALCA13 1301-0586 1 MTIESL 30 WY 1D PA LEAKAGE 284 80 1901-0586
ALCRL4 1902-2040 1 J10DE BREAKDOWN:14.0V 5% 28480 1902-0040
ALCKIS 1302- 3041 3 IT1IIZARFANDONN 5,11V 5% 06713 5Z15939-98
AlLZR16 1302-23777 1 PIJDE:AREAKOOWN 6.2V 5% 04713 IN825

ALCALT 1902-0041 ITIIE:HREAXDOWN 5,11V 5% 04713 $210939-98
AlCKk1l8 1902-3061 DIODE:ARCAKDCONN 5,11V 5% D4T13 €210939-~-98
ALCH L3 190k=0040 JTOIE:STILICON SOMA 304V 07263 FDGLIAS
AIZR20 1901-3040 DIDIE:STLICON 50MA 304V 07263 FD31088

ALCR L 1311(-3040 DIIDE:SILTCON BOMA 304V 07263 FOGLORE
AICR22 1901-0040 DIDDE: SILICON 50MA 30 WV 07263 FOG1088
AICR23 1902-1149 DIDDE: BREAKDOWN 9.08V 5% 04713 $Z 10838170
AL31 1IA55-04 12 2 TSYRLFET SI N-THANNEL 17856 FN2960

ALD2 18533010 3 TSTR:SI PNP{SELECTED FROM 2N3251) 28480 1453-0010
ALD3 1853-p010 TSYR:SE PNP{SELECVED fFOM '2N3251} 28480 1853-0010
AfDe 1854-0071 B8 TSTR:SI NPNUSELECTED FROM 2N3T7D4) 28480 1854- 0071
A1US 1B54--0404 TSTR:ST NPM(SELECTED FRUM 2N3TD4 ) 284R0 18640404

AL36 18540215 TSTR:SI NPNASELECTED FROM 2ZN3T04) 04713 SP5 3811

ALDT 12540071 TSTR:ST NPNUSELECTED FROM 2N3IT04) 28480 1854-0071
A10H 1864-0215 TSTR:ST NPN(SELECTED FROM 2N3T734) 04713 SPS 3611

AL23 1R53-0010 TSTR:S1 PNPI{SELECYED FRDM 2N3251}) 28480 1853-0010
A1913D 1R54-0371 VSTR2SI NPN{SELECTED FROM 2N3T04) 28480 1AS4- 0071
A1011 LA55-0412 TSTR:FECT ST N-CHANNEL 17866 FN2980

AlOL2 1%54-0071 YSTR:SI NPNISELECTED FRGH 2N3704) 28480 1854-007¢
AID13 13540829 ? TSTR2ST NPN 12040 NS48030

ALO1& 1¢ 540828 TSTR:SI NPN 12040 NS48030

ALULS 1954-00T1 TSTR:ST MPN{SELECTED FRIM 2N3ITO4) 28480 1A54-0071
ARl D693-A233 “ RESTSYNR: MATCAED SET 28480 0698-8233
ALR? D598-4233 ’ PESESTIRIMATCHED SET Z84 RO 0698-8231
Abx3 2100-3250 L RIVA? 5K THM 28480 2100-3250
AlR& 0B9%-AZ33 RESISTIR:4ATIHED SET 28480 069%8-8233
ALRS 2100-3248 1 :VAR COMP 500 OHW 28430 2100-3248
AjHS OLIA-0233 RFSTSTOK:MAYCHED SEY 28480 D698-A233
AIR7 2100-3259 1 RVA COMP SO UHM 28480 2100-3259
ALRM 0811-3029 1 R:FXD W 100K NHM ST 10w 284AR0 0A11-3029

4o This Part No. doss not inciude A1Q1S

+h-hp- Part No. 1801-0688 can also be used for
CR10 and CR11. Howsver bath diodes should have the sama part number.

Rev. A 6-3
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Table 6-1. Identification of Parts

TM 11-6625-2809-14 & P

_— Mir
Reference |.ip part Number| Oty Description Mfr Part Number
Designation Code
Alk9 0698-3648 1 R:FXD MEY X 273X DHM 55X 24 28480 05698-3648
AlRIJ A 06988425 1 R: FXD MET FLM 20K OHM 10% 5W 28480 06988425
AlRll 0594-5130 2 R:FXD COMP 22 MEGDHM 10X E/4&d 2R6HD D698-5100
AlR12 0T 53T-0463 1 R:FX) MEY FLM 11.J0K OKH 1T L/8wW 28B4 80 OT57-D4&3
ALR13 2103-3154% I R:VAR CERMETY 1320 OHM 13X TYPE P 3/6d 29480 2100-3154
Al1l% 0698-6¢522 1 R:FXD FLN 169K UHM 1% 1/8w 28480 0698-452)
ALR1S OTST-0MR1 1 R:FXD HMEY FLY $B.1K O4M 1% L/A4 28480 OT5T-0%61
Alkls 0757-0451 1 R3:FXD METY FLM 2&.3K OAM 13 1/38W 28480 OT57-0451
ALRLY 07ST-0442 1 R:FXD MET FLM 1D.0K OHM 1Y 178+ 28480 O757-0442
ALR1S 069R-T652 13 A3FX) FLM 43.%9K OHM 1.0% 1/78W 28480 0698-7452
ALRL1S9 069B-2249 1 RFXD FLM 23.7K OHM 1% 28B4 B0 0698- 8249
ALRZ0 a698-35%515 1 %:FXD FLM 5900 DH4 1% 1/€ew ZB84 B0 0698-3515
AlRZ21 O5%R-3I 20 e 1 R:FXD FLM 11BK OHM IZ 1/8% 28480 069B-3264
AlRZZ 07 57-0649 1 RX:FXD FLM 20X JHM IX 1/AW 28480 0757- 0489
AlRZ3 06%8~-3439 1 R:FXD FLM 40.2K DHM 1% 179w 28480 0698-3499
Ale26 D684-4T21 |13 R:FXD COMP 472D OHM 13X 1/74W o112l €8 #7221
Alazs J6B8&~-2241 1 R:FXD) COMP 223K DHM 10X [/4W 01121 8 2241
Alazs 0684~1051 2 R:FXD TOMP LMEZOHN LY 1/74W o1121 ta 1051
AjR2T 0%#4=-1821 1 R:FXD COMP 1892) DHHM 130T 1/4w oL121 T3 1821
AlR2Z3 0684-1021 1 R:FX) COMP L33D DOHM 10X L/4W 01121 C3 1021
ALRZ29 0598-4123 2 RFXD MET FLM 499 OHM 1X 1/8w 28480 0698-4123
Al1R3) 0698-~4123 RIFXD MET FLM 499 OHW 1Y L/BW 28480 0698-46123
AlR3IL O7ST-0430 1 R:FXD MET FLM 2.21K DH4M IX 1/84 28480 O0TST-0D430
AlH32 069R-B1R2 1§ R:FX) FLM 2.21K UHM 1T 1/8w 28480 D658-B1B2
AlR33 0&3IP~B1B3 1 RIFXD FLM 93 JHM 1.0% 1/8W 284B0 0698-8183
Al34 0698-3243 1 R:FXD MET FLW 178K OHW 1% 173w 284 80 0598-3243
AlR3S 0598-780D3 1 RFAD FLM 575K 0OHM 1% 1/AKW 28480 0698-T803
AJR3b6 aTST-0486 1 R:FXD MET FL® T50¢ OHM 1Y L1/°94 28480 07S7-0486
AlR3T Q8 l1-00312 2 RIFXD WW 50K 0H4M LDT 5w 28480 0813-0032
AlR 33 0684-1221 1 R:FAD COMP [.2R DHM 10% l/4W 01121 £s 1221
Al339 0813-3J32 RIFXD WwW 52K OHM 13T 54 28480 0813-0032
AL432 0L a7r-r1921 1 R:FX) COMP 3330 NHY LJT 1/2W a1121 g3 3921
Alné] 04584-1031 3 R:FXD COMP 1JK QOHM 10T L/&NW 01121 ©3 1031
Al3s2 0604-1031 R+FXD COMP 10K DOHM 10X 1/4W oLzt C3 1031
Alisd (584-1031 R:FXD CONRP LIX DHM 10% 1/8W oLl21 -4 1031
Al eh Dh3%4-a231 1 R:FXD COMP B2K OHM 10X 1/4%W Jglizl €3 8231
AlreS 05R4-2221 1 F:FXD COMP 2270 DHM 13X 1/4W 01121 c3 2221
AlR &S 0757-D446 F R: FXD FLM IS5KDHM 1% 1/8W 91637 CMF-1/10-32 T
AlPsT D5R4-4TI1 2 R:FXD COMP &72 OHM 10X 1/5wW al121 3 4711
AlR &3 0757-0446 R: FXD FLM ISX OHM 1% 1/3W 81637 CMF.1/10:32 T
ALK& 05R%=-2T731 1 R:FXD CUMP 27K DOHM 10% 1/4W 01121 Z3 2731
Al2S53 06%8-3274 1 :FXD MET FLM I0K OHM 1% I1/8W 204 80 D5698-32T4
ALWS] 05A&4=-1D51 R:FXD TAMP IMEZOHM 1T 1/74W ol1121 <3 1051
ALRS2 O69R-821R 5 RISISTOR:MAYCAHED SET 284380 0698-BZ18
ALNS3 0548-821a RESISTOR:MATCHED SET 28430 06938-8218
ALRS& 06N8-8213 RESISTOR:=MATZ 4ED SET 28480 0698-8218
AlKSS Oh9R=R21R RESTSTOR:MATCHED SET 28480 0698-821%
ALRSs 0698-A218 RESTSTOR:MATCHED SCT 28480 0693-8218
ALRST 0684-4T711 A:FXD COMP 473 DHM 10T 1/74W JEL21 TR 4711
ALRSH 0698-46139]1 1 R:FXD FLM 350 DHM [T 1/8W 2R4 30 0698-6391
ALRSSQ 2100-3103 1 R:VAR CERMET 13K OHN 12T VYYPE P 3/4&d 28480 2100-3103
AIRAD J693-4635D3 1 AFX) FLM 110 OHM 1X 1/8w 284 RD 0699-56350
AlRSL 0608-56T3 1 T:FAD MEY FEV 3.3 DHN 1X 1/84 28480 0698-56T3
AL262 06583437 1 R:FXD MET FLY 133 DHM 1T 1/8W 284 80 0698-3437
AlRo3 0556-8181 1 R:FX0 FLM 24,.3K DHM 1% 1/78W 28480 0698-8181
A1R64 21003154 1 R:VAR CERMET 1K OHM 10% TYPE P 3/4W 28480 2100-3154
AIRE5 0684 6821 2 R:FXD COMP 6.BK OHM 10% 1/4W prizy CBeg21
AIRSS 0884 -6821 R:FXD COMP 68K OHM 10% 1/4W o121 cB&821
AIRE7 0684 3921 R:FXD COMP 3900 OHM 10% 1/4W 01121 CBY921
A1R88 0698-5100 R:FXD 22 MEGOHM 10% 1/4W 28480 0698-5100
AVRGS* 0896 - 999P PADDING LiST 28480 0598--909P
06983700 RESISTOR 775 OHM 1% .126W 16299 C4-18-TO-715R-F
08984424 RESISTOR 1400 OHM 1% .125W 16299 C4-1/8-TO-1401-F
06984436 RESISTOR 2800 OHM 1% ,125W 16299 CA-1/8-T0-2801-F
08983493 RESISTOA 4120 OHM 1% .125W 16299 C4A-18-TO-4121-F
0858 - 4432 RESISTOR 2.10K OHM 1% .125W 16299 CA-1/8-T0-2101-F
08683152 RESISTOR 3.48K OHM 1% .125W 16299 C4-1/8-T0-3481-F
AIS1 31011724 1 SWITCH: PUSHBUTTON 28480 3101-1724
AlS2 3101-1725 ] SWITCH: PUSHBUTTON 2B480 3101-1725
ATJl 18200223 3 IC:OPERATIONAL AMPLIFIER 12040 SLB641
ANJ2 1820-0203 IC:OPERATIONAL AMPLIFIER 07263 SLB940
ATU3 1820-0203 IC:OPERATIONAL AMPLIFIER 07263 SLBY40
ATWY 3470261601 1 CABLE ASSY:[ACV SWITCH TO RI10} 14433 3470261601
ATW2 3470261602 CABLE ASSY:(DCV SWITCH TOt V SWITCH) 144383 3470261602
ATW3 3470261603 1 CABLE ASSY:(TV SWITCH TO ACV SWITCH) 14493 3470261803

& ume for sll replacement
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Table 6-1. Identification of Parts

TM 11-6625-2809-14 & P

— Mir
Reference b pary Number| Qty Description Co Mfr Part Number
Designation de
MISCELLANEQUS
§040-7023 PUSHRDD 284890 $040-7023
5040.7032 FODT=-REAR 28439 504 -7833
30500883 4 WASHER—-SPRING 28480 - - 3
Aa N3TI-2488 9 KN TH: PUSHRITTIN SWITCH, 71590 J52305
uITO-09t & F YEZEL :PUSHBUTTIN KNDB, JADE GREY 28410 0370-0914%
S020—8315 2 ZASE -BOTTOM 28480 50208315
05 3:110-40003 A SUPP IRT : BOARD 28440 05300-40003
053N0- 40004 a SUIDE:SLIDE 28480 05300-40004
1460-1357 1 STAND:TIHLY 28480 a5301-20005
053 11~42001 2 FDOT 28480 05301-40001
15100081 4 BINJING POST 284340 16100001
347072-073201 1 PANEL : FRONY 14493 34702-00201
34732-01201 1 BRAZKET :LEFT HAND 14493 34702-01201
34702-01202 1 ARACKFT:RIGHAT WAND 14422 364702-01202
34T02~-05%01 1 SHTELD:PLATE 14493 34702-05%01
34702-0%5%22 1 SATELN:RAOX 14493 34702-05502
3470280205 1 PANEL ASSY:REAR 28480 3470280205
I&460-1311 1 SPITNS:GROUND ggggg g;g
1460-1312 1 SPRINS:CLIP
02 90002 ] MANUAL 28480 3470260002
§|ﬂ: 1 DUAL N-CHANNEL {015 ON A1ASSY) 28480 1856-0308
31310347 2 RINE CLIP; BR {FOR A151 AND A‘lﬁsﬁ m 3310347
1200-0474 1 14 PIN IC SOCKET 12000474

43 Instrument serial No's. 1212A00735 and below
0-0450

used -hp- Part No. 037
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PART NUMBER - NATIONAL STOCK NUMBER
CROSS REFERENCE INDEX

