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d MANUAL CHANGES 
MODEL 3476A 

MULTIMETER 

Manual Part No. 03476-90001 

lb. New or Revised I terr 

CHANGE NO. 1 ( PC 14060, 14080, 14110) applies to 

serial numbers 1619A05841 and greater. 

Page E-3/6-4, Table 6-3 Change the -hp- part numbers 

and descriptions as shown in Table CS- 1. 

Table CS- 1 

Ref. Desig. From To 

Al R2 
Al R4 
A1R13 
Al R51 

0698-8748, 1 K 5% 
0757-0440, 7.5 K 
0698-1055, 1 M 5% 1 W 
0683-1035, 10 K 

0811-0006, 5 K 1% 
0698-3152, 3480 ohm 

0757-0059, 1 M 1% W 
0683-1025, 1 K 

Page 7-5/7-6, Figure 7-2. Change the val..le of R2 to 5 K, 

R4 to 3480 in the ohms current source. Change R21, 10 

K to R51, 1 K associated with the MOS Substrate Voltage 

Adjustment 

CHANGE NO. 2 applies to serial numbe-s 1646A06291 

and greater. 

Page 6-3. Change -hp- part number of C4 to 0121-0487, 
qty 1, Capacitor-V TR MR-Al R 1 . 0/3.5 p F. 

Page 6-4. Change -hp- part cumber of Ul to 1813-0091. 

Add to Al Mechanical Parts -hp- part number 

1251-3379, qty 3, Cant-Conn (25 pin). 

Add to Misc. Parts - hp- part number 03476-04701, P.C.B. 

Hybrid Space', qty 4. 

Change -ho- part number 0347E-00602 in Misc Parts to 

03476-00605 and add part number 7120-6297, Label -
Caution, city 1. 

Page 7-5/7 6, Figure 7-2. Change the value of C4 to 1.0 — 
3 5 pF. 

16 June 1977 Supplement A for 03476-90001 
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OPERATING AND SERVICE MANUAL 

MODEL 3476A 

DIGITAL MULTIMETER 

For Instrument Serial Numbers 1619A02731 and Greater 

Any changes made in instruments manufactured after this printing 

will be found in a "Manual Changes" supplement s 
Any changes made in instruments manufactured after this printing 
will be found in a "Manual Changes" supplement supplied with this 
manual. Be sure to examine this supplement, if one exists for this 
manual, for any changes which apply to your instrument and record 
these changes in the manual. 

If the Serial Number of your instrument is lower than the one on 
this title page, the manual contains revisions that do not apply to 
your instrument. Backdating information given in the manual adapts 
it to earl ier instruments. 

Where practical, backdating information is integrated into the text, 
parts list and schematic diagrams. Backdating changes are denoted 
by a delta sign. An open delta (à) or lettered delta (39%) on a given 
page, refers to the corresponding backdating note on that page. 
Backdating changes not integrated into the manual are denoted by 
a numbered delta (à1 ) which refers to the corresponding change in 
the Backdating section (Section VIII). 

WARNING 

To help minimize the possibility of electrical fire or shock 
hazards, do not expose this instrument to rain or excess 
moisture. 

Manual Part No. 03476-90001 

Microfiche Part No. 03476-90051 

Copyright Hewlett-Packard Company 1975 
P.O. Box 301, Loveland, Colorado, 80537 U.S.A. 

Printed: June 1976 
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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 I of this operating 
manual, the warranty shall be fdr 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. 
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Model 3476A 

SECTION I 

GENERAL INFORMATION 

1-1. INTRODUCTION. 

1-2. This section contains general information concerning 
the -hp- Model 3476A Multimeter. Included is an instru-
ment description, specifications, information about instru-
ment and manual identification, option and accessory infor-
mation, and safety considerations. 

1-3. DESCRIPTION. 

1-4. The -lip- Model 3476A Multimeter is a 3 digit, five 
function, autoranging instrument which measures ac and 
dc voltage, ac and dc current, and ohms. A HOLD function 

Table 1-1. 

is provided to enable the user 
ments without changing ranges. 
mately three readings per 
remainder of this manual, the 
referred to as Multimeter. 

1-5. SPECIFICATIONS. 

Section I 

to make repeated measure-
The sample rate is approxi-
second. Throughout the 
3476A Multimeter will be 

1-6. Specifications for the Multimeter are listed in Table 
1-1. These specifications are the performance standards or 
limits to which the Multimeter can be tested. Any changes 
in these specifications due to manufacturing changes, design 
or traceability to the National Bureau of Standards will be 

Specifications. 

DC VOLTMETER 

Ranges: ± 0.11 V, 1.1 V, 11 V, 110 V, 1100 V ( 1000 V Maximum Input) 

Accuracy ( 20°C to 30°C): 

Ranges 
Accuracy 

(90-Day Calibration Cycle) 

Accuracy 
(1- Year Calibration Cycle) 

0.11 V 
1.1 V, 11 V 
110 V, 1100 V 

± (0.3% of reading + .2% of range) ± (0.5% of reading + 0.2% of range) 
± (0.3% of reading + 0.1% of range) ± (0.5% of reading + 0.1% of range) 
± ( 0.4% of reading + 0.1% of range) ± (0.6% of reading + 0.1% of range) 

Common Mode Rejection: > 100 dB at 50 Hz, 60 Hz ( 1 Val unbalanced) 
Input Resistance: 10 roll ± 5% 
Input Protection: < 1000 V (Continuous) 
Temperature Coefficient: ± (0.05% of reading + 0.02% of range)/°C 

AC VOLTMETER 
Ranges: 0.11 V rms, 1.1 V rms, 11 V rms, 110 V rms, 1100 V rms (707 V rms Maximum) 
Accuracy (20°C to 30°C): 

Accuracy 
(90-Day Calibration Cycle) 

Ranges' 45 Hz to 2 kHz 2 kHz to 5 kHz 5 kHz to 10 kHz 

1 1 V rms to 1100 V rms 

0.11 V rois 

± ( t5% of reading 
+ 0.4% of range) 

± (2% of reading 
+ 0.6% of range) 

± (3% of reading 
+ 0.6% of range) 

•± ( 5% of reading 
+ 0.6% of range) 

± (8% of reading 
+ 1.0% of range) 

± ( 18% of readiem 
+ 1.0% of range) 

Accuracy 
(1- Year Calibration Cycle) 

45 Hz to 2 kHz 2 kHz to 5 kHz 5 kHz to 10 kHz 

1.1 V rms to 1100 V rms 

0.11 V rms 

± ( 1.7% of reading 
+ 0.5% of range) 

± ( 2.2% of reading 
+ 0.7% of range) 

± (3.2% of reading 
+ 0.7% of range) 

± (5.2% of reading 
+ 0.7% of range) 

± (8.2% of reading 
+ 1.1% of range) 

± ( 18.2% of reading 
+ 1.1% of range) 

•Ranges usable from 0.03 to full scale. 
Common Mode Rejection: (1 kn. balanced) > 80 dB at 50 Hz and 60 Hz 
Input Resistance: 10 Mil ± 5% 
Input Capacitance. < 30 pF 
Input Protection: < 707 rms continuous 
Temperature Coefficient: ± (0.05% of reading + 0.05% of range)/°C 
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Table 1-1. Specifications (Coned). 

Model 3476A 

DC AMMETER 

Ranges: ± 0.11 A, 1.1 A ( 1.1 A maximum input) 
Accuracy ( 20°C to 30°C): 

Ranges 
Accuracy 

(90-Day Calibration Cycle) 
Accuracy 

(1- Year Calibration Cycle) 

t 0.11 A, 1.1 A t (0.8% of reading 
0.2% of range) 

t ( 1.0% of reading 
0.2% of range) 

Impedance: 1 - 1.5 ohm constant 
Protection: 1.5 A fuse to 250 V (> 250 V will damage the instrument) 
Temperature Coefficient: ± ( 0.05% of reading + 0.02% of range(/°C 

AC AMMETER 

Ranges: 0.11 A rms, 1.1 A rms ( 1.1 rms maximum input) 
Accuracy ( 20°C to 30°C): 

Accuracy 

(90- Day Calibration Cycle) 
Accuracy 

(1-Year Calibration Cycle) 

Ranges° 

1.1 A rms 

0.11 A rms 

45 Hz to 2 kHz 

± (2% of reading 
+ 0.4% of range) 

± ( 2.5% of reading 
+ 0.6% of range) 

2 kHz to 5 kHz 

± (3.5% of reading 
+ 0.6% of range) 

± ( 5.5% of reading 
+ 0.6% of range) 

45 Hz to 2 kHz 

t (2.2% of reading 

+ 0.5% of range) 

t ( 2.7% of reading 
+ 0.7% of range) 

'Ranges usable from 0.03 to full scale. 
Impedance: 1 - 1.5 ohm constant 
Protection: 1.5 A fuse to 250 V (> 250 V will damage the instrument) 
Temperature Coefficient: t ( 0.05 of reading + 0.05% of range)/°C 

OHMMETER 

Ranges: 1.1 kg 11 kn, 110 ko, 1100 ksz, 11000 kfi 
Accuracy: (20°C to 30°C) 

Ranges 
Accuracy 

(90-Day Calibration Cycle) 
Accuracy 

(1- Year Calibration Cycle) 

110 K, 1100 K 

11000 K, 
1.1 K, 11 K 

t (0.3% of reading 

+ 0.1% of range) 

t (0.5% of reading 
+ 0.1% of range 

± (0.5% of reading 
+ 0.1% of range/ 

± (0.7% of reading 
+ 0.1% of range) 

2 kHz to 5 kHz 

t ( 3.7% of reading 

+ 0.7% of range) 

t ( 5.7% of reading 

+ 0.7% of range) 

Open Circuit Voltage: < 4 V 
Input Voltage Protection: < 30 V rms continuous, no effect; 

30 V to 250 V rms requires replacement of input fuse; > 250 V will damage instrument. 
Temperature Coefficient: t (0.05% of reading + 0.02% of range)/°C 

Table 1-2. General Information. 

Ranging: Automatic or Hold Mode 
Sample Rate: approximately 3 samples per second 
Operating Environmental conditions: 

Temperature range: 0°C to 40°C 
Humidity: 95% R H 

Power: 
AC line, < 6 VA at: 

Standard, 104-127 V, 54-66 Hz 
Option 001, 86-106 V, 54-66 Hz 
Option 002, 86-106 V, 48-54 Hz 
Option 003, 190-230 V, 48-54 Hz 
Option 004, 208-250 V, 48-54 Hz 

Weight: 0.71 Kg (1 lb. 9 oz.) 
Shipping Weight: 1.14 Kg (2 lb. 8 oz.) 

Dimensions: 5.84 cm (2.3 in.) high, 16.8 cm (6.6 in.) 
wide, 20.6 cm ( 8.1 in.) deep 

1-2 



Model 3476A 

covered by an errata or change sheet. These specifications 
supersede any prior published specifications. Supplemental 
information in Table 1-2 is provided to describe general 
operating characteristics. 

1-7. INSTRUMENT AND MANUAL IDENTIFICATION. 

1-8. Hewlett-Packard uses a two-section serial number. I he 
first section (prefix) identifies a series of instruments. The 
last section (suffix) identifies a particular instrument within 
the series. A letter between the prefix and the suffix identi-
fies the country in which the instrument was manufactured. 
The manual is kept up-to-date at all times by means of a 
change sheet which is supplied with the manual. If the serial 
number of your instrument differs from the one on the title 
page of this manual, refer to the change sheet supplied with 
the manual. All correspondence with Hewlett-Packard 
should include the complete serial number. 

1-9. OPTIONS. 

1-10. Table 1-3 lists the options available for the Multi-
meter. 

