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.-------- ---- Ff/0'1 HEWLETT----------, 
~~PACKARD 

SAFETY SUMMARY 

The following general safety precautions must be observed during all phases of operation. service, and repair of this instrument. 
Failure to comply with these precautions or with specific warnings elsewhere in this manual violates safety standards of design, 
manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no liability for the customer's failure 
to comply with these requirements. 

GROUND THE INSTRUMENT 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical ground. 

00 NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 

Do not operate the instrument in the presence of f lammable gases or fumes. Operation of any electrical 
instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS 

Operating personnel must not remove instrument covers. Component replacement and internal adjustments 
must be made by qualified maintenance personnel. Under certain conditions, dangerous voltages may ex 
ist even with the instrument switched off. To avoid injuries, always disconnect input voltages and discharge 
circuits before touching them. 

00 NOT SERVICE OR ADJUST ALONE 

Do not attempt internal service or adjustment unless another person. capable of rendering first aid and 
resuscitation, is present. 

00 NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT 

Because of the danger of introducing additional hazards, do not install substitute parts or perform any 
unauthorized modification to the instrument. Return the instrument to a Hewlett-Packard Sales and Ser­
vice Office for service and repair to ensure that safety features are maintained. 

DO NOT OPERATE A DAMAGED INSTRUMENT 

Whenever it is possible that the safety protection features built into this instrument have been impaired, 
either through physical damage, excessive moisture, or any other reason, REMOVE POWER and do not 
use the instrument until safe operation can be verified by service-trained personnel. If necessary , return 
the instrument to a Hewlett-Packard Sales and Service Office for service and repair to ensure that safety 
features are maintained . 

c 

v 



vi 

LINE 

ill 

~ 

Operating and Safety Symbols 
Symbols Used On Products And In Manuals 

AC line voltage input receptacle. 

Instruction manual symbol affixed to product. Cautions the user to refer to 
respective instruction manual procedures to avoid possible damage to the 
product. 

Indicates dangerous voltage - terminals connected to interior voltage 
exceeding 1000 volts. 

_L oR@ Protective conductor terminal. Indicates the field wiring terminal that must 
be connected to earth ground before operating equipment- protects against 
electrical shock in case of fault. 
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NOTE 

CAUTION 

WARNING 

__L 

Clean ground (low-noise). Indicates terminal that must be connected to 
earth ground before operating equipment - for single common connections 
and protection against electrical shock in case of fault. 

Frame or chassis ground. Indicates equipment chassis ground 
terminal - normally connects to equipment frame and all metal parts. 

Affixed to product containing static sensitive devices- use anti-static 
handling procedures to prevent electrostatic discharge damage to 
components. 

NOTE 
Calls attention to a procedure, practice, or condition that requires special 
attention by the reader. 

CAUTION 
Ca//s attention to a procedure, practice, or condition that could possibly 
cause damage to equipment or permanent loss of data. 

WARNING 
Calls attention to a procedure, practice, or condition that could possibly 
cause bodily injury or death. 
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SECTION I 
GENERAL INFORMATION 

WARNING 

The in/ ormation contained in thi 1 mrmtlfll i .1 intended I ur the 11 H ' of wrvin• 
trained personnel who wulentand dectrvni<· circuitry and arc aware v/ the 
hazard.\ involved. /)o not attemtll to pafurm any of lh<' pmccd11re.\ outlined 
in thi.\ man11alllnlcs.\ yo11 are qualified to dow. 

1-1. INTRODUCTION 

1-2. This manual contains information relating to the instnllation, operation. performance testing. cnlibra tion, and 
service of the HP 3457A Multimeter. The information is designed for the use of service trained personnel. Other 
users should refer to the HP 3457A Operating ManuaL 

1-3. MANUAL DESCRIPTION 

1-4. The following pnrngrnphs provide a genern l description of the mnnunl lnyout and content: 

Section 1. General Information 

Section I contains a brief description of the mnnunl. nnd a general description of the instrument. This 
section also contains the instrument specificntions and information conccming options and accessories. 

Section 11. Installation Procedures 

Section 11 contains informntion to prepare the li P 3457A for usc. Included •n this section is power 
requirements, line voltage selection, and interfacing information. 

Section 111. Operating Instructions 

Section JII contains opernting instructions necessary to service the HP 3457A These opernting instruc­
tions are a condensed version of those contained in the Operating, Progmmming and Configuration 
Manual. 

Section IV. Performance Tests 

Section IV contains infonnntion nnd procedures required to test the liP 3457A to its rated specifica­
tions. Also inc luded in this section is a condensed version of the performance test (operationnl verificn­
tion test) which will provide n more rapid test and given 901¥o confidence thnt the instrument will meet 
its specifications. 

Section V. Calibration 

Section V contains procedures required to calibrate the H P 3457A to its rated specifications . 

1-I 



General Information 3457A 

Section VI. Replaceable Parts 

Section VI lists part numbers for cabinet parts and printed circuit assem blies. 

Section VII. Manual Backdating 

Section VII contains information required to adapt this manual to instruments whose serial numbers are 
lower than those listed on the title page. 

Section VIII. Service 

Section VII I contains a block diagram theory of operation, schematic diagrams, and procedures to aid in 
troubleshooting the H P 34 57 A. 

1-5. INSTRUMENT DESCRIPTION 

1-6. The l iP 3457A is n versatile high precision digital multimeter which measures ac or de volts. ac or de current, 
ac+dc volts or current, resistance. frequency and period. it measures voltages up to 300 Vac or 300 Vdc with high 
de resolution and accuracy. The instrument is designed for both bench and system use. Program and reading 
storage are included to allow high speed measurement applications with reading rates of greater-than 1000 read­
ings per second. Provision has been made for optional assemblies such as a genera l purpose scanner or multiplexer 
assembly. 

1-7. SAFETY CONSIDERATIONS 

• 

1-8. The HP 3457A is a safety class I instrument (provided with a protecti ve earth terminal). The instrument and • 
manual should be reviewed for safety markings and instructions before operntion. Refer to the Safety Summary 
preceding this section for appropriate safety instructions and markings covering this instrument. 

1-9. INSTRUMENTS COVERED BY THIS MANUAL 

1- 10. Instruments covered by this manual are identified by a serinl number prefix listed on the title page. 
Hewlett-Packnrd uses a two part serial number in the form xxxxAYYYYY, where xxxx is the seria l prefix, A is the 
country of origin (A=USA) and YYYYY is the serial suffix. T he serial number prefix identifies a series of identical 
instruments. The serinl number suffix is assigned sequentially and is unique to each instrument. 

l-11. If the serinl number prefix of your instrument is greater thnn the one listed on the title page. a yellow 
Manual Changes supplement will e.l\plain how to adapt this manual to you r instrument. 

1-12. 11' the serial number prefix of your instrument is lower than the one listed on the title page. information 
contained in Section VII (Mn nual Backdating) will explain how to adapt this manual to your instrument. 

1·1 3. SPECIFICATIONS 

l-14. Specific.1tions for the HP 3457A Multimeter are listed in Table 1-1. These specifications are the perfor­
mance standards which the instrument is guaranteed to meet. 

1-2 
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3457A General Information 

INPUT CHARACTERISTICS: 

MAXIMUM 
READING 

Table 1-1 . Specifications 

DC VOLTS 

RESOLUTION 

RANGE 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

30 mv 30.30000 mV 10 nv 100 nv 
300 mv 303.0000 mv 100 nv 1 uv 
3 v 3.030000 v 1 uv 10 uV 

30 v 30.30000 v 10 uV 100 uV 

300 v 303.0000 v 100 uV 1 mV 

INPUT RESISTANCE (OHMS): 
30 millivolt through 3 volt range · 10 gigaohms 
30 volt and 300 volt range · 10 megohms (+/· 1%) 

MAXIMUM INPUT VOLTAGE: (non-destructive) 
HI or LO to ERrth Ground: ± 450V peak 

MEASUREMENT ACCURACY: ±(% of reading + Number of Count s ) 
Auto -Zero ON 

1 uV 10 uV 
10 uv 100 uv 
100 uV 1 mV 
1 mV 10 mV 
10 mV 100 mV 

24 HOUR: Teal ± 1°C ' 2 hour warm-up Accuracy relative to calibration s tandard 
24 hour specifications apply if the instrument is calibrated between 90 and 100% of 
full·scale. For calibration between 33 and 90% of full·scale, add .00015% to% Reading. 

RANGE % READING NUMBER OF COUNTS 

100 PLC* 10 PLC* PLC* .1 PLC* .005 PLC* .0005 PLC* 

6 1/2 digits 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

30 mV 0.0012 215 235 350 55 17 6 

300 mV 0.0005 24 25 35 7 4 4 

3 v 0.00035 5 6 6 4 4 4 

30 v 0.00065 9 10 20 6 4 4 

300 v 0.0025 5 6 6 4 4 4 

90 DAY: Teal ± 5°C Aft er 1 hour warm · up 

RANGE % READING NUMBER OF COUNTS 
100 PLC* 10 PLC* PLC* .1 PLC* .005 PLC* .0005 PLC* 

6 1/2 digits 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

30 mV 0.0040 365 385 500 70 19 6 

300 mV 0.0025 39 40 50 9 4 4 

3 v 0.0017 6 7 7 4 4 4 

30 v 0.0035 19 20 30 7 4 4 

300 v 0.0050 6 7 7 4 4 4 
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Table 1-1. Specifications 

DC VOLTS (Cont' d) 

1 YEAR: Teal ± 5°C After 1 hour warm-up 

RANGE % READING NUMBER OF COUNTS 
100 PLC* 10 PLC* PLC* .1 PLC* .005 PLC* .0005 PLC* 

6 1/2 digits 6 1/2 digit s 6 1/2 digit s 5 1/2 digit s 4 1/2 digits 3 1/2 digits 

30 rnv 0.0045 365 
300 mv 0.0035 39 
3 v 0.0025 6 
30 v 0.0040 19 
300 v 0.0055 6 

385 500 
40 50 

7 7 
20 30 

7 7 

70 
9 
4 

7 

4 

19 
4 

4 

4 
4 

6 
4 

4 

4 

4 

• PLC c Integration Time in Power Line Cycles. ~hen using integration times of 100 PLC, 10 PLC, 
or 1PLC; multiply Number of Counts in the Measurement Accura cy Tables by 0.1 for 5 1/2 digit 
readings , 0.01 for 4 1/2 digit readings and 0.001 for 3 1/2 digit readings. 
Teal = the temperature of the environment where the 3457A wa s calibrated. Calibration should 
be performed with the environment temperature between 18 and 28 degrees centigrade. 

TEMPERATURE COEFFICIENT: ±(% of Reading + Number of Count s )/°C 
6 1/2 Digit s Displayed 

RANGE 

30 mv 
300 mv 
3 v 
30 v 
300 v 

Auto · Zero ON 

.0005 + 30 

.0005 + 3 

.0005 + .3 

.0005 + 1. 0 

.0005 + .3 

Auto -Zero OFF* 

.0005 + 40 

.0005 + 13 

.0005 + 10.3 

.0005 + 11.0 

.0005 + 10.3 

*Specifications given are for a stable environment (± 1°C) and over a ten minute period. 
Mul tiply Number of Counts by 0.1 for 5 1/2 digit reading s , 0.01 for 4 1/2 digit 
readings and 0.001 for 3 1/2 digit readings. 

NOISE REJECTION: 
With 1 Kohm imbalance in the LO lead and line frequency (50 or 60 Hz) ± 0.08%. 

INTEGRATION TIME 

100 PLC 10 PLC 1 PLC . 1 PLC .005 PLC .0005 PLC 

AC NMR 90 db 80 db 60 db 0 db 0 db 0 db 

AC ECMR 160 db 156 db 136 db 76 db 76 db 76 db 

DC CMR 140 db 140 db 140 db 140 db 140 db 140 db 

3457A 
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3457A General Information 

Table 1-1. Specifications 

DC VOLTS (Cont'd) 

MAXIMUM READING RATES: (Readings/Second> 

INTEGRATION DIGITS READING RATE 
TIME DISPLAYED 60 HZ 50 Hz 

0.0005 PLC 3 1/2 1350 1350 
0.005 PLC 4 1/2 1250 1250 
D.1 PLC 5 1/2 360 312 
1 PLC 6 1/2 53 45 
1D PLC 6 1/2 4.8 4.0 
100 PLC 6 1/2 .48 .40 

Reading Rates apply with the keyboard lock ON, Auto · Zero OFF, Display OFF, Math Func · 
tion OF F, Delay Time set to 0 . 0, Manual ranging, readings stored in internal memory 
using Timer Trigger and single precision integer f ormat. 

DC CURRENT 

INPUT CHARACTERISTICS: 

MAXIMUM RESOLUTION SHUNT 
READING RESISTANCE 

RANGE 6 1/2 digit s 6 1/2 digit s 5 1/2 digits 4 1/2 digits 3 1/2 digits 

300 uA 303.0000 uA 100 pA 1 nA 10 nA 100 nA 1000 Ohm 
3 rnA 3.030000 rnA 1 nA 10 nA 100 nA 1 uA 100 Ohm 

30 mA 30 .30000 rnA 10 nA 100 nA 1 uA 10 uA 10 Ohm 
300 mA 303.0000 mA 100 nA 1 uA 10 uA 100 uA 1 Ohm 

1 A 1.000000 A 1 uA 10 uA 100 uA 1 mA . 1 Ohm 

MAXIMUM BURDEN VOLTAGE: 0.35V 300uA, 3mA and 30mA ranges. 0 . 6V 300mA range . 1 V - 1A range. 

MEASURE MENT ACCURACY: ±(X of read ing + Number of Counts) 
After 1 hour wa rmup, with Auto·zero ON. 

24 HOUR: Teal ± 1°C Aft er two hour warm - up. Accuracy relative t o calibration standard. 

RANGE X READING NUMBER OF COU NT S 
100 PLC* 10 PLC* 1 PLC* . 1 PLC* .005 PLC* .0005 PLC* 

6 1/2 digits 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

300 uA 0.0020 54 54 65 9 5 4 
3 mA 0.002 54 54 65 9 5 4 

30 mA 0.0020 54 54 65 9 5 4 
300 mA 0.03 154 154 165 19 6 4 

1 A 0.03 504 504 515 54 9 5 
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Table 1-1. Specifications 

DC CURRENT (Cont'd) 

90 DAY: Teal ± S°C After one hour warm -up. 

RANGE % READING 

300 uA 0.020 
3 rnA 0 . 020 

30 rnA 0.020 
300 rnA 0.070 

1 A 0.070 

1 YEAR: Teal ± 

RANGE 

300 uA 
3 rnA 

30 rnA 
300 rnA 

1 A 

% READING 

0.04 
0.04 
0.04 
0.08 
0 . 08 

100 PLC* 10 PLC* 
6 1/2 digits 6 1/2 digits 6 

104 104 
104 104 
104 104 
204 204 
604 604 

S°C After one hour warm-up. 

6 
100 PLC* 
1/2 digits 

104 
104 
104 
204 
604 

6 
10 PLC* 

1/2 digits 

104 
104 
104 
204 
604 

6 

NUMBER OF COUNTS 
PLC* . 1 PLC* 

1/2 digits s 1/2 digits 

11S 14 
11S 14 
11S 14 
21S 24 
61S 64 

NUMBER OF COUNTS 
PLC* 

1/2 digits 

11S 
11S 
11S 
21S 
61S 

s 
. 1 PLC* 

1/2 digits 

14 
14 
14 
24 
64 

4 

4 

.OOS PLC* 
1/2 digits 

s 
s 
s 
6 

10 

.OOS PLC* 
1/2 digits 

s 
s 
s 
6 

10 

.OOOS PLC* 
3 1/2 digits 

4 
4 
4 
4 
s 

.OOOS PLC* 
3 1/2 digits 

4 

4 

4 

4 

s 

* PLC = Integration Time in Power Line Cycles . When using integration times of 100 PLC, 10 PLC, 
or 1PLC; multiply Number of Counts in the Measurement Accuracy Tables by 0.1 for 5 1/2 digit 
readings, 0.01 for 4 1/2 digit readings and 0.001 for 3 1/2 digit readings. 
Teal = the temperature of the environment where the 3457A was calibrated. Calibration should 
be performed with the environment temperature between 18 and 28 degrees centigrade. 

TEMPERATURE COEFFICIENT: ±(%of Reading+ Number of Counts)/°C 
6 1/2 Digits Displayed 

RANGE Auto-Zero ON Aut o-Zero OFF* 

300 uA .002 + 20 .002 + 30 
3 mA .002 + 20 .002 + 30 

30 mA .002 + 20 .002 + 30 
300 mA .007 + 20 .007 + 30 
1 A .007 + 20 .007 + 30 

*Specifications given are for a stable environment(± 1°C) and over a ten minute period. 
Multiply Number of Counts by 0.1 for S 1/2 digit readings, 0.01 for 4 1/2 digit 
readings and 0.001 for 3 1/2 digit readings. 
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3457A General Information 

Table 1-1. Specifications 

DC CURRENT (Cont' d) 

MAXIMUM READING RATES: (Readings/Second) 

INTEGRATION DIGITS READING RATE 
TI ME DISPLAYED 60 HZ 50 Hz 

0.0005 PLC 3 1/2 1350 1350 
0.005 PLC 4 1/2 1250 1250 
0.1 PLC 5 1/2 360 312 
1 PLC 6 1/2 53 45 
10 PLC 6 1/2 4.8 4 . 0 
100 PLC 6 1/2 .48 .40 

Reading Rates apply with the keyboard lock ON, Auto· Zero OFF, Display OFF, Math func· 
tion OFF, Delay Time set to 0.0, Manual ranging, readings stored in internal memory 
using Timer Trigger and single precision integer format. 

RESISTANCE 
(2-Wire Ohms , 4-Wi re Ohms , Offset Compensated Ohms) 

INPUT CHARACTERISTICS: 

MAXIMUM RESOLUTION CURRENT 
RA NGE READI NG THROUGH 
(OHMS) 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits UNKN OW N 

30 30.30000 Ohm 10 uOhm 100 uohm 1 mOhm 10 mOhm 1 mA 
300 303.0000 Ohm 100 uOhm 1 mOhm 10 mOhm 100 mOhm 1 rnA 

3 k 3.030000KOhm 1 mOhm 10 mOhm 100 mOhm 1 Ohm 1 rnA 
30 k 30.30000KOhm 10 mOhm 100 mOhm 1 Ohm 10 Ohm 100 uA 

300 k 303 . 0000KOhm 100 mOhm 1 Ohm 10 Ohm 100 Ohm 10 uA 
3 M 3.030000MOhm 1 Ohm 10 Ohm 100 Ohm 1 KOhm 1 uA 

30 M 30 . 30000MOhm 10 Ohm 100 Ohm 1 KOhm 10 KOhm 100 nA 
300 M* 303.0000MOhm 100 Ohm 1 KOhm 10 KOhm 100 KOhm 100 nA 

3 G* 3.030000GOhm 1 KOhm 10 KOhm 100 KOhm 1 MOhm 100 nA 

* On the Extended Ohms ranges (300 MOhm & 3 GOhm), the current source is 100 nA in 

parallel with 10 MOhms. 

INPUT PROTECTION: (non-destructive) 
HI sense to LO sense: ±350V peak. 
HI or LO to Earth ground: ±450V peak. 

MAXI MUM OPE N CIRCUIT VOLTAGE: 
30 Ohm to 3 Megohm ranges: 12 vol t s 
30 Megohm to 3 Gigaohm ranges: 8.5 volts 

1-7 
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Table 1-1. Specifications • RESISTANCE (Cont'd) 

MEASUREMENT ACCURACY FOUR-WIRE OHMS: ±(% of reading + Number of Counts) 

Auto·zero ON. 

24 HOUR: Teal ± 1°C 
After two hour warm· up. Accuracy relative to calibration standard. 

RANGE X READING NUMBER OF COUNTS 
(OHMS) 100 PLC* 10 PLC* PLC* .1 PLC* .005 PLC* .0005 PLC* 

6 1/2 digits 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

30 0.003 215 235 350 55 17 6 

300 0.0015 24 25 35 6 4 4 

3 K 0.001 5 6 6 4 4 4 

30 K 0.001 5 6 6 4 4 4 

300 K 0.001 6 7 8 4 4 4 

3 M 0.003 12 14 16 7 5 5 

30 M 0.02 80 83 93 14 6 4 

90 DAY: Teal ± 5 °C 
After one hour warm· up. 

RANGE X READING NUMBER OF COUNTS • (OHMS) 100 PLC* 10 PLC* PLC" . 1 PLC* .005 PLC* . 0005 PLC* 

6 1/2 digits 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

30 0.0065 315 335 450 65 18 6 

300 0.0045 34 35 45 8 4 4 

3 K 0.0035 6 7 7 4 4 4 

30 K 0.0035 6 7 7 4 4 4 

300 K 0.004 7 8 9 4 4 4 

3 M 0.0055 12 14 16 7 5 5 

30 M 0.025 80 83 93 14 6 5 

YEAR: Teal ± 5°C 
After one hour warm· up. 

RANGE X READING NUMBER OF COUNTS 

(OHMS) 100 PLC* 10 PLC* PLC* . 1 PLC* .005 PLC* .0005 PLC* 

6 1/2 digits 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

30 0.0075 315 335 450 65 18 6 

300 0.0055 34 35 45 8 4 4 

3 K 0.005 6 7 7 4 4 4 

30 I( 0.005 6 7 7 4 4 4 

300 I( 0.005 7 8 9 4 4 4 

3 M 0.0065 12 14 16 7 5 5 

30 M 0.04 80 83 93 14 6 5 

• 
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3457A General Information 

Table 1-1. Specifica tions 

RESISTANCE (Cont 'd ) 

MEASUREMENT ACCURACY · TWO·WIRE OHMS: ±(% of reading + number of counts) 
Auto·zero ON. 

24 HOUR: Teal ± 1°C 
After two hour warm · up. 

RANGE % READING NUMBER OF COUNTS 

(OHMS) 100 PLC* 10 PLC* PLC* . 1 PLC* .005 PLC* 

6 1/2 digits 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 

30 0.003 20215 20235 20350 20055 20017 

300 0.0015 2024 2025 2035 2006 2004 

3 K 0.001 205 206 206 204 204 

30 K 0.001 25 26 26 24 24 

300 K 0.001 8 9 10 6 6 

3 M 0 . 003 12 14 16 7 5 

30 M 0.02 80 83 93 14 6 

300 M* 0.6 1000 1000 1000 100 10 

3 G* 6 . 0 1000 1000 1000 100 10 

* Specifications apply for a stable environment c±1°c> and after Ohrns Auto· Cal 

90 DAY: Teal ± 5°C 
After one hour wa rm· up. 

RANGE % READING NUMBER OF COUNTS 

(OHMS) 100 PLC* 10 PLC* PLC* .1 PLC* .005 PLC* 

6 1/2 digits 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 

30 0.0065 20315 20335 20450 20065 20018 

300 0.0045 2034 2035 2045 2008 2004 

3 K 0.0035 206 207 207 204 204 

30 K 0.0035 26 27 27 24 24 

300 K 0.004 9 10 11 6 6 

3 M 0.0055 12 14 16 7 5 

30 M 0.025 80 83 93 14 6 

300 M 1.6 1000 1000 1000 100 10 

3 G 16.0 1000 1000 1000 100 10 

.0005 PLC* 
3 1/2 digit s 

20006 
2004 

204 
24 

6 
5 
4 

(Auto · Cal 3). 

.0005 PLC* 
3 1/2 digit s 

20006 
2004 

204 
24 

6 
5 
5 
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Table 1-1 . Specifications 

RESISTANCE (Cont 'd) 

YEAR: Teal± 5°C 
After one hour warm·up. 