NATIONAL NATIONAL
PART STOCK PART STOCK
NUMBER FSCM NUMBER NUMBER ESCM NUMBER
CB-36G5 01121 5905-00-458-4406 1810-0173 28480 5905-01-042-5043
CB2721 01121 5905-00-111-4727 1820-0203 28480 5962-00-483-1956
CB6821 01121 5905-00-721-0671 1820-0571 28480 5962-00-329-4583
DM74LO2N 12040 5962-00-257-9226 1820-0583 28480 5962-00-390-7958
DM74L74N 12040 5962-00-369-7607 1820-0586 28480 5962-00-390-7970
DM74L86N 12040 5962-00-172-5578 1820-0587 28480 5962-00-396-2262
RDM15F391-J3C 72136 5910-00-018-0918 1820-0635 28480 5962-00-329-4569
SL8940 07263 5962-00-483-1956 1820-0668 28480 5962-00-369-9839
SN74175N 01295 5962-00-163-0145 1853-0010 28480 5961-00-931-6998
$710939-122 04713 5961-00-752-6121 1853-0089 28480 5961-00-179-8478
$710939-98 04713 5961-00-821-2309 1854-0039 28480 5961-00-985-9073
0121-0127 28480 5910-00-828-2061 1854-0404 28480 5961-00-408-9807
0121-0168 28480 5910-00-244-8375 1901-0029 28480 5961-00-950-0537
0140-0145 28480 5910-00-257-0227 1902-0040 28480 5961-00-059-1215
0140-0196 28480 5910-00-774-7294 1902-0041 28480 5961-00-858-7372
0140-0204 28480 5910-00-069-0362 1902-0049 28480 5961-00-911-9277
0150-0014 28480 5910-00-834-5013 1902-3149 28480 5961-00-833-3043
0160-3930 28480 5910-00-378-0588 1902-3182 28480 5961-00-229-1966
0170-0022 28480 5910-00-826-1162 192P39292-PTS 56289 5910-00-921-0275
0170-0038 28480 5910-00-817-7275 193-0010-005 74970 5910-00-378-0646
0170-0040 28480 5910-00-829-0245 1990-0413 28480 5961-01-042-5332
0170-0043 28480 5910-00-993-8535 2N4117A 80131 5961-01-017-6023
0180-0197 28480 5910-00-850-5355 2100-3154 28480 5905-00-615-8111
0180-0291 28480 5910-00-931-7055 3101-1723 28480 5930-01-035-8847
0180-1800 28480 5910-00-126-1696 312.500 75915 5920-00-280-8344
0340-0782 28480 5970-01-025-0262 8131-100-651-104 72982 5910-00-451-5671
0370-2159 28480 5975-01-007-9111 9100-3223 28480 5950-01-042-1970
0683-1025 28480 5905-00-110-7620
0683-1525 28480 5905-00-106-1356
0684-1021 28480 5905-00-056-0531
0684-1051 28480 5905-00-116-8554
0684-1221 28480 5905-00-407-2151
0684-2221 28480 5905-00-105-7764
0684-2731 28480 5905-00-119-3504
0684-3921 28480 5905-00-141-0743
0687-1201 28480 5905-00-110-0196
0698-3152 28480 5905-00-420-7130
0698-3159 28480 5905-00-407-0053
0698-3243 28480 5905-00-891-4227
0698-3264 28480 5905-00-138-5051
0698-3274 28480 5905-00-483-0226
0698-3437 28480 5905-00-402-7080
0698-3499 28480 5905-00-478-7468
0698-3515 28480 5905-00-478-7469
0698-3558 28480 5905-00-407-0061
0698-3700 28480 5905-00-138-5052
-698-4123 28480 5905-00-998-1915
0698-4470 28480 5905-00-759-1539
0698-6391 28480 5905-00-306-0740
0757-0443 28480 5905-00-891-4252
0757-0451 28480 5905-00-981-7478
0757-0461 28480 5905-00-089-7577
0757-0486 28480 5905-00-982-3777
0813-0032 28480 5905-00-490-3946
1IN825 04713 5961-00-923-3940
150D105X9035A2-D 56289 5910-00-456-4474
1510-0091 28480 5940-01-035-6148
1810-0151 28480 5905-01-023-2750
1810-0171 28480 5905-01-042-7499
1810-0172 28480 5905-01-043-0514
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SECTION VII.

TM 11-6625-2809-14 & P

TROUBLESHOOTING AND

CIRCUIT DIAGRAMS

7-1. INTRODUCTION.

7-2. This section of the Operating and Service
Manual contains troubleshooting information and circuit
diagrams for the Model 34702A Multimeter. Included are
trouble shooting trees, a schematic diagram and a
component locator.

7-3. SCHEMATIC DIAGRAM.

74. The circuits contained within the Model 34702A
are shown on the schematic diagram This
diagram can be used to assist in understanding of the
theory of operation as well as aid in troubleshooting the
instrument. DC voltages and ac waveforms are given on
the schematic.

7-5. COMPONENT LOCATION DIAGRAM.

7-6. The Component Location Diagram associated
with the schematic shows the position of each part
mounted on the pc assembly. Each part is identified by a
reference designator.

7-7. TROUBLESHOOTING.

7-8. Troubleshooting Trees.

7-9. [1_Figures 7F1 and 72 are troubleshooting trees

designed to assist in the isolation of malfunctions.
is a troubleshooting tree for the ac converter,
is a troubleshooting tree for the Q converter.

7-10. Troubleshooting Procedure.

7-11. The following procedure is recommended for
troubleshooting the Model 34702A:

a. Ensure the mainframe plug-on (Display
Module) is functioning properly.
b. Perform the following preliminary tests:
1. Apply t 1.0000 V dc to the INPUT V
terminals. Check for turnover error.

2. Apply full-scale voltages to the 10 V,
100 V, and 1000 V scales. Check for
proper numerical display and decimal
point location.

NOTE
The above checks verify proper
functioning of many display module
interconnections, range switches, and
coaxial wiring.

c. Check the ac converter as follows:

7-1

1. Apply | V ac at 01kHz to the INPUT V
terminals.

2. Trace the propagation of this signal through
the impedance converter, ac converter
amplifier and filter circuitry.

3. If these circuits appear to be working, check
the Input Attenuator.

(@) Apply full-scale voltages to the 34702A
on the 10 Vv, 100 V, and 1000 V
ranges. Do this at 10 kHz and 100
kHz.

(b) Note any inaccuracies in the readout.
Any error is probably due to the input
attenuator.

NOTE

Most frequency response problems are
in the input attenuator.

4. Typical Problem Areas.
(@) Noise-check ac converter amplifier.

(b) Low output or zero output-check the ac
converter amplifier.

(c) Any type of inaccuracy-check dc
feedback amplifier Ul by replacement.
Also, check Q1 for leakage (by
replacement).

Check the dc section of the instrument:
1. Check for shorted trimmer capacitors.

2. Using an Qmeter, measure the contact
resistance of the switches. Each switch
should indicate a short circuit. Dirty
switches can be cleaned with MS-1 80
Freon Degreaser.

3. Coax cables may be shorted or open.

4. Resistors in the dc attenuator may change
value.

Check the ohms current source:

1. Place the 34702A in Q function and verify
that an overload indication occurs
(overrange "1" illuminates and rest of
display blanks) with no resistance applied.
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2. Check all ohms ranges at full-scale to
determine which ranges are bad. When
only the two highest ranges are inaccurate,
check Q11 if the display indication is high.
Check CR13 if the indication is low.

3. Referring to the schematic diagram, check
the voltages on the two operational
amplifiers. If the- 7.2 V and - 6.2 V
references are incorrect or absent, check
U3 and CR16.

f.  Attempt the Performance Tests (Section V) in
order to characterize the trouble. Also try the Adjustment

1. PARTIAL REFERENCE OESIGNATIONS ARE
SHOWN. PREFIX WITH ASSEMBLY OR SsuUB-
ASSEMBLY DESIGNATION(S) OR BOTH FOR COM-
PLETE DESIGNATION.

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS
UNLESS OTHERWISE NOTED.

RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS
INDUCTANCE IN MILLIHENRIES

3. DENOTES EARTH GROUND.

USED FOR TERMINALS WITH NO LESS
THAN A NO. 18 GAUGE WIRE CONNECTED
BETWEEN TERMINAL AND EARTH
GROUND TERMINAL OR AC POWER RE-
CEPTACLE.

DENOTES FRAME GROUND.

USED FOR TERMINALS WHICH ARE PER-
MANENTLY CONNECTED WITHIN AP-
PROXIMATELY 0.1 OHM OF EARTH
GROUND.

DENOTES GROUND ON PRINTED CIRCUIT
ASSEMBLY. ([PERMANENTLY CONNECTED
TO FRAME GROUND.}

ANY LETTER OR NUMBER IN TRIANGLE
DENOTES A SPECIAL GROUND.

7 - e DENOTES ASSEMBLY.

8 s $DENOTES MAIN SIGNAL
PATH.

9. onov-eveseses ODENOTES FEEDBACK
PATH.

DENOTES FRONT PANEL MARK-
ING.

GENERAL SCHEMATIC NOTES

TM 11-6625-2809-14 & P

Procedures. Some apparent malfunctions can be
corrected by these adjustments. Also, inability to obtain
correct adjustment will help localize the problem.

g. Check for burned or loose components,
loose connections, or other conditions which might be
the source of the trouble.

h. If the problem exists on the DCV and ACV
functions but not on the Q function, troubleshoot the
DCV/ACYV attenuator. If the trouble exists only on the Q
or ACV function, refer to the respective troubleshooting
tree.

-——
n.oL —__} DENOTES REAR PANEL MARKING.
12, ’ DENOTES SCREWDRIVER ADJUST.
13, AVERAGE VALUE SHOWN. OPTIMUM VAL-

* UE SELECTED AT FACTORY. THE VALUE
OF THESE COMPONENTS MAY VARY
FROM ONE INSTRUMENT TO ANOTHER.

14. A DENOTES SECOND APPEARANCE
>, OF A CONNECTOR PIN.
15. g5 ~ DENOTES WIRE COLOR: COLOR CODE
=%/ SAME AS RESISTOR COLOR CODE. FIRST

NUMBER IDENTIFIES BASE COLOR, SEC-
OND NUMBER IDENTIFIES STRIP.

16. ALL RELAYS ARE SHOWN DEENERGIZED.

17. WAVEFORMS AND AC VOLTAGE MEASUREMENTS
WERE MADE WITH RESPECT TO CHASSIS GROUND
USING AN OSCILLOSCOPE WITH A 10:1 DIVIDER
PROBE (10 MEGOHM, 10 pF). THE VOLTAGE LEV-
ELS SHOWN ON THE WAVEFORMS ARE ACTUAL
VOLTAGE LEVELS AND ARE NOT TO BE CON-
FUSED WITH OSCILLOSCOPE SETTING. THE VOLT-
AGE LEVELS SHOWN ARE NOMINAL AND MAY
VARY FROM ONE INSTRUMENT TO ANOTHER. A
VARIATION OF £10% IN MEASUREMENTS
SHOULD BE ALLOWED.

18. DC VOLTAGE LEVELS WERE MEASURED WITH
RESPECT TO CIRCUIT GROUND USING A VTVM
WITH 10 MEGOHM INPUT IMPEDANCE. THE VOLT-
AGE LEVELS SHOWN ARE NOMINAL AND MAY
VARY FROM ONE INSTRUMENT TO ANOTHER
DUE TO CHANGE IN TRANSISTOR CHARACTER-
ISTICS. A VARIATION OF = 10% SHOULD BE
ALLOWED.

7-2
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APPENDIX A
DATA DIFFERENCE SHEET

A-1. INTRODUCTION.

( d N
—R26- —CR7-

A-2.  This section makes your manual applicable to 4 2 b f::_ E:-E%E

earlier instruments. Where component values or part nes i :S:,_ oe-  —rar-

. . . —CRIT— R34 —-CR6— -—R24-
numbers in an instrument differ from the replaceable (@) -xas- ::3?: _Rlzaoj
parts list, yet are not listed in this section, the part —crz e R3- ~CR3-
numbers and values listed in the parts list should be j < ® || —nes- - @

\ -cris- | » _
used for replacement. cz2s— | 8 —a -~ ()
=y S @
S R7 _ —Rl4: -R23— “Ras—
A-3.  Where practical, backdating entries have been [_Rrss ] . _c-z;f;""‘— =
incorporated into the text of the manual rather than into o e é‘é oo . _m_ @
. . . . —R60- [T s 8 -Q17-
this section. If a backdating change is too long or ~Re2- @ I ¢
otherwise impractical to incorporate in the text, the entry :c}z;z
to be changed will be flagged with a delta having a —Ré9-
. . -CRIS- ce
number subscript; e.g. (4,). The subscript refers to the

number of the corresponding change in backdating. ey

Make all changes listed in this backdating which apply to Thar-
your instrument. -

-CR22-
~CRI9- RS2 R53 RS4 RSS E
CHANGE NO. A;: Applies to serial numbers -orar- U 'L__} u

1212A0335 and below o l =l
!

Table 6-1
Delete A1C31, A1R68, and A1CS8

Change A1C12 to C:fxd, .01 uF + 20% 1= T..;}: C

67— —— CR23—
[
[
®)-@-
10M0
1000
100
[}
1
00f1

f

2000 vdcw, -h p-Part No. 0160-0996 &)
[Eigure 7-3, Page 7-5 & 7-6: T F e el el (3] (3]
ol S DB I I T I
Change the input circuit to AlIQI as follows: ‘ 2 l 8
+5v @ '
C‘g. ;(I)?( ]kc" +iz2v 34T04-U- 2950 Al
b1 3470A-B-2990
Al
~5y
Change the component locator for the hp Part No. 34702-66501

Al Assembly as follows:
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DA Pam 310-4

DA Pam 310-7
TM 38-750
TM 740-90-1

TM 750-244-2

APPENDIX B
REFERENCES

Index of Technical Manuals, Technical Bulletins,
Supply Manuals, (Type 7, 8, and 9), Supply
Bulletins, and Lubrication Orders.

US Army Equipment Index of Modification Work Orders.

The Army Maintenance Management System (TAMMS).

Administrative Storage of Equipment.

Procedures for Destruction of Electronics Materiel
to Prevent Enemy Use (Electronics Command).
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APPENDIX C
MAINTENANCE ALLOCATION

Section I. INTRODUCTION

C-1. General

This appendix provides a summary of the maintenance
operations for ME-498/U. It authorizes categories of
maintenance for specific maintenance functions on
repairable items and components and the tools and
equipment required to perform each function. This
appendix may be used as an aid in planning
maintenance operations.

C-2. Maintenance Function

Maintenance functions will be limited to and defined as
follows:

a. Inspect. To determine the serviceability of
an item by comparing its physical, mechanical, and/or
electrical characteristics with established standards
through examination.

b. Test. To verify serviceability and to detect
incipient failure by measuring the mechanical or
electrical characteristics of an item and comparing those
characteristics with prescribed standards.

c. Service. Operations required periodically to
keep an item in proper operating condition; i.e, to clean
(decontaminate), to preserve, to drain, to paint, or to
replenish fuel, lubricants, hydraulic fluids, or compressed
air supplies.

d. Adjust. To maintain, within prescribed
limits, by brining into proper or exact position, or by
setting the operating characteristics to the specified
parameters.

e. Align. To adjust specified variable elements
of an item to bring about optimum or desired
performance.

f.  Calibrate. To determine and cause
corrections to be made or to be adjusted on instruments
or test measuring and diagnostic equipments used in
precision measurement. Consists of comparisons of two
instruments, one of which is a certified standard of
known accuracy, to detect and adjust any discrepancy in
the accuracy of the instrument being compared,

g. Install. The act of emplacing, seating, or
fixing into position an item, part, module (component or
assembly) in a manner to allow the proper functioning of
the equipment or system.

h. Replace. The act of substituting a
serviceable like type part, subassembly, or module

(component or assembly) for an unserviceable
counterpart.
i.  Repair. The application of maintenance

services (inspect, teste, service, adjust, align, calibrate,
replace) or other maintenance actions (welding, grinding,
riveting, straightening, facing, remachining, or
resurfacing) to restore serviceability to an item by
correcting specific damage, fault, malfunction, or failure
in a part, subassembly, module (component or
assembly), end item, or system.

J. Overhaul. That maintenance effort
(servicel/action) necessary to restore an item to a
completely  serviceable/operational  condition  as
prescribed by maintenance standards (i.e., DMWR) in
appropriate technical publications. Overhaul is normally
the highest degree of maintenance performed by the
Army. Overhaul does not normally return an item to like
new condition.

k. Rebuild. Consists of those services/actions
necessary for the restoration of unserviceable equipment
to a like new condition in accordance with original
manufacturing standards. Rebuild is the highest degree
of materiel maintenance applied to Army equipment.
The rebuild operation includes the act of returning to zero
those age measurements (hours, miles, etc.) considered
in classifying Army equipments/components.