1-11. The instrument contains a label identifying the line 
voltage for which the instrument is wired. If the jumper 
wires are changed to accomodate a different line voltage, 
the label must also be changed to indicate the new config-
uration. 

NOTE 

If the instrument is to be operated at a line fre-
quency other than the one indicated on the 
label, it will be necessary to perform the Clock 
Frequency Adjustment in Section V of this 
manual. 

Section I 

Table 1-3. Options. 

Option Description 

Standard 104-127, 54-66 Hz, 6 VA, 60 mA Max. 
001 86-106, 54-66 Hz, 6 VA, 70 mA Max. 
002 86-106, 48-54 Hz, 6 VA, 70 mA Max. 
003 
004 

190-230, 
208-150, 

48-54 Hz, 6 VA, 30 mA Max. 
48-54 Hz, 6 VA, 30 mA Max. 

1-12. ACCESSORIES. 

1-13. The accessories available for use with the Multimeter 
are listed in Table 1-4. 

Table 1-4. Accessories. 

Accessory Number Description 

Model 11096A 

Model 11096A 
Adapter 

Model 11067A 
Model 11068A 

R F Probe, 100 kHz to 500 MHz (down 
3 dB at 10 kHz and 700 MHz) 
1251-4242 

Universal Test Lead Kit 
Soft Carrying Case 

1-14. SAFETY CONSIDERATIONS. 

1-15. This Operating and Service Manual contains cautions 
and warnings alerting the user to hazardous operating and 
maintenance conditions. To ensure the safety of the operat-
ing and maintenance personnel and retain the operating 
condition of the instrument, these instructions must be 
followed_ 

1-3/1-4 



I 

i 

1 



Model 3476A Section 11 

SECTION II 

INSTALLATION 

2-1. INTRODUCTION. 

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

2-3. INITIAL INSPECTION. 

2-4. This instrumenrwas carefully inspected both mechani-
cally and electrically before shipment. It should be free of 
mars or scratches and in perfect electrical order upon re-
ceipt. To confirm this, the instrument should be inspected 
for physical damage in transit. Electrical performance 
should be tested using the performance tests outlined in 
Section V. If there is damage or deficiency, see the war-
ranty inside the front of this manual. 

2-5. POWER REQUIREMENTS. 

2-6. The Multimeter can be operated from any one of 
the ac power sources listed in Table 1-3. Before connecting 
the instrument to ac power, verify that the ac power source 
matches the power requirement of the instrument by refer-
ing to the power requirement label attached to the instru-
ment. If the instrument is incompatible with the available 
power source, refer to Section V for Power Requirement 
Modification instructions. 

2-7. ENVIRONMENTAL REQUIREMENTS. 

2-8. The Multimeter will meet the specifications listed in 
Table 1-1 when the operating temperature is within the 
range of +20°C to +30°C (+68°F to +86°F). The instru-
ment can be operated where the ambient temperature is 
within the range of 0°C to 40°C (32°F to 104°F) and the 
relative humidity is less than 95%. 

WARNING 

To prevent potential electrical or fire hazard, 
do not expose equipment to rain or moisture. 

2-9. REPACKAGING FOR SHIPMENT. 

2-10. The following paragraphs contain a general guide for 
repackaging the instrument for shipment. Refer to Para-
graph 2-11 if the original container is to be used; 2-12 if it 
is not. If you have any questions, contact your nearest -hp-
Sales and Service Office (See Appendix A for office loca-
tions). 

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 model number and full serial num-
ber of the instrument. In any correspondence, 
identify the instrument by model number and 
full serial number. 

2-11. Place instrument in original container with appropri-
ate packing material and seal well with strong tape or metal 
bands. If original container is not available, one can be pur-
chased from your nearest -hp- Sales and Service Office. 

2-12. If original container is not to be used, proceed as 
follows: 

a. Wrap instrument in heavy paper or plastic before plac-
ing in an inner container. 

b. Place packing material around all sides of instrument 
and protect panel face with cardboard strips. 

c. Place instrument and inner container in a heavy car-
ton or wooden box and seal with strong tape or metal 
bands. 

2-13. POWER CORDS AND RECEPTACLES. 

2-14. Figure 2-1 illustrates the plug cap configurations that 
are available to provide ac power to the Multimeter. The 
-hp- part number shown directly below each plug cap 
drawing is the part number for the power cord set equipped 
with the appropriate mating plug for that receptacle. The 
appropriate power cord should be provided with each 
instrument. However, if a different power cord set is re-
quired, notify the nearest -hp- Sales and Service Office and 
a replacement cord will be provided. The instrument ac 
power input receptacle and cord set appliance coupler 
meet the safety specifications set by the International 
Commission on Rules for the Approval of Electrical Equip-
ment (CEE 22). 

8120-1703 8120-0696 

STO-11-4195 
•UL LISTED FOR USE IN THE UNITED STATES OF AMERICA 

Figure 2-1. Plug Caps. 

2-1/2-2 
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Model 3476A Section III 

SECTION III 

OPERATING INSTRUCTIONS 

3-1. INTRODUCTION. 

3-2. This section contains instructions for operating the 
Multimeter. Measurements of ac and dc voltage, ac and dc 
current, and ohms are discussed. A description of the con-
trols and connectors is given in Figure 3-8. 

WARNING 1 

To prevent potential electrical or fire hazard, 
do not expose the Multimeter or its accessories 
to rain or moisture. 

3-3. TURN-ON. 

3-4. Before connecting the Multimeter to ac power, verify 
that the ac power source matches the power requirements 
of the Multimeter by referring to the power requirement 
label located below the ac receptacle. If the instrument is 
incompatible with the available power source, refer to Sec-
tion V of this manual for power requirement modification 
instructions. After this verification, connect the proper ac 
power to the instrument and press the ON button. The in-
strument is ready for use. 

3-5. OPERATION. 

3-6. Overload/Overrange Indication. 

3-7. Figure 3-1 shows the display indication during an 
Overload/Overrange condition. 

Figure 3-1. Overload Indication. 

3-8. Auto/Hold Switch. 

3-9. In the AUTO position (out), the Multimeter is in the 
Autoranging mode. In this mode the Multimeter will up-
range if the display reading increases above « MOD and 
downrange if the display decreases below MUM . These 
numerical autoranging points are irrespective of decimal 
placement. The difference between the two autoranging 
points is called the autoranging hysteresis. Figure 3-2 shows 
the autoranging points for dc voltage measurements from 0 
to 1000V dc. Autoranging in other Multimeter functions is 
similar. 

o 
o 
A 

o 
o 

1.1 - JAIF: j 

.110 
o 

o 

CD 
Ch 

• 

INPUT LEVEL ( Vdc) 
711 - HSI 

Figure 3-2. Multimeter Autoranging. 

3-10. In the HOLD position (IN) the Multimeter will re-
main in the same range as when the switch was depressed. 

NOTE 

With the Multimeter in the HOLD position, 
maximum input levels as described in Table 1-1 
can safely be input regardless of  the range  
selected. If the input level exceeds al 111 01 9181 
display indication, an overload condition will 
be displayed without damaging the Multimeter. 

3-11. AC Voltage Measurements. 

To avoid possible damage to the Multimeter 
circuitry, the ac input voltage must not exceed 
707 V rms. 

3-12. Set the Multimeter front panel controls as follows: 

DC/AC (= ) — (IN) 
VOLTS (V)  (IN) 
AUTO HOLD AUTO (OUT) 
AMPS (A) AND 1d2 (OUT) 

3-13. Connect test leads from the Multimeter V 1-2 (HI) 
and COM (LOW) connectors to the voltage under test as 
shown in Figure 3-3. 

3-1 
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VO COM A 
'kV—% 
MAX MAX 

e-
SOOV 
MAX 

FUE  
32 ,9A 

FUSE 
i.SA 

AC 
SOURCE 

3476- 8-4453 

Figure 3-3. AC Voltage Measurement. 

3-14. DC Voltage Measurements. 

To avoid possible damage to the Multimeter 
circuitry, the dc input voltage must not exceed 
1000 V dc. 

3-15. Set the Multimeter front panel controls as follows: 

DC/AC (= ••••• )   (OUT) 
VOLTS (V)  (IN) 
AUTO HOLD AUTO (OUT) 
AMP (A) AND kft (OUT) 

3-16. Connect test leads from the Multimeter V S2 (HI) and 
COM (LOW) connectors to the voltage under test as shown 
in Figure 3-4. 

VO COM A 
,-- I kV r— I . IA —N 

MAX MAX 
e-

500v 
FUIE MAX 

3241A = 
FUSE 
1.54 

3476-8-4453 

BATTERY 

Figure 3-4. DC Voltage Measurement. 

3-17. AC Current Measurements. 

To avoid possible damage to the Multimeter, do 
not allow the voltage across the Amps to COM 
input terminals to exceed 250 V at any time. 

AMPS (A)  (IN) 
AUTO HOLD AUTO (OUT) 

•VOLTS (V) AND kS2 (OUT) 

3-19. Connect test leads from the Multimeter A and COM 
connectors to the current under test as shown in Figure 3-5. 

3-20. DC Current Measurements. 

To avoid possible damage to the Multimeter, do 
not allow the voltage across the Amps to COM 
input terminals to exceed 250 V at any time. 

V 11 COM 
! kV —N ,I.IA— 

O MVO MAX 
e-

500 
MAX 

FUSE FLEE 
321,A = 1. A 

—1VVV—X-f fc 

3476 8 4453 

AC 
CURRENT 
SOURCE 

Figure 3-5. AC Current Measurement. 

3-21. Set the Multimeter front panel controls as follows: 

DC/AC (= (OUT) 
AMPS (A)   (IN) 
AUTO HOLD AUTO (OUT) 
VOLTS (V) AND IcS2  (OUT) 

3-22. Connect test leads from the Multimeter A and COM 
to the current under test as shown in Figure 3-6. 

vn CON 
r— I kV e— I . IA— 

O MAX MAX 
e-

SOOV 
MAX 

FUSE _1- 
32rnA 

SI LL 
3976 13 4453 

DC 
C Jed MT 

Figure 3-6. DC Current Measurement. 

3-23. Resistance Measurements. 

3-24. Set the Multimeter front panel controls as follows: 

ksz  (IN) 

3-18. Set the Multimeter front panel controls as follows: AUTO HOLD AUTO (OUT) 
VOLTS (V) AND AMP (A) (OUT) 

DC/AC (= )   (IN) DC/AC ( z="-:   Either 
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3-25. Connect test leads from the Multimeter V n and COM connectors to the resistance under test as shown in 

1 
VII 

O 
COM 

MAX 

r— 
SOOv 

MAX 

A r  Ü. A FU;E 
32 

MAX 

n..4 
FUSE 
1.54 

3476-5-4453 

Figure 3-7. Resistance Measurement. 

Figure 3-7. 

3-26. Input Protection Fuses. 

3-27. The AMPS input is protected by a 1.5 A 250 V fuse 
and the 01IMS input is protected by a 32 mA 250 V fuse. 
These fuses are located behind the sliding Input Panel as 
shown in Figure 3-8,(). @, 0 . Replacement of these 
fuses is accomplished by the following procedure: 

a. Slide the Input Panel firmly toward the back of the 
Multimeter until the fuses protrude. 

0 and 0 are fuses located behind sliding 8 
panel 0 

O 

DISPLAY: Five section, 7 segment LED readout. 

3476-B-4421 

'IOM 

- I kV I.IA 
MAX 

(--
soov 
MAX 

Fa. 

A 

-, 

FUSE 

1 J 

4- 
1.5A 

POWER ON Switch: Switches instrument power ON. 
Power is ON when the pushbutton is depressed. 

AC/DC Selector Switch: Selects ac or dc mode for either 
voltage or current measurements. The instrument is in ac 
mode when the pushbutton is depressed. 