RANGE 
(OHMS) 

% READING NUMBER OF COUNTS 
100 PLC* 10 PLC* PLC* .1 PLC* .005 PLC* .0005 PLC* 

6 1/2 digits 6 1/2 digits 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

30 0.0075 20315 20335 20450 20065 20018 20006 
300 0.0055 2034 2035 2045 2008 2004 2004 

3 K 0.005 206 207 207 204 204 204 
30 K 0.005 26 27 27 24 24 24 

300 K 0.005 9 10 11 6 6 6 
3 M 0.0065 12 14 16 7 5 5 

30 M 0.04 80 83 93 14 6 5 
300 M 1.6 1000 1000 1000 100 10 

3 G 16.0 1000 1000 1000 100 10 

* PLC = Integration Time in Power Line Cycles. When using integration times of 100 PLC, 10 PLC, 
or 1PLC; multiply Number of Counts in the Measurement Accuracy Tables by 0.1 for 5 1/2 digit 
readings, 0.01 for 4 1/2 digit readings and 0.001 for 3 1/2 digit readings. 
Teal= the temperature of t he environment where the 3457A was calibrated. Calibration should 
be performed with the environment temperature between 18 and 28 degrees centigrade. 

TEMPERATURE COEFFICIENT: ±(X of Read ing + Number of Counts)/°C 
6 1/2 Digits Displayed 

RANGE Auto·Zero ON Auto·Zero OFF* 

30 .0005 + 50 .0005 + 510 
300 .0005 + 5.0 .0005 + 60 

3 K . 0005 + 0.5 .0005 + 15 
30 K .0005 + 0.5 .0005 + 15 

300 K .0008 + 0.5 .0008 + 15 
3 M . 0010 + 0.5 .0010 + 15 

30 M .0025 + 0.5 .0025 + 15 
300 M .3500 + 0.0 .3500 + 10 

3 G 3.5000 + 0.0 3.5000 + 10 

*Specifications given are for a stable environment(± 1°C) and over a ten minute period. 
For integration times of >= 1 PLC, multiply Number of Counts by 0.1 for 5 1/2 digit 
readings, 0.01 for 4 1/2 digit readings and 0.001 for 3 1/2 digit readings. 

345 7t\ 
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General Information 

Table 1-1. Specifications 

RESISTANCE (Cont'd) 

RANGE MAXIMUM LEAD MAXIMUM OFFSET PRE-PROGRAMMED 
(OHMS) RESIST AN CE VOLTAGE FOR OFFSET SETTLING TIME 

FOUR-WIRE OHMS COMPE NSATE D OHMS 
(FULL SCALE) 

30 1 Ohm 1 mv 560 usee 

300 10 Ohm 10 mv 350 usee 

3 K 100 Ohm 100 mv 350 usee 

30 K 1 KOhm not applicabl e 350 usee 

300 K 10 KOhm not appli cab l e 2.4 msec 
3 M 100 KOhm not applicable 24 msec 

30 M 1 MOhm not appl i cab I e 240 msec 
300 M not applicable not applicable 2.4 sec 

3 G not applicable not applicable 2 .5 sec 

RESPONSE TI ME: 
Fir s t reading meets accuracy specification with pre-programmed settling times and <200 pF 
circuit capacitance. An additional delay of 0.1 seconds i s necessary after a range or 
function change to meet rated accuracy. 

MAXIMUM READING RATES: (Readings/Second) 
30 Ohm to 30 KOhm ranges 

INTEGRATION DIGITS READING RATE 
TIME DISPLAYED 60HZ 50 Hz 

0.0005 PLC 3 1/2 1350 1350 
0.005 PLC 4 1/2 1250 1250 
0.1 PLC 5 1/2 360 312 
1 PLC 6 1/2 53 45 

10 PLC 6 1/2 4.8 4.0 

100 PLC 6 1/2 .48 .40 

Readi ng Rates apply with the keyboard lock ON, Auto-Zero OFF, Display OFF, Math Func· 

tion OFF, Delay Time set to 0 . 0, Manual ranging, readings stored in in ternal memory 
using Timer Trigger and single precision in t eger for mat . 

l-lJ 
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INPUT CHARACTER ISTICS: 

MAXIMUM 
READING 

Table 1-1. Specifications 

TRUE RMS AC VOLTAGE 
(AC and DC Coupled) 

RESOLUTION 

RANGE 61/2 digit s 61/2 d1uit-1:i 1/2 digits 41/2 digits 31/2 digits 

30 mV 32.50000 rnV 10 nV 
300 mv 325.0000 mv 100 nv 
3 v 3 . 250000 v 1 uV 
30 v 32.50000 v 10 uV 
300 v 303.0000 v 100 uV 

INPUT II~PE DANCE : 
1 megohm ±1 1. s hunted by < 90 pf ( < 115 

MAXIMUM INPUT VOLTAGE: (non-destructive) 
Input Terminals: l 450V peak. 
111 or LO to En rth Ground: .!. 450V pci1k. 

CRES T FACTOR: 3.5 to 1 ot fu ll -sca l e . 

100 nV 1 uV 
1 uV 10 uV 
10 uV 100 uv 
100 uv 1 mV 
1 mV 10 mv 

pf rear input). 

MEASUREMENT ACCURACY AC COUPLED : ±(%of rending • number of counts) 

10 uV 
100 uv 
1 mV 
10 mv 
100 mV 

Specifications apply for stne·wave inputs> 10~ of range with DC component < 10% of the AC 
component, with Auto·zero ON, AC slow filt c t ON (ACBAND 20>, and after 2 hour warm- up. 

For AC inputs between 3% and 10% of full -scale and< 20KHz, add 0.7% to the percent of read· 
ing figures . 

For pr·e·progr<~uuned sett ling times, add .1% of input vo l tage s t ep to accu r·acy spec ifi cat i ons 

for the fir s t r eading. 

24 HOUR: Teal ± 1°C (ACV Function) After 2 hour warm-up Accuracy relative to calibra ti on standard 
30 mv to 30 V rnngc s . 

FREOU[IICY 

--
20Hz · 45flz 
45Hz - 100Hz 

100Hz · 20K tt z 

** 400Hz-20KHz 

20KIIz · 100KIIZ 
100KHz -300KHZ 
300KHZ · 11-tllz 

PERCENT 
Of > = 1 PL C 

NUMBER OF COUNTS 
0.1 PLC .005 PLC .0005 PLC 

READING 6 1/2 digit s 5 1/2 digits 4 1/2 digit s 3 1/2 digits 

0.5 720 76 12 6 

0. 15 720 /6 12 6 

0.07 720 76 12 6 
0.08 720 5 10 55 10 

0.6 1700 184 23 7 
3.1 9300 931, 98 14 

10. 1 66000 6600 664 71 

• 
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3-457 A General tnrormalion 

Table 1-1. Spec ifica ti ons 

TRUE RMS AC VOLTAGE (Cont' d) 

24 HOUR: Tcnl i 1°C (ACV Function) After 2 hour wnrm·up Accuracy relative to calibration standard 

300 V r·ange. 

90 

90 

FREQUENCY 

20Hz·'·5Hz 
4511z·10011z 

100Hz ·20KII z 

** 40011.: ·20K II z 
20KIIz· '100KI1z 

PERCENT 
OF 

READING 

0 0 56 
0 . 21 
0.13 
0 0 1l, 

1. 0 

DAY: Tcrll ± ) ° C ( IICV Functron) 

30 mv to 30 V rnnges. 

FR(OUENCY * PERCENT 
OF 

READING 

20Hz 45Hz 0.56 
45Hz·100Hz 0.21 

100tlz 20KHz 0 0 13 

** 400Hz 20KHz 0 0 14 

20KHz·100KIIz 0.66 
100KHz ·300K I1z 3 0 16 
300KHz· 11-1Hz 10 0 16 

DAY: Tcnl ± 5° C (ACV Function) 

300 v rnnge. 

FREQUENCY * PERCE NT 
OF 

READING 

2011z·45tlz 0.62 
4511z 100Hz 0.27 

100Hz·20KHz 0.19 

** 400ttz·20KHZ 0.2 

?OK liz 100KII7 1.06 

NUI4BER OF COU NTS 
> = 1 PL C 0 .1 PLC .005 PLC .0005 PLC 

6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

720 76 12 6 

720 76 12 6 
720 76 12 6 
720 510 55 10 

3300 334 30 0 

After 1 hour worm up 

NUMB ER OF COUNTS 
>= 1 PLC 0.1 PLC .005 PLC .0005 PLC 

6 1/2 digits 5 1/2 digrts '· 1/2 digits 3 1/2 digits 

1120 116 16 6 

1120 116 16 6 
1120 116 16 6 

1120 550 59 10 

2100 224 27 7 

9700 974 102 14 

66400 6640 668 71 

After 1 hour worm · up 

NUI~BER OF COUNTS 
>= 1 PLC 0.1 PLC .005 PLC .0005 PLC 

6 1/2 digit s 5 1/2 digit !> '· 1/2 digits 3 1 I 2 digits 

1120 116 16 6 

1120 116 16 6 

1120 116 16 6 

1120 550 59 10 

3700 374 42 8 

*Specifications apply within one week of AC auto·cnl (ACAL 2) for stable temperature conditions. 
(Teal ±S°C). If AC nuto·cal is not used, add 0.6 to the percent of reading figures. 

**Using AC fnst filter (ACBAND 400) for frequencres above 400Hz. 

For 1 yenr speci fications, add .1 % to 24 hour percent of r e.1ding figur·es, add 600 to 61/2 digrt 
counts, add 60 to 5 1/2 digit counts, ndd 6 to 4 1/2 drgit counts , add .6 to 3 1/2 digit counts 

creal ±s ° C) . 
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Table 1-1. Specifications 

TRUE RMS AC VOLTAGE (Cont'd) 

TE ~lPERATUR E COEFFICIENT AC COUPLED: All Ranges. 

FREQUENCY PERCENT NUNBER OF COUNTS 
READING 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

··--
* 20Hz·100KIIZ 0.01 1~0 15 1. 5 0. 15 

100Ktlz · H1Hz 0.08 300 30 3 0.3 

* For AC inputs between 3% and 10% of full·scole and< 20KHz, add .04% to percent reading. 

1•1E/\SUREt•1ENT ACCURACY DC COUPLED: ±(%of reHding + nurnber of counts) 

Accuracy specified for s ine·wave inputs> 10% of range with DC component < 10% of the AC com · 
ponent from a s ourc e impedance of <10 KOhms , with Auto·zcro ON, AC slow filter ON (ACBAND 20), 
and after· 2 hr 1~ar·m · up. For DC component >10% of th e AC component, allo1~ an ndditional 1.5 sec. 
se ttling time for correct f irst reading, add .14 % to the applicable percent of reading fig· 
ures , add 23000 to the 6 1/2 digit counts, add 2300 to the 5 1/2 digit counts, add 230 to the 

4 1/2 digit counts, add 23 to the 3 1/2 drgrt counts. 

For pre-programmed sett ling times, add .1% of 1nput voltage step to accuracy speci ficati ons 
for the f i r·st reading. 

24 HOUR: Teal ± 1°C (ACDCV Function) After 2 hoUI warm·up 

30 mV to 30 V range s 

Accuracy relatrve to calibration std 

FREQUENCY PERCENT NUNBER OF COUNTS 

OF >= 1 PLC 0.1 PLC .005 PLC .0005 PLC 
READING 6 1/2 digito.; 5 1/2 digits 4 1/2 digits 3 1/2 digits 

201iz·45Hz 1. 3 1~00 154 20 6 

45Hz· 100Hz 0. 11 1500 154 20 6 

100Hz·2 0KH z 0. 11 1500 154 20 6 

** 400Hz-20KHz 0.38 1500 2600 264 31 

20KHz· 100KHz. 0.6 2520 256 30 7 

1OOKHz.· 300KII z 3.1 9300 934 98 14 

300KIIz · 1t•lliz. 10. 1 67500 6750 680 72 

24 HOUR: Teal ± 1°C (ACDCV Function) After 2 hour wann·up Accur·acy relative to ccdibration std 

300 V range 

FRCOUENCY PERCENT NUMBER or COUNTS 

OF >= 1 PLC 0.1 PLC .005 PLC .0005 PLC 

READING 6 1/2 digit::, 5 1/2 digits 4 1 I 2 digits 3 1/2 digit s 

20Hz-45Hz 1. 3 1500 154 20 6 

45Hz-100Hz 0.17 1500 154 20 6 

100Hz-20KHz 0.17 1500 154 20 6 

** t,QQHz·20KHz 0.44 1500 2600 264 31 

20KIIz·100KHz 1 . 1 4320 440 48 9 

• 
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Table 1-1. Specifications 

TRUE RMS AC VOLTAGE (Cont 'd) 

90 DAY: Tent ± 5°C (ACDCV Function) After 1 hour worm - up 
30 mV to 300 V ranges 

90 

FREQUE NCY * PERCENT NUMBER Of COUNTS 
OF >= 1 PLC 0.1 PLC .005 PLC .0005 PLC 

READING 6 112 digits 5 112 digit s t, 112 digits 3 112 digits 

20Hz·45Hz 1. 36 3600 3M 41 8 

451iz · 100Hz 0.17 3600 36(. 41 8 

100Hz ·20KHz 0. 17 3600 364 41 8 

** 400Hz ·20KHz 0.44 3600 2810 285 33 

20KIIz.·100KHz. 0.66 4620 466 51 9 
100KHz·300KHz 3. 16 11400 1144 119 16 

300KHz · 1M Hz 10 . 16 69600 6960 701 74 

DAY: Teal ± 1 ° c (ACDCV Function) Aft er 1 hour IHlt" fll · up 

300 v range 

FREQUENCY 

20Hz · 45 Hz 
45Hz· 100Hz. 

100Hz ·2 0KHz 

** 400Hz.·20KHz 
20KI!z·100KI!z. 

PERCENT 
OF 

READI NG 

1. 36 
0 . 23 
0.23 
0.5 
1.16 

>= 1 PLC 

6 112 digits 5 

3600 
3600 
3600 
3600 
6420 

NU~1BER Of COUN'fS 
0.1 PLC .005 PLC . 0005 PlC 
112 digits 4 112 digits 3 112 dig i ts 

364 

364 
364 

2810 

650 

41 
41 

41 
285 

69 

8 

8 

8 

33 
11 

* Specifications apply within one week of AC auto·cal (ACAL 2) for stable temperature conditions 
(Teal ±S°C). I f AC nuto·cal i s not used, add 0.6 to t he percent of rending figures , add 39000 
to the 6 112 digit count~ . add 3900 to the 5 112 d igit counts, add 390 to the 4 112 digit 

counts and 39 to t he 3 112 digit counts. 
** Using AC fast fi l ter (ACBAND 400) for f requencies above 400Hz. 

For 1 year specifications , add . 1% to 24 hour percen t of reading figures , add 2100 to 6 112 
d igit counts, odd 210 to the 5 112 d1git count~. add 21 to the 4 112 digit counts, add 2.1 to 

the 3 112 digit counts . 

TEMPERA TUR E COEFFICIENT · DC COUP LED: 300 mV, 30 V and 300 V ranges. 

FREQUE NCY 

20Hz· 100KHz 

101Kflz· H!Hz 

PERCENT NUMBER OF COUNTS 
R CAD IN G 6 1 I 2 cl 1 g i t s 5 1 I 2 dig i t s 4 1 I 2 dig i t s 3 1 I 2 dig i t s 

0 . 01 

0 . 08 

1000 

1300 

100 
130 

10 

13 

1. 0 

1. 3 
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Table 1-1. Specifications 

TRUE RMS AC VOLTAGE (Cont'd) 

TEMPERATURE COEFFICIENT - DC COUPLED: 30 mV and 3 V ranges. 

FREQUE NCY PERCE NT NUM!lER OF COUNT'S 

READI NG 6 1/2dig it s 5 1;2 digits 4 1/2 digits 3 1/2 digits 

20 ft z-100KHz 0.01 5700 5 70 57 5 . 7 

101 KHz · 11•1 Hz 0.08 6000 600 60 6.0 

COMMON MODE REJECTION: 
With 1 KO hm imba la nce in LO lend, > 76 db f rom DC to 60 Hz . 

MAXI MUM READING RAT ES : (Rendings/Second) 

INTEGRATION DIGITS READING RATE 

TIME DI SP LAYED • AC SLOW RESPONSE * AC FAST RES PONSE 

60 Hz 50 Hz 60 Hz 50 Hz 

0.0005 PLC 3 1/2 1.0 1. 0 9.5 9.5 

0.005 PLC 4 1/2 1.0 1.0 9.5 9.5 

0- 1 PLC 5 1/2 1.0 1-0 9.25 9.2 

1 PLC 6 1/2 1. 0 1.0 7.25 6.9 

10 PLC 6 1/2 0.7 0.65 2.0 1.7 

100 PLC 6 1/2 0.2 0 - 17 0.25 0.2 

Reading Rates apply with Auto-zero ON, f ixed range and preprogramned sett ling times. 
* ACBAND se t to < 400 for AC s low response and set to > 400 for AC fast response. 

INPUT CHARACTERISTICS: 

TRUE RMS AC CURRENT 
(AC and DC Coupled) 

MAXIMUM RESOLU TI ON 
READING => 1 PLC 0. 1 PLC .005 PLC 

RANGE 6 1/2 d i g it s 6 1/2 digit s 5 1/2 digits 4 1/2 digits 3 

30 rnA 
300 rnA 
1 A 

32.50000 mA 

325.0000 mA 
1.000000 (\ 

MAXIMUM INPUT: ( non-destructive) 

10 nA 
100 nf\ 

1 uA 

100 nA 

1 uA 
10 uA 

1. 5 Amps fr-om 250 volt s ource. Input i s fuse p1·ot ec ted. 

MAXI MUM BURD EN VOLTAGE: 
1 Vrms n t 1 Arms input f or frequencies < 20 KHz. 

CREST FACTOR: > 3.5 t o 1 at fu ll · scale. 

1 uA 
10 uA 
100 uA 

.0005 PLC 
1/2 digit s 

10 uA 
100 uA 
1 rnA 

3LI57A 
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G eneral Information 

Table 1-1. Specifications 

TRUE RMS AC CURRENT (Cont'd) 

MEASUREMENT ACCURACY · AC COUPLED: ±(X of reading+ number of counts) 
After two hour warm-up. 
Sine·wave inputs > 101 of range. 
AC slow filter ON (ACBAND 20) . 
Auto-zero ON. 
For pre-programmed settling times, error is< 0.1% of input current step. 

24 HOUR: Teal ± 1°C (ACI Function) Afte r 2 hour warm -up Ac curacy relative to calibra ti on standard 

30 mA and 300 mA ranges. 

FREQUEN CY PERCENT NUM BER OF COUN TS 
OF >= 1 PLC 0.1 PLC .005 PLC .0005 PLC 

READING 6 1/2 digit s 5 1/2 digits 4 1/2 digits 3 1/2 digits 

20Hz-45Hz 0.8 2800 290 32 7 

46Hz· 100Hz 0.25 2800 290 32 7 

101Hz-20KHz 0.2 2800 290 32 7 

** 400Hz-20KHz 0.2 2800 750 80 12 

21KHz-100KHz 0.9 4000 400 42 8 

24 HOUR: Teal ± 1°C (AC I Function) After 2 hour warm·up Accuracy relative to calibration standard 

1 A range. <1 amp maximum input) 

FREQUENCY PERCE NT NUMBER OF COUNTS 

OF >= 1 PLC 0.1 PLC .005 PLC .0005 PLC 

READING 6 1/2 digits 5 1/2digits 4 1/2 digits 3 1/2 digits 

20Hz·451lz 0.9 2800 290 32 7 

46Hz -100Hz 0.35 2800 290 32 7 

101Hz-20KHz 0.30 2800 290 32 7 

** 40011z ·20Kilz 0.30 2800 750 80 12 

90 DAY: Teal ± 5°C (ACI Function) After 1 hour warm · up 

30 rnA and 300 mA ranges. 

FREQUENCY * PERCE NT NUMBER OF COUNTS 

OF >= 1 PLC 0.1 PLC .005 PLC .0005 PLC 

READI NG 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

20Hz·45Hz 0.85 2800 290 32 7 

46Hz-100Hz 0 .3 2800 290 32 7 

101Hz· 20KHz 0.25 2800 290 32 7 

** 400Hz-20KHz 0.25 2800 750 80 12 

21KHz-100KHz 1.0 4000 400 42 8 

1- 17 
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Table 1-1 . Specifications 

TRUE RMS AC CURRENT (Cont'd) 

90 DAY: Teal ± 5°C (ACI function) After 1 hour warm·up 
1 A range. (1 amp maximum input) 

FREQUENCY * PERCENT NUMBER Of COUNTS 
OF >= 1 PLC 0 .1 PLC .005 PLC 

READING 6 1/2 digits 5 1/2 d1gits 4 1/2 digits 

20 Hz·45 Hz .95 2800 290 32 

46Hz-100Hz 0.4 2800 290 32 

101Hz -20KHz 0.35 2800 290 32 

** 400Hz-20KHz 0.35 2800 750 80 

General Information 

.0005 PLC 
3 1/2 digits 

7 
7 
7 

12 

* Specifications apply within one week of AC auto·cal (ACAL 2) for stable t empera ture 
conditions. If AC auto·cal is not used, add 0.6 to the percent of reading figures . 
For 1 year specifica tions , add .08% to the 90 day Percent of Reading f igures . 

**Using AC f ast filter (ACBAND 400) for frequencies above 400Hz. 

TE MPERATURE COEFFICIENT · AC COUPLED : All Ranges. 

FREQUE NCY NUMBER OF COUNTS PERCENT 
READING 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 d igits 

20Hz· 100KHz 0.017 150 15 1.5 

MEA SUREMENT ACCURACY · DC COUPLED: ±c% of reading + number of counts) 
Aft er two hour warm·up . 
Sine - wave input s > 10% of range. 
AC slow filter ON (ACBAND 20). 
Auto · zero ON. 
For pre-programmed se ttling times, error i s 0.1% of input current step. 

0.15 

24 HOUR: Teal ± 1 °C (ACDCI Function) Aft er 2 hour wnrm · up Accuracy relative to calibra tion std 

30 mA and 300 mA ranges. 

FREQUENCY PERCENT NUMBER OF COU NT S 
OF >= 1 PLC 0.1 PLC .005 PLC .0005 PLC 

READING 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

20Hz-45Hz 1.5 16000 1600 165 20 

46Hz-100Hz 0 .35 16000 1600 165 20 

101Hz· 20KHz 0.25 16000 1600 165 20 

** 400Hz ·20KHz 0.6 16000 3750 375 42 

21KHz· 100KHz 0.9 17500 1750 180 22 

• 

• 

• 



3457A 

• 

• 

• 

General Information 

Table 1-1. Specifications 

TRUE RMS AC CURRENT (Cont'd) 

24 HOUR: Tcol ± 1°C (ACDCI Function) After 2 hour warm·up Accuracy relative to calibration std 
1 A range. (1 amp maximum input) 

FREQUENCY 

20Hz·45Hz 
46Hz -100Hz 

101Hz-20KHz 
** 400Hz-20KHz 

PERCENT NUMBER Of COUNTS 
OF >= 1 PLC 0.1 PLC .005 PLC .0005 PLC 

READING 6 1/2 digits 5 1/2 digits t, 1/2 digits 3 1/2 digits 

1 . 6 
0.45 
0.35 
0.7 

16000 
16000 
16000 
16000 

1600 
1600 
1600 
3750 

165 
165 
165 
375 

20 
20 
20 
42 

90 DAY: Teal ± 5°C (ACDCI Function) After 1 hour warm · up 
30 rnA and 300 mA ranges. 

90 

FREQUE NCY * PERCENT NUMBER OF COUNTS 

OF >= 1 PLC 0.1 PLC .005 PLC .0005 PLC 

READING 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

20Hz-45Hz 1. 55 16000 1600 165 20 

t,6Hz · 100Hz 0.4 16000 1600 165 20 

101ttz·20KHz 0.3 16000 1600 165 20 

** 400Hz-20KHz 0.65 16000 3750 375 42 

21KHz· 100KHz 0.95 17500 1750 180 22 

DAY: Teal ± 1°C (ACDCI Function) After 1 hour warm· up 

1 A range. ( 1 amp maximum i nput) 

FREQUE NCY * PERCENT NUMBER OF COUNTS 
OF >= 1 PLC 0. 1 PLC .005 PLC .0005 PLC 

READI NG 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

20Hz-45Hz 1. 65 16000 1600 165 20 

46Hz · 100Hz 0 . 5 16000 1600 165 20 

101Hz·20KHz 0.4 16000 1600 165 20 

** 400Hz-20KHz 0.75 16000 3750 375 42 

* Specifications apply within one week of AC auto·cal (ACAL 2) for stable temperature 
conditions. If AC auto·cal is not used, add 0.6 to the percent of reading figures, 
add 6000 to the 6 1/2 digit counts, add 600 to the 5 1/2 digit counts, add 60 to 
t he 4 1/2 digit counts and 6 to the 3 1;2 digit counts. 
For 1 year specifica t ions, add .08% to the 90 day Percent of Reading figures. 