C-3. Column Entries

a. Column 1, Group Number. Column 1 lists
group numbers, the purpose of which is to identify
components, assemblies, subassemblies, and modules
with the next higher assembly.

b. Column 2, Component/Assembly. Column
2 contains the noun names of components, assemblies,
subassemblies, and modules for which maintenance is
authorized.

c. Column 3, Maintenance Functions. Column
3 lists the functions to be performed on the item listed in
column 2. When items are listed without maintenance
functions, it is solely for purpose of having the group



numbers in the MAC and RPSTL coincide.

d. Column 4, Maintenance Category. Column
4 specifies, by the listing of a "work time" figure in the
appropriate  subcolumn(s), the Ilowest level of
maintenance authorized to perform the function listed in
column 3. This figure represents the active time required
to perform that maintenance function at the indicated
category of maintenance. If the number or complexity of
the tasks within the listed maintenance function vary at
different maintenance categories, appropriate” work
time" figures will be shown for each category. The
number of task-hours specified by the "work time" figure
represents the average time required to restore an item
(assembly, subassembly, component, module, end item
or system) to a serviceable condition under typical field
operating conditions. This time includes preparation time,
troubleshooting time, and quality assurance/quality
control time in addition to the time required to perform
the specific tasks identified for the maintenance
functions authorized in the maintenance allocation chart.
Subcolumns of column 4 are as follows:

C — Operator/Crew
O — Organizational

F — Direct Support

H — General Support
D — Depot

C-2
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e. Column 5, Tools and Equipment. Column 5
specifies by code, those common tool sets (not individual
tools) and special tools, test, and support equipment
required to perform the designated function.

f.  Column 6, Remarks. Not applicable.

C-4. Tool and Test Equipment Requirements

(Sec Il

a. Tool or Test Equipment Reference

Code. The numbers in this column coincide with the
numbers used in the tools and equipment column of the
MAC. The numbers indicate the applicable tool or test
equipment for the maintenance functions.

b. Maintenance Category. The codes in this
column indicate the maintenance category allocated the
tool or test equipment.

c. Nomenclature. This column lists the noun
name and nomenclature of the tools and test equipment
required to perform the maintenance functions.

d. National/NATO Stock Number. This
column lists the National/NATO stock number of the
specific tool or test equipment.

e. Tool Number. This column lists the
manufacturer’s part number of the tool followed by the
Federal Supply Code for manufacturers(5-digit) in
parentheses.

C-5. Remarks (Sec M)
Not applicable.
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SECTION Il. MAINTENANCE ALLOCATION CHART
FOR

MUTIMETER ME-498/U

@ @ (©) () (®) (6)

TOOLS
GROUP COMPONENT/ASSEMBLY MAINTENANCE |MAINTENANCE CATEGORY AND
NUMBER FUNCTION cC|] O F H D EQPT |REMARKS
00 MUTIMETER ME-498/U Inspect 0.2 6

MODEL 34702A Test 0.5 1thru5

DISPLAY MODEL Service 0.6 1thrub

Install 0.3 1thru5

Replace 0.3 1thru5

Repair 1.2 1thru5

Overhaul 2.0 |1thrub

C-3



SECTION Il TOOL AND TEST EQUIPMENT REQUIREMENTS
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assigned mission.

FOR
MULTIMETER ME-498/U

TOOL OR TEST | MAINTENANCH NATIONAL/ TOOL
EQUIPMENT CATEGORY NOMENCLATURE NATO STOCK NUMBER
REF CODE NUMBER

1 H, D AN/GSM-64 Digital Voltmeter Non Linear Systems V35A 6625-00-870-2264

2 H, D AN/USM-459 Frequency Counter HP 3662 6625-01-061-8928

3 H, D Resistor Decade ZM-16( )/U 6625-00-669-0266

4 0 Tools and test equipment available to the technician for his/her

C-4
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APPENDIX D

OPERATOR’S, ORGANIZATIONAL, DIRECT SUPPORT, AND GENERAL SUPPORT
MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS LIST

NOTE
Refer to section VI, Identification of Parts, for all maintenance repair parts.
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PART TWO

OPERATING AND SERVICE MANUAL

MODEL 34750A
DISPLAY

The main body of this instruction manual applies to
Serial Number 1304A00101

and higher. Any changes made in instruments
having serial numbers higher than the above num-
ber are, or will be, integrated into the manual by
page revision as they occur. Revised pages are
identified by a revision letter in the lower corner of
the page. You may receive subsequent revised
pages by returning the questionaire in the front of
the manual with the appropriate square marked. If
a change is made that does not apply to all
previously manufactured instruments, backdating
information in Appendix A adapts the manual to
the earlier instruments.

Manual Part No. 34750-90001

Microfiche Part No. 34750-90051

Copyright Hewlett-Packard Company 1973
P. O. Box 301, Loveland, Colorado U.S.A. 80537

PRINTED IN U.S.A
Revised: March 1975 Printed: JUNE 1973
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SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Hewlett-Packard Model 34750A Display
Module is part of the low cost 3470 Measurement
System designed to measure AC volts, DC volts, current
and resistance. It can be combined with the Model

34701 A, Model 34702A or Model 34703A Plug-On

Module, shown in to make these
measurements. [ Table 1- lists the various plug-on

modules which condition the input to the Model 34750A,
and indicates the functions of each.

Figure 1-1. Plug-On Modules which can be used with the 34750A Display Module.
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. Tiansa THATAA
READ QUT TEST CARD CARRAYING CASE

11457 A TOETEA
RACK MOUNT KIT RACK MOUNT KIT

BA2a 180
PRINTER CABLE

Figure 1-2. Accessories Available for use with 34750A.
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Table 1-1. 3470A Series Signal Conditioning Modules.

Plug-On
(Signal Conditioning)
Module

Function

DCV| Q| ACV|DCA| Auto
Ranging

34701A

DC Voltmeter X
34702A
Multimeter X X | X
34703A
DCV/DCA/Q Meter X X X X

1-3. Two center (sandwich) modules are also
available for use with the Model 34750A and a signal
conditioning module. These modules (Model 34720A
and Model 34721A) add the capabilities of battery
operation and BCD output to the 3470A measurement
system. These modules are also shown i

1-4. The digital readout of the 34750A consists of five
full digits plus an overrange "1". The LED (Light Emitting
Diode) display provides a bright clear readout with a
maximum display of 199999.

1-5. The Model 34750A has an internal jumper wire
which may be positioned to test the logic and display
circuits.

1-6. SPECIFICATIONS.

1-7. Specifications for the 34750A are included in
Section | of the Operating and Service manuals for the
"plug-on" modules.

1-8. OPTIONS.

1-9. Options available for the 34750A are listed in
Table 1-2.

TM 11-6625-2809-14 & P

Table 1-2. Available Options.

Measurement
Option Purpose Rate
060 Operation with 60 Hz line. 5/sec
050 Operation with 50 Hz line. 8/sec

1-10. ACCESSORIES AVAILABLE (Sed Figure 1-2).

a. 11456A - Read Out Test Card - Facilitates
testing and troubleshooting the Model 34750A Display
Module.

b. 18019A - Carrying Case - Accommodates
the 34750A Display Module, a center module, and a "
plug-on” module plus the power cord and input cables.

c. 11457A - Rack Mount Kit-Permits rack
mounting of a 34750A Display Module, a 34721 B Center
Module, and a "plug-on" module.

d. 10576A - Rack Mount Kit- Permits rack
mounting of a 34750A Display Module and a "plug-on"
module.

e. 562A-16C - Printer Cable - Connects the
output of the Model 34721B BCD Module to
a Model 5055A Digital Recorder.

1-11. INSTRUMENT AND MANUAL
IDENTIFICATION.

1-12. A three-section serial number is used to identify
your Model 34750A. illustrates the meaning
of the three parts of the number.

1-13. This manual is kept up-to-date with revised
pages. If the serial number of your instrument is lower
than the one on the title page of this manual refer to the
backdating information in Appendix A which adapts this
manual to your instrument. All correspondence with
Hewlett-Packard Company should include the complete
serial number.

XXXX
S

Four digit prefix  Letter identifies the Five digit suffix
identifies a series  country where the O
of instruments, instrument was man- ticular instru-
ufactured.
{A - America, U - United Kingdom,
J - Japan, G - Germany)

XXXXX
N —

identifies a par-

ment in a series.

Figure 1-3. Instrument Serial Number (on rear panel).
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SECTION II.
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information and instructions
for the installation and shipping of the 34750A. Included
are initial inspection procedures, power and grounding
requirements, environmental information and
repackaging for shipment.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both
mechanically and electrically before shipment. It should
be physically free of mars or scratches and in perfect
electrical order upon receipt. To confirm this, the
instrument should be inspected for physical damage
incurred in transit. If the instrument was damaged in
transit, file a claim with the carrier. Check to ensure you
have received a power cord with the instrument. Using
the performance test procedures referred to in Section V,
test the electrical performance of the instrument. If there
is damage or deficiency see the warranty on the reverse
side of the title page of this manual.

2-5. POWER REQUIREMENTS.

2-6. The 34750A can be operated from the following
nominal primary power sources:

Line Voltage | Tolerances | Frequency Range
100 V + 5% to - 10% 48 to 440 Hz
120V + 5% to - 10% 48 to 440 Hz
220V + 5% to - 10% 48 to 440 Hz
240V + 5% to - 10% 48 to 440 Hz

The 34750A is set for 120 volt operation at the factory.
Refer td Figure 2-1 for the procedure to change your unit
for operation on a different voltage.

AAAAAAAAAAAAAAAAAAA
\AA LA AL Al ALl sl 4

$ CAUTION

.................
S EPT PO S ee ey e

IF THE INSTRUMENT IS NOT SET

FOR THE CORRECT PRIMARY
POWER VOLTAGE IT MAY BE
SERIOUSLY DAMAGED.

Receptacle for Primary Power Cord.

Shown for 100 VAC power line.

Operating voltage is shown in module window.

a

Q .
)
=y

¢ ip

SELECTION OF OPERATING VOLTAGE

1. Open cover door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC
board to position desired voltage on top-left
side. Push board firmly into module slot.

3. Rotate fuse-pull back intc normal position.

4. Check to ensure you are using the proper
size fuse. A 0.5 amp fuse is required for
100/120 VAC line operation, a 0.25 amp
fuse should be used for 220/240 VAC oper-
ation,

5. Re-insert the fuse in the fuseholder.

Figure 2-1.

Voltage Selection.
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The primary power voltage that is currently selected to
operate your 34750A can be observed in the power
module window. (Sed Figure 2-1)).

2-7. GROUNDING REQUIREMENTS.
2-8. To protect operating personnel, the National
Electrical Manufacturers’ Association (NEMA)

recommends that the instrument panel and cabinet be
grounded. The Model 34750A is equipped with a three-
conductor power cable that grounds the instrument when
it is plugged into the appropriate receptacle. The offset
pin on the power cable is the ground wire.

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

2-10. ENVIRONMENTAL REQUIREMENTS.

2-11. The 34750A should not be operated where the
ambient temperature exceeds 00 C to 500 C (320 F to

1220° F) or stored where the ambient temperature
exceeds - 400 C to 750 C (- 400 F to 1670 F).

2-12.  INSTRUMENT MOUNTING.
2-13. Bench Use.
2-14. The front of the 34750A may be elevated for

operating convenience by lowering the tilt stand on the
bottom module.

2-15. Rack Use.

2-16. shows the available kits for rack
mounting the various module combinations of the 3470
series of instruments.

2-17. REPACKAGING FOR SHIPMENT.

2-18. The following paragraphs contain a general
guide for repackaging the instrument for shipment.
Refer to if the original container is to be
used; 2-20 if it is not. If you have any questions, contact
your nearest -hp- Sales and Service Office.

NOTE

If the instrument is to be shipped to
Hewlett-Packard for service or repair,
attach a tag to the instrument identifying
the owner and indicating the service or
repair to be accomplished. Include the
module number and full serial number of
the instrument. In any correspondence,
identify the instrument by model number
and full serial number.

2-19. Place the instrument in the original container
with appropriate packing material and seal well with
strong tape or metal bands.

2-2
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10576A

6.09"
l SIDE VIEW

L— 4.9§'*l

FRONT VIEW

L——— 7. eo"——l

11457C

T
E:

f—oT7. ao"—-l

L— 4,99

10573A
LT
5.22
L b >
10574A
522
Ll >
P 19.00"
11457A
O
114578
(5
lﬁ— 19.00"

Figure 2-2. Rack Mount Kits

2-20. If the original container is not to be used,
proceed as follows:

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

b. Place the packing material around all sides
of the instrument and protect the panel face with
cardboard strips.
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C. Place instrument and inner container in a
heavy carton or wooden box and seal with strong tape or
metal bands.

2-21. POWER CORDS AND RECEPTACLES.

2-22. illustrates power receptacle (wall
outlet) configurations that are used throughout the United
States and in other countries. The -hp- part number
shown directly below each receptacle drawing is the part
number for a 34750A power cord equipped with the
appropriate mating plug for that receptacle. If the
appropriate power cord is not included with the
instrument, notify the nearest -hp- Sales and Service

TM 11-6625-2809-14 & P

Office and a replacement cord will be provided. The
34750A power cord, power input receptacle and mating
connectors meet the safety standards set forth by the
International Electrotechnical Commission (IEC).

125V -6A* 250V .6A*

RENTER N
: = .\ Sy AN

8120-1351 8120-1369 8i20-1689 8/120-1348  8120-0698

*UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

Figure 2-3. Power Receptacles.
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SECTION 1.
OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

3-2. This section contains instructions and
information which will assist you in proper operation of
your Model 34750A Display Module. A signal
conditioning module (Model 34701A, 34702A or 34703A)
is required for proper operation of the display module.

3-3. REAR PANEL FEATURES.

3-4. The rear panel of the Model 34750A is shown in
Figure 3-1.

AAAAAAAAAAAAAAAAAAA
\AA LA AL Al ALl sl 4

$ CAUTION

.................
S EPT PO S ee ey e

DO NOT PLUG IN THE POWER CORD
WITHOUT FIRST SELECTING THE
PROPER LINE VOL TAGE.

3-5 WARM-UP.

3-6. A warm-up period of 1 hour is normally required
for the instrument to achieve specified accuracy. The
instrument should be calibrated with the bottom and
center modules to be used with the instrument.

NOTE

Due to temperature change inside the
instrument between line and battery
operation, the + and - references must
be readjusted when changing modes to
achieve specified accuracy. The
nominal temperature change between
line and battery operation is - 150 C

3-7. OPERATION WITH PLUG-ON MODULES.
3-8. Information  regarding operation of the

instrument with a plug-on module can be found in the
Operating and Service Manual for the plug-on.

Apply powe here after selecting
the proper fuse and line voltage
per Figure 2-1.

Sliding plastic cover. Prevents
access to fuse (F1) and voltage
selector P.C, Assembly when
instrument is connected to line.

Instrument Serial Number Plate.

+ Reference
Adjustment
{A1R82)

Power Module i = %3]
(PMI) i C se— | y
/‘/ /wsoa -B-3473 \
Connector Zero Detect Comparator Reference Adjustment
(XA2) Offset Adjustment Zero Detect Hysteresis Adjustment (A1R81)
(A1R27) (ATR24)

Figure 3-1. 34750A Rear Panel.