VOLTAGE Selector Switch: Selects voltage function for 
either ac or dc voltage measurements. 

AMPS Selector Switch: Select amps function for either 
ac or dc current measurements. 

krz Selector Switch: Selects ohms function for measuring 
resistance. Display reads in kilohms. 

AUTO/HOLD Selector Switch: Select automatic ranging 
mode or hold mode. Hold mode is set with the switch 
depressed. 

O 

O 

3476-B-4422 

Volts/Ohms Input Terminal: Used in conjunction with 
the COM terminal 0 for measuring ac voltage, dc volt-
age, or ohms. 

Ohms Input Protection Fuse: 32 mA fuse located behind 
the sliding input panel 0 

COM Input Terminal: Common terminal for ac/dc volts, 
ac/dc amps and ohms measurements. 

Amps Input Terminal: Used in conjunction with the COM 
terminal (, j for measuring ac or dc amps. 

Amps Input Protection Fuse: 1.5 amp fuse located behind 
the sliding input panel 0 

Sliding Input Panel: In the front ( left) position this panel 
allows access to the three input terminals ivr-r, conk Al. 
When in the back ( right) position the input protection 
fuses 0 and 0 can be removed and replaced. 

Figure 3-8. Location of Controls and Connectors. 
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3-30. SEMICONDUCTOR JUNCTION MEASUREMENTS. b. Remove and replace fault t [ Ise. 

To avoid possible damage to the Multimeter, 
insure that the correct fuses are used for re-
placement in the Input Protection circuit. 

c. Push fuses firmly into their receptacles and slide the 
Input Panel forward to hold fuses in place and align the 
input jacks. 

NOTE 

Multimeter test lead banana plugs can be used 
as a tool to hold the fuses in place while sliding 
the Input Panel forward. 

3 28. AC Line Fuse Replacement. 

3-29. Refer to Section V for instruction on the replace-
ment of ac line fuse. 

3-31. Due to the low output current on the higher ohms 
ranges, the Multimeter must be downranged to the lowest 
ohms range in order to measure semiconductor junction 
(diode) resistance. This can be easily accomplished by the 
following procedure: 

a. To measure the forward resistance, connect the cath-
ode of the diode to the COM terminal and the anode to the 
sw terminal. 

b. Press the A pushbutton. This causes the instrument 
to downrange. 

c. Press the IcS2 pushbutton and read the forward resis-
tance on the display. 

d. To measure the reverse resistance of a diode, reverse 
the input connections to the diode and repeat Steps b and 
c. 
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SECTION IV 

THEORY OF OPERATION 

4-1. INTRODUCTION. 

4-2. This section contains the theory of operation for the 
Model 3476A Multimeter. Included are simplified block 
diagrams and descriptions of the function of each block. 

4-3. Simplified Block Diagram Description ( Figure 4-1). 

4-4. Signal Conditioning. The signal conditioning block 
consist of the input terminals, overload protection fuses 
and functional switching. Overload protection fuses provide 
protection to the Multimeter circuitry during ac or dc amps 
measurements and during ohms measurements. 

4-5. Ohms Current Source. The ohms current source pro-
vides current for ohms measurements. 

4-6. Input Amplifier. The input amplifier provides input 
range switching for all five Multimeter functions. This is 
accomplished by using FET switches to select different gain 

Section IV 

levels for the input amplifier. The FET switches are control-
led by the Logic Controller. 

4-7. AC Converter. The AC Converter is an average re-
sponding detector used in ac voltage and ac current meas-
urements. The output of the AC Converter is a dc voltage 
equal to the rms value of the ac input voltage. In the ac 
current mode, the input voltage to the converter is the ac 
voltage drop across the 1 ohm current shunt (R45). 

4-8. Integrator, Polarity/Zero Detector, Logic Control and 
Display. The Model 3476A uses the dual slope integration 
technique. The Integrator coupled with the Polarity/Zero 
Detector and the Logic Controller converts the signal from 
the conditioning circuits to a digital representation of the 
input measurement. This digital representation is viewed on 
the 3476A Display. 

4-9. Power Supply. The Power Supply is a double regula-
ted dc supply which provides + 6 V dc, - 4 V dc and + 1 V 
dc. 

Figure 4-1. Simplified Block Diagram. 
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WARNING 

These servicing instructions are for use by qualified service 
personnel only. To avoid electrical shock, do not perform 
any servicing other than that contained in the operating in-
structions unless you are qualified to do so. 
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Table 5-1. Required Test Equipment. 

Instrument Type Characteristics Recommended Model 

Digital Multimeter DC Volts: 1 V, 10 V, 100 V 
Accuracy: .05% 
Input Resistance: .>-.- to MO 

AC Volts: . 1 V, 1 V ranges 
Accuracy: .5% 
Input Resistance: 10 MO 

-hp- 3465A 

DC Standard Output: .1 mV to 1000 V 
Accuracy: .02% 

-hp- 7408 

AC Calibrator/High 
Voltage Amplifier 

Frequency: 45 Hz to 10 kHz 
Output: 10 mV to 1000 V 
Accuracy: 0.1% 

-hp 745A/746A 

Meter Calibrator Output: 1 A 
Accuracy: 0.1% 

-hp- 6920B 

Electronic Counter Frequency: 10 kHz 
Accuracy: 0.01% 

-hp- 5300A/5302A 

Power Supply Output: 5 V, 1 A -hp- 6294A 

Resistive Decade Box Ranges: to 0, too sz, 1 ks-2, 
10 kn, 100 4(12 and 1 ros-2 
Steps 

Accuracy: .05% 

General Radio Model 
GR 1433Z 

Resistors 10 M12 ± 0.1% 
1 MO ± 0.1% 

300 krt ± . 1% 
1 kit ± . 1% 
10 K ± . 1% 

-hp- Part No. 0698-8194 
-hp- Part No. 0698-6369 

-hp- Part No. 0698-6332 
-hp- Part No. 0698-3491 
-hp- Part No. 0698-4157 

Model 3476A A 
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SECTION V 

MAINTENANCE 

5-1. INTRODUCTION. 

5-2. This section of the manual contains Performance Tests 
and Adjustment Procedures. The Performance Tests are 
designed to verify the critical specifications listed in Table 
1-1. A Performance Test Card is at the end of this section 
for recording the results of the performance tests. 

5-5. PERFORMANCE TESTS. 

NOTE 

5-3. Test Equipment Required. 

5-4. Equipment required for the performance tests and 
adjustment procedures is listed in Table 5-1, Recommended 
Test Equipment. Equipment that satisfies the critical 
specifications given in the table may be substituted for a 
recommended model. 

PERFORMANCE TESTS 

Performance tables are included for both 90 
day and 1 year calibration cycles. Be sure to use 
the appropriate table, depending on the cali-
bration cycle to be used for your instrument. 

5-6. DC Voltmeter Accuracy Test. 

5-7. A DC Standard is required for this test. 

a. Set the Multimeter to measure dc volts. Short the 
input terminals and check for a display of zero ± 1 count. 

b. Connect the DC Standard to the VS2 and COM termi-
nals. 

c. Check all the ranges listed in Table 5-2 for the toler-
ances indicated. Be sure to test for the appropriate calibra-
tion cycle. 

To avoid possible damage to the Multimeter 
circuitry, the dc input voltage must not exceed 
1000 V dc. 

5-8. DC Ammeter Accuracy Test. 

5-9. This test requires the use of a Power Supply and a DC 
Ammeter. 

a. Connect the equipment as shown in Figure 5-1. 

b. Set the DC Ammeter to the 1000 mA range. 

c. Set the Multimeter function to DC A. Adjust the 
Power Supply output for an indication of 900 mA on the 
DC Ammeter. The Multimeter should indicate within the 
limits listed in Table 5-3. 

Table 5-2. DC Voltmeter Accuracy Test. 

Range 
> DC Standard 

Output 

Test Limns 

90 Day Calibration Cycle 1 Year Calibration Cycle 

.11 V - .010 V - .0097 to - .0103 - .0097 to - .0103 
- . 100 V - .0995 to - . 1005 . - .0994 to - . 1006 
+ 100 V + .0995 to + . 1005 + .0994 to + . 1006 

1.1 V - 1.00 V - .996 to - 1.004 - .994 to - 1.006 

11 V - 10.00 V - 9.96 to - 10.04 - 9.94 to - 10.06 
+ 10.00 V + 9.96 to + 10.04 + 9.94 to + 10.06 

1100 V 4 1000 V + 995 to + 1005 + 993 to + 1007 

5- I 
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POWER SUPPLY 
hp 6294A 

o 

6 CO (eiDtDO 

1,254 

MULTI METER 
hp 3476 

DIGITAL MULTIMETER 
hp 3465A 

JJJJJJJ 

3476-B -44 

Figure 5-1. DC Ammeter Accuracy Test. 

Table 5-3. DC Ammeter Accuracy Test. 

Range Current 
90 Day 

Calibration Limit 
1 Year 

Calibration Limit 

1.1 A 900 rnA .891 thru .909 .889 thru .911 

5-10. Ohms Accuracy Test. 

5-11. A precision resistance decade box will be required for 
the following test. It should have an accuracy of .05%. 

a. Set the FUNCTION switch to ks2 and connect a 
short between the v/s2 terminal and COM. The Multimeter 
should indicate zero ± 1 count. 

b. Remove the short and connect the equipment as 
shown in Figure 5-2. Use large wire and connect the decade 
box as close as possible to the Multimeter. When checking 
the 11,000 MI range, connect the COM terminal to a good 
earth ground. 

c. Check all ranges listed in Table 54 for the tolerances 
indicated. Use the resistance decade box to supply the 
standard resistances. 

RESISTANCE 
DECADE 
BOX 

MULTIMETER 
hp 3476 

34 -B-44 r5 

Figure 5-2. Ohms Accuracy Test. 

5-12. AC Voltage Accuracy Test. 

5-13. An AC Calibrator and High Voltage Amplifier will be 
required for this test. 

To avoid possible damage to the Multimeter 
circuitry, the ac input voltage must not exceed 
707 V rms. 

a. Set the Multimeter to AC V. Connect the AC Calibra-
tor between the vs2 and COM terminals. Be sure to con-
nect the Calibrator sense leads. 

b. Check the ranges and frequencies listed in Table 5-5 
for the tolerances indicated on all ranges through 110 V. 

WARNING 1 

Use extreme care when checking the following 
ranges. Establish all connections before turning 
on the high voltage source. When the tests are 
completed, turn off the high voltage before dis-
connecting any cables or test leads. 

c. To check the 1100 V range, connect the AC Calibra-
tor and High Voltage Amplifier to the Multimeter and 
check the tolerances indicated for the 1100 V range. 

Table 5-4. Ohms Accuracy Test. 

Range (kit) 
Standard 
Resistance 

Test Limits Oa» 

90 Day Calibration Cycle 1 Year Calibration Cycle 

1.1 100 5.2 .098 thru .102 .098 thru .102 
1 kit .994 thru 1.006 .992 thru 1.008 

11 10 kil 9.94 thru 1096 9.92 thru 10.08 

110 100 kit 99.6 thru 100.4 99.4 thru 100.6 

1100 1000 kit 996 thru 1004 994 thru 1006 

11,000 10,000 Idi 9940 thru 10,060 kit 9920 thru 10,080 kit 
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Table 5-5. AC Voltage Accuracy Test. 