**Using AC fast filter (ACBAND 400) for frequencies above 400Hz . 

J-19 
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Table 1·1. Specifications 

TRUE RMS AC CURRENT (Cont'd) 

TEMPERATURE COEFFICIENT · DC COUPLED : All Ranges. 

FREQUENCY NUMBER OF COUNTS PERCE NT 
READING 6 1/2 digits 5 1/2 digits 4 1/2 digits 3 1/2 digits 

20Hz-100KHz 0.017 1500 150 15 

MAXIMUM READING RATES: (Readings/Second) 

INTEGRATION 
TIME 

DIGITS READING RATE 
DISPLAYED "' AC SLOW RE SPONSE * AC FAST RESPONSE 

60 Hz 50 Hz 60 Hz 50 Hz 

0.0005 PLC 3 1/2 1. 0 1.0 9.5 9.5 

0.005 PLC 4 1/2 1. 0 1.0 9.5 9.5 

0.1 PLC 5 1/2 1. 0 1.0 9.25 9.2 

1 PLC 6 1/2 1.0 1.0 7.25 6.9 

10 PLC 6 1/2 0.7 0.65 2.0 1.7 

100 PLC 6 1/2 0.2 0.17 0.25 0.2 

Reading Rates apply with Auto· zero ON, f ixed range and preprogrammed settling 

1.5 

times. 

* ACBAND set to < 400 for AC slow response and set to > 400 for AC fast response . 

FREQUENCY AND PERIOD 

Measures the frequency or period of the ac component of ac or de coupled voltage or current. 
The counter uses a reciproca l counting technique to provide constant resolution independent of 

the input frequency. 

INPUT IM PEDANCE: 
1 megohm shunted by < 90 picofarads. 

MAXIMUM INPUT S: 
Voltage: 

Input Terminals ± 450V peak. 
HI or LO to Earth Ground · ± 450V peak. 

Current: 
1.5 amps from 250 volt source. Input is fuse protected. 

FREQUENCY RANGE: 
Voltage Function 
Current Function 

PERIOD RANGE: 
Voltage Function 
Current Function 

10Hz to 1 .5MHz 
10Hz to 100KH z 

100msec to 667nsec 
100msec to 10usec 

3457A 
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3457A General lnformntion 

Table 1-1 . Specifications 

FREQUENCY AND PERIOD (Cont'd) 

SENSITIVITY : 
10mV rms or 100uA rms sine-wave 

TRIGGERING: 
Triggers and counts on zero crossings. 

MEAS UR EMENT ACCURACY: ±(X of reading) 

FREQUENCY PERIOD % OF 

READING 

10Hz. 400Hz 100msec 2.5msec 0.05 
400Hz 1.5MHz 2.5msec 667nsec 0.01 

MAXIMUM READI NG RATE: 
2 readings/second (Integration time of 1 PLC, fast settling time, delay zero and math OFF, 

and fixed range) 

PLUG- IN OPTION 
44491A Armature Relay Multiplexer Assembly 

INPUT CHARACTERISTICS: 
Eight two-wire armature relay channels and two current/actuator channels. 

MAX4MUM VOLTAGE: <Terminal to Terminal or Terminal to Chassis> 
250 VDC or 250 VAC rms 

MAXIMUM CURRENT: (per channel) 
1 amp DC or AC rms 

THER MA L OFFSET: 
< 3 microvolts 

RELAY Ll FE: 
10 7 operations at maximum load (1.5 amps AC rms). 

CLOSED CHANNEL RESISTANCE: (end of relay life) 
< 2 ohms 

MAXIMUM SWITCHING ANO MEASUREMENT SPEED: 
33 channels/second 

ADJACENT CHANNEL CROSSTALK : (Channels terminat ed into 50 ohms) 
-60 db @ 100KHz 

1-2 1 
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Table 1-1. Specifications 

PLUG- IN OPTION 
44491A Armature Relay Multiplexer Assembly (Cont'd) 

DC ISOLATION: 
Channel s 0 . 7 C40°C, 95% Relative Humidity) 10 1 0 Ohms 

Channel s B and 9 ( 40 ° c. 95% Relative Humidity) 10 9 Ohms 

Channel s 0 . 7 ( 40 ° c. 60% Relative Humidity) 10 1 1 Ohms 

Channel s 8 and 9 ( 40 ° c. 60% Relative Humidity) 10 1 0 Ohms 

AC ISOLATION: 
Channels 0 7 Closed: 150 pf 
Channels 0 7 Open: 10 pF 
LO to Chassis: 420 pF 

PLUG- IN OPTION 
44492A Reed Relay Multiplexer Assembly 

INPUT CHARACTERISTICS: 
Ten t wo-wire reed relay channels. 

MAXIMUM VOLTAGE: (Ter minal to Terminal or Terminal t o Chass i s > 
125 volt s peak to peak. 

THERMAL OFFSET: 
3 microvo lts. 

RELAY LIFE: 
10 7 operations at maximum load (125 VAC peak to peak). 

CLOSED CHAN NEL RESISTANCE: (end of relay life) 
< 4 ohms 

MAXIMUM SWIT CHING AND MEASUREMENT SPEED: 
300 channels/second 

ADJACE NT CHA NN EL CROSSTALK: (Channels terminated into 50 ohms ) 
·40 db @ 100KHz 

DC ISOLATION: 
Channels 0 
Channels 0 

AC ISOLATION: 

9 (40°C, Relative Humidity 95%) 10 9 Ohms 
9 (40°C, 60% Relative Humidity) 10 10 Ohms 

Channels 0 · 9 Closed: 200 pF 
Channels 0 · 9 Open: 15 pF 
LO to Chassis: 420 pF 

44492A operation is not specified for the 30 Ohm range or for frequencies above 100 KHz . 

3457A 
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OPERATI NG TEMPERATURE: 
0 ° to 55 ° C 

STORAGE TEMPERATURE: 
-40° to +75 ° C 

WARM-UP TIME: 

Table 1-1. Specifications 

GENERAL 

One hour to meet all specifications, except where noted_ 

HUMIDITY RA NGE: 
95% re l ative humidity for temperatures between 0° and 40° c. 

POWER REQUIREMENTS: 
100/120/240 volts ±101, 48Hz to 66Hz. 30 VA maximum. 

DIMENSIONS: 
Height - 89mm (3.5 ") (With feet removed), 100mm (4 ") (With feet) 
Width - 425mm (16.75 ") 
Depth - 292mm (11.5 ") 
Allow 76mm (3 " } additional depth for wiring. 

NET WEIGHT: 
5-05 kgm (11.1 lbs) 

SHIPPING WEIGHT: 
9.3 kgm <20.5 lbs} 

General Information 
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General Information 

1-15. OPTIONS AND ACCESSORIES 

1-16. Table 1-2. lists the options nnd necessaries available for the liP J-157A Digitnl Multimcter: 

l -24 

Table 1-2. Available Options and Accessories 

OPTION NUMBER 
Usc this number 

when ordering with 
the liP 3457A 

li P 44491 A 
HP 44492A 
UP 44493A 
HP 44494A 

Option 401 
Option 907 
Option 908 
Option 909 
Option 910 

Option \o/30 

10833A 
10833B 
10833C 
108330 

341 18 
11 096B 
34111 A 

HP 44414A 
03457· 10085 . 
03457· 10200 

ACCESSORY NO. 
Use this number 

when ordering 
separately 

HP 44491A 
HP 44492A 
HP 44493A 
HP 44494A 

5061 · 1171 
5061 ·1170 
5061. 1168 
5061·1169 
Order by 
Part No. 

10833A 
10833B 
10833C 
108330 

34118 
11096B 
34111 A 
HP 44414A 

03457 · 10085 
03457·10200 

DESCRIPTION 
of Option 

or Accessory 

Generol Purpose P!ug · in Assembly 
10 Channel Multiplexer Assembly 
Extra Wiriny Block for 44491A 
Extra Wiring Block for 44492A 

Side Hondlc Kit 
Front Handle Kit 
Rack Mount Kit 
Rack Mount wit h Front Handle 
Additional Set of 3457A Manuals 

2 Add itional year s of Return to 
HP hardware s upport 
HP· IB Cable 1. 0 meter (39 .37 in) 
HP· IB Cable 2.0 meter (78.74 in) 
HP·IB Cable 4.0 meter (157.5 in) 

HP· I 8 Cable 0.5 meter (19.69 in) 

Test Lead Kit 
RF Probe (700MHZ) 
High Voltage Probe (40KVdc) 
Pack of 4 Thermistors 
Calibration Soft ware for HP 850 
Calibration Soft ware for HP 200 

3457A 
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General I nformation 3457A 

• 1·17. TEST EQUIPMENT 

l-18. Table 1-3 lists requirements for servi<.:e equipment necessary to calibrate and rcpnir lhe Model li P 3457/\. 

Table 1-3. Test Equipment Requirements 

INSTRUMENT CRITICAL SPECIFICATIONS SUGGESTED MODEL USE 

DC VOLTAGE SOURCE 30mV ±. 0055%, 300mV ±.0012% Dntron Model 4000A PAT 
1V, 2V & 3V ±. 0006%, 30V ±.0013%, 300V ±.0017% 

DC CURRENT SOURCE 300uA, 3mA & 30mA ±. 007% Datron Model 4000A PAT 
300mA ± .026%, 1A ± .04% 

AC VOLTAGE SOURCE 1M Hz 30mVrms ±1 0%, 300rnVI'ms & 3Vrms ±3% Dntr on t~odel 4200 PAT 
300KHz 30mVrrns ±2%, 300rnVrms & 3Vrms ±1% 
100KHz 30~nVr·ms ± .6%, 300rnvr·ms & 3Vrrns ± .2% 
20KHZ 30mVrrns ± .3%, 300mVrms & 3Vrms ± .2% 
6.5KHz 30mVrms ±. 3%, 300mVrms & 3Vrrns ±.2% 
1KHz . 30mVrms, 300mVrms, 1 Vrms, 2Vrms, 3Vrms, 

30Vrrns & 300Vrms ± .1 % 
400Hz 30mVrms ±.3%, 300mVrms & 3Vrms ±.2% 
100Hz 300rnVrms & 3Vrms ± .1% 
45Hz 300mVrms & 3Vrms ±.3% 
20Hz 300mVrms & 3Vrms ±.3% 

• AC CURRENT SOURCE 1KHz ·30mA & 300mA ± .14%, 1A ± .24% Oat ron Model 4200 PAT 

RESISTANCE STANDARD 30ohms ±. 004%, 300ohms ±. 002% , 3Kohms ±.001% Oat ron Model 4000A PAT 
30Kohm, 300Kohm & 3Mohm ±.001%, 30Mohm ±. 009% 

FREQUENCY SOURCE 20Hz ±.016%, 1M Hz ±.003% Datron Model 4200 or PAT 
HP Model 3325A 

FREQUENCY COUNTER 5Hz to 1 . 5MHz ±. 003% HP Model 3457A or PAT 
HP Model 5314A 

DIGITAL MULTIMETER HP Model 3456A or PAT 
HP Model 3457A 

OSCILLOSCOPE HP Model 1740A T 

p Performance Test A Adjustment T Troubleshooting 

• 
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2·1 . INTRODUCTION 

SECTION II 
INSTALLATION 

2-2. This section contains information to aiu in the installation and interfacing of the HP 3457 A Digital 
Multimeter. This section also includes initial inspection procedures, power requirements, environmental in­
formation, and instructions for repackaging I he instrument for shipment. The information contained in this 
section is for service trained personnel. 

WARNING 

The in/ ormation CV!tlained in tlti:. manual i,, I ur wrvic:e trained personnel who are 
familiar with electronic circuitry and understand the hazards involved. To avoid 
electrical shock vr damage tv the instrurnenl. do not perform any procedures in this 
manual vr do any scrvidng to the imlmment tlllh'H you arc '}t(({lif'ied tv do so. 

2·3. INITIAL INSPECTION 

2-4. The 3457A was carefully inspected, both mechanically and electrically, before shipment. It should be 
free of mars or scratches and in perfect electrical order upon receipt. The instrument should be carefully 
inspected for any damage which may have occurred during transit. If the shipping container or cushioning 
material is damaged, it should be kept until the contents of the shipment. have been c hecked for complete­
ness and the instrument. has been mechanically and electrically inspected. The contents of the shipment 
should be as shown in Figure 2-l; procedures for testing the electrical performance of the HP 3457A are 
contained in Section TV of this manual. If the contents are incomplete, if there is mechanical damage or 
defect, or if the instrument does not pass the performance tests, notify the nearest Hewlett-Packard office 
(a list of HP Sates and Service offices is located in the back of this manual). If the shipping container is 
damaged, or the cushioning material shows signs of stress, notify the carrier as well as the Hewlett -Packard 
office. Save the shipping material for the carrier's inspection. 

HP 3457 Operating and Service Manuals 

I 

200 mAT Line Fuse and Gray Fuse Cap 

Power Cord 

Figure 2-1. Shipment Contents 
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Installation 

Lr-- --Jf'iilil'Uf -= 188~~.!.': 
22gv '-----24 v 

-vLINE 
48-66Hz . 30 VA MAX 

1 OOVac Line Selection 

i88~:p.j.· 
t~l 

'----~~8~ 
-vLINE 

48- 66 Hz . 30 VA MAX 
220Vac Line Selection 

Fuse for 95 to 132Vac Operation: 

0.2 AT HP Part Number 2110 - 0235 ~:::~ Fuse Cap f or 95 to 132Vac operation: 

Gray HP Port Number 2110-0565 

-vLINE 
48-66 Hz . 30 VA MAX 

120Vac Line Selection 

Fuse for 209 to 264Vac operation: ~1§8~JJ 
.08 AT HP Part Number 2110·0719 3~ s:: 

Fu se Cop for 209 to 264V<~c opcrat i on: ;~* 
22

gv l 
Black HP Part Number 2110·0567 24 V 

-vLINE 
48- 66 Hz . 30 VA MAX 
240Vac Line Selection 

Figure 2-2. Line Voltage anc.J Fuse Selection 

2-5. PREPARATION FOR USE 

2-6. Power Requirements 

3457A 

2-7. The HP 3457A requires a power source of 100. 120. 220, or 240 Yac (+YYo. - 10%), 48 Hz to 66Hz single 
phase. Power consumption is less than 30 VA. 

I CAUTION I 
lJefore cunnecrin;.: power to th<' li P 3457 A. 111ake certain r!Jar rhe line selection 
swirchc\ ( locol<'d 011 the rcnr (J( /11£'1) h01'<' h<'<'ll l'<'f to acC<'!'f the ovoilohlt• f>owcr 
source and rhat fll<' proper fuse i., imra/lcd. 

2-8. Line Voltage Selection 

2-9. The line voltage selection switches are located on the rear panel below the power connector and fuse. 
Figure 2-2 shows the appropriate sw itch posit ions nnd r use requirements for the various power line 
voltages. 

2-1 0. Power Cords 

2- 11. T his instrument is eq uipped with a three-wire power cable. T his cable. when connected to an ap­
propriate ac power receptacle. grounds the metal parts of the cabinet. T he type of plug supplied with the 
power cable depends upon the country of desti nation. Figure 2-3 illust rates the power plugs available. The 
HP Part Number listed below each f igure is the part nu mber for the complete power cord assembly. If the 

• 

• 

appropriate power cord is not supplied with your instrument. notify your nearest liP Sales a nd Service • 
Office and a replacement cable wi ll be supplied. 
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Installation 

~ 
AUSTRALIA DENMARK EUROPE 

Country 

Australia 
Denmark 
Europe 
Great Britain 
Switzerland 
·united States 
·united States 

POWER CORDS 

GREAT BRITAIN 

Part Number 

8120-1369 
8120-2956 
8120-1689 
8120-1351 
8120-2104 
8120-1378 
8120-0698 

~ ~.N· * ~ 
SWITZERLAND UNITED STATES 

120V 

Opt. Voltage 

901 250V 6A 
912 250V 6A 
902 250V 6A 
900 250V 6A 
906 250V 6A 
903 120V 10A 
904 240V 10A 

~* 
UNITED STATES 

240V 

Power cords supplied by HP have polarities matched to the power input socket on the instrument: 

• L = Line or Active Conductor (also called " live" or "hot"). 
• N = Neutral or Identified Conductor 
• E = Earth or Safety Ground 

NOTE: Plugs are viewed from connector end. Shape of molded plug may vary within country . 

• CSA certification includes only these Power Plugs 

Figure 2-3. Power Cables 

2-12. Grounding Requirements 

2-13. To protect operating personnel from shock hal:ard. the National Electrical Manufacturer's A~sociation 
(NEMA) recommends grounding the instrument cabinet. The -hp· 3457!\ is equipped with a three conductor 
power cord which. when connected to an appropriate outlet, grounds the metal portions of the cabinet. 

2-14. Bench Use 

2-15. The -hp- Model J457A is sh ipped with feet nnd tilt stands installed and is rcnJy for use as a bench in­
strument. The feet nre shaped to permit stacking with other -hp- full-module instruments. 

2-16. Rack Mounting 

2- 17. The ·hp- 345 7 A may be rack mounted by adding rack mounting kit Option 908 "hen ordering the in­
strument. The rack mounting kit may also be ordered separately by ordering -hp- Part Number 5061 1168. 
The basic hardware and instructions for rack mounting is contained in the kit. The rack mounting hard\\·are 
is designed to permit: the 3457A to be mounted inn standard 19 inch rack, provided that sufficient rear sup­
port is available. Refer to Section L for other mounting options . 
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Figure 2-4. Typical HP-18 Interface Connection 

2-18 INTERFACE CONNECTIONS 

2-19. Control Interface 

2-20. The liP Model 3457A is compatible w ith the Hewlett-Pad.ar<l Interface Ous (IJP-IB). Connection is 
made using an HP- IB interface cable to connect the controller to the appropriate connector on the rear of • 
the HP 3457A. A t ypical HP- IB interface system is shown in Figure 2-4. The system shown uses three HP-IB 
interface cables to connect the instruments in the system. Each interface connector is both a male and 
female connector to permit connection to an instrument and another interface cable. As many as 15 in-
struments can be connected by the same interface bus. llowever. the maximum length of cable used to 
connect a group of instruments should not exceed the number of inst ruments times 2 meters (6.56 ft.). or a 
maximum of 20 meters (65.6 ft.), whichever is less. Refer to figure 2-5 for a pictorial view of the HP- IB 
connector a nd its pin designations. 

NOTE 

H P-1/J is Hew/crt-Packard's imtJ/C'mcnration of 11~ 1:'1~· Std. 488-1978, "Standard 
DiJdta/ lnfa/ ace for Prugranunah/c lmfnlllll'll/atioll". 

2-21. HP-18 ADDRESS SELECTION 

2-22. The HP-18 address is programmed f rom the f ront panel or over the interface bus. The address is set to 
decimal "22" at t he factor y. This corresponds to an ASCII listen address of "6" and talk address of "V". The 
HP 3457 A display momentarily shows the current a duress code wht.:nc' er the instrument is turneu on or 
reset. 

2-4 

NOTE 

When choosi11g WI addrtt.\S, he cc>rfaill if i\ lfllicJIIC' to the S)'.\(('111 iiii'CJ/rcd. Some cun­
trollers hove 011 H P-1 /J addrc>.H. A~ m1 <'.WIIIJliC: 11 P Scric> 200 computen hove m1 

addrc•.>s of decimal 2 1. • 
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PIN 
I 
2 
3 
4 
13 
14 
15 
16 
5 
17 
6 
7 
8 
9 
10 
11 
12 
18 
19 
20 
21 
22 
23 
24 

LINE 
DI01 
DI02 
DI03 
DI04 
Dl05 
DI06 
DI07 
DI08 

lnstnllation 

EOI 
REN 
DAV 
NRFD 
NDAC 
IFC 
SAO 
ATN 

The HP 3457A contains metric threaded HP-18 cable mounting studs as opposed to English threads. 
Metric threaded HP 16031 A, 8, or C HP-18 cable Jackscrews must be used to secure the cable to 
the instrument. Identification of the two types of mounting s tuds and Jackscrews is made by their 
color. English threaded fasteners are colored silver and metric threaded fasteners are colored black. 
DO NOT mate silver and black fasteners to each other or the threads of either or both will be destroyed. 
Metric threaded HP-18 cable hardware illustrations and part numbers follow. 

~~:: ~ :._ 1"-SHIELD- CHASSIS GROUND 

P/0 TWISTED PAIR WITH PIN 6 ~ 
P/0 TWISTED PAIR WITH PIN 7 
P/0 TWISTED PAIR WITH PIN 8 THESE PINS 

ARE 
P/0 TWISTED PAIR WITH PIN 9 INTERNALLY 
P/ 0 TWISTED PAIR WITH PIN 10 GROUNOEO 

P/ 0 TWISTED PAIR WITH PIN 11 
ISOLATED DIGITAL GROUND 

Figure 2-5. HP-IB Connector 

\-ONG II'()UINfiNG STUD 
0 )80·064) 

SHO~ T W0UNTING STUD 
0 110-0644 

2-23. Changing the Address from the Front Panel. The 111'-10 address code is set from the front pnnel as 

follows: 

a. Select the Command Directory "A" listing by pressi ng the BLUE shift key, then the Configuration 
"A" key (the display will shovv ACAL). 

b. U se the ! scroll key to advance the command listing to ADDRESS. 

c. Enter the desired liP-18 decimal address using the MATH keys (refer to Figure 2-6 for a list of 
available codes). 

d. Press the ENTer key locnted at the lower-right corner of the keyboard. 

e. To check the new address. press the BLUE shift kt'Y then then the LOCAL/ADRS key. The display 
will show the new address code. Press any key to stop di<;plny of the address. 

2-24. Changing the Address from the Controller. To change the HP-18 address from the controller, 

proceed as follows: 

a. Determine the present device address of the liP 3·157A. (The address must be known in order to 
communicate with the HP 3457A.) The address i ~; lllomentnrily displayed during the power-on se­
quence or can be called by pressing the BLUE shift 1-.\.•y then the LOCAL/ADRS key . 
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ASC II CODE CHARACTER 

Listen 

SP 

" 
# 

$ 

% 

& 

+ 

I 

Talk 

@ 

A 
B 
c 
D 

E 

F 

G 

ll 

K 

L 

M 
N 

0 

Decimal Code 

00 

01 

02 
03 
04 
05 
06 
07 
03 
09 
10 
11 

12 
13 
14 
15 

ASCII CODE CHARACT ER 

Li:o.len Talk Decimal Code 

0 p 16 
1 0 17 
2 R 18 
3 s 19 

'· T 20 
,. 
' u 21 

6 v 22 
7 \.1 23 
3 X 24 
9 y 25 

z 26 
( 27 

< \ 28 
29 

> 30 
Talk Only 31* 

*Address 31 sets the 3457A to the Talk Only Mode. In this mode, the 3457A will output 
directly to an HP· IB printer without a controller on the bus. Address 31 is not , how· 
ever, a valid HP IB address with a controller on the bus. 

Figure 2-6. HP-IB Address Codes 

b. Transmit the new device address to the I IP J457A. The message required to transmit the new ad­
dress code consi~b of the controller's transmit commnnd, the HP-18 interfnce select code, the 
HP 3457A's device address and the message. As an example: typing the following into a controller 
which uses HP-cnhanccd OASIC, would chnnge the device address of the HP 3457A from "22" to "18". 