AAAAAAAAAAAAAAAAAAA
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$ CAUTION

SAALIDLLLAISIILLDD

S EPT PO S ee ey e

INSTALLATION OR REMOVAL OF PLUG-ON
MODULES IS TO BE MADE BY QUALIFIED

PERSONNEL ONLY.
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1. This measurement example is for a dc voltage of + 1.2 volts measured on the 1 volt range of an -hp- Model 34701A.
For this measurement the voltage at A and B is + 1.2 volts for the entire measurement sequence.

2. Prior to to (during 5T of the previous measurement) S, was connected to ground and Sg was closed. The Auto-Zero
circuit was enabled and a voltage applied to the + input of the Integrator Amplifier (point F) that causes the voltage at
E to be 0 volts. This voltage will stay at F until the Auto-Zero circuit is-again enabled after the value of the input
voltage has been determined.

3. Att, Sais switched to the output of the signal conditioning unit and the Input Amplifier is given time to respond to its
new value during oT;. Sg is open during this time interval so the output of the Integrator remains at 0 volts.

4. Sgis closed at t; and the Integrator output ramps to a level proportional to the input voltage during (T>,.

5. The output level of the Integrator remains constant during ,T; because Sg opens at t,. S, is switched to one of the
reference voltage positions (- Ref. for a + voltage at B) and the Input Amplifier Is given time to achieve its new
output level.

6. During 3T, and 4Ts, Sg is closed and the Integrator output ramps toward O volts. When zero detect occurs S, is
switched to ground and the Auto-Zero circuits are enabled. During the time interval from t; until zero detect occurs
the output of a fixed frequency oscillator is counted. The counts accumulated during this time interval are transferred
to storage buffers and displayed as measured result on the front panel.

7. The auto-zero cycle begins at zero detect. Zero detect can occur as late as ts, The time interval sTo provides
adequate time for the Auto-Zero circuits to complete the auto-zero cycle.

Figure 4-1. Basic Block Diagram of 34750A
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SECTION IV
THEORY OF OPERATION

waveforms and a timing sequence in Each

4-1. INTRODUCTION. measurement sequence is divided into six time intervals
of equal length. shows the designations that
4-2. The 34750A Display is a five-digit analog-to- will be used to identify the beginning of each time

digital converter that utilizes the dual slope integrating
technique and a LED (light-emitting diode) display. The
34750A is designed to operate with a signal-conditioning

interval, the time intervals and a description of the
measurement cycle.

"Plug-On Module". The signal-conditioning unit converts 4-5.  ANALOG CIRCUITS.

the input signal to a dc voltage between + 2 volts (+ 1

volt full scale + 100% overrange) which is measured and 4-6. Input Amplifier.

displayed by the 34750A. A Basic Block Diagram of the

34750A (Eigure 4-T)] will be discussed in this section 4-7. A stable gain of + 3.5 is provided by the Input

followed by a more detailed description of these blocks
and the circuits involved.

Amplifier (see[Figure 4-2). Only one of the FET switches
Q1 through Q4 is conducting at a time to provide an
input to the amplifier. Bias current is minimized by the

4-3. Basic Measurement Sequence. FET input stage of the amplifier. Adjustment R8 sets the
output at TP1 to 0 V with point 1 grounded. The FET
4-4. The dual slope integrating measurement Bias Network is discussed in Note 1 of [Figure 4-2]

technique employed by the 34750A is described with

p———— GAW X 3.5

N
\

[
|-
|
I
| ~
|
|
!
|

NOTE 1

Switches Q1 through Q4 are
FETs. The gate voltage for Q1
through Q3 in the on {con-
ducting) state is supplied by
the FET BIAS NETWORK.
When the control voitage goes
to + 5V CRA is reverse biased
allowing the gate voltage to be

\\ supplied by the FET BIAS
2y sizv \\ NETWORK.
20K 20k % ~
] TPI ~

| - ~

I N AMPL IFIER o

i - -

! + 1 220K ® -

SIGNAL @ // FET s?s
TO BE ~—.Ol¥ _[ ‘: 0K NETWORK CRA +
MEASURED | R8 e < VOLTAGE
(FROM PLUG- e FET BIAS comoL
ON MODULE ) | P ¢——— NETWORK voLTaGE
Q2 03 04 (attenuation 3e5:1,
I ak \@® !
I SEE NOTE | M.
+REF ~REF v temducrng)
l {rot condut iing]
| i
~
| e
L

Figure 4-2. Simplified Diagram of the Input Amplifier.
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4-8. Integrator.