Range 
AC Standard 

Output 
Test 

Frequency 

Test Limits ( V) 

90 Day 1 Year 

.11 V .003 V 500 Hz .0023 to .0037 .0021 to .0038 
.01 V 45 Hz, 2 kHz .0091 to .0108 .0090 to .0109 
.1 V 45 Hz, 2 kHz .0978 to . 1022 .0975 to . 1025 
.01 V 5 kHz .0088 to .0112 .0087 to .0113 
.1 V 5 kHz .0943 to . 1057 .0940 to . 1060 
.01 V 10 kHz .0071 to .0129 .0069 to .0130 

' .09 V 10 kHz .0727 to . 1073 .0724 to . 1076 

1.1 V 1 V 45 Hz, 2 kHz .980 to 1.019 .977 to 1.023 
1 V 5 kHz .963 to 1.037 .960 to 1.040 
1 V 10 kHz .909 to 1.091 .905 to 1.094 

11 V 10 V 45 Hz, 2 kHz 9.80 to 10.19 9.77 to 10.23 
10 V 5 kHz 9.63 to 10.37 9.60 to 10.40 
10 V 10 kHz 9.09 to 10.91 9.05 to 10.94 

110 V 100 V 45 Hz, 2 kHz 98.0 to 101.9 97.7 to 102.3 
100 V 5 kHz 96.3 to 103.7 96.0 to 104.0 
100 V 10 kHz 90.9 to 109.1 90.5 to 109.4 

1100 V 700 V 45 Hz, 2 kHz 685 to 715 682 to 717 
700 V 5 kHz 672 to 728 669 to 730 
700 V 10 kHz 633 to 767 630 to 770 

5-14. AC Ammeter Accuracy Test. 

a. Connect the equipment as shown in Figure 

b. Set the AC Ammeter to the 1000 mA range. 

5-15. AC Common-Mode Rejection Test. 

5-3. 5-16. An AC Calibrator and a 1 kilohm ± 1% resistor are 
required for this test. 

c. Set the Multimeter FUNCTION to AC A. Adjust the 
Meter Calibrator output for an indication of 900 mA on the 
AC Ammeter. The Multimeter should indicate within the 
limits listed in Table 5-6. 

Figure 5-3. AC Ammeter Accuracy Test. 

Table 5-6. AC Ammeter Accuracy Test. 

Range Current 
90 Day 

Calibration Limit 
1 Year 

Calibration Limit 

1.1 A 900 mA .878 thru .922 .875 thru .925 

a. Connect a 1 kilohm resistor between the V/S2 and 
COM Multimeter terminals. 

b. Set the Multimeter FUNCTION to AC V. 

c. Connect the AC Calibrator HI output terminal to the 
Multimeter as shown in Figure 54. 

d. Set the AC Calibrator frequency to the ac line fre-
quency being used. 

e. Set the AC Calibrator output to 100 V rms. 

f. The Multimeter should indicate < 10 mV rms. 

5-17. DC Common-Mode Rejection Test. 

5-18. An AC Calibrator, an electronic counter, and a 1 kil-
ohm ± 1% resistor are required for this test. 

a. Connect a 1 kilohm resistor between the V/S2 and 
COM Multimeter terminals. 

b. Set the Multimeter FUNCTION to DC V. 

c. Connect the AC Calibrator HI output terminal to the 
Multimeter as shown in Figure 54. 

d. Set the AC Calibrator frequency to the ac line fre-
quency being used (50 Hz or 60 Hz ± . 1%). 

e. Set the AC Calibrator output to 100 V rms. 

f. The Multimeter should indicate < 1.5 mV peak. 
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Section V PERFORMANCE TESTS Model 3476A 

AC CALIBRATOR 
lip 745A 

0 O 0 0 0 00 
0 0 

11111111 0 3) 

CEO DI= ED 
00000 

ELECTRONIC COUNTER 
hp 53004 MULTI METER 

hp 3476 

I K 
±1% 

76.-B - 4052 

o 

Figure 5-4. Common-Mode Rejection Test. 
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WARNING 

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. 

Wear clean cotton gloves when working on the main assembly circuit 
board or switches. Contamination or fingerprints on high impedance 
points on the main assembly will degrade the performance of the 
instrument. Nylon gloves should not be worn due to the possibility of 
static charge buildup. 

The hybrid circuits in the 3476A may be permanently damaged by 
static discharge from a hand or tool when the 3476A is disassembled. 
The procedures below must be followed to prevent possible damage. 

1. Ground the hand while disassembling and working on the 34764. 
Conductive wristbands (-hp- Part No. 00970-67900) are available for 
this purpose. 

2. Attach the 3476A com terminal to earth ground. Touch all tools 
to earth ground to remove static charges before using them on the 
34764. 

3. Use a soldering iron with a grounded tip. 

PRE-ADJUSTMENT PROCEDURES. 

A. Disassembly Instructions. 

1. Remove the Multimeter Power Cord. 

2. With the Multimeter in the inverted position, remove 
the two screws in the bottom cover. 

3. Remove the bottom cover. 

4. Remove the internal shield. 

5. Remove the Input panel and Input fuses. 

6. Connect a jumper across the Amps input protection 

fuse holder and across the Ohms input protection fuse 
holder. 

B. Turn-On Instructions. 

1. Connect the Multimeter TP ,s5, to earth ground. 

2. An external 20 V dc power supply can be used to 
provide instrument power. Connect the power supply 

across C15 (500 microfarad 50 V dc electrolytic). Connect 
positive power supply lead to the (+) end of C15 and the 
negative power supply lead to the other end. 

3. If external power supply is not available, use the ac 
power cord and the appropriate ac line voltage as specified 
by the option decal attached to the instrument. 
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5-19. ADJUSTMENT PROCEDURE. 

5-20. Refer to Figure 5-5 for the following adjustments. 

NOTE 

The resistors used in the adjustment procedure 
must be floating. 

5-21. Power Supply Adjustment. 

a. Connect a I kilohm resistor to the V/SZ and COM 
terminals. Set the FUNCTION to kn and ensure that the 
HOLD pushbutton is out. 

b. Connect a DC Digital Voltmeter between + 6 V test 
point and ground. 

c. Adjust R47 for 5.94 to 6.06 V dc on the Digital 
Voltmeter. 

d. If it is not possible to adjust within this limit, change 
the adjustment range of R47 by replacing or removing 
JMPR 7. Removing JMPR 7 will allow a more positive ad-
justment of TP + 6. 

5-22. Substrate Adjustment. 

a. A 1 kilohni resistor should still be connected between 
the V/S2 and COM terminals. Connect a jumper between 
the + 1 test point and TP G. 

b. Ensure that the Multirneter downranges to the 
1.1 la2 range and adjust R42 for an indication between 
.078 and .082 on the display. If these limits cannot be ob-
tained, an indication of 000 to 078 is acceptable if R42 is 
fully counterclockwise. 

5-23. Input Amplifier Zero Adjustment. 

5-24. The following adjustment requires that the Multi-
meter be set to a DC V function, 110 V range with no input 
applied. Since the Multimeter is autoranging, it is necessary 
to force it to the 110 V range and then use the HOLD func-
tion to keep it there. 

a. Remove the jumper connected between + 1 and TP G 
in the previous step. 

b. Set the function to kS2 and connect a 300 kilohm 
resistor between the sztv and COM terminals. When the 
Multimeter autoranges to the 1.1 megohm range, push the 
HOLD pushbutton in. This is equivalent to the 110 V 
range. 

c. Change the Multimeter FUNCTION to DC V. Re-
move the 300 kilohm resistor from the input and replace it 
with a short. 

d. Connect a jumper between Ul pin 12 and analog 
ground (TP <7 ). 

e. Connect a DC Digital Voltmeter to Test Point A. 
Adjust R38 for an indication between - 1 and + 1 mV de on 
the Digital Voltmeter. 

NOTE 

The following adjustment requires the same test 
setup. Do not change the setup or FUNCTION 
settings. 

5-25. Integrator Amplifier Zero Adjustment. 

5-26. This test requires the same test setup and functions 
as the previous adjustment. 

a. Adjust R10 for a display equal to - 1000 times the 
value at Test Point A in the previous adjustment, ± 1 count. 

Example: 

Voltage at A = .2 mV 
.2 mV x(- 1000) = - 00.2 V Display 

b. If R10 does not have sufficient range for this adjust-
ment, remove JMPR 6 and repeat Step a. If JMPR 6 has 
already been removed, it may be necessary to replace it. 

NOTE 

If JMPR 6 is open, a more positive voltage can 
be obtained at TPA by adjusting the Integrator 
Offset Adj. (RIO). 

5-27. + DC Volt Gain Adjustment. 

a. Remove the DC Digital Voltmeter and jumper be-
tween Ul pin 12 and analog ground. Release the HOLD 
function, and remove the short from the input. 

b. Set the Multimeter FUNCTION to DC V. Apply an 
input of + 1.000 V dc. The Multimeter should autorange to 
the 1.1 V range for this adjustment. 

Ai c. Adjust R47 for a display of 1.000. If R47 does not 
have sufficient range, change the adjustment range of R47 
by replacing or removing JMPR 7. Removing JMPR 7 will 
allow a more positive adjustment of TP + 6. 

5-28. — DC Volt Gain Adjustment. 

a. Leave the Multimeter FUNCTION set to the DC V 
and HOLD function out. Change the input from + 1.000 to 
- 1.000. 

b. Adjust R14 for a Multimeter display of - 1.000 V dc. 

NOTE 

Leave the - 1.00 volt source connected for the 
following adjustment. 

5-29. Clock Frequency Adjustment. 

a. Set the Multimeter FUNCTION to DC V, HOLD 
Function out and - 1.000 volts connected to the input. 
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b. Connect an electronic counter to test point D. If the 
Multimeter is to be operated from a 60 Hz line frequency, 
adjust R43 for an indication of 954 Hz on the counter. For 
50 Hz line operation, adjust R43 for 795 Hz. 

5-30. Ohms Adjustment. 

a. Connect a jumper wire across the fuse that protects 
the V/S2 terminal (F2). 

b. Set the Multimeter FUNCTION to krz and connect a 
1 megohm ± 0.1% resistor to the input. 

c. Adjust R15 for a display of 999 to 1001. 

d. Change the input resistor to 10 kilohm, ± 0.1%. 

e. Adjust R16 for a display of 10.03 to 10.04. 

f. Remove the jumper from the fuse. 

NOTE 

The resistance of the fuse is a part of the instru-
ment calibration. This is why the display is 
adjusted high in Step e, with the fuse shorted. 

5-31. AC Converter Gain and Zero Adjustment. 

a. Disconnect the previous setup and set the Multimeter 
FUNCTION to ACV. 

NOTE 

To go to the 1.1 V range aild HOLD, set the 
Multimeter FUNCTION to V AC, and apply 
0.3 V to the input. When on the 1.1 V range, 
push the HOLD pushbutton in. 

b. Apply a 1.0 V ac signal at 100 Hz to the input. 

c. Adjust R48 for a display between .995 and .997. 

d. Change the input level to 0.100 V ac at 100 Hz. 
Adjust R9 for a display between .099 and . 100. 

e. Change the input back to 1.00 V ac at 100 Hz. 
Adjust R48 for a display between .995 and .997. 

f. Change the input back to 0.100 V ac at 100 Hz. 
Adjust R9 for a display between .099 and . 100. 

5-32. AC High Frequency Adjustment (. 11 V range). 

a. Set the Multimeter FUNCTION to AC V. 

b. Apply a 0.1 V ac signal at 5 kHz to the input. Re-
lease the HOLD function and allow the Multimeter to auto-
range to the . 1 V range. 

c. Adjust C4 for a display between . 1000 and . 1010. 

5-33. Changing the Power Line Options. 

5-34. The Multnneter is capable of operating at any of the 
line voltages and frequencies listed in Table 1-3, depending 
upon how the instrument is wired internally. The instru-
ment contains a label identifying the line voltage and fre-
quency for which it is wired. If the instrument is to be 
operated at a line voltage and frequency other than the one 
for which it is wired, it is necessary to change the posi-
tion of jumper wires in the power transformer 
primary circuit. The clock frequency will have to be read-
justed if a different line frequency is used. 