OUTPUT 722; "ADDRESS18" 

In this command st·nt"ement, OUTPUT is the transmit command of the controller used; "7" is the select 
code of the IIP-10 interface; "22" is the present addre~s of the I JP J457A and "ADDRESS18" is the 
message to change the instrument address to 18. 

2-25. INSTALLATION OF OPTIONS 

2-26. The HP 3457A is shipped from the factory with the Rear Terminnl Assembly installed. Optional 
Plug-In Assemblies nrc pnckagcd separatel y and must be configured and installed by the customer. Each 
Plug-In Assembly includes n wiring bloc(.. and t wo-picce strain relief housing for mal-.ing e.l\ternal 
connections. 

2-27. The following paragraphs provide information ne<.·ec;snry to configure nnd install Optional Plug-In 
Assemblies II P 44491 A or H P 44492A. 

2-6 

WARNING 

To f11'1'1'C'll/ personal ini ury, diyeonncct all exremal illf11il COIIII<'Ciion' ro the H P 3457 A 
hc •fore removing or i11sra/ling the Rear Terminal A ~w·nthly or OtJ/iollol Plug-In Aswmhly. 
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Figure 2-7. Rear Terminal Assembly Removal 

I CAUTION I 
Use clean handling and anti-static te<·hniques when removing. configuring, and install­
ing a Plug-In As.wmbly. The circuit boards must be kept clean to ensure compliance 
with impedance specifications. The Plug-In A ssemhlies as well as the H P 3457 A 
main( rame contain CMOS device\ that ore susceptible to damag<' from .~fa tic 
electricity. 

2-28. Rear Terminal Assembly Removal 

r nsta II a tion 

2-29. The Rear Terminal Assembly must be removed before an Optional Plug-ln Assembly can be installed. 
Remove the Rear Terminal Assembly as follows: 

a. Remove the power cord and all external input connections from the HP 3457A. 

b. Remove the two screws attaching the Terminal Assembly to the rear panel. 

c. Remove the Terminal Assembly and disconnect the attached connector. 
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• 

Figure 2-8. Connecting the Wiring Harness 

2-30. Plug-In Assembly Installation 

2-31. The Rear Terminal Assembly must be removed, as described 1n paragraph 2-28, before installing a • 
Plug-In Assembly. lnstall the Plug-In Assembly as follows: 

2-8 

a. Connect the HP 3457A wiring harness connector to the Plug-In Assembly connector as shown in 
Figure 2-8. 

b. Open the two white locking tabs by pulling them away from the circuit board. Notice that each 
locking tab has n detent whi<.:h tends to hold it· in the closed position. 

c. Position the Plug-ln Assembly with the component side of the printed circuit board facing down. 
Slide the Plug- In Assembly into the guides in the rear or the l-IP 3457A. Firmly push the assembly into 
the liP 3457A until it stops. 

d. Close the two white locking tabs by pressing them flat agninst the circuit board. As the locking tabs 
are closed, the Plug-In Assembly is is pushed into the slot. This action locks the assembly into place 
and engages the assembly's connector with the connector in the l-IP 3457A. 

e. Calibrate the Plug-ln Assembly using the appropriate procedure in Section V or this manual. 

NOTE 

To rernovc the Plug-In A swmhly. si111ply 0{1<'11 lh<' 1vhitc /ocl<ing toh.\. This releases 
the locking mechanism and pulls the msc111hlr out o( the 111ain! ramc conJu•ctor. 

... • 
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TO MUL TIMETER 

H L H l 

( \ 
I I 
I 
I 
I 
I 

i_-l-----t;-,--t;- ,- l~ ,--t; ,--t; ,--t~ ,--t; ,--t~ ---
L H L H L 

CH CH 
8 g 

Figure 2-9. HP 44491 A 2-Wire Input Configuration 

2-32. Plug-In Assembly Configuration 

2-33. The Wiring Blod. Assembly configuration is dependent upon the particular Plug-In A ssembly installed 
(HP 44491A or HP 44492A) and the user's application. 

2-34. HP 44491A Configuration. The HP 44491 A Armature Relay Assembly can be configured for eight 
2-wire input channels, four 4-wire input channels or a combinntion or 2 and 4-wire input channels. The as­
sembly also has two 2-wirc input channels which arc used f'or measuring current or as actuator outputs. The 
Wiring Block Assembly must be wired for the particular ct>nf'igurat ion used. 

WARNING 

Tire II P 4-141.) 1 A A r ll/aturc Relay A \\Clllhlr 111n /me/ring rday.1. The 9me of 
thne relay\ cw1 un/y he altacd unda pm}:H/111 control. Thi1 i1 till adl'(lnfage in the 
H'n H' that. 1111dcr mo11 conditimn of I ailure. till' relay\ 1\'i/1 r emain in wlwt l' l'<'f \'trll<' 
the p rvgram IJm .l<'llhem. f-l v11·crer. 111 caw of a fJVII('I' /wlllre. tiiiJ' applicatiun 
rccflliring a foil-\0/<' 111clhod of <'11\lll'lllg tlull til(• nrctllt\ llltdcr t·omrol arc in a 

kiiVII'I/ .~tale 1111111 be pruw'ded by tltc inlta!lcl. 

In t'O\<' of Cf/11 / fHIII<'III failure or progrmnm111g <'rror. o11y l'o/tog<' i llpllllo o J>lug -ill 
tH\Cm h/y 11/0y he preS<'III Oil any o/11<'1' ICI'IIIillu/o/ the t>fllf.[-111 a\\l'/1/h/y. 

2-35. Pigures 2-9 through 2-11 5how simplified schcmati~s or the liP 44491/\ Armature Relny Multiplexer 
Assembly configured for 2-\vire inputs, 4-wirc inputs and current / nc tuntor npplications. 
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TO MUL TIMETER -~ 
/INPUT SENSE CURRENT .........._ 

:H L H L IH L 
.-------------~------------~--+---~-4---W 

---· ---· ---\ 

Figure 2-10. HP 44491 A 4-Wirc Input Configuration 

TO MUL TIMETER 

/ INPUT SENSE 
H L H L 

OS IN OS IN OS IN 

Figure 2-11. HP 44 491 A Current/Actuator Configuration 
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8 9 

' I 
I 
I 

' 1 
I 

• 

• 

• 



• 

• 

• 

3457A lnstalbtion 

.---------------------
TO MULTIMETER 

H L 

--- --- --- --- -- - --- --- -- - --- --- --- --- - -- --- --- --- -- - ---· --- -- -· ---

Figure 2-12. HP 44492A Simplified Schematic 

2-36. HP 44492A Configuration. The HP 44492A Reed Relay Multiplexer Assembly can be configured for 
ten 2-wire input measurements. It can be used to measure de voltage, ac voltage, ac +de voltage, resistance, 
frequency and period. It cannot be used for 4-wire ohms or current measurements. 

2-37. Figure 2-12 shows a simplified schematic of the ITP 44ti92A Reed Relay Multiplexer A ssembly. 

2-38. Wiring Dlock Preparation 

a. Remove the Strain Relief Plate from the bottom of the Strain Relief Housing (Figure 2-13, Step I) 

b. Remove the Wiring Block from the Strain Relief Housing (Figure 2- 13, Step 2). 

c. Strip 8 mm (5/16 in.) of insulation from one end of e:~ch wire to connected to the Wiring Block. 

d. Loosen the appropriate rctnining screw, insert the st ripped end of the wire into the slot, and re­
tighten the retaining screw (Figure 2-14). 

e. Repent step "d" for cnch wire to be connected. 

f. Connect the Wiring Block to the Str:~in Relief Housing. 

g. Sepnrate the wires into three equal bundles and route them through the cutouts in the Strain Relief 
Housing (if there are only a few wires. route them all through the center cutout). 

h. Secure the Strain Relief Plate to the Strain Relief Housing. Tighten the screws until the plate is 
snug against. the wires. Do not over-tighten . 

i. Press the Wiring Block Assembly onto the Plug-In A ssembly connector and tighten the screws at 
each end of the Strain Relief Housing. 

2-11 
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STEP 1 • 

STEP 2 

Figure 2-13. Wiring Block Disassembly 

• 

Figure 2-14. Wire Connection 

• 
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3-1. INTRODUCTION 

SECTION Ill 
OPERATION 

3-2. The information contained in this section describes manual operation of the l-IP 3457A Multimetcr. 
The contents are intended to meet t he needs of service personnel with emphasis on front panel operation. 
ror more detailed infornwtion on overall operation, refer to the li P 3457A Operating Manual. 

3-3. GENERAL INFORMATION 

3-4. AC Power 

3-5. Before connecting power to the 1-1 P 3457 A, be certain 1 he line switches on the rear panel are set for 
your power source and that the proper fuse is installed. I nformation for setting the line switches and for 
fuse selection is located in Section II of this manual. 

3-6. Power-On 

3-7. The liP J457A automatically performs a power-on self test when it is switched on. This test takes ap­
proximately 1.5 seconds to complete and basically assures that the instrument is capable of operating. The 
test docs not necessarily indicate that measurements will be accura te. The power-on self test ched.s the 
master processor, slave processor and the communicntion isobtion circuitry (three of the ten tests perform­
ed by the complete self test). Upon satisfactory completion of the test, the instrument will display its HP-18 
address for approximately five seconds. The address is displayed as ADDRESS-dd where "dd" is the decimal 
address code of the instrument (the address is set to decimal 22 at the factory). Ir the test can not be com­
pleted, the instrument will display FAILED. If this occurs. refer to Section VIII for troubleshooting 
procedures. 

3-8. Upon completion of the Pov,..er-On Test, the instrument sets itself to predefined conditions (Power-On 
state). The power-on st:-~tc conditions nrc listed in Table J- 1. 

3-9. OPERATION 

3-10. The following paragraphs describe basic operating procedures for the HP 3457A Multimeter. This sec­
tion covers only front panel operating procedures such as voltnge. resistance. and current measurement s. 
Also included are manual procedures covering operation of the l-IP 44491A and 44492A Multiplexer 
Assemblies. For detailed operating information, refer to the HP J-157A Operating Manual. 

3-11. Voltage Measurements (Manual Operation) 

3-12. Function Selection. The measurement function is selected by pressing the appropriate key. The volt­
age measurement functions available are DC Volts. AC Volts anu DC Coupled AC Volts. The default func­
tion is DC Volts. 

• To measure DC Voltage- Press the DCV function 1-.ey. 

• To measure AC Voltage- Press the ACV I ACDCV function 1-.cy. 

• T o measure DC coupled AC volt:-~gc- Press the Olue SHIFT key then the ACV f ACDCV function key . 

3-1 
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AC BANDWIDTH (ACBAND) ...................... SLOW 
AUTO· RANGE ( ARANGE) .......................... ON 
AUTO·ZI:RO .................................... ON 
BEEP ...........•.....•................. . ..... ON 
CHANNELS CO NNECT ED (CHAN) ........... . ...... NONE 

DELAY ... DEFAULT (Minimum required f or accuracy) 
DIGITS DISPLAYED (NDIG) ....................... 5 
DISPLAY (OISP) ............................... ON 
EMASK ............................. 32767 enabled 
ERROR REGISTER .... . ........ Results of Self·Test 
FIXED IMPEDANCE (FIXEDZ) .................... OFF 
FREQUENCY SOURCE <FSOURCE) ............. AC VOLTS 
FUNCTION ( FUNC) ........................ DC VOLTS 
HP · IB ADDRESS .... UNCHA NGED (Factory setting 22) 
INPUT BUFFER (INBUF) .......•. . ...... .• ...... OFF 
INPUT TERMINALS (TERM) .....•. . ............ FRONT 
INTEGRATION TIME (NPLC) .... .. ............ 10 PLC 
MATH FORMAT (MFORMAT) ........ . ............ SREAL 
MATH FUNCTION (MATH) ........ .. ......... OFF, OFF 

3457A 

MATH REGISIERS . All Clcorcd Except the following 
DEGREE ...................................... 2D 
OFFSET ........................•.............. D 
REFERENCE dB (REF) ....•....•................. 1 
RES ......................................... 50 

SCALE . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . 1 
MEM ORY OIEM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OFF 
MEMORY SIZE (MSIZE) ............ Previous Setting 
NUMBER OF READINGS PER TRIGGER (NRDGS) ........ 1 
OFFSET COMPENSATION (OCOMP) ............ . .... OFF 
OUTPUT FORMAT (OFORMAT) ................... ASCII 
PROGRAt~ MEMOilY ................. .. ......... CLEAR 
READING MEMORY .................. . . ... . . ... CLEAR 
REQUEST SERVICE (ROS) .... Power ON bit unchanged 
SCAN ADVANCE ( SADV) ......... . . .. .. .. .. . ..•. HOLD 
SCAN Ll ST ( SL I ST) ..................... CHANNEL 0 
STATUS REGISTER .. Pwr ON bit+ Self·Test results 
TIMER ............................. ... .... 1 SEC. 

TRIGGER (TRIG) ....................• .. ...... AUTO 
TRIGGER ARM <TARM) ......................... AUTO 

Table 3-1. 3457A Power-On State 

3-1 3. Range Selection. The liP 3457A Auto-Range feature automaticall y selects the appropr iate range to 
measure the voltage applied. The Auto-Range feature is disabled by selecting Manual Ranging. T here are 5 
voltage measurement ranges available; 30 mY, 300 mY, 3 Y, 30 Y and 300 Y. The default range is 
Auto-Range. 

• To select Manual Rnnging and maintnin the present ran ge - Press the Oluc SHIFT key then the 
~ /HOLD s~:.:roll key. 

• To select M anual Ranging and the next higher range - Press the j /AUTO scroll key. 

• To select M anual Ranging and the next lower range- Press the ~/HOLD scroll key. 

• To return to Auto-Ranging - Press the Blue SHIFT 1-.ey then the j /AUTO scroll 1-.ey. 

3-14. Measurement Resolution. Measurement Resolution is changed by selecting the number of digits dis­
played. You can choose a display or 3 1/ 2.4 1/ 2, 5 1/ 2 or 6 1/ 2 digits. The 1/ 2 digit refers to the most sig­
nificant digit which is limited to a value of 0. I, 2. or ). T he default number of digits displayed is 5 I / 2 
(most significant digi t plus 5 digits). 

• To change the number of digits displayed - Press the DIGITS DISP I P configuration key, enter the 
number 3. 4, 5 or 6 and press the ENT I LAST ENTRY 1-.ey. 

3-15. Integration Time. The Integral ion time can be changed to reduce measurement noise or to permit 
faster readings. The integration time is dependent upon the power line frequency nnd is expressed in num­
ber of power line cycles (NPLC). There are six integration times available; 100 PLC. 10 PLC, I PLC, .I PLC. 
.005 PLC and .0005 PLC. The greater the PLC number, the quieter and more accurnte the reading wi ll be 
and the slower the measurement speed. 
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• To select the l ntegrn tion Time- Press the NPLC 1 A configurntion key, usc the f/AUTO or !/HOLD 
scroll key to display the desired number and press tltc ENT I LAST ENTRY key. 

Tlw I ntegration Time t'llll also be• t•hcmgetl br fJI't•Hillg tlrl' NPLCfA lw)', l'llfc•l'iiiJ: tire th.\hc•d 1111111bc•1· dil'ectl)', awl pre.~.\i11g 

tlte ENTJLAST ENTRY ke)'. 

3-16. Input Connections. For voltage measurement s, the input voltage is connected to the INPUT HI and LO 
Terminals. This is true for both Front and Rear Terminal operation. When using one of the optional 
Plug-In assemblies. the input is connected to the HI and LO inputs of a particu lar cltannel. 

3-17. Front/Rear Input Selection. The Input configurations nre r-ronr T ermina ls, Rear Terminalsj Scnnner 
or Open. Only one input configuration (front, rear, scannl..'r or open) can be selcctnl at a time. 

• To select I nput configurat·ion- Press the TERM I M configuration key. Usc the f/AUTO or !/HOLD 
scroll key to display the desired input and press the ENT 1 LAST ENTRY key. 

1'/re illf/111 cell/ also be• drtlllgt•tl b)' /ll'c'Ssing the TERM/M l<t')', c>ntc•l'ing the> ttpfii'Ofll'iale uumbc'l, und fli'<'Hing tit<• ENT{LAST 

ENTRY k<'}'· 

3-18. Resistance Measurements (M anual Operation) 

3-19. Func tion Selection. The measurement function is selected by pressing the appropriate function J..ey. 
The resistance measurement functions availnble are 2-Wire Ohms and 4-Wire Ohms. 

• To select 2-Wire resistance measurements- Press the OHM 1 OHMF function key. 

• To select 4-Wire resistance measurements - Press the Blue SHIFT key then the OHM 1 OHMF key . 

3-20. Range Selection. The Auto-Range feature automatically selects the appropriate range for the resis­
tance being measured. The Auto-Range feature is disabled by selecting Manual Ranging. There arc 9 resis­
tance measurement ranges available; 30 Ohms, 300 Ohms. 3 KOhms. 30 KOhms. 300 KOhms. 3 MOhms. 
30 MOhms, 300 MOhms and 3 GOhms. The extended ohms ranges (300 MOhms and 3 GOhms) are a'ailablc 
only for 2-Wire resistance measurements. The default range is Auto-Range. 

• T o select Manual Ranging and maintain the present range- Press the Blue SHIFT key then the !/HOLD 
scroll key. 

• To select Manual Ranging nnd the next higher mnge - Press the j /AUTO scroll key. 

• To select Manual Ranging and the next lower r:tnge - Press the L/HOLD scroll key. 

• To return to Auto-Ranging- Press the Blue SHIFT key then the f /AUTO set oil key. 

3-21. Measurement Resolution. Measurement Resolu tion is changed by c;electing the number of digits dis­
played. You can choose a display of 3 1/2.4 1/ 2. 5 1/2 or 6 1/2 digits. The 1/2 digit refers to the most sig­
nificant digit which is limited to a value of 0, I, 2, or 3. The default number of digits displayed is 5 1/ 2 
(most significant digit plus 5 digits). 

• To change the number or digits displayed - Press the DIGITS DISP I P configuration key. enter the 
number 3, 4, 5 or 6 and press the ENT I LAST ENTRY key . 
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3-22. Integration Time. The Integration time can be changed to reduce measurement noise or to permit 
faster readings. The integration t ime is dependent upon the power line frequency and is expressed in num­
ber of power line cycles (NPLC). There are six integration times avail::lble; 100 PLC, 10 PLC, I PLC, .I PLC, 
.005 PLC and .0005 PLC. The greater the PLC number, the quieter and more accurate the reading will be 
and the slower the measurement speed. 

• To select the Integration Time - Press the NPLC I A configuration key. Use the j /AUTO or tfHOLD 
scroll key to display the desired number and press the ENT I LAST ENTRY key. 

Thl! /ut~tgratiou Ti11u• <'UII also be ··luwgl!d b)• f11'C~~ing the NPLC/A k<')', elltt?riug the dt!sit·etl 1111111bc1' t!irc<·tl)' usiug tlrt! 

MA 1'H k~t}'S ami pressiug the ENTfLAST ENTRY k<!}' · 

3-23. Input Connections. For 2-Wire Ohms measurements. the unknown resistance is connected to the 
INPUT HI and LO terminals. This applies to both front and rear terminal operation. When using one of the 
optional Plug-In assemblies, the input would be connected to the HI and LO inputs of a particular channel. 
For 4-Wire Ohms measurements. the unknown resistance is connected to the INPUT HI and LO terminals 
and to the .n SENSE HI and LO termina ls as shown in Figure 3-1. When using the l-IP 44491A General 
Purpose Multiplexer assembly, the unknown resistance is connected as shown in Figure 3-2. 

Figure 3-1. Front Panel Connections Figure 3-2. Plug-In Connections 

3-24. Front/Rear Input Selection. The Input configurations are Front Terminals. Rear Terminals/Scanner 
or Open. Only one input configuration (front, rear, scanner or open) can be selected nt <1 time. 

• To select Input configuration - Press the TERM I M configuration key. Use the j /AUTO or t/HOLD 
scroll key to display the desired input and press the ENT 1 LAST ENTRY key. 

The i11put ~·a11 "/so be c/uwgcd V)' fJI'<'ssill{: fit•• TERM/M k<'}', cutai111: the tr{JfJI'Ofll'iatc mwtber usi11g tlte 11·1.4 TH ke)' .~ am/ 

pressi11g tile ENTfLAST ENTRY key. 

3·25. Current Measurements (Manual Operation) 

3-26. Function Selection. The measurement function is selected by pressing the appropriate function key. 
The current measurement functions available are DC Current. AC Current and DC Coupled AC Current. 

• To select DC Current- Press the DCI function key. 

• To select AC Current - Press the ACI I ACDCI function key. 

• To select DC coupled AC Current- Press the Dlue SHIFT key then the ACI I ACDCI function key. 
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3·27. Range Selection. The Auto-Range feature autom<ltica lly selects the appropriate range for the current 
being measured. The Auto-Range feature can be disabled by selecting Manu:-~1 Ranging. There are 5 DC 
current ranges availnblc: 300 uA, 3 mA, 30 mA, 300 mA and J A. There are 3 AC current ranges available: 
30 mA, 300 mA and I A. The maximum input current' for DC or AC inputs is 1.5 A peak. The default range 
is Auto-Range. 

• To select Manual Ranging and maintain the present range- Press the Dlue SHIFT key then the tfHOLD 
scroll key. 

• To select Manual Ranging and the next higher range - Press the j /AUTO scroll key. 

• To select Manual Ranging and the next lower range- Press the ~/HOLD scroll key. 

• To return to Auto-Ranging- Press the 13Jue SHIFT key then the j /AUTO scroll key. 

3-28. Measurement Resolution. Measurement Resolution is changed by selecting the number of digits dis­
played. You can choose a display of 3 1/ 2, 4 1/ 2, 5 1/ 2 or 6 1/ 2 digits. The 1/ 2 digit refers to the most sig­
nificant digit which is limited to a va lue of 0. I. 2, or 3. The default number of digits displayed is 5 1/ 2 
(most significant digit plus 5 digits). 

• To change the number of digits displayed - Press the DIGITS DISP I P configuration key, enter the 
number 3, 4, 5 or 6 and press the ENT 1 LAST ENTRY key. 

3·29. Integration Time. The I ntegration time can be changed to reduce mea:;urcment noise or to permit 
faster readings. The integration time is dependent upon the power line frequency and is expressed in num­
ber of power line cycles (NPLC). There are six integration times available; 100 PLC, 10 PLC, I PLC, .I PLC, 
.005 PLC and .0005 PLC. The greater the PLC number, the quieter and more accurate the reading will be 
and the slower the measurement speed. 

• To select the Integration Time - Press the NPLC I A configuration 1-.ey. Usc the f /AUTO or ! / HOLD 
scroll key to display the desired number and press the ENT I LAST ENTRY key. 

The f11tegruti o11 Tim<' ('llll also IN <"lulllgt>d br JII'<'.Hiug t/11• NPLC/A ker, t>uteriug the t!e~iretl uumbe•· dirc<"tlr ll.\iug tit•• 

MATH ke}'S a111l prt•.~.~iug the ENT/LAST ENTRY k<')'. 

3·30. Input Connections. For current measurements, the input current is applied to the INPUT I and LO 
Terminals. This applies to both Front and Rear Terminal operation. When using the HP 44491A Plug-In as­
sembly, the input is connected to the I and LO inputs of either channel 8 or chnnnel 9. 

3·31. Front/Rear Input Selection. The Input configurations are Front Terminals, Rear Terminals/ Scanner 
or Open. Only one input configuration (front. rear, scanner or open) can be selected at a time. 

• To select I nput configurntion - Press the TERM I M configuration key. Use the j /AUTO or ~/HOLD 
scroll key to display the desired input and press the ENT I LAST ENTRY key. 

The iuput <'1111 also l11• ,·/uwged by Jll'e.Hiug till' TERM/M k<')', t!llft>l'iug tlw apprO/Irillf<' uumb•••· u.,iug th1• MATH kt!)' .~ aud 

p1·essiug the ENT/LAST ENTRY k<'J'. 
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3-32. Frequency/Period Measurements (Manual Operation) 

3-33. Function Selection. The measurement function is selected by pressing the appropriate key. The func­
tions available are Frequency and Period. 