4-9. The Integrator utilizes a high gain amplifier and a
FET input stage to minimize the input current required by
the amplifier. A simplified diagram of the Integrator is
shown in [Eigure 4-3] Switch Q6 enables the Integrator
during a measurement cycle. FET switch Q13 conducts
during the auto-zero cycle to speed up the circuit
response during auto-zero. This rapid response is
required to quickly recover from overload conditions.
The Auto-Zero feedback voltage for the Integrator and
the Slope Amplifiers is stored on the Auto-Zero
Capacitor. This voltage is applied to the gate of Q7B
during the measurement cycle. The auto-zero cycle is
discussed in more detail in[Paragraph 4-12|

~~~~~~~~~

3z

2
g 5
il
A Wi 4

o e # AR - EAE-E N > .
e S -
e, Fxa - p— %, crane e
L. iRt
ES) - SouRct
ondurtag Mg AUTD P
7680 syt v .
T - > -
! -
-
¢ -
i -
: -
e e ayTy.ZERO
Camcivon —_— s v o
e el s

wr=

T comerag ey

= Ay o
vy

Figure 4-3. Simplified Diagram of the Integrator Circuit.
4-10. Zero Detect Circuits.

4-11. The Zero Detect circuits consist of two amplifiers,
each with a gain of 10, and a high gain comparator
shown in The second amplifier has diode
clamps between its output and the inverting input to

TM 11-6625-2809-14 & P

prevent amplifier saturation. Depending on the polarity
of the input at point 1 with respect to point 2 the
Comparator output is either + 3V or 0 V*. The polarity of
the voltage at point 2 is determined by the output of the
Input Amplifier. At zero detect the Integrator output
passes through 0 V. This causes the signal at point 1 to
momentarily swing to the polarity opposite that at point 2.
Accordingly, the Comparator Amplifier output switches to
the level opposite the one that it previously held (i.e. + 3
VtoOVorOVto+3V). Adjustments R24 and R27 are
used to calibrate the instrument for small input voltages.

4-12. Auto-Zero Cycle.

4-13[_Figure 4-5 shows the 34750A circuits in the auto-
zero mode. FET switch Q13 is conducting, which
speeds up the recovery of the Integrator to a 0 volt
output level (this is important when recovery from
overload is required). When Q16 conducts the voltage
on the Auto-Zero Capacitor becomes equal to the offset
at point 2 with point 1 grounded. After the auto-zero
cycle, Q13 and Q16 do not conduct until the next auto-
zero cycle. The voltage acquired on the Auto-Zero
Capacitor during the auto-zero cycle remains as offset
compensation for the rest of the measurement cycle.

4-14. DIGITAL PROCESSING CIRCUITS.

4-15. The Model 34750A Digital Processing Circuits
comprise an Algorithmic State Machine (ASM). Figure 4-
6 shows a typical simplified block diagram of an ASM.
The ASM is a sequential logic circuit that can be
described completely with a flow chart. The "Next State
Function" and "Output Function" blocks are
combinational logic networks. A combinational network
is a

L— GAIN of IC —emtet—-— GAIN of

@ —

|
|
|
|
I

AUTG -
ZERC
VvOLTAGE

TPUT 469K ‘
oun’ ——AAA- - ANA—

R24

SK

347504 -8- 3488

HYSTERESIS
ADJ

col

. HIGKH _

GAIN
MPONENTS

WAVEFORM AT

POINT (D)

o SHOWN FOR

+ INPUT
ZERD ov

CETECT —

SIGNALS ~

ZERQ DETECT.
POLARITY AT
POINT (D CHANGES
WITH RESPECT
TO PONT

VOLTAGE AT
POINT 2

{shghtly negotive)

Figure 4-4. Simplified Diagram of Zero Detect Circuits.

*The Comparator Amplifier is clamped internally to prevent it from swinging to the + and - power supply voltages
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Figure 4-5. 34750A Circuits shown in Auto-Zero Mode.

logical network whose output is completely determined
by its present input states. Sequential logic circuits
contain memory or storage elements such as flip-flops.
As the circuits operate the state of the memory changes
The memory elements may have one state at first and
later take on another state. The "Next State" that the
memory goes to is dependent on the "Present State", the
Clock and the external inputs that are supplied to the
logic circuit. The output is dependent on the external
inputs and the "Present State" of the memory. The
"Present State" of the memory is dependent on the past

sequence of inputs that have been applied.

4-16. The Algorithmic State Machine (ASM). The
State Machine in the Model 34750A is shown in Figure 4-
7 in block form. The inputs to the State Machine come
from the Analog Circuits and the plug-on modules. The
output consists of the Data Display of the instrument and
logic signals which are applied to the various plug-on
modules.

PRESENT STATE

QUTPUT FUNCTION

NEXT STATE FUNCTION
INPUTS

{QUALFIERS) COMBINATIONAL
LOGIC

(GATES, ROMS, ETC.)

i

MEMORY
(STORAGE, FLIP -

FLOPS, COUNTERS,

ETC.}

COMBINATION

ouUTPUT
LOGIC

———= CUTPUTS
(INSTRUCTIONS)

CLOCK

347034 B-3486

Figure 4-6. Block Diagram of Typical ASM.
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Figure 4-7. ASM Simplified Block Diagram

4-17. Data Clock (Refer td Figure 4-8).

418. The Data Clock generates controlled pulses to
which the timing of the analog to digital converter of the
Model 34750A is synchronized.* Its frequency is deter-
mined by Crystal Y1. The crystal output is amplified by
two inverting amplifiers (U6). The output of these
amplifiers is then applied to the crystal to sustain
oscillations. Buffer U7 is a unity gain amplifier which
isolates the clock circuit and prevents loading of the
clock by the external circuitry.

QLOCK OUTPUT

3MHz (opt. 060, 60Hz operation) or
245MHz {opt.050, 504z operation)

347504-9-34TY

Figure 4-8. Data Clock.
4-19. Timing Generator Circuit (See Figure 7-8).

4-20. The Timing Generator consists of three D flip-
flops which generate signals A, B and C. Signal A is
used to generate signal B, and signal B is used to
generate signal C. The inverse of signal C (i.e., C) is
then used to produce signal A (via gates U16 and U8).
The various combinations of signals A, B and C
determine the "State Codes" of the instrument timing.
shows the timing relationships for the Timing
Generator and provides a flow chart indicating the
sequence in which events occur within the instrument.
State Codes 101 and 010 are illegal and will be entered
only if caused to do so by transient pulses generated

* This does not include the scanning system which has its own clock.

4-4

when the instrument is turned on. If an illegal state is
entered, the Timing Generator flip-flops will be cleared
on the next reset pulse. This sets the instrument to state
000, at which time an auto-zero cycle occurs. The timing
sequence then continues in its normal fashion.

4-21. Zero Detect and Data Transfer Circuits (Refer
to Figure 410).

4-22. The Zero Detect circuits generate a voltage
transition when the integrator waveform reaches
approximately O V. The polarity of the transition is deter-
mined by the polarity of the input. This pulse is then
used by the Data Transfer circuits to initiate the following
sequence of events:

The polarity of voltage on the D
input of Flip-Flop U18 during input
enable determines whether the flip-
flop is set or reset. If a negative
voltage is connected to the 34750A
input, the Q output of the flip-flop is
high (> 3 V). The zero detect
pulse, in this instance, is a negative
transition. For a positive input the Q
output of the flip-flop is high and the
zero detect pulse is a positive
transition.  If the Q output is high
the + Reference Gate is enabled. If
Q is high the - Reference Gate is
enabled. The zero detect pulse is
applied to the Zero Detect Gates.
These gates generate a positive
going transition regardless of the
polarity of the Zero Detect Pulse.
Normally, oscillations occur on the
Zero Detect waveform after the
initial transition at zero detect. The
Zero Detect Catcher is a flip-flop
which responds to only
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the first transition of the positive pulse from the zero
detect gates. It provides a negative going pulse to the
Data Transfer Timing circuits. The Data Transfer Tuning
circuits inhibit the main clock during the period of data
transfer within the Data Accumulator. The Transfer
Tuning Waveforms in[Figure 4-10 show the relationship
between the Data Clock Disable pulse and the Transfer
Pulse.

The length of the Data Clock Disable TM 11-6625-2809-

TM 11-6625-2809-14 & P

14 & P pulse is set by the time constant of C23 and
R52. The length of the Transfer pulse is set by the time
constant of C26 and R53. Since the time constant of
C23 and R52 is larger than that for C26 and R53 the
Data Clock Disable pulse remains low for a longer period
than the Transfer Pulse.

This prevents the Data clock from altering the count in
the Data Accumulator during a transfer cycle.

LNAYZ
LIGE

=

LIEN

-
]

|
HLLEGAL STATE
EXIT  LOOP

LlIEN
c LIGE

e
' +a— STATE CODE

I

m
21]
. t%(vm')
LNRE sTe
00
.| ¥
aTs
__J 347504 -3 34EY
A. State 000
1. Mainframe auto-zero cycle occurs (LMATZ).
2. Integrator enabled.
3. Cycle in auto-zero if "Hold" line is low.
B. State 001
1. Input enabled (LIEN).
2. Integrator disabled.
C. State 011
1. Input enabled (LIEN).
2. Integrator enabled (LIGE) starts run-up.
3. Polarity of input determined.
D. State 111
1. Inputdisabled.
2. Integrator disabled.
3. Proper reference voltage selected (LNRE or LPRE).
a. - reference selected for + input.
b. + reference selected for - Input.
E. State 110

G&H. States 010 and 101

These are illegal states and are not normally entered.

To T T T Ta Ts B
a2z~ Stat Code
bo— 01— 011 fo— 11—l | 10 —ada= |00 —wja- DOO o
will ol low
e o | RO T
P« | | | A A VA | R
P pamn ey B K TR
[ qemarated Yo resel e
Tiew Genarcter.
SIGNAL ] "
A =
SIGNAL
8 —
SIGNAL
[
SIGNAL R
T
2o Detect
rd
WTEGRATOR ez
WAVE FORM
{~ NPUT }
oVt —opo— Tz o= oT3 o 3Ta = 4T~ 4Tp
| 1. Input disabled.
2. Reset for about 128 counts (t 40 /as).
3. Integrator enabled and run-down begins.
4.  Proper reference voltage enabled (LNRE or LPRE).
5. Zero Detect Catcher enabled. Zero detect during this

interval causes the following events to occur:

a. Data Clock Disable pulse generated.
b. Transfer pulse occurs.
C. Reference voltage disabled.
d Auto-Zero Cycle begins.
F. State 100
Input disabled.

Integrator enabled and rundown continues.

Proper reference voltage enabled.

Overrange "1" illuminated.

Zero Detect Catcher enabled. Zero detect during this
interval causes the following events to occur:

agrwNE

a. Data Clock Disable pulse generated.
b. Transfer pulse occurs.

C. Reference voltage disabled.

d Auto-Zero Cycle begins.

If the instrument enters an

illegal state, it cycles through states 010 and 101 until the reset pulse occurs. At reset,
the Timing Generator is cleared to state 000 and a normal measurement cycle begins.

Figure 4-9. 34750A Flow Chart.
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Figure 4-10. Zero Detect and Data Transfer Timing

4-23. Data Accumulator and Storage (Refer to

[Figure 7-7).

4-24. The Data Accumulator counts pulses from the
Data Clock starting at the beginning of run-down (T3 on

[Figure 4-9) and continuing until zero detect.

The Data

Accumulator reset pulse is generated at the beginning of
run-down. This pulse resets the 5 decades of the Data

Accumulator Counter.

At zero detect the Transfer Pulse

goes low and the Data Clock is inhibited. Each decade
of the accumulated count is then transferred in 8421

parallel BCD form to storage elements within the Data
Accumulator. This data is then scanned a decade at a
time by signals X, Y and Z, and applied to the BCD
output lines.

4-25. Data Display and Control Circuits (Refer to
Figure 4-11).

4-26. The Data Scanner controls the timing of the
Display circuits. Signal X occurs at a 3 kHz rate. Signals
Y and Z occur at a 1.5 kHz rate. Scanner clock and

RIGHT / LEFT HALF
CHARACTER SCAN —

RIGHT / LEFT HALF

DRIVER TRANSISTORS

!

LEAST SIGNIFICANT
DIGIT BLANK

{(FROM PLUG-ON)

)]
X -
Y SCANNER
-]
Il LINES
7 «——
I
LEFT RIGHT
%?.%NC'\:(ER HALFE HALF )
CHARACTER {6KHz)
GENERATOR 4 — — J
4
LINES ] <
D . —— £ 22— 2
1" 4 p—a ©»——4
DATA — s =2
(1,2,4,8) 20 Yy — &3 f—
Crok ! R
DATA
ACCUMULATOR —_— ]

\ 10 LINE
CODE

Figure 4-11. Data Display Circuits.
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Right Half/Left Half character scan occur at a 6 kHz rate.
The BCD data from the Data Accumulator is converted
to a 10 line code. The desired lines go low (ground)
when selected, providing a ground path for current
through the Right Half/Left Half Driver Transistors and
the LED chips connected to the lines. Each character is
individually scanned beginning with the least significant
and proceeding to the most significant (right to left as
you face the instrument). Each character is also divided
into a left and right half. The selected LED’s of the right
half are illuminated first followed by those of the left half.

4-27. Reset Timing (Se&Figure 4-12).

4-28. The Reset Timing circuits generate a reset pulse
at the beginning of run-down (T3) in the measurement
cycle. When signal "A" goes low the + 32 counter (U12)
is reset causing Pin 2 of U8 to go low and pin 1 to go
high. This initiates the Reset Pulse and enables the flip-
flops in the -4 counter (U11). [Figure 4-12]| shows the

TM 11-6625-2809-14 & P

timing relationship of the reset pulse to signal A of the
Timing Generator. The Data Clock is divided by a factor
of 128 (4x32). Pin 2 of U8 goes high after approximately
128 counts of the Data Clock causing Pin | of U8 to go
low. This completes the reset sequence for one
measurement cycle.

4-29. Least Significant Digit Blank (Refer to[Eigurel