NOTE 

If the jumper wires are changed, be sure to at-
tach a new label to the instrument, identifying 
the new configuration. 

5-35. Figure 7-2 shows the position of all jumper wires for 
each line voltage. The component locator drawing of the as-
sembly identifies the position of each numbered jumper. 

WARNING 

Before changing the power supply jumpers dis-
connect ac power from the instrument. Power 
supply jumpers should be changed by qualified 
service personnel only. 
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POWER SUPPLY ADJ AC CONVERTER 

1+ DC GAIN ADJ) 

— DC 
GAIN ADJ 

INTEGRATOR 
ZERO ADJ 

AC CONVERTER 
ZERO ADJ 

INPUT AMPLIFIER 
OUTPUT 

GAIN 

OHMS 
ADJ 

BACK GATE 
BIAS Al 

-hp- Part No. 03476-66511 

NMOS SUBSTRATE 
ADJ 

INPUT AMP 
ZERO ADJ 

CLOCK FREQ 
ADJ 

COMPARATOR 
OUTPUT 

AC HIGH FRED 
ADJUST 

DISPLAY STROBE FRED 
50 Hz LINE = 795 Hz 
60 Hz LINE = 954 Hz 

Figure 5-5. Adjustment Locator. 
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Multimeter 

Serial No   

PERFORMANCE TEST CARD 

Tests Performed BY:  

Date   

Paragraph 
Number Test 

Test Limit 

Test Result 

90 Day Calibration Cycle 1 Year Calibration Cycle 

5-6 DC Voltmeter Accuracy 
.11 V Range 
- V - to - - to - .0103 .010 
- V 

.0097 .0103 
- to - 

.0097 
- to - .100 

+ V 
.0995 . 1005 

+ to + 

.0994 . 1006 
+ to + .100 

1.1 V Range 

.0995 .1005 .0994 . 1006 

+ 1.0 V + to + 1.004 + to + 1.006 

11 V Range 

.996 .994 

- 10 V - 9.96 to - 10.04 - 9.94 to - 10.06 
+ 10 V + 9.96 to + 10.04 + 9.94 to + 10.06 

110 V Range 
- 100 V - 99.5 to - 100.5 - 99.3 to - 100.7 

1100 V Range 
+ 1000 V + 995.0 to + 1005.0 + 993 to + 1007.0 

5-8 DC Ammeter Accuracy 
900 mA to thru .891 .909 .889 .911 

5-10 Ohms Accuracy 
1.1 ka Range 
ka .0980 to . 102 thru .1 

1.0 ksz .994 to 1.006 
.098 .102 
.992 thru 1.008 

11 kS-2 Range 
10 ka 9.94 to 10.06 9.92 thru 10.08 

110 ka Range 
100 kft 99.6 to 100.4 99.4 thru 100.6 

1100 ka Range 
1000 ka 996 to 1004 994 thru 1006 

11,000 ka Range 
10,000 ka ssao to 10,060 9920 thru 10,080 

AC Voltmeter Accuracy 
5-12 .11 V Range 

.003 V 500 Hz .0023 to .0037 to 

.01 V 45 Hz, 2 kHz .0091 to .0108 
.0021 .0038 
.0090 to .0109 

.1 V 45 Hz, 2 kHz .0978 to . 1022 to . 1025 

.01 V 5 kHz .0088 to .0112 
.0975 
.0087 to .0113 

.1 V 5 kHz .0943 to . 1057 .0040 to . 1060 

.01 V 10 kHz .0071 to .0129 .0069 to .0130 

.09 V' 10 kHz .0727 to . 1073 .0724 to . 1076 

1.1 V Range 
1 V 45 Hz, 2 kHz .980 to 1.019 .977 to 1.023 
1 V 5 kHz .963 to 1.037 .960 to 1.040 
1 V 10 kHz .909 to 1.091 .905 to 1.094 

11 V Range 
10 V 45 Hz, 2 kHz 9.80 to 10.19 9.77 to 10.23 
10 V 5 kHz 9.63 to 10.37 9.60 to 10.40 
10 V 10 kHz 9.09 to 10.91 9.05 to 10.94 

110 V Range 
100 V 45 Hz, 2 kHz 98.0 to 101.9 97.7 to 102.3 
100 V 5 kHz 96.3 to 103.7 96.0 to 104.0 
100 V 10 kHz 90.9 to 109.1 90.5 to 109.4 

1100 V Range 
700 V 45 Hz, 2 kHz 685 to 715 682 to 717 
700 V 5 kHz 672 to 228 669 to 730 
700 V 10 kHz 633 to 767 630 to 770 



Model 3476A Section VI 

SECTION VI 

REPLACEABLE PARTS 

6-1. INTRODUCTION. 

6-2. This section contains information for ordering replace-
ment parts. Table 6-3 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 in 
Table 6-1.) 

c. Typical manufacturer of the part is a five-digit code. 
(See Table 6-2 for list of manufacturers.) 

d. Manufacturer's part number. 

6-3. Miscellaneous parts are listed in Table 6-3 following 
their respective assemblies. General miscellaneous parts are 
listed at the conclusion of Table 6-3. 

6-4. ORDERING INFORMATION. 

6-5. To obtain replacement parts, address order or inquiry 
to your local Hewlett-Packard Field Office. (See Appendix 
A for list of office locations.) Identify parts by their 
Hewlett-Packard part numbers. Include instrument model 
and serial numbers. 

Table 6-1. 

6-6. NON-LISTED PARTS. 

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

a. 
b. 
C. 
d. 

Instrument model number. 
Instrument serial number. 
Description of the part. 
Function and location of the part. 

6-8. PARTS CHANGES. 

6-9. Components which have been changed are so marked 
by one of three symbols; i.e., à, A with a letter subscript, 
e.g., Aa, or A with a number subscript, e.g., AI 0. A à 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 indi-
cates the related change is discussed in backdating (Section 
VIII). 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 desig-
nator column are available only for repair and service of 
Hewlett-Packard instruments. 

Standard Abbreviations. 

Ag  silver 

Al  aluminum 
A  amperels/ 
Au   gold 

  capacito, 
cer   ceramic 
coef   coefficient 
com common 
comp 
corm 

dep  deposited 
DPDT   double-pole doublerhrow 
DPST  double-pole single-throw 

 composition 
 connectton 

elect   electrolytic 

encap  encaphilated 

 freed 
FE T   field elect transistor 
f xd  fixed 

GaAs  elites arsenide 
GH:  gigahertz 10.9 hart, 

MI   guardled) 
Ge  germanium 
god  groundled) nA 

NC 
H henryties) Me 
Hg mercury NO 

A assembly 
(1  motor 
BT   . battery 
  capacitor 

CR   diode 
DL  delay line 
DS .  larnp 

rnilic electrOnic part 
  fuse 

ID   
mpg 
mod   
ins 

ABBREVIATIONS 

..... hertz (cyclists) per second/ NPO  negative positive zero 

inside diameter 
 impregnated 

"ncandesren t 
 nsulattonledl 

tin  kilohrn(s) • 10.3 ohms 
kHz   kilohertz • ire3 hertz 

 inductor 
ho  linear taper 

(09  logarithmic taper 

ne  milliampere*/ • 10-3 «ernes 
MHz  magnet: • 10.6 hertz 
M n  t  megolunts) • 10.6 ohms 

met flee  metal film 
mfr  menufacturer 
ms  millisecond 
Intg   movnting 
mV   millivelt10 • 10". volts 

AFF  Inicroferadts) 

IA  enicroncondls1 R 
MV microvolltel • 10-6 volts 
top   Mylare 

nentlernseres1 • 10a amperes 
... normally closed Se 

 neon net 
 normally open Si 

DESIGNATORS 

(zero temperature coefficient) 

ns   nanosecond/0 10-9 seconds 
nsr   not separately replaceable 

o  creed 
obd  order by description 
OD  outside diameter 

 peak 

PA  picoaneeree 
po   printed circuit 
pF  ,picofersd(s) 10-12 farads 
pin Peak inverse voltage 
plo   part of 
POS   Position(s) 
Poly   polystyrene 
pot   potentiometer 
 peak-to-peak 

Min  parts per million 
prep  precision ( temperature coellient. 

long term stability and/or tolerance) 

resistor 
Rh rhodium 
rinse roormeanrsquare 

rot  rotary 

FL   
Ha 
IC 

MP 

 relay 
 (resistor 
 meter TB 
 mechanical pert TC 

TP plug 

 selenium 
 section(s) 
 silicon 

filter O   transistor 
 heater OCR   transistor-diode 
interned circuit R    resisto, 
 pek RT   therrnista 

S  switch 
  transformer 

terminal board 

 thermocouple 
  test point 

  slide 
SPOT   single-pole double-throw 

SPST   single-pole single-throw 

Te  tantalum 
Te temperature coefficient 
TiO2  titanium dioxide 

tog  toggle 
sol   tolerance 
trim   trimmer 
TSTR   transistor 

 yetis) 
vamo  alternating current seeking voltage 
nor  oaeiabte 
vdcw  direct torrent working voltage 

 wants) 
eel  with 
wiv   working inverse voltage 
w/o  • without 
win  «Rewound 

 optimum value selected at factory. 
average value shown lea« may be omitted) 
  no standard type number asponed 

selected or special type 

0 Dupont de Nemours 

TS 
u 
 vacuum tube. neon bulb,photocell. er 

 c.1)1, 
X  socket 
%DS 
XF 

  terminal strip 
  micrococu it 

 lampholder 
  fuseholder 
  crystal 
  nletworS 

6-1 



Section VI 

Table 6-2. Code List of Manufacturers. 

Mfr 
No. Description Address 

Zip 
Code 

01121 Allen—Bradley Co Milwaukee, WI 53212 
03888 Pyrofilm Corp Whippany, NJ 07981 
04713 Motorola Semiconductor Products Phoenix, AZ 85008 
07088 Kelvin Electric Co Van Nuys, CA 91401 
07263 Fairchild Semiconductor Div Mountain View, CA 94040 
07716 TRW Inc Burlington Div Burlington, IA 52601 
16299 Corning GI Wk Elec Cmpnt Div Raleight, NC 27604 
24546 Corning Glass Works ( Bradford) Bradford, PA 16701 
27014 National Semiconductor Corp Santa Clara, CA 95051 
28480 Hewlett—Packard Co Corporate HO Palo Alto, CA 94304 
56289 Sprague Electric Co North Adams, MA 01247 
71400 Bussman Mfg Div of McGraw—Edison Co St. Louis, MO 63017 
72136 Electro Motive Mfg Co Inc Willimantic, CT 06226 
74970 Johnson E F Co Waseca, MN 56093 
75915 Littelfuse Inc Des Plaines, IL 60016 