• To select Frequency- Press the FREQ I PER function key. 

• To select Period - Press the Blue SHIFT key then the FREQ I PER function key. 

3-34. Range Selection. The HP 3457A has an Auto-Range feature which automati<.:ally selects the proper 
range to measure the signal applied. 

3-35. Measurement Resolution. M easurement Resolution is changed by selecting the number of digits dis­
played. You can choose a display of 3 1/ 2, 4 1/ 2, 5 1/ 2 or 6 1/ 2 digits. The 1/ 2 digit refers to the most sig­
nificant digit which is limited to a value of 0, J. 2, or 3. The default number of digits displayed is 5 1/ 2 
(most significant digit plus 5 digits). 

• To change the number of digits displayed - Press the DIGITS DISP I P conl'igurntion key, enter the 
number 3, 4, 5 or 6 and press the ENT I LAST ENTRY key. 

3-36. Integration Time. The I ntegration time can be changed to reduce measurement noise or to permit 
faster readings. The integration time is dependent upon the power line frequency and is expressed in num­
ber of power line cycles (NPLC). There are six integration times avail:lble; 100 PLC, 10 PLC, I PLC, .I PLC, 
.005 PLC and .0005 PLC. The greater the PLC number, the quieter and more accurate the reading will be 
and the slower the measurement speed. 

• 

• To select the Integration Time - Press the NPLC I A configuration key. Use the f /AUTO or tfHOLD • 
scroll key to display the desired number and press the ENT I LAST ENTRY key. 

Tlw lntl!grtltioll Timt• call also be dumgetl b)' pressing the NPLC/A ker, <'ltfl!rillg tlt1• t!esirc>tl llllmbe1· dirl!<·tl)' using tlte 

MATH kl!ys and flrl!Ssing tltl' ENTfLAST ENTRY kl•)' · 

3-37. Input Connections. For frequency/ period measurements, the input signal is applied to the INPUT HI 
and LO Terminals. This applies to both Front and Rear Terminal operation. When using one of the optional 
Plug-In assemblies, the input is connected to the HI and LO inputs of a particular channel. 

3-38. Front/Rear Input Selection. The Input configurations are Front Terminals, Rear Terminals/ Scanner 
or Open. Only one input configuration (front, rear, scanner or open) can be selected at a time. 

• To select input configuration - Press the TERM I M configurntion key. Use the f /AUTO or tiHOLD 
scroll key to display the desired input and press the ENT 1 LAST ENTRY key. 

The> input cau al.~o '"' clwug••d b)• pn•s.\iug t/11• TERM/M k•T, l?llf••riug tit<> ttflfii'OJit·iaf•• llltmb.•r using t/11• lHA fH k•·r~ a/Ill 

pressing tlte ENTfLAST ENTRY ker. 

3-39. HP 44491A General Purpose Multiplexer (Manual Operation) 

3-40. The HP 4449lA General Purpose Multiplexer has eight 2-wire input channels numbered 0 through 7 
and two current/actuator channels numbered 8 and 9. The 2-wire input channels can also be configured as 
four 4-wire input channels. In this configuration the input channels are numbered 10 through 11 

3-41. M easurement Selection. Determine the type of measurement you wish to make (Voltage, Resistance, 
Current, Frequency/Period) and set the instrument for that measurement as described in the previous 
paragraphs. 
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3-42. Input Selection. When using the General Purpo~e Multiplexer, the instrumcut must be set for Rear or 
Scanner inputs. 

• To select Rear Inputs - Press the TERM f M conrigurntion key. Usc the t /AUTO or ~/HOLD scroll key 
to display REAR or SCANNER nnd press the ENT / LAST ENTRY key. 

3-43. Channel Selection. Ouly one input channel. either 2-wirc or <1-wire, plus one actuator channel cnn be 
selected at a time. When an input chnnnel is clo~c<.l, the channel previously closcu is opened. The snmc ap­
plies to the actuator channels. 

• T o select an input channel- Press the CHAN I N configuration key. enter the number of the channel to 
be closed and press the ENT / LAST ENTRY !..cy. 

• To close one of the actuator channels- Press the Blut! SHIFT key then the OFFSET COMP / C key. Use 
the ! /HOLD scroll key to displny CLOSE. Enter the number of the actuator channel to be closed (8 or 9) 
nnd press the ENT / LAST ENTRY key. 

• T o open all channels - Press the Blue SHIFT !..cy then the OfFSET COMP f C key. Use the !/HOLD 
scroll key to display CRESET and press the ENT / LAST ENTRY key. 

3-44. Scanning. The instrument can be set to automaticall y take a number of readings and store them in 
memory. This makes it possible to measure some or all of the input channels and recall the measurements 
taken. The following is a simple procedure to measure inputs connected to channels 0 through 7 of the 
HP 44491A Multiplexer. 

• Determine the type of measurement you wish to make (Voltage, Resistance, Current, Frequency/ Period) 
and set the instrument for that measuremen t as described in the previous paragraphs . 

• Select the Rear/ Scanner input - Press the TERM f M configur:1tion key. Use the j /AUTO or ~/HOLD 
scroll key to display REAR:2 or SCANNER:2 and press the ENT / LAST ENTRY key. 

• Set the Trigger to llold - Press the Blue SHIFT j,ey then the STORE IT configuration key. Use the 
~/HOLD scroll key to display the TRIG command. Press the ~ display key once to hold the command. 
Use the t /AUTO or ~/HOLD scroll key to display HOLD:4 and press the ENT / LAST ENTRY key. 

• Set the number of readings for the number of measurements to be made (in this case 8) - Press the 
NRDGS I L configurnt ion key, enter the number 8 nnd press the ENT 1 LAST ENTRY key. 

• Set the Scan Advance to Auto - Press the SCAN ADV I 0 configurntion key. Use the j /AUTO or 
~/HOLD scroll key to display AUT0:2 and pre~s the ENT / LAST ENTRY key. 

• Enable the Reading Memory - Press the CONFIG I P configuration key then the ENT f LAST ENTRY 
key. 

• Allocate Reading Memory space (each reading requires 4 bytes of memory) - Press the Blue SHIFT key 
then the TERM I M configuration key. Usc the i/HOLD scroll key to display MSIZE. Enter the number 
32 (8 read ings t imes 4 bytes) and press the ENT I LAST ENTRY key. 

• Select the channels to be measured- Press the Blue SHIFT key then the RECALL IS configuration key. 
Use the ~/HOLD scroll key to display SLIST. Enter the number of each channel you wish to measure fol­
lowed by a comma (.) to separate them (eJ\ample: 0.1,2,3,4.5.6,7). Press the ENT f LAST ENTRY key. ( Al 

11/tlll}' as 16 single digit dtallllt'l llltlllbt'rs or 8 clouhlt• cligit dttiiiiH'/ 11111/tbt•rs t'cllt be <'1111'1 t'tl tlf Oil<' time. 1'/te numbt•r of read­

ings (NRDGS) shoulcl bt! set for tht• uumber of <"htlllltt•l~ l!llt<•n•d). 
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• Make the measurement - Press the SINGLE IF configurntion key to start the measurement sequence. • 
The instrument will rend ea~.:h chnnnel listed and store the readings in memory. 

• Recall the readings - Press the Reading Memory RECALL 1 S 1-..ey then the ENT 1 LAST ENTRY key. 
The reading displayed is l'llC last reading tnkcn. The rendings are shifted into memory so that the first 
reading taken is in the highest number memory location. The last reading taken is in memory location l. 
Use the t /AUTO and ~/HOLD scroll keys to view the measurement readings. Use the +-/TEST and 
-+/RESET display keys to read the total dispby contents. 

• To repeat the same set of measurements - Press the CONFIG / R configuration key then the 
ENT I LAST ENTRY key to clear the reading memory. Press the SINGLE 1 F configuration key to start 
the new reading sequence. 

3-45. HP 44492A Reed Relay Multiplexer (Manunl Operation) 

3-46. The H P 44492A Reed Relay Multiplexer has ten 2-wire input channels numbered 0 through 9. This 
multiplexer is used to make voltage, resistance and rrcqucn~.:y or per iod measurements. I t is not designed to 
make 4-wire ohms or current measurements. 

3-47. Measurement Selection. Determine the type or measurement you wish to maJ..e (Voltage, Resistance 
or Frequency/ Period) and set the instrument ror that measurement as described in the previous paragraphs. 

3-48. Input Selection. To usc the Reed Rel:ly Multiplc,'<er. the instrument must be set to the Rear/Scanner 
input. 

• Select the Rear/Scanner input - Press the TERM 1M configuration key. Use the t /AUTO or ~/HOLD 
scroll key to display REAR:2 o r SCANNER:2 and press the ENT / LAST ENTRY key. 

3-49. Channel Selection. Only one input channel can be selected at a time. When an input channel is 
closed, the channel previously closed is automatically opened. 

• To select an input channel- Press the CHAN 1 N conrigura tion key, enter the number of the channel to 
be closed and press the ENT / LAST ENTRY key. 

• To open all channels- Press the Blue SHIFT J..ey then the OFFSET COMP f C J..cy. Use the ~/HOLD 
scroll key to display CRESET and press the ENT / LAST ENTRY key. 

3-50. Scanning. The instrument can be set to automatically take a number or readings and store them in 
memory. This makes it possible to measure some or all or the input channels and recall the measurements 
taken. The following is a simple procedure to measure inputs connected to channels 0 through 9 of the 
HP 44492A Reed Relay Multiplexer. 

• Determine the type of measurement you wish to malo.e (Voltage. 2-Wire Resi!>tnnce. Frequency/Period) 
and set the instrument for that measurement as described in the previous paragraphs. 

• Select the Rear/Scanner input - Press the TERM I M configur:1 t ion key. Use the t/AUTO or ~/HOLD 
scroll key to display REAR:2 or SCANNER:2 and press the ENT /LAST ENTRY key. 

• Set the Trigger to H old - Press the Blue SHIFT J..ey then the STORE IT configuration key. Use the 
~/HOLD scroll key to displa y the TRIG command. Press the -+/ RESET display J..ey once to hold the com­
mand. Use the t /AUTO or ~/HOLD scroll key to display HOLD:4 and press the ENT / LAST ENTRY key. 

• 

• Set the number of rertdings to match the number of measurements to be made (in this c..1se 10) - Press • 
the NDRGS 1 L configuration key, enter the number 10 and press the ENT f LAST ENTRY key. 
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• Set the Scan Advance to Auto - Press the SCAN ADV I 0 configuration key. Use the t 1 AUTO or 
~ I HOLD scroll key to display AUT0:2 and press the ENT I LAST ENTRY key. 

• Enable the Reading Memory - Press the CONFIG 1 R configuration key then the ENT I LAST ENTRY 
key. 

• Allocate Reading Memory space (each rending requires 4 bytes of memory) - Press the Blue SHIFT key 
then the TERM I M configuration key. Usc the ! I HOLD scroll key to display MSIZE. Enter the number 
40 (10 readings times 4 bytes) and press the ENT I LAST ENTRY key. 

• Select the channels to be measured- Press the Olue SHIFT key then the RECALL IS configuration key. 
Use ! I HOLD scroll key to display SUST. Enter the number or each channel you wish to measure fol­
lowed by a commn (,)to sepn rnte them (example: 0,1,2,3,4,5,6,7,8,9). Press the ENT 1 LAST ENTRY key. <As 
mony as 16 single digit channe l numbers can be entered at one time. The number of readings (NRDGS) 
shou ld be set to mat ch the number of channels entered) . 

• Make the measurement - Press the SINGLE I F configuration key to start the measurement sequence. 
The instrument will read each channel listed and store the readings in memory. 

• Recall the readings - Press the Re.1ding Memory RECALL I S key then the ENT I LAST ENTRY key. 
The reading displnyed is the last reading t:~ken. T he readings are shifted into memory so that the first 
reading taken is in the highest number memory location. The last rending taken is in memory location I. 
Use the j I AUTO and ~ I HOLD scroll keys to view the measurement readings. Use the +- and -+ display 
keys to read the total display contents. 

• To repeat the sa me set of measurements - Press the CONFIG I R configuration key then the 
ENT 1 LAST ENTRY key to clear the reading memory. Press the SINGLE I F configuration key to start 
the new reading seq uence . 
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3-JO 

(D FUNCTION KEYS- The function keys select the type of measurement. Avai table functions are: DC 
volt s (DCV), AC volts CACV), AC+DC volts (ACDCV), 2·Wire Ohrns (OHM), 4·Wire Ohms (OHMF), DC 
current (DCI), AC current (ACI), AC+DC current (ACDCI), Frequency (FREQ) and Period (PER). 

0 ANNUNCIATORS- The 12 annunciators across the bottom of the display indicate the present 
operating conditions of the instrument. The purpose of each annunciator is as fol l ows: 

SMPL · The Sample annunciator flashes to indicate disp lay updates. The maximum display rate 
is 5 updates per second. The annunciator does not indicate measurement rate. 

REM The Remote annunciator is on when the instrument is being controlled from the HP·IB. 

SRQ · The Service Request annunciator is on when the instrument is requesting service from 
the controller. 

ADRS · The Addressed annunciator is on when the instrument has been addressed to talk or 
listen on the bus. 

AC+DC - The AC+DC annunciator is on when the DC coupled AC voltage or current function has 
been selected. 

4w0 · The 4·Wire Ohms annunciator is on when the 4 ·W ire Ohms function has been se l ected. 

AZOFF · The Auto - Zero Off annunciator is on when the Auto·Zero feature has been disabled. 

MRNG The Manual Range annunciator indicates the Auto·Ranging feature has been disabled. 

MATH · The Math annunciator is on when the mathematics feature the mathematics feature has 
been selected. 

REAR The Rear Input annunciator indicates that the Rear Input Terminals have been 
selected. 

ERR · The Error annunciator flashes when an error condition exists . Error information is 
stored in the error registers. 

SHIFT · The Shift annunciator is activated when the blue shift key is pressed. 

Figure 3-3. Front Panel Features 
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Q) DISPLAY- The display is a 12 character alphanumeric liquid crystal display (LCD}. The display 
is used to show measurement readings and to display messages. When measurements are displayed, 
the first character indicates the polarity, characters 2 through 8 display the measurement 
value and the last four characters provide function and range information. The display buffer 
stores up to 24 characters. Use the +- and _. display keys to view displays in eKcess of 12 
characters. 

0 CONFIGURATION KEYS· The Math Keys are used to set the operating parameters of the instrument. 
These keys permit the user to access the command catalog to configure 62 operating paramete rs. 
The most commonly used parameters are set by pressing one of the siKteen configuration keys and 
entering the appropriate parameter value. 

(!) MATHKEYS- The Math Keys access 13 built·in mat hematical functions. 

(!) INPUTTERMINALS- The five Input Terminals provide HI and LO input conections voltage resistance 
and current measurements. DC voltage, AC voltage, AC+DC voltage and 2·Wire resistance measure· 
ments are made through the INPUT HI and LO terminals. DC current AC current and AC+DC current 
measurements are made through the INPUT LO and I terminals . 4·Wire resistance measurements are 
made through the ~ SENSE HI and LO terminals and the INPUT HI and LO terminals. 

(!)FUSE. The fuse protects the current input circuitry by limiting the input current to 1.5 amps. 

(!) OTHER KEYS· These special keys perform the following functions: 

E/SRQ key · In the normal state this key allows the user to enter eKponents (E). In the 
sh1fted state , this key sets the Request Service bit. 

·/ERROR key · In the normal state, this key is used to enter negative numbers. In the 
shifted state, this key is used to read the Error Register. 

BACK SPACE/CLEAR key · In the normal state, this key is used to back space to correct 
entries. In the shifted state, this key clears the display. 

ENT/LAST ENTRY key · In t he normal s t ate, this key is used to enter information into 
memory . In the sh if t ed s t at e , this key recalls the la s t entry made. 

(!)DISPLAY KEYS - These keys are used to change measurement ranges, scroll through the command 
catalog, shift display messages left or right, run the instrument self test routine, reset the 
instrument, read the HP·IB address and return the instrument to local (manual) control. 

Figure 3-3. Front Panel Features (cont'd) 
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4·1. INTRODUCTION 

SECTION IV 
PERFORMANCE TESTS 

4-2. Section IV contains Performance Tests designed to verify the accurocy of the HP 3457 A Multi meter. 
Accuracy specifications are listed in Table 1- l of this manual. This section also contains Operational 
Verification Tests which provide a more rapid method of testing the operation and accuracy of the unit. 
The Operational Verification Tests are designed to provide a 90% confidence that the HP 3457A is opera­
tional and meets specifications. Both the Performance Tests and Operational Verification Tests c.:'\n be per­
formed without access to the interior of the instrument. 

4·3. EQUIPMENT REQUIRED 

4-4. Equipment required for the performance tests and operational verification tests are listed in the 
Recommend Test Equipment table in Section I of this manual. Equipment other than that recommended 
may be used as long as the critical specifications are met. 

4-5. TEST RECORD 

4-6. Results of the performance or operational verification tests may be tabulated on the Test Record lo­
cated at the end of the respective procedures. The Test Record lists all of the tested specifications and their 
acceptable limits. Tt is suggested that the performance tests or operational verification tests be performed 
and the results tabulated when the instrument is received. These results can be used for comparison with 
periodic calibration results. 

4-7. CALIBRATION CYCLE 

4-8. This instrument requires periodic performance verification. The frequency at which the instrument 
should be tested is dependent upon its usage and the environmental operating conditions. To maintain 24 
hour specifications, the instrument should be checked daily; to maintain 90 day specifications, the instru­
ment should be checked at 90 day intervals. It is suggested that the performance test be performed at 90 
day intervals for normal operation. 

4·9. TEST CONSIDERATIONS 

4·1 0. General 

4-11. Because the HP J457A is capable of making high accuracy measurements. certain requirements need 
to be made. For example, standards being used to test accuracy should not introduce an y significant uncer­
tainties in the performance tests. A standard which is ten times more accumte than the HP J457A nearly 
elim inates uncertainties. Jn most cases. standards with these accuracies are not readily available. therefore, a 
compromise is necessary. A primary in house standard, one which has been ct•rtif'ied by the National Bureau 
of Standards (NBS) and can supply the necessary outputs, is recommended. If a primary standard is not 
available, one of the following may be appropriate: 

a. Use a standard which is three or four times more accurate than the HP 3457A specifications to be 
tested. Keep in mind, however. the potential uncertainties these standards may introduce. 

b. Use a highly stable calibrated standard and add the correction factors (usually supplied on the 
calibration charts) to the test reading. 

c. Send the HP 3457A to an HP Service Center or other NBS-certified standards facility for 
calibration. 
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4-12. PERFORMANCE TESTS 

The Performance Tests are divided into 6 main tests, DC Volts, AC Volts, DC Current, AC Current, Ohms, 
and Frequency. Each test can be performed independentl y of the others. The steps within each test, 
however, should be performed in order. 

MATH -----..,. 
MATH RECALL STCRO SAG 

[?] [7] [7] ~ 
A IotAN A srev A NSAW EAACA 

CJ [7] ~ c=J 
I'U.L dB STAT Q.EAA 

~ ~ [2]]~ 
LAST 

CH CCM" F IL TEA ENTRY 

~C]CJ EJ 

ll SENSE 
( .. WtfEI 

DC 
VOLTAGt: 
SOURCE 

Figure 4-1. DCV Performance Test Connections 

NOTE 

The temperature ol the environment where the~e {(·.~t.~ arc to he performed tnll.~t be 
within ±5° C of the temperature where the imtmmcnt wa.1 callhrated. The in.\trumcnt 
was ca/ihrated at the lactory in an area with a temtwrmurc• o/ 24 ° C ( ± I ° C). 

4-13. Preliminary Steps 

I. Turn the instrument ON and allow a one hour warm-up period. 

2. Be certain all external inputs are disconnected from the HP J457A. Run the TEST routine. The test 
result must read "SELF TEST OK". If the display shows "TEST FAILED", the instrument probably needs 
repair. 

3. Run the AUTO CAL routine. (Press the AUTO CAL key, enter the number I and press the ENT key). 

DC Voltage Performance Tests 

4-14. DC Voltage Function - Offset Test 

4-15. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

4-2 

I. Connect a low thermal short across the Front Panel HI and LO Input Terminals. 

2. Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 

• 

• 
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3457A 

3457A 
Input 

Short 
Short 
Short 
Short 
Short 

30 mv 
300 mv 

3 v 
2 v 
1 v 

. 1 v 
·2 v 
·3 v 
30 v 

300 v 

Performance Tests 

DC Voltage Performance Tests Cont'd 

3457A 3457A 90 day limits 1 year limits 
Range Set Up High Low High Low 

300 v DCV +000.0007 v ·000 . 0007 v +000.0007 v ·000.0007 v 
30 v DCV + 00.00020 v 00 . 00020 v + 00.00020 v . 00.00020 v 

3 v DCV + 0.000007 v 0 . 000007 v + 0 . 000007 v 0.000007 v 
300 mV DCV +000.0040 mV ·000.0040 mV +000.0040 mv ·000.0040 mv 

30 mV DCV + 00.00385 mv 00.00385 mV + 00.00385 mv 00.00385 mV 

30 mv DCV + 30.00505 mv + 29.99495 mv + 30.00520 mv + 29.99480 mv 
300 mv ocv +300.0115 mv +299.9885 mv +300.0145 mv +299.9855 mv 

3 v ocv + 3 . 000058 v + 2.999942 v + 3.000082 v + 2.999918 v 

3 v ocv + 2.000041 v + 1.999959 v + 2.000057 v + 1. 999943 v 
3 v DCV + 1.000024 v + 0.999976 v + 1.000032 v + 0.999968 v 
3 v DCV 0.999976 v 1. 000024 v 0.999968 v 1.000032 v 

3 v DCV 1. 999959 v 2 . 000041 v 1. 999943 v 2.000057 v 
3 v ocv 2.999942 v 3.000058 v . 2.999918 v 3.000082 v 

30 v ocv + 30.00125 v + 29.99875 v + 30.00140 v + 29.99860 v 
300 v ocv +300.0157 v +299.9843 v +300.0172 v +299.9828 v 

Table 4-1. DC Voltage Test limits 

3. Test the HP 3457A input offset on the 300 V, 30 V, 3 V, 300 mY and 30 mY ranges and record the 
reading of each range on the Test Record provided at the end of this section. Begin with the 300 V 
range to a llow any thermal voltages which might affect the readings on the lower ranges to dissipate. 

4. If any of the offset read ings a re beyond the limits specified on the Test Record, the instrument 
shou ld be ca librated or repaired. Refer to Section Y of this ma nua l for calibration procedures. 

5. Remove the short from the Front Pa nel In put Termina ls. 

4-16. DC Voltage Func tion - Gain Test 

4-17. Equipme nt Re quire d. A DC Voltage Standard capable of providing 30 mY (± .00551Vo), 300 mY 
(± .0012%). I V, 2 V and 3 V (± .0006%}, 30 V (± .0013%) and 300 V (± .0017%) is required for this 
procedure. 

1. Set the output of the DC Voltage Standard to 30 mY and connect it to the HP 3457A front panel 
HI and LO Input Terminals. See Figure 4-1. 

2. Use the Test Record to record the full-scale readings for the 30 mY. 300 mY, 3 V. 30 V and 300 V 
ranges. Begin with the 30 mY range. 

3. If any of the full-scale readings are beyond the specified limits, refer to Section V for calibration 
procedures. 

4. Reduce the output of the Voltage Standard to 3 volts . 

4-3 



Performance Tests 3457A 

DC Voltage Performance Tests Cont'd 

4-18. DC Voltage Function- Linearity Test 

4-19 Equipment Required. A DC Voltage Standard capable of providing I Y, 2 Y and 3 Y ( ± .0006%) is 
required for this procedure. 

I. Set the HP 3457A to the 3 Y range. 

2. Set the Voltage Standard to 3 Y, 2 Y and I Y. Use the Test Record to record the 3 Y, 2 Y and 
I V readings. 

3. Reverse the leads at the Input Terminals of the HP 3457 A to provide a negative input voltage. 

4. Set the Voltage Standard to I Y, 2 Y and 3 Y. Use the Test Record to record the -1 Y, -2 Y and 
-3 Y readings. 

6. Tf any of the linearity readings are beyond the limits specified, refer to Section V for calibration 
procedures. If the problem can not be corrected with calibration, refer to Section VIII for 
troubleshooting information. 