7).

4-30. Depending upon the signal conditioning module
used it is sometimes necessary to blank the last digit of
the Model 34750A. This is accomplished by grounding
Pin 12 of the character generator during the time the
least significant digit is scanned. Two "Nor" Gates (U13)
and one "Nand" Gate (Ul4) are used to do this. As
indicated on the schematic diagram, all inputs to the Nor
Gates (Pins 5, 6, 9 and 8) must be low in order to obtain
alow at Pin 11 of U14. A low at Pin 11 of U14 will blank
the digit.

IMHz
FROM DATA

CLOCK
ull
[ ]
$a
* RESETS

<4 COUNTER

Ui2

TO DATA
ACCUMUL ATOR

AND
TMING GENERATOR
RESET CIRCUIT

LOW HERE
RESETS <32
COUNTER
SIGNAL
"A" FROM
TIMING
347504 -B~ 3481 GENERATOR
CONTINUES LOW
sieNaL . UNTIL 1.
L]
RESET  +5V
PULSE ov
128 COUNTS OF MAIN CLOCK
{~40us for Opt. 060, == 48us for Opt. 050 )
Figure 4-12. Reset Timing.
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SECTION V.
MAINTENANCE

5-1. INTRODUCTION.

5-2. Operational checks and Adjustment Procedures
for the Model 34750A are contained in this section of the
manual. Performance tests relating to the operation of a
34750A and a plug-on module are contained in the
manual for the plug-on module (34701A, 34702A or
34703 A).

AAAAAAAAAAAAAAAAAAA
\AA LA AL Al ALl sl 4

$ CAUTION

.................
S EPT PO S ee ey e

INSTALLATION OR REMOVAL OF PL
UG-ON MODULES IS TO BE MADE BY
QUALIFIED PERSONNEL ONL'Y.

5-3. OPERATIONAL CHECKS.

5-4. The following checks will assist in determining if
your instrument is functioning correctly. These tests are
not intended to check instrument specifications.

Figure 5-1. 11456A Readout Test Card.

5-5. Connect an 11456A Readout Test Card to the
model 34750A as shown in Use a short clip
lead to make the required connections listed in Table 5-
2. and compare the test results with those indicated.

5-6. ADJUSTMENT PROCEDURE.

5-7. [ 1 Paragraphs 5-12 through 5-16| are adjustment
procedures for the Model 34750A Display. These

procedures require the use of a 34701 A, 34702A or
34703A plug-on module. We recommend that these
procedures be performed only if the performance checks
show that the instrument does not meet its
specifications. If the instrument cannot be adjusted to
meet its specifications, refer to Troubleshooting
(Paragraph 7-3)| in Section VII. lists test
equipment recommended for the adjustment procedures
and troubleshooting.

L

|| WARNING |||

& al

DISCONNECT THE POWER CORD BEFORE RE-
MOVING THE COVERS.

Table 5-1. Recommended Test Equipment.

Instrument Required Recommended
Type Specifications Model

DC Digital 4 digit resolution -hp- Model

Voltmeter Accuracy: 34740A

+ (.03% of reading
+0.01% of range)

DC Standard 1V Range
Accuracy:
+ (0.002% of setting

+ 0.004% of Range)

-hp- Model 740B

Table 5-2. Operational Checks.

Connections Display
on 11456A Assembly Expected

Refer to the following Areas of the Manual
if the Correct Display is not obtained.

Input Pin to + Ref.
Input Pin to - Ref.

DP1 to GND3 XXX. XX
DP2 to GND3 XX XXX
DP3 to GND3 XXXXX
DP4 to GND3 XXXXX
NOTE

between 0 and 9.

+ 1.00000 (+ 2 counts)
- 1.00000 (+ 2 counts)

X represents any digit

[Paragraph 5-16[Figure 7-3
[Paragraph 5-Ta[Figure 7-3
(Eigure 7-3]
[Figure 7-3

[Eigure 7-3]
[Eigure 7-3]

Rev. A 5-1
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5-8. Cover Removal.

5-9. In order to perform two of the adjustments in this
section, it will be necessary to obtain access to the
interior of the instrument. If your Display Module is
connected to a plug-on module separate the two
modules by pulling the slide lock levers, shown in

[3-1, to the rear and lifting the Display Module from the
plug-on module. The 34750A Cover can then be
removed by unscrewing a mounting bolt near the
transformer (seelfm and spreading apart two
sets of plastic fingers which hold the Display printed
circuit assembly in place. The printed circuit (p.c.)
assembly is covered by a black metal shield which must
also be removed. This is accomplished by unscrewing
the four bolts holding it in place and lifting it off the p.c.
assembly. Connect a plug-on module to the 34750A and
apply power.

Figure 5-2. Cover Removal.

ﬁ WARNING I

A NUMBER OF BRASS TERMINAL.S
EXTENDED FROM THE POWER
MODULE (PMI) INTO THE
INSTRUMENT (SEE FIGURE 5-4). A
PLASTIC COVER HAS BEEN PLACED
OVER THE TERMINALS TO PREVEIVT
ELECTRICAL SHOCK WHEN
WORKING IN THE AREA OF THE
POWER MODULE. EXTREME CARE
SHOULD BE EXERCISED.
PARTICULARLY IF THIS COVER IS
REMOVED, TO AVOID CONTACT
WITH THE TERMINALS. THIS
WARNING APPLIES WHENEVER THE
INSTRUMENT IS CONNECTED TO
THE POWER LINE

5-10. Adjustment Locator.

5-11.[ Figure 5-4. shows the location of all adjustments
within the Model 34750A.

NOTE
The following procedures require a
properly functioning plug-on module.

TM 11-6625-2809-14 & P

Refer to the Operating and Service
manual of the associated plug-on
module if it appears to be
malfunctioning.

5-12. Power Supply Adjustment.

a. Connect a dc voltmeter (-hp- Model 34740A/
34701A or equivalent) between AIGNDI and the cathode
of AICR25.

b. Observe the voltmeter and adjust AIR69 for + 12
V + 10 mV.

5-13. INPUT AMP. OFFSET ADJUSTMENT.

a. Connect TP4 of the Al assembly to
GNDI.

b. Connect a digital voltmeter (-hp Model
34740A/ 34701 A or equivalent) to TPI, using GNDI as
reference, and adjust AIR8forOV + 1 mv.

NOTE
Before proceeding, all covers removed
ih_Patagraph should be reinstalled.
The instrument should then be allowed
to warm up for approximately 2 hours.
Sée_Pafagraph [3-% for information on
instrument warm-up time.

5-14. ZERO DETECT COMPARATOR OFFSET.

a. Connect the equipment as shown in_Figure]

b. Set the plug-on module to the 1000 V range
and the DC STANDARD for a .20000 V output. (If a
Model 34703A plug-on is used, set i; for "MANUAL"
operation.) Note the indication of the voltmeter display.

c. Invert the input and again observe the
display. If the indications in steps b and ¢ do not agree,
adjust the "Z" (ZERO) control on the rear panel until the
display indication for both polarities is the same.

5-15. ZERO DETECT HYSTERESIS ADJUSTMENT.
a. With the instruments connected and set as

in [Paragraph 5-14] adjust the "H” Hysteresis on the rear
panel to give a display indication of 20 counts.

DC STANDARD
hp 740B
DISPLAY

° :
-1-1-1-X-1-EF

Figure 5-3. Zero Detect Comparator Offset Adjustment

Rev. A 5-2
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5-16. REFERENCE VOLTAGE ADJUSTMENTS. C. Apply - 1.00000 V to the Model 34750A
input
a. Apply +1.00000 V to the plug-on module from the DC STANDARD.
input from the DC STANDARD. The plug-on module
should be set to the 1 V range. d.  Adjust the "-" control on the rear panel of
the
b.  Adjust the "+" control on the rear panel of instrument for - 1 V + 1 count.

the instrument for + 1 V + ! count.

o
Ry lursdgreaarhi |

43
T sl eathl

ANGMDT

ATRE — ™ Tt Justaper

ATCRIS —

Figure 5-4. Chassis Mounted Component and Adjustment Locator.
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SECTION VI
IDENTIFICATION OF PARTS

6-1. INTRODUCTION.

6-2. This section contains information to identify
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 (Qty
column). The total quantity of a part is given the first
time the part number appears.

b. Description of the part. (See list of
abbreviations below.)

C. Typical manufacturer of the part in a five-
digit code.

d. Manufacturers part number.

6-3. Miscellaneous parts are listed at the end of[Tablel
6-1.

6-4. DELETED

6-5. DELETED

6-6. DELETED

6-7. DELETED

6-8. PARTS CHANGES.

6-9. Components which have been changed are so
marked by one of three symbols; i.e. A, A with a letter
subscript, e.g. A, or A with a number subscript e.g. Asg.
A A with no subscript indicates the component listed is
the preferred replacement for an earlier component. A A
with a letter subscript indicates a change which is
explained in a note at the bottom of the page. A A with a
number subscript indicates the related change is
discussed in backdating IAppx A). The number of the
subscript indicates the number of the change in
backdating which should be referred to.

6-10. PROPRIETARY PARTS.
6-11. Items marked by a dagger (t) in the reference

designator column are available only for repair and
service of Hewlett-Packard instruments.
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Table 6.1 IDENTIFICATION OF PARTS
Table 6-1. IDENTIFICATION OF PARTS

TM 11-6625-2809-14 & P

.- Mfr

Reference 114p part Number| Qty Description Mfr Part Number
Designation Code
Al 34750-66501 1 BOARD ASSY:MAIN ({iNCLUDES A2} 2848C 34750-66501
AlC1 0140-0204 3 C:FXD MICA 47PF 500V T213¢€ DM15E470J0500WV ICR
ALC2 0160~2207 2 C:FX0 MICA 3C0 PF 5% 28480 0l60-2207
AlC3 0160-2204 C:FXD MICA lOOPF 5% T213¢ RDMISFLO1J3C
ALC4 0160-3622 10 C:FXD CER 0.1 UF +B0-20% 100VDUW 72962 8131-100~-651~1042
AlCS 0140=-0204 2 C:FXD MICA 47 PF 5% NPC S00VDCW 14655 RCM1SE4T0J5C
AlCs 0160=-219% 2 C:FXD MICA 3C PF 5% 30CVYDCW 2848C 0160=2199
AlC? 0150-0045 1 L3FXD T1 8.2 PF 5% 500vDCW T8488 TYPE GA
AlCS8 0160-3622 C:FXD CER 0.1 UF +BD-207 100VDCW T2982 B131=-100-651-1042
ALCYO 0160-3622 C3FXD CER G.l1 UF +B80-20Y 100VDCW 72982 8131=100=-651-1042Z
Al1C10 0160-4025 1 C:FXD 0.33 UF 10% 2848C G160—-4025
AlCl1 G160-2207 C:FXD MICA 300 PF 5% 28480 cleb=22C7
AlCl2 0160-3501 1 C:FXD POLY & UF 10% 50VvDCw 84411 HEW 138
AlC13 0160-0820 1 C:FX0 CER 0.05 UFf «80-20C% 25VDCW 7298082 5855 Y5u 5€37
AlCl4 0150~C050 2 C:FXD CER 1QU0 PF +80-20% 10uOVOCW 56286 CL6TBLOZELC2Z526—CDH
AlCl1S5 0180~1794 1 CEFXD ELECT 22 UF 10X 35vDCw 56289 1500226%S035R2-DYS
AlCle 0160-2199 C:FXD MICA 30 PF 5% 300VDCW 2848C 0160-219%
Al1C17 0160~3077 2 C:FXD MY 0.027 UF 10X L1COVDCHW 56289 225P2739%Bl-Pwh
AlCl8 0160-3077 C:FXD MY 0.027 UF 10% 1GOVDCW 56286 225P2735WB1=-Puk
AlC19 0160=-3622 C:FXD CER 0.l UF +80~20Y 100VDCW 72982 B131-10C0~-651-1041
AlC21 3160~3622 C:FXD CER 0.1 UF +80-20% 1GCVDCwW 729682 5131-100-651~1041
A1C22 014C=-C204 C:FX0 MICA 47 PF 5% NPQ 50CVDCW 16655 RDM15€470U5C
AlC23 0160-3847 2 C:FXD CER J.0l UF «100-10% 25VDCW T2982 8005~ 01ACB-W5R=~1C3P
A1C24 018C~-1701 2 C:FXD ELECT &.8 UF 20% 6VDLW 28480 gl80-1701
AlC25 0160-3622 C:FXD CER O.1 UF +80-20T 100VODCW 72982 8131-100-¢51-1042
A1C26 D160-3847 C:FXD CER 0.Vl UF +10C-10% 25VDCW 72982 8005~ClACB=WSR=-103P
AlC27 0140-0200 1 C:FXD MICA 390 PF 5% 72136 RDHWI5F351=-J3C
A1C28 0180—-0229 1 C:FXD ELECT 33 UF 10X 10VDCw 2B480 0180-0229
AlC29 Q160—-p362 C:FXD MICA SIOPF 5% 29480 0160-0362
41C31 016C-3622 C:FXD CER 0.1 UF ¢80~20% 1COVDCW 72982 8131~100~-651-1042
ALCa2 0160-3622 C:FXD CER 0.1 UF +80-20% 1D00VDCW 12982 8131-100-651-1042
Al1C33 CleC=-3622 C:tFXD CER 0.1 UF +80-20% 100VDCMW 72982 8131-100-651-1042
A1C34 0180-0228 2 C:FXD ELECT 22 UF 10T 15vDCw 56285 1500226X9015B2-0YS
AlC3S 01800485 2 C:FXD 500 UF 30VDIW 28480 0le0=408C
AlC36 01800485 C:FXD 500 UF 30VDCwW 28480 01460~4080
Al1C37T 0180-C228 C:FXD ELECTY 22 UF 10% 15vDCwW 56285 1500226X501582=-0Y5
AlC38 0160-3622 C:FXD CER 0.1 UF +8C-20% 100VDCW 72982 8131-100-651-1042
Al1C39 01800486 1 C:FX0 2200 UF L5VDCW 2848C CleCc~4081
ALCH]1 0150-0050 C:=FXD CER 1G00D PF +BJ)-20% 1000VDCHW 56289 CC6TBL02ELQ027526~CDH |
AlC42 01801701 C:FXD ELECY 6.8 UF 20X 6vDCW 28480 d180-17¢1

ApAlC43 01804095 C:FXD .5 FF 500V 95275 VYI13CORS5B
AICR1,2 1901=-0040 10 DIODE:SILICON 50 MA 30 wWv 07263 FOGEDESB
ALCR3 1901-0040 ODIODE:SILICON 50 Ma 30 wv 07263 FDG1088
ALICRS 1901~0040 OIJDE:SILICON 50 mMa 30 wv 07263 FDGLIOBS
ALICRS 1901-0376 3 DIODE:SILICON 35V 28480 1901-037&
AICRS 1901-0040 OIODE:SILICON 50 MA 30 WV GT263 FDG1088
ALCRT 1932-Cl&1 2 DIGDE :RREAKDOWN 5.11V 5% 04713 $210539-98
AlCRS 1901-0040 OIODE:zSILICON S0 MA 30 WV 07262 FCGl088
ALCRYS 1901-0040 OTODE:SILICON 50 MA 30 wv 07262 FDGLC8A
AlCR10 1901-0586 i DIODE:S] 30 WY 10U PA LEAKAGE 2848C 1501-058¢6
Al1CR11 1901=-0374 DTODE:SILICON 35V 2848C 1501~-037¢
A1CR12 1901~0040 DIODE:SILICCN 50 MA 30 wv 07263 FDGlOea
A)ICR13 I9C1~-0376 DIODE:sSILICON 35y 2p48C 1901-037s
AICRIA 1902-0048 3 DIODE :BREAKCOMN 6.81V 5% 06713 §$2110935=134
A1CR15 1901-0040 DIODE:SILICON 5N MA 30 Wv aT26 3 F0G1088
ALCR1S LSC1-0040 OITODE:=SILICON 50 MA 30 WV 07263 FDG1D&A
ALCR17 1901-0518 1 DIODEIHOT CARRIER 2848C 1501-0518
ALICR18 1802-0048 DIJDE:=BREAKDOWN &5.81V 5% 04713 $Z10939~134
ALICR19 1901-0028 7 DIODE:SILICON 0.75A 4DOPIV 47123 SR135&-9
AL1CR2Z1 1501-C028 OIODE:SILICON C.75A 400PIV 04713 SR1358-G
Al1CR2Z22 1901-0028 DIODE:SILICAON 0.75A 400PIV 04713 SR1358-6
AICR23 1901-0028 DIODE:SILICAOKR D.75A 4GOPIY 04713 SR1358-9
AICR24 1902-0048 OIDCE:BREAXDONWN 6.BLY 5% 546713 S2110939~-134
ATCR25, CR26 1902 -0202 2 DIODE BREAKDOWN:15.0V 5% 1W 28480 19020202
ATCR27, CR28 DIODE BREAKDOWN:6.43V (MATCHED WITH ATU25

AS A SET, SEE A1U25 FOR PART NUMBER TO ORDER)

AICR29, CRI1 1501-0028 DIODE:SILICON 0.75A 400PIV 04713 SR1358-9
ALCR32 1302-0551 i DIODE BREAKDCWN:6.19V 5% 28480 1$02-0551
A1CR33 1901-0028 DIJODE:SILICON 0.75A «DOPIV C4713 SR13568~5
ALIC R4 1902=-C041 OIODE:BREAKCOWN 5.11V 5% [ L S £710939-98
AlLl g1¢C-3223 2 COIL:FXJ 220 UNH 2848C S1N0=-3223
AlL2 9130-3223 CGIL:FXD 220 UH 28480 9190-3223
ATLI 9170-0894 BEAD SHIELDING 02114 56-59_65/4A8

See introduction to this section for ordering information

Ay This component did not exist on instrument Serial No’s. 1304A00275 and below.
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Model 34750A
Table 6-1. IDENTIFICATION OF PARTS - Continued

. Mfr
Refgrenc_e HP Part Number| Qty Description Mfr Part Number