Model 3476A 

1 

1 

6-2 



Sechon VI 

Table 6-3. Replaceable Parts 

Reference 
Designation 

HP Part 
Number 

Qty Description Mfr 
Code 

Mfr Part Number 

Al .11 03476-66511 1 P.0 ASSEMBLE*, MAIN BOARD 28480 03476-66511 

03476-69511 1 REBUILT EXCHANGE PC ASSEMBLY 28480 03476-69511 

A ICI 0160-3731 1 CAPACITOR-FX0 .1 IUF 6-20X 1000WVDC OEM 28480 0160-3731 

A IC2 0180- 0106 2 CAPACITOR- FED 60UF •- 20X 6VDC 7 A 56289 1500606E000682 

A IC 3 .Si 0160-3847 4 CAPACITOR-FED .O1UF • 80- 201 25WVOC CER 28480 0160 - 3847 

A1C4 0 121-0452 1 CAPACITOR-8 TRMR-AIR I.3/5.4PF 250V 74970 187- 01 03-005 

A1C5 0 180-0291 1 CAPACI TOR-FXD 1UF.-10X 35VDC TA 56289 1500105%903562 

A IC6 0180-0228 2 CAPAC I TOR- F /0 22UF.-10X 15VDC TA 56289 1500226X901592 

A 1C7 0 140-0200 1 CAPACITOR-FED 390P F 6-5Z 300WVDC MICA 72136 DM1 5F391J0300WV1CR 

A IC 8 0160-0577 1 CAPACITOR-FED I.8UF 6-208 50WVDC MEE. 28480 0160-0577 

A1C9 0 180-0228 CAPACITOR-F80 22UF.- 10* 15VDC TA 56289 1500226E901 582 

AICIO 31 0160 3847 CAPAC 1 TOR.-F ED .01UF •80- 20X 25WVOC CER 28480 0160 3847 

A IC II 0 160-21 50 1 CAPACITOR-FXD 33PF 6-5X 300WVDC MI CA 28480 0160-21 50 
A 1C12 0180-1701 1 CAPACITOR-FED 6. 8UF.-201 6VDC TA 56289 1500685E0006AZ 

A1C13 0 180-0106 CAPACITOR-FXD 60UF 6-201 6VDC TA 56 289 1500606E000682 

A 1C14 0 16 0-2204 1 CAPACITOR-FED 100PF 6-5X 300WVDC MICA 28480 0160-22 04 

A 1C15 0180 2644 1 CAPAC 1 TOR-FX 0 470UF . 75 - 101 10 VCC AL 56289 500D447H050FK7 

AIC 16 0150-0071 , APACE TOR-FED 400PF • . 5X 1000WVOC CER 28480 0150-0071 

AlC17. 018 ..11 0160-3847 CAPACITOR-FEO .01UF •80-20X 25WVDC CER 28480 0160--3847 

A1C19 0180-0309 CAPACITOR-FXD 4.7UF+-20% 10VDC TA 56289 150D475X0010A2 

A1C20 0160-0153 CAPACITOR-FXD 1000P F +1-10% 200WVDC 56289 292P10292 

A1C22 0160-3847 CAPACITOR- FXD .01UF +80-20% 25WVDC CER 28480 0160-3847 

A ICR1 190 2-30 54 2 DIODE- ENE 3.65V 5X DO-7 P08.48 It,- . 055X 04713 St 10939-56 

61092 1901-0025 3 DIODE-GEN PEP 100V 200NA DO-7 28480 1901-0025 

A 1CR3 I 901-0025 DIODE-GEN PR P 100V 200NA CO-7 28480 1901-0025 

A1CR4 1901-0025 DIODE-GEN PIP 100V 200NA C0-7 28480 1901-0025 

AICR5 1901-0376 2 01 00E-GEN PRP 35V 50NA DO-7 28480 1901-0376 

A IC R6 1901-0376 01001-GEN PEP 35 V 50NA DO-7 28480 1901-0376 
A IC R7 1902-3054 0100E- ZNR 3.65V 51 00-7 PO...4W TC«.- . 055* 04713 Si I 0939-56 

A1CR8 NOT ASSIGNED 
A 1CR9 1901-0040 I DIODE- SWITCHING 30V 50146 2NS DO- 35 28480 1901-0040 

AICRIO 1901-0040 DIODE- SWITCHING 30V 50NA 255 DO- 35 2848C 1901-0040 

A ICRI I 1901-0040 DIODE- SWITCH ING 30V 50NA 2NS DO- 35 28480 1901-0040 

A ICRI 2 1902-0041 I DIODE- ZNR 5.11V 51 00-7 PD..411 TC--.0098 0471 3 SZ 10939-98 

AICRI3 1902-0025 I DIODE- ZNR 10V 5X DO-7 PDA.4W TC• •. 06X 0471 3 SI 10939 - 182 

A ICRI4 1 906-0069 I 01006-FN BROG 40 OV IA 28480 1906-0069 

A IDSP I 03476 -69502 I LED DISPLAY WITH 15 PIN PLUG CONNECTOR 28480 03476 69502 

AIF 1 2110-0311 1 FUSE 063A 250V SI 0-8/0 1.25 X. 25 UL [ EC 75915 3130620 

F2 2110.-0420 1 FUSE . 032A 2 50V 1.258.25 UL 75915 312.031 

F 3 2110-0043 1 FUSE I.5A 250V 1.2 51.25 UL IEC 714(0 AGC 1-1 /2 

6101 1 853-0020 2 TRANSISTOR PNP SI PD•300MW ETA 150MHZ 28480 1853-0020 

A102 1 854-0071 14 TRANSISTOR NPN SI P0•300MW FT• 200MHZ 28480 1854-0071 

610 3 1 854-0071 TRANSISTOR NPN SI P0•300116 Fr. 200MHZ 28480 1854-0071 

A104 1854-0071 TRANSISTOR NPN SI P0•300MW FT•200MHZ 28480 1854.-0071 

A105 1854-0071 TRANSI STOP NPN SI PD•300MW FT- 200987 28480 1854-0071 

6106 1854-0071 TRANSISTOR NPN SI P0•300MW FT=zoommz 28480 1854-0071 

6107 1854-0071 TRANSISTOR NPN SI P0•300MW FT•200991 28480 1854-0071 

6108 1854-0071 TRANSISTOR NPN SI PD•300MW FT•200MHZ 28480 1854-0071 

A109 1854-0C 71 TRANSISTOR NPN SI PO= 300MW FT•200MHZ 28480 1854-007E 

A1010 1854-0071 TRANSISTOR NPN SI PD. 300MW FT•200MHZ 28480 1854.-0071 

61011 1 854-0071 TRANSISTOR NPN SI P0•300MW FT.200MHZ 28480 1854-0071 
61012 1854-0071 TRANSISTOR NPN SI P0•300MW FT•200MHZ 28480 1854-0071 
61013 1854-0071 TRANSISTOR NPN SI PD•300MW FT= 200MHZ 28480 1854-00 71 

A1014 1854-0071 TRANSISTOR NPN SI PO. 300MW FT- 200982 28480 1854•• 00 71 

81015 1855-0308 1 TRANS! STOR-JFET DUAL -CHAN  iremin SI 28480 1855-0308 

61016 NOT ASSI GNED 
61017 1 853- 0020 TRANSI STOR PNP SI P0•300MW FT•150MHZ 28480 1853-0020 

A1018 1854-0071 TRANSISTOR NPN SI PD•300MW FT•200MHZ 28480 1854-00 71 

61019 1853-0394 1 TRANSISTOR PNP SI PD•40W FT•3MHZ 28480 1853-03 94 

AIR 1 0698.-7512 1 RESISTOR 10M IX 2W F TC8 0.-100 07716 CCF-993-8330 

6182 0698-8748 1 RESISTOR IK 5Z 2W MO TC-0.-200 27167 FP42 

6193 0 68 3-2055 1 RESI STOR 2M 51 . 25W FC TC.-900/•1100 01121 C82055 

6184 0751-0440 1 RESISTOR 7.5K a . 1258 F TC.0.-100 24546 C4- I /8- T0-7501-F 

AIR 5 0 68 3-2225 1 RES! STOR 2.2K 51 . 25W FC TC.-4 00/•700 01121 C82225 

AIR 6 0687- 3301 1 RESISTOR 33 10X . 5111 CC TC•0•412 01121 E83301 
AIR? 1810-0244 1 NETWORK-RES 9- PIN- SIP . 1 5-P IN- SPCG 28480 1810-0244 

A 1.1 8 0683-1045 2 RESISTOR 100K 5X . 25W FC TC.-400/•800 01121 C81 045 

8189 2100-3522 2 RESISTOR, VAR 100K OHM 20X 28480 2100-3522 

A1R10 2 100- 3524 2 RESISTOR • VAR 50K OHM 201 28480 2100-3524 

A 1812 D683-2265 1 RESISTOR 22M 58 .25W FC TC.-900/•1200 01121 C82265 

AIRI3 0689-1055 1 RESISTOR IM 5X IW CC tc.0.1000 01121 081055 

A /R14 2100-3528 1 RESISTOR, VAR 100 OHM 20X 28480 2100-3528 

A IR 15 2100-3524 RESISTOR, VAR 501E OHM 20X 28480 2100-3524 
A IR16 2100-3529 1 RESISTOR, VAR 1K OHM 201 284e0 2100-3529 

See introduction to this section for ordering information 
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s,.60A VI Model 3476A 

Table 6-3. Replaceable Parts 

Reference 
Designation HP Part Number Qty Description C Mofdre  Mfr Part Number 

A1017 0683-1065 1 RESISTOR ION 51 . 25W FC TC.-900/.1.100 01121 C81065 
A11018 0683-1035 1 RESISTOR 10K 51 . 2510 FC TC*-400/•700 01121 C81035 
A1R19 0698-4512 1 RESI STOR 88.7K I i . 1254 F TC•04-100 24546 C4- 1 / 8- TO-8872-F 
A11120 0698-4532 1 RESISTOR 280K II . 125M F TC.0+-100 24546 C4- 1/8-70-2803-F 
AIR 22 0698-4539 1 RESISTOR 402K II . 125W F TC.0*-100 03888 PME55S 

A1R23 0698-4453 2 RESISTOR 402 11 . 125.1 F TC.0*-100 24546 C4- i/8- TO-4020-F 
A1R24 0757-0472 1 RESISTOR 200K 11 . 125W F TC-00-100 24546 C4-118-70-2 003-F 
A1R25 0698-4479 I RESISTOR 14K 11 . 125W F Tc-oe-ioo 24546 C4-1 / 8-7 0-1402-F 
A11126 0757-0283 2 RESISTOR 2K 11 . 125W F TC-04-100 24546 C4- I / 8- TO-2001-F 
A1R27 0757-0442 1 RESISTOR 10K 10 . 125W F TC.0.-100 24546 C4- I / 8-T 0-1 002-F 

*10 28 0698-4453 RESISTOR 402 11 . 125W F TC•0*-100 24546 C4-1 / 8- TO-402R- F 
81029 0698-4424 I RESISTOR 1.40 11 . 125W F TC•0*-100 16299 C4- I / 8- TO-1401-F 
A1R30 31 
A1R31 31 0683 1025 1 RESISTOR 1K 5% 25W 01121 CB1025 

AlR32 31 

A 11/ 34 0698-4474 I RESISTOR 8.450 11 . 125W F TC.)0+-100 24546 C4-1/ 8- TO- 8451-F 
I11R 35 0757-0465 1 RESISTOR 100K 18 . 1258 F TC.0.-100 24546 C4-1 /8- TO-1003-F 
AIR 36 0757-0453 2 RESISTOR 30.10 10 . 125W F TC.04-100 24546 C4-1 / 8- TO-3 012-F 
61R37 0757-0453 RESISTOR 30.10 10 . 1251.1 F TC.0+.100 24546 C4- I /8- TO-3 012-F 

A1R38 2100-3527 I RESISTOR, /AR 5K OHM 200 28480 2100-3527 
A IR 39 0683-4745 1 RESISTOR 470K 51 . 25W FC TC.-800/•900 01121 C84745 
A IR40 0698-3557 1 RESISTOR 806 li . 12514 F TC•0+-100 16299 C4- I / 8- TO-806R-F 
*1041 0698-3262 1 RESISTOR 40.2 1! . 1251, F TC-0.-100 16299 V.- 1/8-70-4022-F 
*10 42 2100-3526 1 RESISTOR, VAR 20K 0iM 201 28480 2100-3526 