7. Disconnect the DC Voltage Standard from the HP 3457A Input Terminals. 

AC Voltage Performance Tests 

r---MATH ------., 
MATH ROCALL STOAE SAO 

l::J ~ [Q [1] 
R I'EAN R SOEV R NSA14' EFRlR 

~~[QGJ 
I'U..L CIB STAT CLEAR 

[!] C] ~ ~~~~ 
LAST 

CFF CONT FIL TEA EtlTRV 

~CJCJEJ 

n SENSE 
C4 WlR!J 

Figure 4-2. ACV Performance Test Connections 

4-20. AC Voltage Function - Gain Test 

AC 
VOLTAGE 
SOURCE 

4-21 . Equipment Required. An AC Signal Source capable of providing sine-wave voltages of 30 mY, 
300 m Y, I Y, 2 Y, 3 V, 30 Y and 300 Y (± O.l %) at a frequency of I KHz is required for the following 
procedure. 

• 

• 

I. Set the output of the AC Signal Source for an output voltage of 30 mY at a frequency of 1 KHz • 
and connect it to the HP 3457A front panel HI and LO input terminals. 
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AC Voltage Performance Tests Cont'd 

2. Usc the Test Rc<.:ord to record the 30 mY. 300 mY. 3 Y, 30 Y and 300 Y full-scale readings begin­
ning with the 30 rn Y range. 

3. Test the li P 3457/\ a<.:curacy at one-tenth or full-~cale on the 300 Y, JO Y. J Y and JOO mY range~. 
Set the HP 3457A to each range and the AC Signal Source to provide a ,·oltage equal to one-tenth of 
the full-scale '~due or the range selected. Use the Test Record to record the readings for each rnngc. 

4. If nny of the g:-tin rc:-tding~ :-tre beyond the limits specified in Table 4-2 and on the Test Record. the 
instrument shou ld he c:-tlibr:ttecf or repaired. Refer to Section Y of this manual for calibration 
procedures. 

5. Set the AC Voltage Standard for nn output of 30 mY. 

345 711 Input 345711 345711 90 doy limit s 

Input Freq. Range Set Up High Low 

30 mv 1 kHz 30 mv ACV 30.05020 mv 29.94980 mv 
300 mv 1 kHz 300 mv ACV 300.5020 mV 299.4980 mV 

1 v 1 kHz 3 v ACV 1.002420 v 0.997580 v 
2 v 1 kHz 3 v ACV 2.003720 v 1.996280 v 
3 v 1 kHz 3 v ACV 3.005100 v 2.994900 v 

30 v 1 kHz 30 v IICV 30.05020 v 29.91,980 v 
300 v 1 kHz 300 v ACV 300 .6820 v 299.3180 v 

30 v 1 kHz 300 v ACV 030.1690 v 029.8310 v 
3 v 1 kHz 30 v ACV 03.01510 v 02.98490 v 

300 mv 1 kHz 3 v ACV 0.301510 v 0.298490 v 
30 mv 1 kHz 300 mV ACV 030.1510 mV 029.8490 mV 

Table 4-2. AC Gain Test Limits 

4-22. AC Voltage Func tion - Frequency Response Test 

4-23. Equipment Required. An AC Signal Source capable of pro,·iding sine \\:rve voltages of 30 mV. 
300 mY and 3 Y at frequencies of I l\tlllz. JOOKII!. 100 Kllz. 20 K llz. 6.5 Kill, 400 liz, 100 liz, 45 l i t nnd 
20 l iz is required for the following procedure. Table ..J-3 lists the required accuracy of the test equipment. 

VOLTAGE FREQUENCY 

1M Hz 300KHz 100KHz 20KHz 6.5KHz 400Hz 100Hz 45Hz 20Hz 

30 mV +. 10% +. 2% +· .6% +. .3% +. .3% +. . 3% 

300 mV +. 3% +· 1% + · . 2% +. .2% +. .2% +· . 2% +· • 1% +· .3% +. .3% 

3 v +. 3% +· 1% +. .2% . . .2% +. .2% +· .2% + · . 1% +· .3% +. .3% 

Table 4-3. AC Signal Source Voltage Accuracy Requirements 

I. Set the AC Voltage Standard for <ln output \Oitage of 30 rnV nnd <.:onnect it to 1hc HP 3~57A 
front panel HI <lncl LO input terminals. 
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AC Voltage Performance Tests Cont'd 

3457A Input 3457A 3457A 90 day l im1 ts 

Input Freq. Range Set Up High Low 

30 mV 1 ~1Hz 300 mv ACF 039.6880 mv 020.3120 mv 
II II 300 kHz II II II 031.9180 mV 028.0820 rnV 
II II 100 kHz II II II 030.4080 mv 029.5920 mV 
II II 20 kfiz II II II 030. 1510 mv 029.8490 mV 
II II 6.5 kH z II II II 030. 151 0 mV 029.8490 mv 
II II 400 Hz II II II 030.1510 mV 029.8490 mV 

300 mV 1 MHz 300 mV ACF 337.1200 mv 262.8800 mV 
II II 300 kHz II II II 310.4500 mv 289.5500 mv 
II II 100 kHz II II II 302.1900 mV 297.8100 nlV 
II II 20 kHz II II " 300.5320 mv 299.4680 rnV 
II " 6 . 5 kHz II II " 300.5320 rnV 299.4680 mv 
II " 400 Hz II II II 300 . 5320 rnV 299.4680 mv 

300 mv 1 I~ Hz 3 v ACF 0.396880 v 0.203120 v 
II II 300 kHz II II 0 .319180 v 0.280280 v 
II II 100 kHz II II 0.304080 v 0.29)920 v 
II II 20 kHz II II 0.301510 v 0.298490 v 
II II 6.5 kHz II II 0.301510 v 0.298490 v 
II II 400 Hz II II 0.301510 v 0.298490 v 
3 v 1 MHZ 3 v ACF 3.371200 v 2.628800 v 
II 300 kHz II II 3.104500 v 2.895500 v 
II 100 kHz II II 3.021900 v 2.978100 v 
II 20 kHz II II 3.005320 v 2. 991,680 v 
II 6.5 kHz II II 3.005320 v 2.9946BO v 
II 400 Hz " II 3.005320 v 2.994680 v 

3 v 100 Hz 3 v ACS 3.007420 v 2.992580 v 
II 45 Hz II " 3.017920 v 2 . 982080 v 
II 20 Hz II II 3.017920 v 2.982080 v 

300 rnV 100 Hz 300 mv ACS 300.7420 mV 299.2580 mV 
II II 45 liz II II II 301.7920 mV 298.2 180 rnV 
II II 20 Hz II II II 301.7920 mV 298.2180 rnv 

Table 4-4. AC Frequency Response Tes t Limits 

2. Set the HP J457A to the AC Voltage function (ACV). the rnnge to JOO mV and the AC Bandwidth 
to AC Fnst. (To change the 13nnd\\'idth- Press the SHIFT key, then the Configuration A key. Use the ! 
scroll key to display ACBAND. Enter a number greater than 400 and press the ENT key). 

3. Usc the Test Record to record the 30 mV (300 mV tenth -scn le) readings nt 400Hz. 6.5 KH z. 
::!0 1< 11 7, 100 KI-l t.. JOO K Hz and I IVIHz. 

4. Set the AC Voltage St a ncla rei for an output volt age of 300 m V. 

5. Use the Test Record to record the 300 mV reading~ at I Ml lz, :100 Kllz, 100 1<.117, 20KHz. 6.5 KHz 
and 400 liz. 

• 

• 

• 
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Performance Tests 

AC Voltage Performance Tests Cont'd 

6. Set the HP 3457A to the 3 volt range. 

7. Use the Test Record to record the 300 mY (3 V tenth-sca le) readings at 400Hz, 6.5 KHz, 20KHz, 
100 Kl lz, 300 KHZ and I MHz. 

8. Set the AC Voltage Standard for an output voltage of 3 volts. 

9. Use the Test Record to record the 3 V readings at I Mllz. 300 KHz, 100 Kllz, 20KHz, 6.5Kllz and 
400Hz. 

10. Set the HP 3457A AC Bandwidth to AC Slow. (Press the SHIFT key, then the Configuration A Use 
the ~ scroll key to display ACBAND. Enter a number less than 400 and press the ENT key). 

II. Use the Test Record to record the 3 V readings at I 00 Hz, 45 Hz and 20 Hz. 

12. Set the AC Voltage Standard for an output voltage of 300 mY. 

13. Set the HP 3457A to the 300 mY range. 

14. Use the Test Record to record the 300 mY readings at 20 liz, 45 Hz and 100 Hz. 

15. Reduce the output of the AC Voltage Standard and disconnect it from the HP 3457A input 
terminals . 

16. If any of the readings are beyond the limits specified in Table 4-4 and on the Test Record, the in­
strument should be calibrated or repaired. Refer to Section V of this manua l for ca libration 
procedures. 

DC Current Performance Tests 

ll SENSE INPUT 
MTH t• VUU.I U Vl"ll 

MATH RECALL STORE SRQ 

[:] ~ [!] ~ 
R " EIIN R SDEV R NSMP ERROR 

c:J 1=:1 [!] c=:J LO 

NULL d8 STAT CLEIIR DC 
c:J [!] [!] CURRENT 

lAST SOURCE 
OFF CONI FILTER fNlRY 

~ CJ c::J ~ 1.1.VUO¥ HI 
.:Vl :,.'""~x"t 

Figure 4-3. DCI Performance Test Connections 
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DC Current Performance Tests Cont'd 

3457A 3457A 3457A 90 day limits 1 year limits 
Input Range Set Up High Low High Low 

Open 300 uA DCI +000.0104 uA · 000.0104 uA +000.0104 uA · 000.0104 uA 
Open 3 rnA DCI +0.000104 rnA ·0.000104 rnA +0.000104 rnA ·0.000104 rnA 
Open 30 rnA DCI +00.00104 rnA · 00.00104 rnA +00.00104 rnA · 00.00104 rnA 
Open 300 rnA DCI +000.0204 rnA ·000.0204 rnA +000.0204 rnA ·000.0204 rnA 
Open 1 A DCI +0.000604 A ·0.000604 A +0.000604 A ·0.000604 A 

300 uA 300 uA DCI 300.0704 uA 299.9296 uA 300.1304 uA 299.8696 uA 
3 rnA 3 rnA DCI 3.000704 rnA 2.999296 rnA 3.001304 rnA 2.998696 rnA 

30 rnA 30 rnA DC! 30.00704 rnA 29.99296 rnA 30.01304 rnA 29.98696 mA 
300 rnA 300 rnA DCI 300.2304 rnA 299.7696 rnA 300.2604 rnA 299.7396 rnA 

1 A 1 A DCI 1.001304 A 0.998696 A 1.001304 A 0.998696 A 

Table 4-5. DC Current Offset and Gain Test Limits 

4-24. DC Current Function - Offset Test 

4-25. Equipment Required. This procedure does not require any test equipment. 

I. Set the HP 3457A to the DC Current function (DCI). 300 uA range, and the number of digits dis­
played (DIGITS DISP) to six. 

2. Use the Test Record to record the current offset readings on the 300 uA, 3 mA, 30 mA. 300 mA 
and I A ranges. 

3. If any of the offset readings are beyond the limits specified in Table 4-5 and on the Test Record. 
the instrument should be calibrated or repaired. Refer to Section V of this manual for calibration 
procedures. 

4-26. DC Current Function - Gain Test 

4-27. Equipment Required. A DC Current Source capable of providing currents of 300 uA. 3 mA. 30 mA 
(± .007%), 300 mA (± .026%), and J A (± .04%) is required for the following procedure. 

4-8 

I. Set the DC Current Source to 300 uA and connect it to the l-IP 3457A front panel I and LO input 
terminals. 

2. Set the HP 3457A to the 300 uA range and the number of digits displayed (DIGITS DISP) to six. 

3. Use the Test Record to record the full-scale current readings for the 300 uA, 3 rnA, 30 rnA, 300 rnA 
and I A ranges. 

4. If any of the full-scale readings are beyond the limits specified in Table 4-5 and on the Test 
Record, the instrument should be calibrated or repaired. Refer to Section V of this manual for 
calibration procedures. 

5. Reduce the output of the DC Current Source and disconnect it from the HP 3457A input terminals. 

• 

• 

• 
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AC Current Performance Tests 

~--MIH -------. 
MIH A!CAU STORE SRQ 
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Figure 4-4. ACI Performance Test Connections 

Performance Tests 

4-28. AC Current Functio n - Ga in Test 

4-29. Eq uipme nt Re quired , An AC Current Source capable of providing currents of 30 rnA (± .14%), 
300 mA (± .14%) and I A(± .24%) at a frequency between 100Hz and 20KHz is required for the follow­
ing test. 

I. Set the AC Current source for an output of 30 rnA at a frequency between 100 Hz and 20KHz 
and connect it to the HP 3457A front panel I and LO input terminals. 

2. Set the HP 3457A to the 30 mA range and the number of digits displayed (DIGITS DISP) to six. 

3. Use the Test Record to record the 30 mA. 300 mA and I A full-scale readings. 

4. Jf the full -scale readings are beyond the limits specified in Table 4-6 and on the Test Record, the in­
strument should be calibrated or repaired. Refer to Section V of this manual for calibration 
procedures. 

5. Reduce the output of the AC Current Source and disconnect it from the HP 3457A input terminals. 

3457A 3457A 3457A 90 day limits 
Input Range Set Up High Low 

30 rnA 30 rnA ACI 30 . 10300 rnA 29.89700 rnA 
300 mA 300 mA ACI 301.0300 mA 298.9700 mA 

1 A 1 A ACI 1.005300 A 0.994700 A 

Ta ble 4-6. AC Current Test Limits 
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2-Wire Ohms Performance Tests 
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Figure 4-5. 2-Wire Ohms Performance Test Connections 

4-30. 2-Wire Ohms Function - Offset Test 

4-31. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

4-10 

1. Connect a low thermal short across the HP 3457 A front panel HI and LO input terminals. 

2. Set the HP 3457A to the 2-Wire Ohms Function, 30 Ohm range and the number of digits displayed 
(DIGITS DISP) to six. 

3. Use the Test Record to record the offset readings for the 30 Ohm, 300 Ohm, 3 Kohm, 30 Kohm, 
300 Kohm, 3 Mohm and 30 Mohm ranges. 

4. If any of the offset readings are beyond the limits specified in Table 4-7 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 

5 . Remove the short from the front panel input terminals. 

3457A 3457A 3457A 90 day limits 1 year limits 
Input Range Set Up 

Short 30 ohm OHM 00.20335 ohm 00.20335 ohm 
Short 300 ohm OHM 000.2035 ohm 000.2035 ohm 
Short 3 Kohm OHM 0.000207 Kohm 0.000207 Kohm 
Short 30 Kohm OHM 00.00027 Kohm 00.00027 Kohm 
Short 300 Kohm OHM 000.0010 Kohm 000.0010 Kohm 
Short 3 Mohm OHM 0.000014 Mohm 0.000014 Mohm 
Short 30 Mohm OHM 00.00083 Mohm 00.00083 Mohm 

Table 4-7. 2-Wire Ohms Offset Test Limits 

• 

• 

• 
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2-Wire Ohms Performance Tests Cont'd 

4-32. 2-Wire Ohms Function • Gain Test 

4-33. Equipment Required. Resistance Standards of 30 Ohms (± .2%), 300 Ohms ( .02%), 3 Kohms (± .003%) 
30 Kohms (± .001%), 300 K.ohms (± .001%) 3 Mohms (± .001%), and 30 Mohms (± .009%) are required for 
this procedure. 

I.Set the liP 3457A to the 2-wire ohms function (OHM) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Connect the Resistance Standard to the HP 3457A front panel HI and LO input terminals. (The 
connecting wires should be as short as possible to reduce lend resistance). 

3. U se the Test Record to record the 30 Ohm, 300 Ohm, 3 Kohm, 30 Kohm, 300 Kohm, 3 Mohm and 
30 Mohm readings. 

4. If any of the readings are beyond the limits specified in Table 4-8 and on the Test Record, the in­
strument should be calibrated or repaired. Refer to Section V for calibration procedures. 

5. Remove the Resistance standard from the HP 3457A front panel input terminals. 

3457A 3457A 3457A 90 day limits 1 year limits 
Input Range 

30 ohm 30 ohm 
300 ohm 300 ohm 

3 Kohm 3 Kohm 
30 Kohm 30 Kohm 

300 Kohm 300 Kohm 
3 Mohm 3 Mohm 

30 Mohm 30 Mohm 

Set Up 

OHM 
OHM 
OHM 
OHM 
OHM 
OHM 
OHM 

High Low High 

30.20530 ohm 29.79470 ohm 30.20560 
300.2170 ohm 299.7830 ohm 300.2200 
3.000312 Kohm 2.999688 Kohm 3.000357 
30.00132 Kohm 29.99868 Kohm 30.00177 
300.0130 Kohm 299.9870 Kohm 300.0160 
3.000179 Mohm 2.999821 Mohm 3.000209 
30.00833 Mohm 29 . 99167 Mohm 30.01283 

Table 4-8. 2-Wire Ohms Gain Test Limits 

4-Wire Ohms Performance Tests 

,---nATH ------., 
111\TH RECALL STORE SRO 

~ [!] C!J ~ 
A "EAN R SOEV A NSMP ERROR 
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ohm 
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Kohm 
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Figure 4-6. 4-Wire Ohms Offset Performance Test Connections 

Low 

29.795440ohm 
299.7800 ohm 
2.999643 Kohm 
29 .99823 Kohm 
299.9840 Kohm 
2.999791 Mohm 
29.98717 Mohm 
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4-Wire Ohms Performance Tests Cont'd 

4-34. 4-Wire Ohms Function - Offset Test 

4·35. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

4-12 

1. Set the HP 3457A to the 4-Wire Ohms f-unction (OHMF) and the nt~mber of digits displayed 
(DIGITS DISP) to six. 

2. Short the front panel input terminals of the HP 3457A as shown in Figure 4-6. 

3. Use the Test Record to record the offset readings of the 30 Ohm, 300 Ohm, 3 Kohm, 30 Kohm, 
300 Kohm, 3 Mohm, a nd 30 Mohm ranges. 

4. Jf any of the offset readings are beyond the limits specified in Table 4-9 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V of this manual for calibration 
procedures. 

5. Remove the short from the front panel input terminals. 

3457A 3457A 3457A 90 day limits 1 year limits 
Input Range Set Up 

Short 30 ohm OHMF 00.00335 ohm 00.00335 ohm 
Short 300 ohm OHMF 000.0035 ohm 000.0035 ohm 
Short 3 Kohm OHMF 0.000007 Kohm 0.000007 Kohm 
Short 30 Kohm OHMF 00.00007 Kohm 00.00007 Kohm 
Short 300 Kohm OHMF 000.0008 Kohm 000.0008 Kohm 
Short 3 Mohm OHMF 0.000014 Mohm 0.000014 Mohm 
Short 30 Mohm OHMF 00.00083 Mohm 00.00083 Mohm 

Table 4-9. 4-Wire Ohms Offset Test Limits 

Figure 4·7. 4-Wire Ohms Gain Performance Test Connections 

• 

• 

• 
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3457A Performance Tests 

4-Wire Ohms Performance Tests Cont'd 

4-36. 4-Wire Ohms Function - Gain Test 

4-37. Equipment Required. Resistance Standards of 30 Ohms (± .004%), 300 Ohms ( .002%), 3 Kohms 
(± .001 %) 30 Kohms (± .001%), 300 Kohms (± .001 %), 3 Mohms (± .001 %) and 30 Mohms (± .009%) are 
required for this procedure. 

l. Set the HP 3457A to the 4-Wire ohms function (OHMF) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Connect the a ppropriate Resistance Standard to the liP 3457A front panel input terminals as shown 
in Figure 4-7. 

3. Use the Test Record to record the resista nce readings for the 30 Ohm. 300 Ohm, 3 Kohm, 30 Kohm, 
300 Kohm, 3 Mohm and 30 Mohm ranges. 

4. If any of the readings are beyond the limits specified in Table 4- 10 and on the Test Record, the in­
strument should be calibrated or repaired. Refer to Section V for ca libration procedures. 

5. Remove the Resistance Standard from the HP 3457A front panel input terminals. 

3457A 3457A 3457A 90 day limits 1 year limits 
Input Range 

30 ohm 30 ohm 
300 ohm 300 ohm 

3 Kohm 3 Kohm 
30 Kohm 30 Kohm 

300 Kohm 300 Kohm 
3 Mohm 3 Mohm 

30 Mohm 30 Mohm 

Set Up 

OH MF 
OH MF 
OHMF 
OHMF 
OHMF 
OHMF 
OHMF 

High Low High 

30.00530 ohm 29.99470 ohm 30.00560 ohm 
300.0170 ohm 299.9830 ohm 300.0200 ohm 
3.000112 Kohm 2.999888 Kohm 3.000157 Kohm 
30.00112 Kohm 29 .99888 Kohm 30.00157 Kohm 
300.0128 Kohm 299.9872 Kohm 300.0158 Kohm 
3.000179 Mohm 2.999821 Mohm 3.000209 Mohm 
30.00833 Mohm 29.99167 Mohm 30.01263 Mohm 

Table 4-10. 4-Wire Ohms Gain Test Limits 

Frequency Counter Performance Tests 

~FREQUENCY L SOURCE 

Figure 4-8. Frequency Counter Performance Test Connections 

Low 

29.99440 ohm 
299.9800 ohm 
2.999843 Kohm 
29.99844 Kohm 
299.9842 Kohm 
2. 999791 Mohm 
29.98717 Mohm 
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Frequency Counter Performance Tests Cont'd 

4-38. Frequency Counter - Accuracy Test 

4-39. Equipment Required. A Frequency Source capable of providing a 20 l-Iz (± .016%) and a I MHz 
(± .003%) sine-wave signal is required for this procedure. 

I. Set the HP 3457/\ to the Frequency Function (FREQ). 

2. Set the Frequency Standard for a 1 volt, 20 Hz sine-wave output signal and connect it to the HI and 
LO input terminals of the HP 3457A. 

3. Use the T est Record to record the frequency readings at 20 Hz and I Mllz. 

4. Jf either of the readings are beyond the limits specified, the instrument should be calibrated or 
repaired. Refer to Section V of this manual for calibration procedures. 

Rear Input Performance Tests (Standard Instrument) 

INPUT rz WIRE! REAR TERMINALS 450V pk MAX 
HI LO I TO FRONT TERMINALS OR~ 

,..-4SOY pt 1.511 p~ 

MX ""X@--& CURRENT FUSE ® 

ilSENSE 14 WIRE! 
HI LO 

Figure 4-9. Standard Instrument Rear Input Performance Test Connections 

4-40. Preliminary Steps 

I. Short the Rear Input HI and LO terminals and the 0 Sense HI and LO terminals as shown in 
Figure 4-9. 

2. Select the Rear Terminal Input. (Press the TERM conf iguration key, enter the number 2 and press 
the ENT key. 

4·41. DC Voltage Function • Rear Terminal Offset Test 

4-42. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

• 

• 

l. Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS • 
DISP) to six. 
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3457A 

3457A 
Input 

Short 
Short 
Short 
Short 
Short 

Performance Tests 

Rear Input Performance Tests (Standard Instrument) Cont'd 

2. Test the HP 3457A input offset on the 300 Y, 30 Y, 3 Y, 300 mY and 30 mY ranges and record the 
reading of each range on the Test Record provided at the end of this section. Begin with the 300 Y 
range to allow any thermal voltages which might affect the readings on the lower ranges to dissipate. 

3. Jf any of the offset readings are beyond the limits specifieu in Table 4-11 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section Y for calibration procedures. 