Designation Code
AlL4 91700894 BEAD:SHIELDING 2848C 9170-0884
ALLS 917C~C894 BEAD:SHIELDING 28480 9170=-0894
AlLS 9170~0854 BEAD:SHIELDING 28480 9170=0894
ALLY 9170-08%4 BEAD:SHIELDING 28480 9170-00894
Al1Q1 18550208 ] TSTR: §I 17856 2N4117
Al1Q2 1855~-0305 TSTR:SI 80131 ENALLTA
AlQ3 1855~03C5 TSTR:S] 80131 2NAL117A
AlQ4 1855-0305 TSTR:SI 80131 2N411T7A
A1Q5 1855=-0418 1 TRANSISTOR: FET 2848¢ 18550418
Al1Q6 1855-00%3 1 TSTR:FEY N~CHANNEL 2848C 1855-0G93
Al1Q7 1855-0308 1 TSTR:ST NPN DUAL 28480 1855-0308
A1Q8 1853=-0020 -3 FRON 2N3702) 28489 1853~0020
AlQ9 1853=-0020 FROR 2N3702) 2848C 1853-0020
AlQll 18530020 FROM 2N3T702) 28480 1853-0020
AlQl2 1853-002C TSTR:S1 PNPISELECTED FROM 2N3702) 2848C 1853~0020
A1Q13 1855-0412 TSTR:FEY 28480 1855=0412
AlQ14 1854=0071 5 T5TR:S] NPN{SELECTED FROM 2ZN3T04} 2848C 1854~0071
Al1Q1S 1854=0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854=C071
AlQls 1855-0412 TSTRIFET 2848( 1855=-0412
AlQ17 1853-C020 TSTR:SI PNP{SELECTED FRDM 2N3702} 28480 1853=0020
AtQls 1853-0089 1 TSTR:51 PNP 80131 2N4S1T
AlQ19 1854=0084 1 TSTR: §1 NPN BD131 YLE 11 4
Al1Q21 1854=0071 TSTR:S1 NPN(SELECTED FRON 2ZN3T704) 28480 1854=-00T1
Al1Q22 1854=0071 TSY T NPNISELECTED FRDM 2N3T04) 28480 1854=-0071
A1Q23 1854=-0039 1 TSTR:ST NPN 80131 2N3053
AlQ24 1853-00156 1 TSTR:SI PNP 80131 2N3638
AlQ25 1853=C051 1 TSTR:S1 PNP 80131 2N4037
AlR] D684~-5641 1 R:FXD COMP 560K DHM 10X 1/4&4W ol121 CB 564}
AlR2 CéB4=2241 3 R:FXD COMP 220K OHM 10F 1/4W ol121 CB 2241
AlR) 0684-2241 R3FXD COMP 220K DHM 10X 1/4W oll121 CB 2241
AlR& D6B4&—-224) RIFXD COMP 220K OHN 103 1/4W ol121 C8 2241
ALRS 0684=3331 2 RIFXD COMP 33K OHM 10X 1/74W 01121 €B 333}
Ag ALRS O0T757=0448 3 R:FXD FLM 15K OHM 1% 1/BW 28480 0757-0449
Ay ALRY CT57=0446 R:FXD FLM 15K OHM 1% 1/8BW 20848C 0757-0449
ALRS 2100-2061 1 R:VAR FLM 20C CHM 10% LIN 1/2u 28480 2100~-2061
ALRY 0T5T=-0442 5 RiFXD MET FLM 10.0K OHM 1% 178 28480 075T=0442
AlR1Y 0698-3558 3 R:FX0D MET FLM 4.02K OHM 1% 1/84 2848¢C 0690=-3558
AlR12 0757=-0973 1 R:FXD FLM 95,3K OHM 1% 1/8w 28480 QT57-0978
28480 qQe98=3271
AIR13 075T=0449 RIFXD FLM 20K OHM 1% 1/8W 28480 0757-0449
AlRL4 0757=0449 R:FXD FLM 20K OHM 1% 1/BW 28480 0757=0D449
AlRLS D684=-2701 1 RIFXD COMP 27 OHN 10% L/4W 01121 c8 27C1
AlIR1S 0684=-2711 1 RiFXD COMP 270 OHM 10% 1/4N ol12} ce 2711
ALR1Y 0757-0283 1 R:FXD MET FLM 2,00K OHM 1% 1/8W 28480 0757-0283
AlRLSB 075T~0449 R:FXD FLM 20K OHM 1% 1/8W 28480 0T57=044%
AlR1% 0498=3443 1 RiFXD MET FLM 287 OHM 1% 1/8W 2848¢C 0695~3443
AlR2] C757-0280 1 R:FXD MET FLM 1K OHM LE 1/8M 28480 075T-0280
AlR22 0757-0288 1 RIFXD MEY FLM 9,09K OHM 1% 1/8W 28480 0757T=0288
AlR23 06984428 1 R:FXD FLN 1.69K DHN 1X 1/8% 28480 0698=-4428
AlRZ& 2100-3207 1 R:VAR CERMEY 5K OHM 10X LIN 1/2W 28480 2100-3207
AlR25 0498~3445 1 R3FXD MET FLM 348 OHM 1X 1/BW 2B48C 0698=3445
AIR26 0898=315% 1 RIFXD MET FLM 26.1K OKM 1% 1/8NW 28480 0690=3139
ALR2T 2100-3353 1 RIVAR CERMET 20K OWM ICX 1/2W 28480 2100~3331
AlR28 1810=-0171 1 RES. NETWORK 5 X 2.7K OHM 28480 1810-0171
AlR29 0b84~1031 5 R:FXD COMP 10K OHM 10X 1/4W ci1zl €8 1031
AlR31 1810-0151 1 RESISTIVE NETWUIRK 284080 1810=-0151
AlR32 0684-1031 R:FXD COMP 10K OHM 10X 1/4M ol121 ce 1031
AlR33 0684~1031 RIFXD COMP 10K OHM 10X 174&W o011zl c8 1031
AlR34 0684=1031 R:FXD COMP LOK OHM 10X 1/4W cl121} ca 1031
AIR3S JT5T=~Cé49 R3FXD FLM 20K JHM 1% 1/8M 27480 OT57=0449
ALR36 CbB4~5631 2 R:FXD COMP 546K OHM 10X 1/4W ol121 C8 5631
Ay ALR3T -0898-3288 R:FXD MEY FLM 10.0K OHM IX 1/8W 28480 0T5T=0442
AlR38 0757-0430 1 R:FXD MET FLN 2.21K OHM 1% 1/8W 28480 C757-0430
A1R39 0757=0442 RiFXD MET FLM 1C.0K OHM 1x 1/3W 2848C CT15T=0442
AlRSL 0698=-3558 R:FXD MET FLM 4.02K OHM 1X 1/8W 28480 0696~3558
AlR42 0698-3268 1 R:FXD FLM 11.5K OHM IX l/8W 28480 06983258
AlR43 0684=-56131 R:FXD COMP 586K QHM 10X 1/4W oli2l CA 5631
AlR&S C69B=3499 1 RIFXD FLM 40,2K OHM IX 1/8¥ 28480 06G98~3459
ALRAS 0684~1031 RIFXD COMP LGK OHM 10X 1/4W olLizl c8 1031
AlR4s 06B4=3321 3 R:FXD COMP 3300 DHN 10X 1/6MW 01121 c8 3321
ALRAT 0684-3321 R:FXD COMP 3300 DHM 102 1/4W olizl c8 3321
AlR48 1810-0139 & RES, NETWORK 4 X 22K DHM 5% 0,125W EA. 2848¢C 1810~C13¢
AlR49 1810-0172 1 RES. NETWORK 2B48C 1810-0172
AlR5] 068¥=3321 RIFXD COMP 3300 DHM 10% 1/4W o11gl c8 3321
AlR52 0698-3153 R:FXD MET FLM 333K OHM 1% 1/78W 040 0698-3153

See introduction to this section for ordering information
A, Use for all replacement. Replace all components marked A, if any one is replaced
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Table 6-1. IDENTIFICATION OF PARTS - Continued

TM 11-6625-2809-14&P

L Mfr

Reference |ip part Number| Qty Description Mfr Part Number
Designation Code
Alns3 [T 2 R:EXD MET FLM 2.05 K OHM 1T 1/8W 10480 T
AlRS4 1810=-0173 1 RES. NETWORK 28480 1810=0173
AlRSS 0684-333] R:FXD COMP 33K DHM 10’,1"” cl12} ce 33131
AR5 1810-0139 RES. NEVYWORK & X 22K QOHM 5% 0.125w EA. 208480 1810~013%
ALIRS? 1810-013% RES. NETWORK & X 22K DHM 5% O.125W EA. 2848¢ 1810=-0139
ALRSS 1810-0139 RES. NETWGRK & X 22K OHWM 5T 0.125W EA. 2848¢ 1810-013§
AlIRSS 0684~-3311 L) R:FXD COMP 330 UHM 10X 1/4W cliz1 c8 31311
AlRS1 0684~3311 R:FXD COMP 330 OMM O 1/4M ol1z21} C8 3311
AlRG6Z 0684-3311 R:FXD COMP 33C OHM LOX 1/4W cilzl CB 3311
AlRS} 0684~131311 R:FXO COMP 330 OHM LOX 1/4w gl121 c8 3311
AlRGE4 0757=-0429 1 R:FXD MET FLM 1.82Kk OHM X 1/BM 2848¢C 07570429
AlRGS o757~0273 R:FXD MET FLM 3.00K OHM 1% 1/8W 20648C 0T757=0273
AlRé&& 0487-2701 1 R:FXD COMP 27 OHM 10% 1/2W cliz} E8 2701
AlRGT C683—-0365 1 R:FXD COMP 3.6 OHM 5% 1/4M el12z21 CB=34665
AlRéeS 069B~4441 1 R:FXD MET FLM 3.74K OHM 1% L/8W 28480 06384441
AlR69 2100-2497 1 R:YAR FLW 2000 OHM LCX LIN 1/2W 28484 2100=2497
AlRT1 Q757-0290 1 R:FXD MET FLW 6.19X OHN 1% 1/8W 28480 oT57-C250
AlRT2 0B12-0040 1 R:FXD WW 0.27 OMM 5% 1/2W 28484 C812~-0040
AlRT3 0683-1025 1 R:FXD COMP ICO0 OHM 5% 1/4M 1121 CB 1025
AIRT4 0757=0442 R:FXD MET FLN 10.0K DHM 1X 1/Bu 28488 0757=-C442
AIRTS 0698-4470 1 RzFXD FLM 6.98K OMM 1¥ 1/8NW 28480 0498~4470
AIRTS 0698-3279 1 R:FXD MET FLM 4990 OWM 1Y 1/8W 28480 06983279
AIRTT 07570442 R:FXD MEYT FLM 1l0.0K OHM 1% L/8wW 28430 QT57-C442
AlRT3 0684~0271 1 R:FXD COMP 2.7 OHM 10% 174w 01121 8 27G1
AlRT9 0687-1201 1 R:FXD COMP 12 OMM 10% 1/2w oL121 E8 12¢C1
ATRBO 08831525 R:FXD 1.5K OHM 5% 1/4 W oA CB1525
AlRB1 2100-3274 2 R:VAR CER 10K OHM 10X LIN 1/2v 28480 21900~3274
AlRB2 2100~3274 R:YAR CER 10K JHM 10% LIN 1/2W 2848C 2100=3274

ap ATREI, 84 0811-0830 R:FXD B1 OHM 5% 1%W 75042 BW-20

ap ATRBS 0684-2721 R:FXD 2700 OHM 10% 1/4W o121 CB2TY
A1S1 3011723 1 SWITCH:PUSHBUTTON 4PDT SINGLE STA. 71500 A-J101-1723-1
ATU1 180200223 3 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 28480 18200223
Alu2 1820-0223 INTEGRATED CIRCUIT:OPERATICNAL ARPL. 2848C 1820-0223
AlU3 1826-0009 1. IC:LINEAR TP, AMPL. 2848C 1826~C00%
AlUus 1820-0223 INTEGRATED CIRCUIT:OPERATIONAL AWPL. 28480 1820-0223
AlUS 1820-0321 1 INTEGRATED CTRCUIT:HI=-SPEED COMPARATQOR 0129¢% SN72 TiCL
AlUs 18205-058¢6 1 IC:TTL LP HEX INVERTER 1204¢C DR74LO4N
AT 1820-0658 1 IC:TTL HEX DRIVER W/OPEN COLL{3OV) 01285 SNT4CTN
Alus 1820-0583 L) IC:TTL LP QUAD 2-INPT NAND GATE 12040 DM74LOON
AlU9 1320-~0839 1 IC:TYL QUAD D-TYPE F/F e129¢% SNT4175N
AlUllR 1820=0598 2 IC:TTL LP DUAL EDGE TRIGs D F/F 12040 OMT4LTAN
AlV12 1820-1150 1 IC:RESET CGUNTER 28480 1820-1150
Alull 1820-0584 1 IC:TTL LP QUAD 2~INPT NOR GATE 12040 DMT4LOZN
AlUTS 1820~0583 ICITIL LP QUAD 2=-INPT NAND GATE 12040 DM74LO0N
AlUuls 1820-0598 1 IC:TTL LP QUAD 2-INPT EXCL. OR GATE 12040 DMT4L 86N
AlUulé 1820-0583 1C:2TTL LP QUAD 2=INPT NAND GATE 1204C DM 74L00N
AlU1T 18200587 1 FC:TTL LP TRIPLE 3-INPT NAND GATE 1204C DMT4L1ON
Aluls 1820-0596 IC:YTL LP DUAL EDGE TRIG, D F/F 12040 DMT4LTAN
AlV1S 1820-0585 1 IC:TTL LP QUAD Z=INPT NAND GATE 12040 OMT4ALO3N
Aluz211t 1820-0798 1 TC:TTL SIX DECADE 2848¢ 182¢~0798
Alyz2 1820=-0196 2 TC:LIMEAR VOLTAGE REGULATOR(INPUT) 2848C 1820-~01%6
Alyz3 1824-00+41 ) 3 IC:LINEAR OPERATIONAL ANPLIFIER 28480 1826-00423
Alyze 1820-0196 TC:LINEAR YOLTAGE REGULATDR{ INPUT) 2840¢ 1820-0196
AlU23¢ 1813=0032 1 REFERENCE:MHYBRID 28480 1813=-0032
AlXAl 1251-2584 1 CONNECTOR:R & P, 50 CONTALY PLUG 1486¢€ 57-10500-27
AlYl 0410=04467 1 CRYSTAL 283480 0410-0467

[FOR 60 HI OPERATION)
ALYl 0410~0490 1 CRYSTAL: QUARTZ 28430 0410-04950
{FOR 50 HI OPERATION}

A2 3IAT50-66502 1 BOARD ASSY: HPA [PART OF At ASSY) 2848C 34750-66502
A1 0180-1714 1 CiFXD ELECT 330 UF 10X 6VDCK 2848C 0l80-1%14
A2C2 0160-2156 1 C:FXD MY 0.003% UF 10X 200VOCW 56285 152P39292-PTS
A2Q1 1854=-0215 11 TSTR:SI NPN 80131 2N3904
A2Q2 1854-0215 TSTR3iSI NPN 80131 2N3904
A2Q3 1854~0215 TSTR:SI NPN 80131 2N3904%
A2Q4 1854-0215% TSTR:ST NPN 80131 ZN3%046

See introduction to this section for ordering information
A, These components did not exist on instrument Serial No’s. 1304A00275 and below.
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Table 6-1. IDENTIFICATION OF PARTS - Continued

Reference P Mfr
: g HP Part Number| Qty Description Mfr Part Number
Designation Code
A2Q5 1854-0215 TSTR:SI NPN 80131 2N3604&
A2Q6 1854~0215 TSTR:S51 NPN 80131 ZN3I904
A2Q7 1854=~-0215% TSTR:SI NPN 80131 2ZN3904
A2Q8 18%4=0215 TSTR:S8I NPN 80131 2h3904
A2Q% 1854-3215% TSTR:=S51 NPN 80131 2N3904
A2Q11 1854=0215 TSTR:=S1 NPN 80131 2N3904
A2012 1B54-0215 TSTR:S1 NPN 84131 2ZN39504
A2Q13 1854-0C71 TSTR:ST NPN{SELECTED FRCM 2N3704) 28480 1854=0071
A2R] 0684-4721 i R:FXD COMP 47G0 OHM 10X 1/4W ClLizl CB 4721
AZR2 C684~8201 2 R:FXD COMP 82 QMM 10% 1/4M Q1121 c8 8201
A2R3 0684-8201 R:FXD COMP 82 OHM 10% 1/74W 01121 €8 8201
A2ul t 1820=-0635 1 IC:DIGITAL 2848C 1820-0635
A2U2 ¢t 1590-0413 1 NUMERIC DISPLAY:LED 28480 1590=-0413
A2U3 199C-04C5 1 NUMERIC DISPLAY:LED(PLUS=MINUS) 28480 1990=C405
A2U4 1820-0583 IC:TTL LP QUAD 2-TNPT NAND GATE 12040 DM74LCON
A2U5 t 1820~-G571 1 IC:TTL NUMERIC DISPLAY CHARACTER GEN. 28480 1820-0571
CHASSIS MOUNTED COMPONENTS
Fl 2110=-0012 1 FUSE:0.5 AMP 250V T551¢% 312.5¢C
F1 2113-0004 1 FUSE:CARTRIOGE 1/4 AMP 250V 75915 3AG/CAT, 312,250
XA2 1251-0291 1 CONNECTOR:14 PIN €2660 57-10140
PM] 34750~28801 i POWER MODULE 2B4B0 34750-28801
a1l 1854-0245 1 TRANSISTOR:ST NPN 80131 2N3TT1
Tl 9100=~3293 1 TRANSFORMER : POWER 28480 9100-3293
Wl B120-1348 1 CABLE ASSY:POWER, DETACHABLE 70903 KHS5~T7041
MISCELLANEDUS
05300-20010 1 CASE 2848C 05300~-20010
34750=-00601 1 SHIELD:POWER INPUT PROTECTION 28480 34750-00601
34750-61601 1 CABLE(FROM XA2TD MOTHER BOARD] 28480 34750=61601
4040-0920 I PANEL :FRONT 2848C 4040-0920
7120-3265 1 NAMEPLATE 2848C T120~3265
T120~-3534 1 DECAL 28480 7120-3534
T122-0058 1 PLATE:SERIAL 28480 7122-0058
T124=2308 1 LABEL:INFORMATION 28480 T124-2308
370-2159 1 KNOB PUSHBUTTON 28480 0370-2158
1600-0421 ] SHIELD: ANALOG (L - SHAPED) 28480 16000421
D340-0787 1 INSULATOR: POWER SWITCH 28430 03400787
1200-D423 1 SOCKET: € BLK 16 CONTACT 23880 CS5A 2900 - 188
12050002 ? HEAT SINK: TRANSISTOR 07387 3JAL-835-2R
34750-50601 1 SHIELD ASSY: TRANSFOAMER 28480 34750-60601
34750-61602 1 GABLE: INPUT 28430 34750-81802
1200-0462 43 SOCKET: tL CONTACT (FOR DISPLAY) 00778 3-118141-2
9170-0894 BEAD: SHIELDING (USED ON A2 ASSEMBLY) 284480 9170-0894
03400782 1 INSULATOR:TRANSISTOR ) FOR Q1 28480 0340-0782
03400783 2 INSULATOR:SPRING 28480 0340-0783
5040-7001 1 SLIDE LOCK, BLACK, RIGHT 28480 50407001
5040-6000 1 SLIDE LOCK, BALCK, LEFT 28480 50408000

See introduction to this section for ordering information
A Use for all replacement.

Rev. C 6-5
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SECTION VI
CIRCUIT DIAGRAMS
TROUBLESHOOTING

7-1. INTRODUCTION.

7-2.  This section of the Operating and Service Manual
contains troubleshooting information and circuit diagrams
for the Model 34750A Display Module. Included are
troubleshooting trees, a functional block diagram,
schematic and component location diagrams and timing
diagrams

7-3. TROUBLESHOOTING.

7-4. Troubleshooting Trees.

7-5.[ 1 Figures 7F1 through 7-8 are troubleshooting trees

designed to assist in the isolation of malfunctions.
lists the troubleshooting trees and their respective
figure numbers.

Table 7-1. Troubleshooting Trees.

Figure Troubleshooting Trees
7-1 Power Supply Troubleshooting Tree
7-2 Analog Troubleshooting Tree

7-3 Digital Troubleshooting Tree

7-6. Troubleshooting Procedures

7-7. The following procedure is recommended for
troubleshooting the Model 34750A.

a. Ensure the signal conditioning plug-on is func-
tioning properly. Normally, if the Model 34750A passes
the operational checks given in[ Paragraph 5-3] the
Display Module is functioning properly and the signal
conditioning module is malfunctioning. If you have
checked the signal conditioning module and found it to
be good proceed to step b.

b. Determine the exact symptoms of the failure.
This can usually be accomplished by attempting the
performance tests for the instrument. These procedures
are found in the Operating and Service Manual for the
signal conditioning plug-on module. Often this method
will isolate the trouble to a particular circuit which affects
the parameter under test.

c. Once the problem has been characterized,
assuming the instrument is not completely dead, attempt
the Adjustment Procedures outlined in Section V.
Some apparent malfunctions can be corrected by these
adjustments. Inability to obtain a correct adjustment can
also help in localizing the problem.

7-1

d. Check for burned or loose components, or other
conditions which might be the source of trouble.

e. Begin with the Power Supply Troubleshooting