*1R43 2100- 3522 RESISTOR. VAR 100K OHM 20i 28480 2100-3522 
1.1R44 0683-1005 1 RESISTOR 10 51 . 258 FC IC...400 /. 500 01121 C81005 
AIR45 0811-3420 1 RESISTOR 1 . 58 7W PW TC•0+ - 50 07088 KM- 700 
AIR46 0698-4020 1 RESISTOR 9.53K 11 .125W F TC.04-100 16299 C4- 1/8- TO-9531.F 
Al R47 .11 2100-0558 1 RESISTOR, VAR 2.0K OHM 10% C TOP ADJ 28480 2100 0558 
A 1048 2100-3525 1 RESISTOR, VAR 200 OHM 201 28480 2100-3525 
A1049 0698-3450 1 RESISTOR 42.20 11 . 1258 F TC-0+ - 100 16299 C4-1/ 8-7 0-4222-F 
AlR50 . 1 0698 4435 3 RESISTOR 2K 11 . 125W F TC-0+-100 16299. C4-1/8 TO- 2491 F F 
A1R51 0683 1035 2 RESISTOR 10K 5% . 25W 01121 CB1035 
A1R 52 0683-0365 1 RESISTOR 3.6 511 . 25W FC TC.-400/•500 01121 C83665 
0.1R53 0698-4436 1 RESISTOR 2.80 10 . 125W F TC-0+-100 16299 C4-1/8- TO-2801-F 

A ANt 
0683-1045 
0757 0454 

RESISTOR 100 0 51 . 25W FC TC.-400/•800 
RESISTOR 33.2K 1% . 125W 

01121 
24546 

C81 045  
C4 - 1,8-T0-3322-F 

AIR117 0757-0283 RESISTOR 2K 1% . 125W 24546 C4-1/8- TO-3001- F 
AlR118 0698-3161 RESISTOR 38.3K 1% . 125W 16299 C4- I /8-1-0-3832-F 
AIRI19 0698-5578 RESISTOR 4K .5% . 125W 24546 C4-1/8-1'0-4001-0 
A1R132 0757-0281 RESISTOR 2.74K 1% . 125W 24546 C4- 1/8-70-2741-F 
A1R149 0698-3499 RESISTOR 40.2K 1% . 125W 16299 C4-1/8-70-4022-1 
A1R153 0698 4439 RESISTOR 3.24K 1% . 125W 16299 C4- 1/8-70-3241-F 
A1S1 - A156 03476- 61901 1 SWITCH. PUSHBUTTON 28480 03476-61901 

A171 9100-3493 1 TRANSFORMER, POWER 28480 9130-3493 
A 1U 1 1813-0068 1 HY811 ID INOT FIELD REPLACEABLE FOR REPAIR USE 28480 1813-0068 

REBUILT PC ASSY PART NO. 03476-695011 
AlU2, U3 1826-0139 IC MC 1458 OP AMP 04713 MC1458P I 
A1U4 1820-0223 1 IC 1 M 30IA OP AMP 27014 1.4301AH 
A IU5 1826-0317 1 IC. LINEAR 28480 1826-0317 
A1U6 1820-0196 1 IC UA 723C V RGLTR 3726 3 72314C 

Al MECHANICAL PARTS 
0340-0060 6 INSULATOR FEDTHRU (LARGE) 98291 FT- E-15 
0340-0092 a INSULATOR FEEDTHRU (SMALL) 98291 FT-E-121011-6808) 
1251-4261 1 SOCKET- 15 PIN DISPLAY 28480 1251-4261 
1205-0311 . 1 1 HEAT SINK - 019 28480 1205-0311 
1460 - 1467 1 SPRING CONTACT-TOP SHIELD 28480 1460-1467 
1460-1469 2 CONTACT SPRING- INPUT 28480 1460-1469 
5040-8013 1 AC POWER RECP 28480 5040-8013 
0370-2913 4 PUSHBUTTON-PLAIN 28480 0370-2913 
0370-2914 2 PUSHBUTTON-MARKED 28480 0370-2914 
2110-0269 2 FUSE CLIP . 91506 6008-32CN 

MISCELLANEOUS MECHANICAL PARTS 
1460-1470 1 BAIL-WIRE 28480 1460-1470 
7120-5107 1 LABEL-POWER INPUT STD 28480 7120-5107 
7120-5108 1 LABEL-POWER INPUT OPTION 001 28480 7120-5108 
7120-5109 1 LABEL-POWER INPUT OPTION 002 28480 7120-5109 
7120-5110 1 LABEL-POWER INPUT OPTION 003 28480 7120-5110 
7120-5111 1 LABEL-POWER INPUT OPTION 004 28480 7120-5111 
7120-5112 1 PLATE- IDENTIFICATION 28480 7120-5112 
2420 .0022 1 NUT-ONSERT 28480 2420-0022 
2360 0131 2 SCREW, 6-32 X 1 1/8 PAN 28480 2360-0131 
3050 0066 2 FLAT WASHER 28480 3050-0066 
2190-0918 2 LOCKWASHER, HELICAL 28480 2190-0918 
03476-24701 2 SPACER 28480 03476-24701 
1460-1486 3 SPRING, FUSE CONTACT 28480 1460-1486 
1600-0530 1 SHIELD, UPPER ( FOIL) 28480 1600-0530 
03476 00602 1 SHIELD, LOWER (ALUM) 28480 03476-00602 
03476-40201 1 PANEL, FUSE ACCESS 28480 03476-40201 
4114 0649 1 LENS. DISPLAY 28480 4114-0649 
5040-8957 2 FOOT 28480 5040-8957 
8120 1521 1 POWER CORD 28480 8120-1521 
03476 90001 OPERATING AND SERVICE MANUAL 28480 03476-90001 
5040- 8069 1 UPPER SHELL 28480 5040-8069 
5040 8070 1 LOWER SHELL 28480 5040-8070 
5040-8038 1 BAIL PLUG 28480 5040-8038 
0624-0333 2 SCREW, 4-20 X 1/4 PAN PC BOARD RETAINING 28480 0624-0333 
0624 - 0289 2 SCREW, 2-28 X 5/16 PAN HARDWARE 28480 0624-0289 
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SECTION VII 

TROUBLESHOOTING AND 

CIRCUIT DIAGRAMS 

7-1. INTRODUCTION. 

7-2. This section contains preliminary troubleshooting in-
formation, printed circuit assembly exchange information, 
schematic notes and reference designators, and schematic 
diagrams of the Multimeter and Power Supply circuitry. 

WARNING 1 
These servicing instructions are for use by quali-
fied service personnel only. To avoid electrical 
shock or damage to the instrument, do not 
perform any servicing other than that contained 
in the operating instructions unless you are 
qualified to do so. 

7-3. PRELIMINARY TROUBLESHOOTING. 

The hybrid circuits in the Multimeter may be 
permanently damaged by static discharge from 
a hand or tool when the Multimeter is disas-
sembled. The procedures below must be fol-
lowed to prevent possible damage. 

I. Ground the hand while disassembling and 
working on the Multimeter. Conductive wrist-
bands (-hp- Part No. 00970-67900) are avail-
able for this purpose. 

2. Attach the Multimeter COM terminal to 
earth ground. Touch all tools to earth ground 
to remove static charges before using them on 
the Multimeter. 

3. Use a soldering iron with a grounded tip. 

Wear clean cotton gloves when working on the 
circuit board. Contamination or fingerprints 
will reduce the accuracy of the Multimeter. Use 
low flux content solder (-hp- Part No. 
8090-0512) when replacing componenets. Do 
not permit traces of flux to form on the circuit 
board. Observe precautions against static dis-
charge. Do not use flux remover. 

Section VII 

7-4. Check to ensure the Multimeter is properly powered as 
indicated by the decal on the side of the instrument. 

7-5. If the display illuminates and indicates near zero re-
gardless of the input applied check the appropriate Multi-
meter input protection fuse. 

Volts/Ohms input protection fuse: 
1/32 A (250 V) -hp- P/N 2110-0420 

Littlefuse P/N 312.031 

Amps input protection fuse: 
11/2 A(250 V) -hp- P/N 2110-0043 

Bussman AGC 1 - 1/2 
Littlefuse 312.01.5 

7-6. If input fuses are not at fault, proceed to disassemble 
the Multimeter as follows: 

a. Disconnect the power cord. 

b. Remove the input protection fuses located behind 
the sliding input panel. 

c. Place the Multimeter upside down on a grounded 
work surface and remove the two screws from the bottom 
cover. 

d. Remove the bottom cover. 

e. Connect a jumper across the amps input protection 
fuse holder and across the ohms input protection fuse 
holder. 

If it is necessary to handle the printed circuit 
assembly, hold it by the power transformer and 
the front panel switch pushbuttons to avoid 
contamination of the assembly. 

WARNING 

Disconnect the AC line cord before checking or 
replacing the AC line fuse. 
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7-7. If the instrument display did not illuminate, check the 
ac line fuse. 

ac line fuse: 
1/16 A (250 V) -hp- Part No. 2110-0311 

Littlefuse 313.062 
Bussman MDL 1/16 

7-8. Connect the 3476A TP ,Ç5, to earth ground. 

7-9. Connect the appropriate ac line voltage as specified by 
the option decal attached to the instrument. 

WARNING 

To avoid electrical shock, do not touch the ac 
line fuse or the line voltage jumpers when the 
instrument is plugged into ac power. 

7-10. Power Supply Troubleshooting. 

7-11. Measure the dc power supply voltages referenced to 
the analog ground test point (TP j ). The dc voltmeter 
indication at TP + 6 should be within the limits of 5.88 to 
6.12 V dc. The dc voltmeter indication at TP - 4 should be 
within the limits of 3.92 to 4.08 V dc. If these voltages are 
correct, no further power supply checks are necessary. 

7-12. If the TP + 6 and TP - 4 voltages are not correct, 
check the dc voltage at the positive terminal of C15. This 
voltage should be within the limits of + 15 to + 25 V dc 
relative to TP with less than 2 volts peak-to-peak ripple. 

7-13. Verify that the power supply is not in a current limit 
condition by checking the voltage drop across R52. This 
voltage should be less than 0.36 V dc. 

7-14. Display Troubleshooting. 

7-15. Most problems with the display section can be iso-
lated by front panel observations. Note the display failure 
symptoms prior to trouleshooting this section of the instru-
ment. Display malfunctions can be caused by circuit 
failures in four main areas. These are: 

a. The power supply. 
b. The light-emitting diode display (DS1). 
c. The associated display drive transistors (Q1-Q14). 
d. The logic in the hybrid (U1). 

7-16. Power Supply Verification. The power supply tests 
in Paragraph 7-10 should be performed to verify that the 
power supplies are functioning properly. Malfunctions in 
the power supply can result in improper bias of Q 1 - Q14 
resulting in a defective display. 

7-17. Display Verification. A quick check will determine if 

Model 3476A 

any segments of the LED display (DSO are defective. The 
following procedure should be used: 

a. Momentarily connect the emitter of Q2 through Q6 
to the - 4 V test point. 

b. Verify that the display is completely illuminated as 
illustrated in Figure 7-1. 

c. If this display is realized, the display is working 
properly. When the display does not indicate properly, pro-
ceed with the next paragraph. 

I II II II II I 
I. II. II. II. II. I 

Figure 7-1. Display Verification. 

7-18. Display Driver Verification and Troubleshooting. 
The display drivers are divided into two groups: the digit 
drivers Q2 - Q6 and the segment drivers Q7 - Q14. There-
fore, the first step in troubleshooting the display drivers is 
to determine if the problem is segment related or digit re-
lated. During normal operation if the same segment in all 
five sections is either "ON" or "OFF" continuously, the 
associated segment driver and logic should be checked. If 
one entire digit is either "ON" or "OFF" continuously, the 
associated digit driver and logic should be checked. A 
shorted QI will cause the entire display to turn "ON": 

7-19. Display Logic Problems. The digital information that 
controls the display is provided by NMOS Hybrid Ul which 
is not field replaceable. If the Multimeter failure appears to 
be traceable to Ul, refer to Paragraph 7-22 for Al PC 
assembly replacement instructions. 