3457A 3457A 90 day limits 1 year t imi ts 
Range Set Up High Low High Low 

300 v ocv +000.0007 v ·000.0007 v +000.0007 v ·000.0007 v 
30 v ocv + 00.00020 v 00.00020 v + 00.00020 v . 00.00020 v 

3 v ocv + 0.000007 v . 0.000007 v + 0.000007 v . 0.000007 v 
300 mV ocv +000.0040 rnv ·000.0040 mV +000.0040 mv ·000.0040 rnV 
30 mv ocv + 00.00385 rnV 00.00385 mv + 00.00385 mV . 00 . 00385 rnv 

Table 4-11. DC Voltage Offset Test Limits (Rear Terminals) 

4-43. DC Current Function - Rear Terminal Offset Test 

4-44. Equipment Required. This procedure does not require any test equipment. 

3457A 
Input 

Open 
Open 
Open 
Open 
Open 

I. Set the HP 3457A to the DC Current function (DCI), 300 uA range, and the number of digits dis­
played (DIGITS DISP) to six. 

2. Use the Test Record to record the current offset readings on the 300 uA, 3 mA, 30 mA, 300 mA 
and I A ranges. 

3. If any of the offset readings are beyond the limits specified in Table 4-12 and on the Test Record. 
the instrument should be calibrated or repaired. Refer to Section V for ca libration procedures. 

3457A 3457A 90 day limits 1 year limits 
Range Set Up High Low High Low 

300 uA OCJ +000.0104 uA ·000.0104 uA +000.0104 uA ·000.0104 UA 
3 rnA OCI +0.000104 mA ·0.000104 mA +0.000104 rnA ·0.000104 mA 

30 mA DCI +00.00104 mA ·00.00104 rnA +00.00104 rnA ·00.00104 mA 
300 mA OCJ +000.0204 rnA ·000.0204 rnA +000.0204 mA ·000.0204 mA 

1 A OCJ +0.000604 A ·0.000604 A +0.000604 A ·0.000604 A 

Table 4-12. DC Current Offset Test Limits (Rear Terminals) 

4-45. 2-Wire Ohms Function - Rear Terminal Offset Test 

4·46. Equipment Required. A low thermal short (copper wire) is required for this procedure . 

I. Set the HP 3457A to the 2-Wire Ohms Function, 30 Ohm range and the number of digits displayed 
(DIGITS DISP) to six. 
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Rear Input Performance Tests (Standard Instrument) Cont'd 

2. Use the Test Record to record the offset readings for the 30 Ohm, 300 Ohm, 3 Kohm, 30 Kohm, 
300 Kohm, 3 Mohm and 30 Mohm ranges. 

3. If any of the offset readings are beyond the li mits specified in Table 4- 13 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section Y for calibration procedures. 

3457A 3457A 3457A 90 day limits 1 year limits 
Input Range Set Up 

Short 30 ohm OHM 00.20335 ohm 00.20335 ohm 
Short 300 ohm OHM 000.2035 ohm 000.2035 ohm 
Short 3 Kohm OHM 0.000207 Kohm 0.000207 Kohm 
Short 30 Kohm OHM 00.00027 Kohm 00.00027 Kohm 
Short 300 Kohm OHM 000.0010 Kohm 000.0010 Kohrn 
Short 3 Mohm OHM 0.000014 Mohm 0.000014 Mohm 
Short 30 Mohm OHM 00.00083 Mohm 00.00083 Mohm 

Table 4-13. 2-Wire Ohms Offset Test Limits (Rear Terminals) 

4-47. 4-Wire Ohms Function -Offset Test 

4-48. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

4-16 

I. Set the liP 3457A to the 4-Wire Ohms Function (O HMF) and the number of digits displayed 
{DIGITS DISP) to six. 

2. Use the Test Record to record the offset readings of the 30 Ohm, 300 Ohm. 3 Kohm, 30 Kohm, 
300 Kohm, 3 Mohm, and 30 Mohm ranges. 

3. If any of the offset readings are beyond the limits specified in Ta ble 4-14 and on the Test Record. 
the instrument should be ca librated or repaired. Refer to Section Y for calibration procedures. 

3457A 3457A 3457A 90 day limit s 1 year limits 
Input Range Set Up 

Short 30 ohm OHMF 00 . 00335 ohm 00.00335 ohm 
Short 300 ohm OHHF 000 . 0035 ohm 000.0035 ohm 
Short 3 Kohm OHMF 0.000007 Kohm 0.000007 Kohm 

Short 30 Kohm OH MF 00.00007 Kohm 00.00007 I( ohm 

Shor t 300 Kohm OH MF 000.0008 Kohm 000.0008 Kohm 
Short 3 Hohm OHMF 0.000014 Mohm 0.000014 Mohm 
Short 30 Mohm OHMF 00.00083 Mohm 00.00083 Mohm 

Table 4-14. 4-Wire Ohms Offset Test Limits (Rear Terminals) 

• 

• 
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3457A Performance Tests 

Rear Input Performance Tests (44491A General Purpose Relay Assy) 

4 IIIREQ---

@ 

SHORTING WIRES 

Figure 4·10. HP 44491A Terminal Block Assembly Connections 

4-49. Preliminary Steps 

1. Short the Rear Input HI and LO terminals and the n Sense HI and LO terminals as shown in 
Figure 4-9. 

2. Select the Rear Terminal Input. (Press the TERM configuration key. enter the number 2 and press 
the ENT key . 

NOTE 

The 4449/ A R('/ay A ssemhl y and the 3457 A M u/timeter mmt have heen calihrmed 
as a unit for these test5 to apply. Calthratiun procedure5 are provtded in Sl!ction V 
of this manual. 

4·50. DC Voltage Function • 44491A Offset Test 

4·51. Equipment Required. Low thermal (copper) shorting wires are required for this procedure. 

I. Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key}. 

3. Test the input offset on the 300 V, 30 V. 3 V, 300 mY and 30 mY ranges and record the reading of 
each range on the Test Record provided nt the end of this section. Begin with the 300 V range to nl­
low any thermal voltages which might affect the readings on the lower ranges to dissipate. 

4. Test the HP 3457A input offset on channels 0 through 7 with the instrument set to the 30 mY 
range. Record the reading of each channel on the Test Record provided at the end of this section. 

5. If any of the offset readings are beyond the limits specified in Table 4-15 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 
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Rear Input Performance Tests (44491A Relay Assy.) Cont'd 

3457A 3457A 3457A Test Limits 
Input Range Set Up High Low 

Short 300 v DCV +000.0007 v ·000.0007 v 
Short 30 v ocv + 00.00020 v . 00.00020 v 

Short 3 v ocv + 0.000010 v 0.000010 v 

Short 300 mv ocv +000.0070 mv ·000.0070 mV 

Short 30 mv DCV + 00.00685 mv . 00.00685 mv 

Table 4-15. DC Voltage Offset Test L imits (44491A) 

4-52. 2-Wire Ohms Function- 44491A Offset Test Limits 

4-53. Equipment Required. Low thermal (copper) shorting wires are required for this procedure. 

l. Set the HP 3457A to the 2-Wire Ohms Function, 30 Mohm range. Set the offset compensation 
(OFFSET COMP) on, and the number of digits displayed (DIGITS DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key). 

3. Use the Test Record to record the offset readings for the 30 Mohm, 3 Mohm. 300 Kohn,1, 30 Kohm. 
3 Kohm, 300 Ohm and 30 Ohm ranges. 

4. Test the ohms offset on channels 0 through 7 with the instrument set to the 30 Ohm range. Record 
the reading of each channel on the Test Record provided at the end of this section. 

5. If any of the offset readings are beyond the limits specified in Table 4-16 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 

3457A 3457A 3457A Test limits 

Input Range Set Up 

Short 30 ohm OHM 0 2.20635 ohm 

Short 300 ohm OHM 0 02.2065 ohm 

Short 3 Kohm OHM 0 .002210 Kohm 

Short 30 Kohm OHM 0 0.00230 Kohm 

Short 300 Kohrn OHM 0 00.0033 Kohm 

Short 3 Mohm OHM 0 .000019 Mohm 

Short 30 Mohm OHM 0 0.00086 Mohm 

Table 4-16. 2-Wire Ohms Offset Test Limits (44491A) 

4-54. 4-Wire Ohms Function- 44491A Offset Test Limits 

4-55. Equipment Required. Low thermal (copper) shorting wires are required for this procedure. 
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I. Set the HP 3457A to the 4-Wire Ohms Function (OHMF). Set the offset compensation (OFFSET 
COMP) on, and the number of digits displayed (DIGITS DISP) to six. 
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3457A Performance Tests 

Rear Input Performance Tests {44491A Relay Assy.) Cont'd 

2. Close channel 10. (Press the CHAN configuration key, enter the number 10 and press the ENT key). 

3. Use the Test Record to record the offset readings of the 30 Ohm, 300 Ohm, 3 Kohm, 30 Kohm, 
300 Kohm, 3 Mohm, and 30 Mohm ranges. 

4. If any of the offset readings are beyond the limits specified in Table 4-J 7 and on the Test Record. 
the instrument shou ld be calibrated or repaired. Refer to Section V fo r ca libration procedures. 

3457A 3457A 3457A Test Limit s 
Input Range Set Up 

Shor t 30 ohm OHMF 00.00635 ohm 
Short 300 ohm OHMF 000.0065 ohm 
Short 3 Kohm OH MF 0.000010 Kohm 
Short 30 Kohm OH MF 00 .00010 Kohm 
Short 300 Kohm OHMF 000.0011 Kohm 
Short 3 Mohm OHMF 0.000017 Mohm 
Short 30 Mohm OHMF 00.00086 Mohm 

Table 4-17. 4-Wire Ohms Offset Test Limits (44491A) 

4-56. DC Current Function - 44491A Offset Test Limits 

4·57. Equipment Required. This procedure does not req uire any test equipment. 

I. Set the HP 3457A to the DC Current !'unction (DCI), 300 uA range. and the number of d igits dis­
played (DIGITS DISP) to six. 

2. Use the Test Record to record the current offset readings on the 300 uA, 3 rnA, 30 rnA, 300 rnA 
a nd 1 A ranges. 

3. If any of the offset readings are beyond the limits specified in Table 4-18 and on the Test Record. 
the instrument should be calibrated or repaired. Refer to Section V for ca libration procedures. 

3457A 3457A 3457A Test Limit s 
Input Range Set Up High low 

Open 300 uA OCI +000.0104 uA ·000.0104 uA 
Open 3 rnA OCI +0.000104 rnA · 0.000104 rnA 
Open 30 rnA OCI +00.00104 rnA ·00.00104 rnA 
Open 300 rnA OCJ +000 . 0204 rnA ·000 . 0204 mA 
Open 1 A DC! +0.000604 A ·0 . 000604 A 

Table 4-18. DC Current Offset Test Limits (44491A) 
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Rear Input Performance Tests (44492A 10 Channel Multiplex Assy) 

@ 

SHORTING WIRES 

Figure 4·11. HP 44492A Terminal Block Assembly Connections 

4-58. Preliminary Steps 

1. Connect shorting wires to the inputs of the Terminal Block assembly as shown in Figure 4-11. 

2. Select the Scanner Input. (Press the TERM configuration key, enter the number 2 and press the ENT 
key). 

NOTE 

The 44492A Multiplexer Assembly and the 3451 A Multimeter mu.H have heen 
ca/ihratcd a.\ a unit I ur these test.\ tu ap pi y. Calihration proced urc.\ are provided in 
Section V of this ma11uol. 

4-59. DC Voltage Function - 44492A Offset Test 

4-60. Equipment Required. A low thermal (copper) shorting wire is required for this procedure. 

4-20 

1. Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key). 

3. Test the HP 3457A input off set on the 300 V. 30 V. 3 V, and 300 mY ranges and record the reading 
of each range on the Test Record provided at the end of this section. Begin with the 300 V range to 
allow any thermal voltages which might affect the readings on the lower ranges to dissipate. 

4. Test the HP 3457 A input offset on channels 0 through 9 with the instrument set to the 30 m V 
range. Record the reading of each channel on the Test Record provided at the end of this section. 

5. lf any of the offset readings are beyond the limits specified in Table 4-19 and on the Test Record, 
the instrument should be ca librated or repaired. Refer to Section V of this manual for calibration 
procedures. 

• 
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Performance T ests 3457A 

Rear Input Performance Tests (44492A Multiplex Assy.) Cont'd 

3457A 3457A 3457A Test Limits 
Input Range Set Up High Low 

Short 300 v DCV +000.0007 v · 000.0007 v 
Short 30 v DCV + 00.00020 v 0 00.00020 v 
Short 3 v DCV + 0.000010 v 0.000010 v 
Short 300 mV DCV +000.0070 mv ·000.0070 mV 

Table 4-19. DC Voltage Offset Test Limits (44492A) 

4-61. 2-Wire Ohms Function - 44492A Offset Test Limits 

4-62. Equipment Required. A low thermal (copper) shor ting wire is required for this procedure. 

J. Set the HP 3457A to the 2-Wire Ohms Function, 30 Mohm range. set the offset compensation 
(OFFSET COMP) on, and the number of digits displayed (DIGITS DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key). 

3. Use the Test Record to record the offset readings for the 30 Mohm, 3 Mohm, 300 Kohm, 30 Kohm, 
3 Kohm and 300 Ohm ranges . 

4. T est the ohms offset on channels 0 through 9 w ith the instrument set to the 300 Ohm range. 
Record the reading of each channel on the Test Record provided at the end of this section. 

5. lf any of the offset readings are beyond the limits specified in T able 4-20 and on the Test Record. 
the instrument should be calibrated or repaired. Refer to Section V of this manual for calibration 
procedures. 

3457A 3457A 3457A Tes t limits 
Input Range Set Up 

Short 300 ohm OHM 004.2065 ohm 
Shor t 3 Kohm OHM 0.004210 Kohm 
Short 30 Kohm OHM 00.00430 Kohm 
Short 300 Kohm OHM 000.0053 Kohm 
Short 3 Mohm OHM 0.000021 Mohm 
Short 30 Mohm OHM 00.00086 Mohm 

Table 4-20. 2-Wire Ohms Offset Test Limits (44492A) 
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Operational Verification Tests 3457A 

4-63. OPERATIONAL VERIFICATION TESTS 

4-64. The Operational Verification Tests are an abbreviated version of the Performance Tests. The purpose 
of these tests is to provide a more rapid means of testing the performance of the HP 3457A. The 
Operational Verification Tests are designed to provide a 90% confidence that the instrument is operational 
and that it meets its specifications. 

DC Voltage Operational Verification Tests 

DC 
VOLTAGE 
SOURCE 

Figure 4-12. DCV Operational Verification Test Connections 

NOTE 

The temperature of tlw environment where the.H' tests are to he performed must be 
within ±5° C of the temperature where the instrument was calibrated. The invtmmcnt 
was calibrated at the facfory in an area with a tempaature of 20° C (± I ° C). 

4-65. Preliminary Steps 

I. Turn the instrument ON and allow a one hour warm-up period. 

2. Be certain all external inputs are disconnected from the HP 3457A. Run the TEST routine. The test 
resul t must read "SELF TEST OK". I f the display shows "TEST FAILED", the instrument probably needs 
repair. 

3. Run the AUTO CAL routine. (Press the AUTO CAL key. enter the number 1 and press the ENT key). 

4-66. DC Voltage Function - Offset Test 

4-67. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

1. Connect a low thermal short across the Front Panel HI and LO Input Terminals. 

4-22 
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Operational Verification Tests 

DC Voltage Operational Verification Tests Cont'd 

2. Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 

3. Test the HP 3457A input offset on the 30 V, 3 V, and 300 mY ranges and record the rending of 
each mnge on the Test Record provided at the end of this section. Begin with the 30 V range to allow 
any thermal voltages which might affect the readings on the lower ranges to dissipate. 

4. If any of the offset readings are beyond the limits specified in Table 4-21 and on the Test Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures. 

5. Remove the short from the Front Panel Input Terminals. 

4-68. DC Voltage Function - Gain Test 

4-69. Equipment Required. A set of low thermal cables and a DC Voltage Standard capable of providing 
300 mY(± .0012%), 3 V (± .0006%) and 30 V (± .0013%) is required for this test. 

3457A 
Input 

Short 
Short 
Short 

300 mV 
3 v 

30 v 

l. Set the output or the DC Voltage Standard to 300 mY and connect it to the HP 3457A front panel 
HI and LO In put Terminals. 

2. Use the Test Record to record the full-scale readings for the 300 mY, 3 V, and 30 V ranges. Begin 
with the 30 V range. 

3. If any of the full-scale readings are beyond the limits specified in Table 4-21 and on the Test 
Record, the instrument should be calibrated. Refer to Section V of this manual for calibration 
procedures. 

4. Reduce the output of the Voltage Standard to 0 volts and disconnect it from the HP 3457A. 

3457A 3457A 90 day limits 1 year limits 
Range Set Up High Low High Low 

30 v DCV + 00.00020 v . 00.00020 v + 00.00020 v 00.00020 v 

3 v ocv + 0.000007 v 0.000007 v + 0.000007 v 0.000007 v 
300 mV DCV +000.0040 mv · 000.0040 mV +000.0040 mv -000.0040 mV 

300 mV DCV +300.0115 mV +299.9885 mV +300.0145 mv +299.9855 mv 

3 v DCV + 3.000058 v + 2.999942 v + 3.000082 v + 2.999918 v 

30 v DCV + 30.00125 v + 29.99875 v + 30.00140 v + 29.99860 v 

Table 4-21. DC Voltage Test Limits 
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AC Voltage Operational Verification Tests 
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Figure 4-13. ACV Operational Verification Test Connections 

4-70. AC Voltage Function - Gain Tes t 

4-71 . Equipment Required. An AC Signal Source capable or prO\iding sine-v.:\\C \Oitages or 300 mV. 3 \'. 
and 30 V (± O.O'i%) at a frequency of I KHz is required for the t'olkming procedure. 

I. Set the liP 3-157A to the AC Voltage function (ACV). 

2. Connect the AC Signal Source to the liP 3457A front panel HI and LO input te•min~tls. Set the 
Signal Source fo1 an output voltage of 30 Vat a frequency of I K liz. 

J. Usc the T est Record to record the JOO rn\', 3 V and 30 Y full -scale readings beginning \\'ith the 
JO V range. 

4. If :-~ny of the gain re:-~dings are beyond the limits specified in Table 4-22 and on the Test Record, 
the inst rument should be calibr:-~ted or repaired. Refer to Section V for calibration procedures. 

3457A Input 3457A 3457A 90 doy L1mi t s 

Input Freq. Range Set Up High Low 

300 r11V 1 kHz 300 mV ACV 300.5020 rnV 299.4980 mV 
3 v 1 kHZ 3 v ACV 3.005t00 v 2 .994900 v 

30 v 1 kHz 30 v ACV 30.05020 v 29.94980 v 

Table 4-22. AC Gain Test Limits 

4-72. AC Voltage Function - Frequency Response Test 

4-73. Equipment Required. An AC Signal Source capable or p•o,iding ~ine-wave voltages of 300 mV and 
J V (±.2%) at 20 1< 117. 100 mY and J V (±.!%)at 100Hz and 300 mY and 3 Y (±.J<~n ) at 20Hz is required 
for this test. 

4-24 

I. Connect the AC Signal Source to the l i P J<l57A front panel HI and LO input terminals. Set the AC 
Volt:-~gc Stnndard for an ou tput voltage of JOO mV :1t a frequency of 20 Kl lz. 
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AC Voltage Operational Verification Tests Cont'd 

2. Set the liP .1457/\ to the AC Volt0ge function (ACY). the r0n gc to 3 V and the AC Bandwidth to 
AC Fast. ( l'o ('/wuge tit<· Jlwulll'it!tlt - /'1'('\1 flt<• S ll n:r '"'~'· ,,,., ''"' N l'I.C I A <'OII(if.llll'tlliOII "'"'· u, •. '"" t \1'1'011 

kl')' to tfi,plal -IC/J..t ,VJ). f 'ntt•ranutnb,•t J.!"''"''''' titan .fOO atulpr<''·' tit•• (' ,\' /' kt')'). 

3. Use the r est Record to record the 3 V 1/ 10 full -scale rending at ~0 K llz. 

4. Set the AC Voltage Standard f'or an out·put or J Vat 20 K ll;. Use the T esT Record To record the 
3 V. 20 K il l full-scale rending. 

). Set the liP 3<157A 1\C ll<Jndwidth TOt\(' Slow. '''"'" tit•· lllu•· SIII/I k ••. ,. '"''" tlte Nl'l.C t <'onfil:'' ' '"-

tion I<<'}'· U.H• tl~t• t .\<Toll I<<')' t o c/i.,pla)' AC/1.1 ;\' f). J;ut••t· a 111/lltb<•r .\1111111<'1' titan 400 and f>l'<'.\ .1 t/11• ENT l«')' ). 

6. Set the /\C Voltage Stantbrd !'or an outpu t or 3 V at 100 liz. Usc the Test RecorJ to record the 
3 V. 100 li t full-scale rending. 

7. Set the AC Voltage Standnrcl for an outpu t or 3 Vat 20 liz. Usc the Test Record to record the 3 V, 
20 Hz full -sca le reading. 

8. I f nny of the readings nrc beyond the lirnits specified in Tnblc 4 23 and on the Test Record. the in­
strument should be calibrated or repaired. Refer to Se<.:tion V t'ot calibration pto<.:edures. 

3457A Input 3457A 3457A 90 d11y l1 mi ts 

Input Frcq. Range Set Up H1gh Low 

300 mv 20 kHz 3 v ACF 0.301510 v 0.298490 v 
3 v 20 kHz 3 v ACF 3.005320 v 2.994680 v 
3 v 100 Hz 3 v ACS 3.007420 v 2.992580 v 
', v 20 Hz 3 v ACS 3.017920 v 2.982080 v 

Table 4-23. AC Frequency Response Test Limits 

DC Current Operational Verification Tests 
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Figure 4-14. DCI Operational Verification Test Connections 
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3457A 3457A 3457A 
Input Range Set Up 

Open 3 mA DCI 
Open 1 A DC! 

DC Current Operational Verification Tests Cont'd 

90 day limits 
High L ow 

+0.000104 mA ·0.00 0104 
+00.00604 mA ·00.0 0604 

rnA 
mA 

1 year limits 
High 

+0.000104 mA 
+00.00604 mA 

Low 

-0.000104 mA 
-00.00604 mA 

3 mA 3 mA DCI 3.000704 mA 2.999 296 rnA 3. 001304 rnA 
0.300844 A 

2.998696 rnA 
0.299156 A 300 mA 1 A DCI 0.300814 A 0.299 186 A 

Table 4·24. DC Current Test Limits 

4-74. DC Current Function- Offset Test 

4-75. Equipment Required. This procedure does not require any test equipment. 

1. Set the HP 3457 A to the DC Current function (DCI). 3 mA range, and the number of digits dis­
played (DIGITS DISP) to six. 

2. Use the Test Record to record the current offset readings on the 3 mA and I A ranges. 

3. If either of the offset readings are beyond the limits specified in Table 4-24 and on the Test 
Record, the instrument should be calibrated or repaired. Refer to Section V for calibration 
procedures. 

4-76. DC Current Function - Gain Test 

4-77. Equipment Required. A DC Current Source capable of providing currents of 3 rnA and 300 rnA 
(± .007%) is required for the following procedure. 

4-26 

I. Set the DC Current Source for an output of 0 rnA and connect it to the HP 3457 A front panel I 
and LO input terminals. 

2. Set the HP 3457A to the 3 rnA range and the number of digits dispbyed (DIGITS DISP) to six. Set 
the DC Current Source to 3 rnA. 

3. Use the Test Record to record the 3 rnA full-scale current reading. 

4. Set the HP 3457A to the I A range and set the DC Current Source for an output of 300 rnA. 

5. Use the Test Record to record the 300 mA reading. 

6. If either of the readings are beyond the limits specified in Table 4-24 and on the Test Record, the 
instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 

7. Set the output of the DC Current Source to 0 and disconnect it from the HP 3457A input 
terminals. 
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AC Current Operational Verification Tests 
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Figure 4-15. ACI Operational Verification Test Connections 

4-78. AC Current Function - Gain Test 

4-79. Equipment Required, An AC Current Source capable of providing a current of 300 mA (± .I 0A1) at a 
frequency of 1 KHz is required for the following test. 

l. Set the AC Current source for an output of 0 rnA and connect it to the HP 3457A front panel I 
and LO input terminals . 