Tree (No. 1). If the power supplies are functioning
properly the tree will quickly lead to the troubleshooting
tree for either the analog or the digital portion of the
instrument.

f. If the end of a tree is reached without finding the
trouble, carefully recheck the symptoms to ensure you
have interpreted them properly. Using the schematics,
voltages and timing waveforms in Section VIl (Figures 7-
5 through 7-8) attempt to localize the malfunction. The
problem can usually be isolated to the analog or digital
section by connecting the test jumper shown in Figure 5-
4 to "B". A + 1.00000 should be displayed. If it is not,
the digital section is malfunctioning.

7-8.  FUNCTIONAL BLOCK DIAGRAMI|(Figure 7-4).
7-9. The Functional Block Diagram is a detailed block

diagram showing the overall relationship between circuit
elements of the Model 34750A. The diagram shows all
adjustments within the Model 34750A and provides
waveforms that should be helpful in troubleshooting.

7-10. TIMING DIAGRAM (Eigure 7-5).

7-11. shows the timing relationships
between the major signals generated within the Model
34750A. Each signal has been assigned a number
within a circle, e.g. (3) , which corresponds to an
identical number on one of the schematic diagrams.
lllustrations of the 34750-66501 and 34750-66502
printed circuit assemblies, showing the physical location
of each signal is also provided.

7-12. SCHEMATIC DIAGRAMS|(Eigures 7-6, 7-7 and
7-8).

7-13. The circuits contained within the Model 34750A
are shown in the schematic diagrams. These diagrams
are provided to assist in troubleshooting the instrument.

7-14. COMPONENT LOCATION DIAGRAMS.

7-15. Component Location Diagrams are provided with
each schematic to show the location of the various
components mounted on the printed circuit assemblies.
Each component is identified by a reference designator.
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10.

1.

14.

15.

16.

PARTIAL REFERENCE DESIGNATIONS ARE
SHOWN. PREFiIX WITH ASSEMBLY OR SUB-
ASSEMBLY DESIGNATION(S} OR BOTH FOR COM-
PLETE DESIGNATION.

COMPONENT VALUES ARE SHOWN AS FOLLOWS
UNLESS OTHERWISE NOTED.

RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS
INDUCTANCE IN MILLIHENRIES

DENOTES EARTH GROUND.

USED FOR TERMINALS WITH NO LESS
THAN A NO. 18 GAUGE WIRE CON-
NECTED BETWEEN TERMINAL AND
EARTH GROUND TERMINAL OR AC
POWER RECEPTACLE.

+

DENOTES FRAME GROUND.

USED FOR TERMINALS WHICH ARE
PERMANENTLY CONNECTED WITHIN
APPROXIMATELY 0.1 OHM OF EARTH
GROUND.

L

v

DENOTES GROUND ON PRINTED CIR-
CUIT ASSEMBLY. (PERMANENTLY
CONNECTED TO FRAME GROUND).

ANY LETTER OR NUMBER IN TRI-

ANGLE DENOTES A SPECIAL

GROUND.
ASSEMBLY.
DENOTES
MAIN SIGNAL
PATH.
DENOTES

S S - SR S - S FEEDBACK

PATH.

DENOTES FRONT PANEL
MARKING.

L]

"""
L ——_

o

AVERAGE VALUE SHOWN. OPTIMUM VAL-
* UE SELECTED AT FACTORY. THE VALUE

OF THESE COMPONENTS MAY VARY

FROM ONE INSTRUMENT TO ANOTHER,.

> -

DENOTES REAR PANEL
MARKING.

DENOTES SCREWDRIVER ADJUST.

DENOTES SECCOND AP-
PEARANCE OF A CONNEC-
TOR PIN.

DENOTES WIRE COLOR: COLOR CODE
SAME AS RESISTOR COLOR CODE.
FIRST NUMBER IDENTIFIES BASE
COLOR, SECOND NUMBER IDENTIFIES
STRIP.

92,

ALL RELAYS ARE SHOWN DEENERGIZED,

GENERAL SCHEMATIC NOTES

17.

18.

TM 11-6625-2809-14&P

WAVEFORMS AND AC VOLTAGE MEASUREMENTS
WERE MADE WITH RESPECT TO CHASSIS GROUND
USING AN OSCILLOSCOPE WITH A 10:1 DIVIDER
PROBE {10 MEGOHM, 10pF), THE VOLTAGE LEV-
ELS SHOWN ON THE WAVEFORMS ARE ACTUAL
VOLTAGE LEVELS AND ARE NQT TO BE CON-
FUSED WITH OSCILLOSCOPE SETTING. THE VOLT-
AGE LEVELS SHOWN ARE NOMINAL AND MAY
VARY FROM ONE INSTRUMENT TO ANOTHER. A
VARIATION OF 2 10% I[N MEASUREMENTS
SHOULD BE ALLOWED.

DC VOLTAGE LEVELS WERE MEASURED WITH
RESPECT TO CIRCUIT GROUND USING A VTVM
WITH 10 MEGOHM INPUT IMPEDANCE. THE VOLT-
AGE LEVELS SHOWN ARE NOMINAL AND MAY
VARY FROM ONE INSTRUMENT TO ANOTHER
DUE TO CHANGE IN TRANSISTOR CHARACTER-
ISTICS. A VARIATION OF +10% SHOULD BE
ALLOWED.

\'/

DENOTES BUFFER

\i/

DENOTES INVERTER

>
[
o

B —

DENOTES AND GATE

A —]

>
(] (o]
COC == |» g0 ==

Q - O -
- .- - O

W O = QO =
QOOO-'

DENOTES NAND GATE

© >
@)

00O = - »

Q = O - [+]

-ooo |p

DENOTES NOR GATE

A B a
A

1 1 o0

Q 1 0 1

B o 1 1

o 0 o

DENOTES “EXCLUSIVE"” OR GATE

7-2
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APPENDIX A

DIFFERENCE DATA SHEET

A-1. INTRODUCTION.

A-2. This section contains backdating information
which adapts this manual to instruments with serial
numbers lower than that shown on the title page.

A-3. CHANGE SEQUENCE.

A-4. Changes are listed in the serial number order that
they occurred in the manufacture of the instrument.
However, in adapting this manual to an instrument with a
particular serial number, apply the changes in reverse
order. That is, begin with the latest change and progress
to the earliest change that applies to the serial number in
question. Table A-1 lists the serial numbers to which
each change applies.

A-5. PARTS NOT INCLUDED IN BACKDATING.

A-6. When replacing a part whose value or part
number differs from the schematic diagram or parts list
in this manual, yet is not listed in the following changes,
use the replacement part number shown in Section VI.
These parts are identified by the symbol A.

Table A-1. Manual Backdating Changes.
Instrument Serial Prefix Make Manual Changes

1304A00275 and below 1

A-1

CHANGE NO. 1
Applies to instrument Serial No’s 1304A00275 & below.

Change the 34750-90001 Component Locator as shown
below:

—R23—- —R26-~ —R25-
== T
Zéﬁi?:zg?tl ~hea-
(9 - o @”@
—B= °
=L i
.TPZ | —CI3— g ? a_
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L ORISR
o Lra— TT | - :_
e @
_—cns— 44—
822 Fooy =30
g[ |:_42_3:_::_- l T —CRR3— —CR29—
ot )~ s+ oz R -
WD |9 _po _pe=’ -GRI-
. |6m|_ o -EEL- “ EEEE *"73-
ce\"“ EB @ @ —hzs— ct:g::;__
R “D’u “Raa- é
/0 .—cB—‘E’ﬁu- b ot | Y YzoT —R5I
________ a (-]
I o
Occomp (‘90 ______ ﬁ_—_"g.).. TPQ.I;;
cRr- ‘i’ 4 0n
é."’ ;EE ut z
— 0s !}UU i
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hp Part No0.034750-66501
Rev C
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J. C. PENNINGTON

Major General, United States Army
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Distribution:

Active Army:
HISA (Ft Monmouth) (26)
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(G0 TO TROUBLESHGOTING TRRS O, Toes e oriay woicareYNO_[oo vo mousismoomna e no. e =)
2 (ANALOGI 1000040} V ¢ 5 CTR?. 3{L0GKC). TROUSLESHOOTING TREE NO. 3.

YES

CHECK THE + AND - REFE YES [ovi AR on e YES, NO NO [TAoUSLEmOOT T REFERENCE
START 3 Slav. 0 ARE ALL VOLTAGES OK? A SEMBLY FMOM THE YZOT DOES A CONSTANT - 1 V APPEAR? DOES THE VOLTAGE FLUCTUATE? PONER SUPPLY (ATUZS) snd AICRZ7,
V POWER SUPPLIES ON PINS =
THRU 28 OF XAT {ON A1 ASSEMBLY),

[TROUSLERRGOT THE ANALGD SEC
TION OF THE INSTRUMENT (s6€ .
| TrousLemooTNG TREE O3
YES
TROUBLERRODT THE REFERENCE
DOEY THE VOLTAGE PLUCTUATE? POWER SUPPLY (ATUZS) AND AICRZ?
N0, CHECK THE + 6V AEGULATOR taTuze) YROUBLESHOOT THE PLUG-ON MODLAE.
anpar.
YES YES
YES [#EWG canerur wor o maune TE
MEASURE THE VOLTAGE AcmO NO CONNECTOR. CONNECT PIN 74 OF XAT
AVRTZ. IT 4HOULD 8E B V. TO FiN 40, CHECK THE VOLTAGE A-
CRORS AIA.
YES NO
YES YES NO [CHECK VOUTAGE AT FoRTIVE WOE NO CISCONNECT THE DISPLAY FAOM
18412V aUPRLY OK? OF ATCH, IT SHOULD 8€ APPROX) 18 VOLTAGE CoRRECT? UNE VOLTAGE AND SET THE ONOFF
MATELY 10 Ve, SWITCH TO ON. REMOVE THE JUMPER
PREVIOUSLY o XAl
wores PINS 24 AHD 80. CHECK FOR A SHORT
NO NO CE FROM PIN 49 OF
XA1 70 GAOUND.
1AL VOLTAGES WERE CHECKED W
RESPECT TO GND 1 ON A1 ATSEMBLY.

[CHECK 17V REGULATOR ATUZ3.
A1Q2, A1Q25. AIR4 AND  ASSO.
cIATED ciRCwrT.

2. UNLESS OTHERWISE SPECIFIED VOLT.
AGES WERE OBSERVED WITH A PLUGON lcnf.cx VOLTAGE ON POSITIVE an(l [wuk VOLTAGE ACROSS AIRTS. (T
0f A1 ABOUT 28

G35, SHOULD BE SHOULD BE< 8V.

MODULE CONNECTED TO THE DISPLAY.
WHEN CHECKING RESISTANCE BE SURE TO
et DISFLAY FmOM LINE

VOLTAGE.

ECT_THE DIPLAY FROM

YES
CHECK VOLTAGE ACROR AIRGZ. IT DISCONNECT PLUGON MODULE, RE- ITCH TO ON. REMOVE THE
18.THIS VOLTAGE CORRECT? CrHECK voLTAGE CONNECT LU Lz, e PREVIOUSLY COWNECTED TO XAl
PINE 73 ANO 48, CHECK FOR A SHORT
OR LOW IMPEDANCE FAOM PIN 48 OF

CHECK +12V REGULATOR A1UZ2, o DISPLAY _FROM
A1023 AND ASSOCIATED CIRCUI LINE VOLTAGE AND CMECK FOR A

SHORT OM LOW IMPEOANC
GROUND.

18VOLTAGE < 7 V7
IMPEOANCE XA1 TO

N 23TO

NO

TAOUBLESHODT YOUR FLUG-ON
ULE. (SEE THE OPERATING AND
MANUAL FOR YOUR PLUG-ON
MODULE TG OBTAIN TROUNLE-
SHOOTING INFORMATION.

oD~
&

DEING CAREFUL NOT TO INJURE THE
CONNECTOR, CONNECT PIN 28 OF XA1
TO PIN B0 CHECK THE VOLTAGE A-
CROSE AVASY. IT BHOULD 8E.< 7 V.

34750A-D-3475

Pre cTED
PINS 78 AND B0, CHECK FOR A 8MORT|
OR LOW IMPEDANCE FROM PIN 80 OF
AL TOGROUND.

Figure 7-1. Power Supply Troubleshooting Tree.

7-3/7-4
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Change No.) (Section 8)
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Figure 7.3, 34702A Schematic.

Rev. A 75776

Figure 7-2  24702A Schematic.

Rev. A 7-5/7-6
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START

BET INSTRUMENT TO MEASURE DC

13 THE VOLTAGE CORRECT?

R [XAT) AND PLUG-
ON_ MODULE, ALSO CHECK CABLE
FROM J1 PIN 1 TO AR

NOTE
UNLESS OTHEAWISE SPECIFIED WAVE-

FORMS WERE CHECKED W"'H ot:L
SCOPE SET TO INT. TRIGGER, +

34750A-D- 3474

M AT

18 THE WAVEFORM CORRECT?

TROUS TH

(A1G7, Uz) AND ASSOCIATED CIRCUIT.
MAKE SURE A108 IS FUNCTIONING
PROPERALY.

18 THE WAVEFORM CORRECT?

NO

18 THE WAVEFORM CORRECT?

0

TROUSLESHOOT THE SLOPE AMPLI-|
FIER (A3, U4 AND ASSOCIATED COM-
PONENTS). ALSO CHECK AUTO -ZERO
FET (A1018).

TROUBLESHOQT THE
CONNECTED TO THE INPUT (101, 02,
mmooﬂ)mum IR ABSOCIATES

HINTS v~on-llr FETS ARE
SHORTED oM ON_ CON-
STANTLY THE mu: oﬂ m wiLL B2
cuwzn m +1V OR .1V Di-

ON WHICH REFERENCE IS
olnc‘nvi IFM AEFERENCE FET
(03) 18 OPEN NM ON,

THE BIGNAL AY ml QATE OF
WILL NOT GO TO THE +1V REFEA.
mmllmmmmw

wAVE THE AUTO - 2ERO FET
IllmnoﬂoﬂATAunuum
GATE OF QEA WILL BE CLAMPED TO
GROUND, ALSO CHECK + REFERENCE
FHFMAIMNW‘

AMPL.
U1} AND ASSOCIATED

Figure 7-3. Analog Troubleshooting Tree.

7-5/7-6

GHECK THE WAVEFORM AT THE OUT-
PUT OF THE COMPARATOR (YZDT). IT
SHOULD APPEAR AS SHOWN BELOW.

P

INEGATIVE INPUT ONLY)

18 THE WAVEFORM CORRECT?

TROUBLESHOOT COMPARATOR AM-
©* IFIER (A1US) AND ASSOCIATED CIR.
cuiTs.

NOTE
IF HYSTERESIS AND OFFSET ADJUST-
MENTS ARE NOT SET PROPERLY THEY
MAY BE THE SOURCE OF TROUBLE,

PROCEED TO Tu! omn‘n TROUBLI
SHOOTING TREE

TM 11-6625-2809-14&P




cneck AC
SGNAL AT C19

eHEGK DC GAIN
GF FESDDACK AP
FROMGIS 5 015,

CHECK Ac vOLTAGE
AT,

GrouN eases
meck

X ac
VoLragE aT et

cueck 0o
VouTace
ATRiGHT
ENDOF c24.

T R4 .

connect aupen
‘ACRDSS C1 AND
BISENGAGE RANGE
‘SWITCHES TO CHECK
Uz.ais anp i

al
o Par e 3470756501

USE L0 INPUT TERMINAL AS GROUND POINT FOR TROUBLESHOOTING,

TH 11-6625-2809-14 & P

Figura 71, AG Gomorta Troubleshooting Tree.

Figure 7-4. Ohms Converter Troubleshooting Tree.

Figure 7:2. Ohrms Convertar Troubdetheatiog Tree.

23114
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Figure 7-5. Digital Troubleshooting Tree.
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34750A SCANNING SYSTEM
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PUBLICATION NUMBSER

PUBLICATION DATE PUBLICATION TITLE

BE EXACT. . PIN-POINT WHERE IT IS

PAGE PARA- FIGURE
L] ORAPH [}

N THIS SPACE TELL WHAT IS WRONG
n':g AND WHATY SHOULD BE DONE ABOUT IT:

PRINTED NAME. GRADE OR TITLE, AND TELEPHONE NUMBER

SIGN HERE:

DA, 2028-2

PREVIOUS EDITIONS
* ARE OBSOLETE.

P.5 —~iF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
RECOMMENDATION MAXE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADQUARTERS.




PIN: 041228-000



	TOC
	SECTIONS
	SECTION I
	PARA 1-1
	PARA 1-6
	PARA 1-8
	PARA 1-10
	PARA 1-11

	SECTION II
	PARA 2-1
	PARA 2-3
	PARA 2-5
	PARA 2-7
	PARA 2-8
	PARA 2-10
	PARA 2-12
	PARA 2-13
	PARA 2-15
	PARA 2-17
	PARA 2-19
	PARA 2-21

	SECTION III
	PARA 3-1
	PARA 3-3
	PARA 3-5
	PARA 3-7

	SECTION IV
	PARA 4-1
	PARA 4-3
	PARA 4-4
	PARA 4-5
	PARA 4-6
	PARA 4-8
	PARA 4-10
	PARA 4-12
	PARA 4-14
	PARA 4-17
	PARA 4-19
	PARA 4-21
	PARA 4-23
	PARA 4-25
	PARA 4-27
	PARA 4-29

	SECTION V
	PARA 5-1
	PARA 5-3
	PARA 5-6
	PARA 5-8
	PARA 5-10
	PARA 5-12
	PARA 5-13
	PARA 5-14
	PARA 5-15
	PARA 5-16

	SECTION VI
	PARA 6-1
	PARA 6-4
	PARA 6-6
	PARA 6-8
	PARA 6-10

	SECTION VII
	PARA 7-1
	PARA 7-3
	PARA 7-4
	PARA 7-6
	PARA 7-8
	PARA 7-10
	PARA 7-12
	PARA 7-14


	FIGURES
	FIGURE 1-1
	FIGURE 1-2
	FIGURE 1-3
	FIGURE 2-1
	FIGURE 2-2
	FIGURE 2-3
	FIGURE 3-1
	FIGURE 4-1
	FIGURE 4-2
	FIGURE 4-3
	FIGURE 4-4
	FIGURE 4-5
	FIGURE 4-6
	FIGURE 4-7
	FIGURE 4-8
	FIGURE 4-9
	FIGURE 4-10
	FIGURE 4-11
	FIGURE 4-12
	FIGURE 5-1
	FIGURE 5-2
	FIGURE 5-3
	FIGURE 5-4
	FIGURE 5-5
	FIGURE 7-1
	FIGURE 7-2
	FIGURE 7-3
	FIGURE 7-4
	FIGURE 7-5
	FIGURE 7-6
	FIGURE 7-7
	FIGURE 7-8

	TABLES
	TABLE 1-1
	TABLE 1-2
	TABLE 3-1
	TABLE 5-1
	TABLE 5-2
	TABLE 5-3A
	TABLE 5-3B
	TABLE 5-4
	TABLE 6-1
	TABLE 7-1

	APPENDICES
	APPENDIX A
	APPENDIX B
	APPENDIX C
	APPENDIX D

	PAGES
	PAGE 0-1
	PAGE 1-1
	PAGE 1-2
	PAGE 1-3
	PAGE 2-1
	PAGE 2-2
	PAGE 2-3
	PAGE 3-0
	PAGE 3-1
	PAGE 4-0
	PAGE 4-1
	PAGE 4-2
	PAGE 4-3
	PAGE 4-4
	PAGE 4-5
	PAGE 4-6
	PAGE 4-7
	PAGE 5-1
	PAGE 5-2
	PAGE 5-3
	PAGE 5-4
	PAGE 5-5
	PAGE 5-6
	PAGE 5-7
	PAGE 5-8
	PAGE 5-9
	PAGE 6-1
	PAGE 6-2
	PAGE 6-3
	PAGE 7-1
	PAGE 7-3
	PAGE 7-4
	PAGE 7-5
	PAGE 7-6
	PAGE 7-7
	PAGE 7-8
	PAGE 7-11
	PAGE 7-12
	PAGE 7-13
	PAGE 7-14
	PAGE 7-15
	PAGE 7-16
	PAGE 7-17
	PAGE 7-18
	PAGE A-1
	PAGE B-1
	PAGE C-1
	PAGE D-1