7-20. SCHEMATIC DIAGRAMS. 

7-21. Figures 7-2 and 7-3 are schematic diagrams of the 
Multimeter and its power supply. 

7-22. PRINTED CIRCUIT ASSEMBLY EXCHANGE. 

7-23. To provide maximum instrument performance for 
minimum cost, the Multimeter is designed around an NMOS 
Hybrid Integrated Circuit (U1). This Hybrid and its associ-
ated discrete electronic circuitry are repairable only at the 
Hewlett-Packard Manufacturing Division using special 
equipment. An exchange program has been established to 
permit field repair of the Multimeter by replacing the 
entire Al printed circuit assembly with a factory rebuilt 
assembly (-hp- Part No. 03476-69510). This assembly is 
warranted to be fully operational and meet all instrument 
specifications. For ordering details, contact the Hewlett-
Packard Sales and Service Office nearest you. 
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7-24. Printed Circuit Board Removal. 

7-25. Remove the Al printed circuit board assembly using 
the following procedure: 

a. Disconnect power cord, remove input fuses and 
bottom shell. Leave the aluminum bottom shield fastened 
to the PC board. 

b. Disconnect positive and negative battery terminals. 

c. Remove heat sink from Q100. 

d. Remove two polycarbonate spacers. 

e. Remove 4 PC board mounting screws — one on each 
side of the switch assembly and the other two in each 
corner at the back of the PC board. 

f. Pull J4 and J5 free from the top shell. 

Section VII 

g. Using transformer T101 as a handle, lift the PC 
assembly out of the top shell back first until it is above the 
onsert nuts. The Al Assembly will now slide back and clear 
of the top shell. 

Handle the PC assembly by the transformer 
(T101) and the pushbutton switches. 

To avoid possible damage to the PC assembly, 
do not use plastic or bubble pack as a packing 
material. Use non-static charge producing 
materials such as conductive foam (-hp- Part 
No. 9220-1776). 

GENERAL SCHEMATIC NOTES 
1. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 

PREFIX WITH ASSEMBLY OR SUBASSEMBLY DESIG- 5, 
NATION(S) OR BOTH FOR COMPLETE DESIGNATION. 

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UN-
LESS OTHERWISE NOTED. 

RESISTANCE IN OHMS 
CAPACITANCE IN MICROFARADS 
INDUCTANCE IN MILLIHENRYS 

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 RECEPTACLE. 

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

DENOTES Ul HYBRID. 19465U1 PIN CONNECTOR. 

6. ellie 

DENOTES ASSEMBLY. 

DENOTES SCREWDRIVER ADJUST. 

7. * AVERAGE VALUE SHOWN, OPTIMUM VALUE SE-
LECTED AT FACTORY. THE VALUE OF THESE 
COMPONENTS MAY VARY FROM ONE INSTRU-
MENT TO ANOTHER. THE METHOD OF SELECTING 
THESE COMPONENTS IS DESCRIBED IN SECTION V 
OF THIS MANUAL. 

8. 924 DENOTES WIRE COLOR: COLOR CODE SAME AS 
RESISTOR COLOR CODE. FIRST NUMBER IDEN-
TIFIES BASE COLOR, SECOND NUMBER IDEN-
TIFIES WIDER STRIP, THIRD NUMBER IDENTIFIES 
NARROWER STRIP. (e.g. \22jii = WHITE, RED, 
YELLOW.) 

9. DC VOLTAGE LEVELS WERE MEASURED WITH 
RESPECT TO CIRCUIT GROUND USING A DVM WITH 
10 MEGOHM INPUT IMPEDANCE. THE VOLTAGE 
LEVELS SHOWN ARE NOMINAL AND MAY VARY 
FROM ONE INSTRUMENT TO ANOTHER DUE TO 
CHANGE IN TRANSISTOR CHARACTERISTICS. A 
VARIATION OF t 10% SHOULD BE ALLOWED. 
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REFERENCE DESIGNATIONS 

Model 3476A 

ASSEMBLY ASSEMBLY 
REFERENCE ASSEMBLY PART NUMBER 
DESIGNATION NAME (INCLUDES A241 SUBASSEMBLY) 

JACK XA 2 IS MOUNTED ON A 2 POWER SUPPLY (00XXX - 66501) 
CHASSIS OR ANOTHER ASSEMBLY 

/(7,FOLFtlHPEI IASSVI.IitILTYEgOOANR8See'TGÉR DESIGNATOR IS A2P0 
XA2 2 PI 

Pi IS NOT MOUNTED 
ON A2 ASSEMBLY 
(COMPLETE DESIGNATOR IS PI) 

924 

R3 TEST VOLTAGE 

+2.92V 

1 R4An...COMPLETE DESIGNATOR IS A2R4 

 < 4 

l'I NUMBER  INDICATES 
PIN OF XA2 AND PI 

I 8 

• WIRE COLOR: COLOR CODE IS THE SAME ; 
AS THE RESISTOR COLOR CODE. FIRST EYELET OR STAND-
NUMBER INDICATES BASE COLOR, SECOND 1 OFF TERMINAL. MAY OR 
NUMBER INDENTIFIES WIDER STRIP, AND MAY NOT BE NUMBERED 
THE THIRD INDICATES THE NARROWER 
STRIP. (924, DENOTES WHT/RED/YEL WIRE) I e>"  

SUBASSEMBLY OF A2 
,(COMPLETE DESIGNATOR IS A2A1) 

Al   
[OTO-CHOPPER OSC 

QI 
PI 

6 

3 >542 

12 DENOTES S HEMATIC 
ON WHICH CONNECTION 
IS MADE 

I 92 

RI R2 

COMPLE TE 
DESIGNATOR 
IS A2AIRI 

MALE STANDOFF .... FEMALE PIN 
PIN CONNECTOR CONNECTOR ON 

MAY OR MAY A WHT/RED WIRE 
NOT BE NUMBERED 

71 
PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY 

DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION 
STD- B-2192 

74 
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Figure 7-2. Multimeter Schematic Diagram. 
7-5/7-6 



-..M. AIM. 



43 
A 

44 
C OM 

J 5 
VII 

CI5 

III ?1 

F3 

I I 09 

1111 

41f, 
TIT 

I 116 
Rcs' cr& 
I I 

Ft4-71 

U5 

I 

FI 

pr.?cce-- fu  
Ti T̀ICDTT .41 

‘1,1111 
Ph U2 • 

c. 

8 8 

-CI - 

RI 

R13 

S en, \ 1 R17, C5 

- 

084 

U I 

-C20-7 
R2- 000 00 

3476A -B-4701 

Al 
-hp- Part No. 03476-66501 

NOTE 1 

R49 MAY HAVE BEEN CLIPPED OUT DURING FACTORY AD-
JUSTMENT. IT MAY BE NECESSARY TO INSTALL R49 IF U6 
IS REPLACED AND THE + 6 POWER SUPPLY VOLTAGE CAN-
NOT BE ADJUSTED LOW ENOUGH. 

NOTE 2 

BELOW IS A TABLE OF CONNECTIONS FOR OPTIONAL AC 
LINE VOLTAGES. 

LINE VOLTAGE JUMPER WIRE CONNECTION 
1 2 3 4 5 

86 — 106 volts IN OUT IN IN OUT 
104 — 127 volts IN OUT OUT IN IN 
190 -- 230 volts OUT IN IN OUT OUT 
208 — 250 volts OUT IN OUT OUT IN 

50 Al POWER SUPPLY 
03476-66511 

JUMPERS SHOWN CONNECTED 
FOR 104 - I27V OPERATION 

FI (SEE NOTE 2 FOR OTHER OPERATIONS) 
63 mAT AR/ TI 

6 

CI7; 
.01 

COPYRIGHT 1975 BY HEWLETT-PACKARD COMPANY 

Si6 

POWER SUPPLY 
AND ( 4) REF 

ADJ. 
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10V 

R47 
20K 
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Figure 7-3. Power Supply. 
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SECTION VIII 

BACKDATING 

8-1. INTRODUCTION. 

8-2. This section contains backdating information which 
adapts this manual to instruments with serial numbers 
lower than that shown on the title page. 

8-3. CHANGE SEQUENCE. 

8-4. 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 applying to that serial number. Table 8-1 lists the 
serial numbers to which each change applies. 

Table 8-1. Manual Backdating Changes. 

Instrument Seriat Number Make Manual Changes 

1538A00101 thru 
1538A02730 

1 

CHANGE L 

Section V. Replace Paragraphs 5-21(d), 5-26(b) and 
5-27(c) with the following paragraph. 

d. If it is not possible to adjust within this limit, remove 
R49 and repeat Step c. If R49 has already been removed, it 
may be necessary to replace it. 

b. If RIO does not have sufficient range for this adjust-
ment, remove R20 and repeat Step a. If R20 has already 
been removed, it may be necessary to replace it. 

• c. Adjust R47 for a display of 1.000. If R45 does not 
have sufficient range, it may be necessary to remove R49. If 
R49 has already been removed, it may be necessary to 
replace it. 

Section VI. Change, delete, or add the -hp- part numbers 
and descriptions of the replaceable parts as listed in Table 

Section VIII 

Table 8-2. Replaceable Parts. 

Reference Designator -hp- Part No. Description 

Change Al 03476-66501 PC Assembly, Main Board 
Change Al C3 0160-2605 .02 µF 
Change Al C10 0160-2605 .02 µF 
Change Al Cl 7 0160-2605 .02 µF 

Change Al C18 0160-2605 .02 µF 
Delete Al C22 
Add Al R30 0698-3153 3.83 kit 
Delete Al R31 
Add Al R32 , 0757-0281 2.74 tat 

Add Al R33 0757-0407 200 11 
Change Al R47 2100-0554 500 ft 

Change Al R50 0757-0283 2 kft 
Delete Al R51 
Delete Al R55—R153 
Change 1205-0298 Heat Sink 

Section VII. Change the component locator and schematic 
diagrams as in Figures 8-1, 8-2 and 8-3. 
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Figure 8-1. Component Locator. 
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NOTE 1 

R49 MAY HAVE BEEN CLIPPED OUT DURING FACTORY AD-
JUSTMENT. IT MAY BE NECESSARY TO INSTALL R49 IF U6 
IS REPLACED AND THE i G POWER SUPPLY VOLTAGE CAN-
NOT BE ADJUSTED LOW ENOUGH. 

NOTE 2 

BELOW IS A TABLE OF CONNECTIONS FOR OPTIONAL AC 
LINE VOLTAGES. 

LINE VOLTAGE 

86 — 106 volts 
104 — 127 volts 
190 — 230 volts 
208 — 250 volts 

P/o AI POWER SUPPLY 
03476-66501 

JUMPER WIRE CONNECTION 
1 2 3 4 5 
IN OUT IN IN OUT 
IN OUT OUT IN IN 
OUT IN IN OUT OUT 

OUT IN OUT OUT IN 

JUMPERS SHOWN CONNECTED 
FOR 104-I27v OPERATION 

(SEE NOTE 2 FOR OTHER OPERATIONS) 
Fl 

63m4T SI/ 
6 

C17; 
.02 

CRI3 
10V 

06 
••LIC4))) 

*9. V e .14V, 

.3.2V 4 

6V 6 

Ree 

C19.,^ R49.> 
42.21“ 

+7--05 

3V 

-4V 

SEE 
NOTE 

.15 713.25V 
< 2V RIPPLE 

500 
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 )14 
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60 
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SUPPLY 
ADJ Et 
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(SEE NOTE II 
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Figure 8-3. Power Supply. 
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Figure 8-2. Multimeter Schematic Diagram. 
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