2. Set the J I P 3457 A to the 300 rnA range and the number of digits displayed (DIGITS DISP) to six. 
Set the AC Current Source for an output of 300 mA at a frequency of I KHz. 

3. Use the Te::;t Record to record the 300 mA full-sca le reading. 

4. If the full -scale reading is beyond the limits specified on the Test Record (30 1.0300 rnA - 298.9700 
rnA), the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 

5. Reduce the output of the AC Current Source to 0 and disconnect it from the HP 3457A input 
termina ls. 

2-Wire Ohms Operational Verification Tests 

4-80. 2-Wire Ohms Function - Offset Test 

4-81. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

l. Connect a low thermal short across the HP 3457 A front panel HI and LO input terminals. 

2. Set the HP 3457A to the 2-Wire Ohms Function, 3 Kohm rnnge nnd the number of digits displnyed 
(DIGITS DISP) to six . 

3. Use the Test Record to record the offset readings for the 3 Kohm, 30 K.ohrn and 300 Kohm ranges. 
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2-Wire Ohms Operational Verification Tests Cont'd 
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Figure 4·16. 2-Wire Ohms Operational Verification Test Connections 

4. Jf any of the offset readings are beyond the limits specified in Table 4-25 and on the Test Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures. 

5. Remove the short from the front panel input terminals. 

3457A 3457A 3457A 90 day limits 1 year limits 

Input Range Set Up 

Short 3 Kohm OHM 0.000207 Kohm 0.000207 Kohm 
Short 30 Kohm OHM 00.00027 Kohm 00.00027 Kohm 
Short 300 Kohm OHM 000.0010 Kohm 000 . 0010 Kohm 

Table 4-25. 2-Wire Ohms Offset Test Limits 

4-82. 2-Wire Ohms Function - Gain Test 

4-83. Equipment Required. Resistance Standards of 3 Kohms (± .001%). 30 Kohms (± .001%). and 
300 Kohms (± .001%) are required for this procedure. 

4-28 

LSet the HP 3457 A to the 2-wire ohms function (OHM) and the number of digits dispbyed (DIGITS 
DISP) to six. 

2. Connect the Resistance Standard to the HP 3457A front panel HI and LO input terminals. (The 
connecting wires should be as short as possible to reduce lead resistance). 

3. Use the Test Record to record the 3 Kohm, 30 Kohm and 300 Kohm full-scale readings. 

4. Jf any of the readings are beyond the limits specified in Table 4-26 and on the Test Record, the in­
strument should be calibrated. Refer to Section V of this manua l for calibration procedures. 

5. Remove the Resistance standard from the HP 3457A front panel input terminals. 

• 

• 

• 
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J457A 

3457A 
Input 

3 Kohm 
30 Kohm 

300 Kohm 

3457A 
Range 

3 Kohm 
30 Kohm 

300 Kohm 

Operational Verification 'I ests 

2-Wire Ohms Operational Verification Tests Cont'd 

3457A 90 dny l illli ts 
Set Up High Low High 

OHM 3.000312 Kohm 2.999688 Kohm 3.000357 
OHM 30.00132 Kohm 29.99868 Kohm 30.00177 
OHM 300.0130 Kohm 299.9870 Kohm 300.0160 

Table 4-26. 2-Wire Ohms Gain Test Limits 

4-Wire Ohms Operational Verification Tests 

,----MATH-----._ 
MIITH RECALL STORE SRQ 

[2]] [!:] [2] [JJ 
R M~AN R SOEV R NSAMP ERROR 

c:::J [:] ~ c=J 
~LL ~ nAT 

[!] [!::J ~ 
OFf CONI fILlER 

~CJCJ 

CllAR 

lAST 
ENUn 

~ 

ll SENSE INPUT 
14 WJM) (Z Yll~fl 

t.!WUC'J 

·~':vl:...(~~ 

1 year limits 
Low 

Kohm 2. 999643 
Kohm 29.99823 
Kohm 299.9840 

Kohm 
Kohm 
Kohm 

Figure 4-17. 4-Wire Ohms Operational Verification Test Connections 

4-84. 4-Wire Ohms Function - Offset Test 

4-85. Equipment Required. A low thermal short (copper wire) is required for 1 his p1 ocedure. 

1. Set the HP 3457A to the 4-Wire Ohms Function (OHM F) and the number of digits displayed 
(DIGITS DISP) to six. 

2. Short the front pnnel input terminnls of the liP 3457A as shown in rigure 4- 17. 

3. Use the T est Record to record the offset rcndings of the 3 Kohm. 30 Kohm and 300 Kohm rnnges. 

4. If any of the offset readings are beyond the limits specified in Tnble 4-27 and on the Test Record. 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures 

5. Remove the short from the front panel input terminals . 
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Operationnl Verification Tests 3457A 

4-Wire Ohms Operational Verification Tests Cont'd 

3457A 3457A 3457A 90 day limits 1 year limits 
Input Range Set Up 

Shor· t 3 Kohm OHMF 0.000007 Kohrn 0.000007 Kohm 
Short 30 Kohm OHMF 00.00007 Kohm 00.00007 Kohm 

Short 300 Kohm OHMF 000.0008 Kohm 000.0008 Kohm 

Table 4-27. 4-Wire Ohms Offset Test Limits 

Figure 4-18. 4-Wire Ohms Operational Verification Test Connections 

4-86. 4-Wire Ohms Function - Gain Test 

4-87. Equipment Required. Resistnnce Standards of 3 Kohms (± .OOI<!fc,), 30 K ohms (± .001 %) nncl 
300 Kohms (± .00 1%) nre required for this procedure. 

4-30 

I. Set the HP 3457A to the 4-Wire ohms function (OHMF) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Connect the appropriate Resistance Stnndard to the liP 3457A front panel input terminals as shown 
in Figure 4- 18. 

3. Use the Test Record to record the resistance readings f or the 3 K ohm, 30 Kohm nnd 300 Kohm 
ranges. 

4. I f any of the readings are beyond the limits specified in Table 4-:28 and on the Test Record, the in­
strument shou ld be ca librated. Refer to Section V of this manunl for calibrat ion procedures. 

5. Remove the Rcsistnncc Standard from the liP 3457A front panel input terminals. 

• 

• 

• 
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3457A 

3457A 
Input 

3 Kohm 
30 Kohm 

300 Kohm 

3457A 
Range 

3 Kohm 
30 Kohm 

300 Kohm 

Operational Ver ification 1 ests 

4-Wire Ohms Operational Verification Tests Cont'd 

3ft57A 90 doy limits 1 year 
Set Up High Low tti gh 

OHMF 3.000112 Kohm 2.999888 Kohm 3.000157 Kohm 
OttMF 30.00112 Kohrn 29.99888 Kohm 30.00157 Kohm 
OHI~F 300 .0128 Kohm 299.9872 Kohm 300.0158 Kohm 

Table 4-28. 4-Wire Ohms Gain Test Limits 

Frequency Counter Operational Verification Tests 

IFtlEQUE~ l SOURCE_j 

limits 
Low 

2.999843 Kohm 
29.99844 Kohm 
299.9842 Kohm 

Figure 4-19. Frequency Counter Operational Verification Test Connections 

4-88. Frequency Counter - Accuracy Test 

4-89. Equipment Required. A Frequency Source capable of providing a 20 liz(± .01%) and n I Mll7 
(± .003%) sine-wave signal is required for this procedure. 

J. Set the HP 3457A to the Frequency Function (FREQ). 

2. Set the Frequency Standard for a I volt. 20 H£ sine-wave output signal and connect it to the HI 
and LO input termina ls of the HP 3457A. 

3. Use the Test Record to record the frequency rcndings at 20 Hz nnd I M Hz. 

4. I f either of the readings are beyond the limits specified, the instrument should be calibrated. 
Refer to Section V of this manual for calibration procedures . 
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Operational Verification Tests 3457A 

Rear Input Operational Verification Tests (Standard Instrument) 

.O.SENSE 14 WIREI INPUT 12 WIRE I 
HI LO HI LO I 

/"" 450V pk 1. 51\ p~ 
MX MAX@-

REAR TERMINALS 450V pk MAX 
TO FRONT TERMINALS OR~ 

& CURRENT FUSE 

Figure 4-20. Standard Instrument Rear Input Test Connections 

4-90. Preliminary Steps 

I. Short the Rear Input HI and LO terminals and the n Sense HI and LO terminals as shown in 
Figure 4-9. 

2. Select the Rear Terminal Input. (Press the TERM configuration key, enter the number 2 and press 
the ENT key. 

4-91. DC Voltage Function - Rear Terminal Offset Test 

4-92. Equipment Required. A low thermnl short (copper wire) is required for this procedure. 

I. Set the liP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to six. 

2. Test the HP 3457A input offset on the 30 V, :1 V and 300 mY ranges and record the reading of 
each range on the T est Record provided at the end of th is section. Ocgin with the 30 V range to allow 
any thermal voltages which might affect the readings on the lower ranges to dissip::~te. 

3. If any of the offset readings are beyond the limits specified in Tnble 4-29 and on the T est Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures. 

3457A 3457A 3457A 90 day limits 1 year limits 

Input Range Set Up 

Short 30 V DCV 
Short 3 V OCV 
Short 300 mV DCV 

4-32 

High 

+ 00.00020 v 
+ 0.000007 v 
+000.0040 mV 

Low 

00.00020 v 
0.000007 v 

·000.0040 mv 

High 

+ 00.00020 v 
+ 0.000007 v 
+000.0040 mv 

Table 4-29. DC Voltage Offset Test Limits (Rear Terminals) 

Low 

00.00020 v 
0.000007 v 

·000.0040 mV 

• 

• 

• 
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3457A Operational Verification Tests 

Rear Input Operational Verification Tests (Standard Instrument) Cont'd 

4-93. DC Current Function · Rear Terminal Offset Test 

4·94. Equipment Required. This procedure docs not require any test equipment. 

3457A 
Input 

Open 
Open 

1. Set the HP 3457A to the DC Current function (DCI), 3 rnA range, and the number of digits dis­
played (DIGITS DISP) to six. 

2. Use the Test Record to record the current offset readings on the 3 mA and I A ranges. 

3. lf any of the offset readings are beyond the limits specified in Table 4-30 and on the Test Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures. 

3457A 3457A 90 day limits 1 year limits 
Range Set Up High Low High Low 

3 rnA DCI +0.000104 rnA ·0.000104 rnA +0.000104 rnA ·0.000104 rnA 
30 rnA OCJ +00.00104 rnA ·00.00104 rnA +00.00104 rnA ·00.00104 rnA 

Table 4-30. DC Current Offset Test Limits (Rear Terminals) 

4-95. 2-Wire Ohms Function · Rear Terminal Offset Test 

• 4-96. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

• 

1. Set the HP 3457A to the 2-Wire Ohms Function, 3 Kohm range and the number of digits displayed 
(DIGITS DISP) to six. 

2. Use the Test Record to record the offset readings for the 3 Kohm, 30 Kohm and 300 Kohm ranges. 

3. If any of the offset readings are beyond the limits specified in Table 4-31 and on the Test Record, 
the instrument shoukl be ca librated. Refer to Section V of this manual for calibration procedures. 

3457A 3457A 3457A 90 day limits 1 year limits 
Input Range Set Up 

Short 3 Kohm OHM 0.000207 Kohm 0.000207 Kohm 
Short 30 Kohm OHM 00.00027 Kohm 00.00027 Kohm 
Short 300 Kohm OHM 000.0010 Kohm 000.0010 Kohm 

Table 4-31. 2-Wire Ohms Offset Test Limits (Rear Terminals) 

4-97. 4-Wire Ohms Function - Offset Test 

4-98. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

I. Set the HP 3457A to the 4-Wire Ohms Function (OHMF) nnd the number of digits displayed 
(DIGITS DISP) to six. 

4-:n 



Operational Verification Tests 3457A 

Rear Input Operational Verification Tests (Standard Instrument) Cont'd 

2. Use the Test Record to record the offset readings of the 3 Kohm, 30 Kohm and 300 Kohm ranges. 

3. If any of the offset readings are beyond the limits specified in Table 4-32 and on the Test Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures. 

3457A 3457A 3457A 90 day t imi ts 1 year limits 

Input Range Set Up 

Short 3 Kohm OHMF 0.000007 Kohm 0.000007 Kohm 

Short 30 Kohm OHMF 00.00007 Kohm 00.00007 Kohm 

Short 300 Kohm OHMF 000.0008 Kohm 000.0008 Kohm 

Table 4-32. 4-Wire Ohms Offset Test Limits (Rear Terminals) 

4 WIREO---

Rear Input Operational Verification Tests 

(44491A General Purpose Relay Assy) 

SHORTING WIRES 

Figure 4-21. HP 44491 A Terminal Block Assembly Connections 

@ 

4-99. Preliminary Steps 

4-34 

I. Connect shorting wires to the channel 10 inputs of the Termina l Block assembly as shown in 
Figure 4-21. 

2. Select the Scanner Input. (Press the TERM configuration key, enter the number 2 and press the ENT 
key). 

NOTE 

The 44491 A Relay A ssemhl y and the 3457 A M ultimcter must have hcen calihrated 
as a unit /or tht:st: tt:sts to apply. Calibration proct:dures art: provided in St:clion V 
o/ this manual. 

• 

• 

• 
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3457A Operational Verification Tests 

Rear Input Operational Verification Tests 
(44491A General Purpose Relay Assy) 

4-100. DC Voltage Function - 44491 A Offset Test 

4-101. Equipment Required. Low thermal (copper) shorting wires are required for this procedure. 

I. Set the liP 3457 A to the DC Voltage function (DCV) and the number of digits displayed {DIGITS 
DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key. enter the number 0 and press the ENT key). 

3. Test the HP 3457A input offset on the 30 V, 3 V nnd 300 mY ranges nnd record the rending of 
each range on the Test Record provided at the end of this section. Begin with the 30 V range to allow 
any therma l voltages which might affect the readings on the lower ranges to dissipate. 

4. If any of the offset readings are beyond the limits specified in Table 4-33 and on the Test Record, 
the instrument shou ld be calibrated or repaired. Refer to Sect ion V for calibration procedures. 

3457A 3457A 3457A Test Limits 
Input Range Set Up High Low 

Short 30 v ocv + 00.00020 v . 00.00020 v 
Short 3 v DCV + 0.000010 v 0.000010 v 
Short 300 mv DCV +000.0070 mV · 000.0070 mV 

Table 4-33. DC Voltage Offset Test Limits (44491A) 

4-102. 2-Wire Ohms Function - 44491 A Offset Test Limits 

4-103. Equipment Required. Low thermal (copper) shorting wires are required for this procedure. 

I. Set the HP 3457 A to the 2-Wire Ohms Function. 3 Kohm range. Set the offset compensation 
(OFFSET COMP) on, and the number of digits displayed (DIGITS DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key). 

3. U se the Test Record to record the offset reading for the 3 Kohm range. 

4. Test the ohms offset on channels 0 through 7 with the instrument set to the 3 Kohm range. Record 
the reading of each channel on the T est Record provided at the end of this section. 

5. I f any of the offset readings are beyond ± 0.002207 KOhms, the instrument should be calibrated or 
repaired. Refer to Section V for calibration procedures. 

4-104. 4-Wire Ohms Function- 44491A Offset Test Limits 

4-105. Equipment Required. Low thermal (copper) shorting wires are required for this procedure. 

I. Set the HP 3457A to the 4-Wire Ohms Function (OHMF). Set the offset compensation (OFFSET 
COMP) on, and the number of digi ts displayed (DIGITS DISP) to six. 

4-35 



Operational Verification Tests 3457A 

Rear Input Operational Verification Tests 
(44491A General Purpose Relay Assy) 

2. Close channel 10. (Press the CHAN configuration key, enter the number 10 and press the ENT key). 

3. Use the Test Record to record the offset reading of the 3 Kohm range. 

4. If any of the offset reading is beyond ± 0.000010 KOhm, the instrument should be calibrated or 
repaired. Refer to Section V for calibration procedures. 

4-106. DC Current Function- 44491A Offset Test Limits 

4-107. Equipment Required. This procedure does not require any test equipment. 

4-36 

I. Set the HP 3457A to the DC Current function (DCI), 3 mA range, and the number of digits dis­
played (DIGITS DISP) to six. 

2. Use the Test Record to record the current offset readings on the 3 mA and l A ranges. 

3. If either of the offset readings are beyond the limi ts specified in Table 4-34 and on the Test 
Record, the instrument should be calibrated or repaired. Refer to Section V for calibration 
procedures. 

@ 

34.27A 
Input 

Open 
Open 

3457A 3457A Test L irni ts 
Range Set Up High Low 

3 rnA DCI +0.000104 rnA · 0 . 000104 
30 rnA DCI +00.00104 rnA ·00.00104 

Table 4-34. DC Current Offset Test Limits (44491A) 

Rear Input Operational Verification Tests 
(44492A 10 Channel Multiplex Assy) 

(;'o'J (;''] (;'z'J (;''] (;'4'] (;'J (;''] (;'7'] (;'e'J (;'9'] 

0 0 

SHORTING WIRE 

rnA 
rnA 

Figure 4-22. HP 44492A Terminal Block Assembly Connections 

@ 
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3457A Operational Verification Tests 

Rear Input Operational Verification Tests 
(44492A 10 Channel Multiplex Assy) 

4-108. Pre limina ry Steps 

1. Connect a short ing wire to the channel 0 inputs of the Terminal Block assembly as shown in 
Figure 4-22. 

2. Select the Scanner Input (Press the TERM configuration key, enter the number 2 and press the ENT 
key). 

NOTE 

The 4449 2A M ulriplexer A ssemhl y and rhe 3457 A M ultimeter musr have heen 
calibrated as a unit lor these tt'sts to apply. Calibration procedures are provided in 
Section V of this manual. 

4-109. DC Voltage Func tion · 44492A Offs et Test 

4-110. Equipment Required. A low thermal (copper) shorting wire is required for this procedure. 

l. Set the HP 3457A to the DC Voltage f unction (DCV) and the number of digits displayed (DIG ITS 
DIS P) to six . 

2. Close channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key). 

3. Test the HP 3457A input offset on the 300 mV range and record the reading on the Test Record 
provided at the end of this section. 

4. If the offset reading is beyond ± 000.0070 mV, the instrument should be calibrated or repaired. 
Refer to Section V for calibration procedures. 

4·111. 2-Wire Ohms Func tion · 44492A Offset Te st Limits 

4-112. Equipment Re quired. A low thermal (copper) shorting wire is required for this procedure. 

1. Set the HP 3457A to the 2-Wire Ohms Function, 3 Kohm range. Set the offset compensa tion 
(OFFSET COMP) on, and the number of digits displayed (DIGITS DISP) to six. 

2. Close channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key). 

3. Use the Test Record to record the offset reading for the 3 Kohm range. 

4. Test the ohms offset on channels 0 through 9 with the instrument set to the 3 Kohm range. Record 
the reading of each channel on the Test Record provided at the end of this section. 

5. If any of the offset readings are beyond ± 0.004210 KOhm, the instrument should be calibrated or 
repaired. Refer to Section V for calibration procedures . 
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Hewlett -Packard Mode l 3457A 
Digital Mutimeter 
Serial Number _____ _ 

Step# Input to Set·Up and 
3457A Configuration 

OFFSET TEST 

Short 300 V Range 

2 Short 30 V Range 

3 Short 3 V Range 

4 Short 300 mv Range 

5 Short 30 mv Range 

GAIN TEST 

6 30 mV 30 mV Range 

7 300 mv 300 mv Range 

8 3 v 3 v Range 

9 30 v 30 V Range 

10 300 v 300 V Range 

LINEARITY TEST 

11 3 v 3 V Range 

12 2 v 3 V Range 

13 v 3 v Range 

14 1 v 3 V Range 

15 2 v 3 v Range 

16 3 v 3 v Range 

PERFORMANCE TEST CARD 
90 DAY LIMITS 

DC VOLTAGE TEST 

High Reading 
Limit 

+ 000.0007 v 

+ 00.00020 v 

+ 0.000007 v 

+ 000.0040 mV 

+ 00.00385 mV 

+ 30.00505 mV 

+ 300.0115 mv 

+ 3.000058 v 

+ 30.00125 v 

+ 300.0157 v 

+ 3.000058 v 

+ 2.000041 v 

+ 1.000024 v 

0.999976 v 

1. 999959 v 

2.999942 v 

Test Performed by -----
Date ___ _ 
Reference Temperature ___ _ 

Low 
Limit 

000 . 0007 v 

00.00020 v 

0.000007 v 

000.0040 mV 

00.00385 mv 

+ 29.99495 mv 

+ 299.9885 mv 

+ 2.999942 v 

+ 29.99875 v 

+ 299.9843 v 

+ 2.999942 v 

+ 1.999959 v 

+ 0.999976 v 

1.000024 v 

2.000041 v 

3.000058 v 

Test 
Pass 

---

---

- --

---

- --

Test 
Fail 

---

---

- --

---

- --



Hewlett·Packaru M~del 3457A 
Digital Mutimetcr 
Serial Number _____ _ 

Step# Input to 
3457A 

Set·Up anu 
Conf i guration 

PERFORMANCE TEST CARD 
90 DAY LIMITS 

AC VOLTAGE TEST 

High 
Limit 

Rcilding 

Test Performed by ____ _ 

Da t e 
Reference Temperature ___ _ 

Low 
L i 111 it 

Test 
Pass 

Test 
Fail 

Set t he 3457A to th e AC Voltage Function and run the 1\UTO ·CAL 2 routine . 

GAIN TCST 

2 30mV, 1 K~tz 30 rnVAC Range 30.05020 nlV 29 .949ll0 rnv - - --- ---

3 300mV,1KHz 300 mVAC Range 300.5020 mV 299.4980 rnV --- ---

4 1V,1KHz 3 VAC Range 1.002420 v 0.997580 v --- ---

5 2V,1KHz 3 VAC R<mge 2.003720 v 1.996280 v --- ---

6 3V,1KHz 3 VAC Range 3.005100 v 2.994900 v --- ---

7 30V,1KH z 30 VAC Range 30.05020 v 29.94980 v --- ---

ll 300V,1KH2 300 VAC Range 300.6820 v 299.3 180 v --- ---
9 30V, 1KHz 300 VAC Range 030. 1690 v 029.8310 v --- ---

10 3V,1KHZ 30 VAC Range 03.015 10 v 02 . 98490 v --- ---

11 300mV,1KHz 3 VAC Range 0.301510 v 0. 298490 v --- ---

12 30rnV,1K ~t z 300 mVAC Range 030.1510 mv 029.8490 rnv --- ---
13 Se t the 3457A to AC r nst Response (ACBANO > 400) 

FREQUE NCY RESPONSE TEST 

14 30mV, 1Mitz 300 mVAC Range 039.6880 mV 020.3120 mv --- ---
15 30rnV,300KHz 300 mVAC Range 031 .9180 rnv 028.0820 mv --- ---
16 30mV, 100KHz 300 mVAC Range 030.4080 mv 029.5920 mv 

17 30mV,20KHz 300 mVAC Range 030 .1 510 mV 029.8490 mv --- ---

18 30mV,6.5KHz 300 mVAC Range 030.1510 mv 029.8490 mv --- ---
19 30mV,400Hz 300 mVAC Range 030.1510 mV 029 . 8490 rnV --- ---

2 

• 

• 

• 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 

• Hewlett · Packord Model 3457A Test Performed by 

0 i g i tal Mutinte t er Date 

Ser ial Numbe r Reference Temperature 

AC VOLTAGE TES T ( Cont 'd) 

St ep# Inpu t t o Se t · Up and High Rend 1ng Low Tes t Tes t 

3457A Configuration Limit L i rn i t Pass Fail 

FREQUENCY RESPONSE TEST (Cont'd) 

20 300mV, 1MIIz 300 mVAC Rnnge 337.1200 mV 262.8800 mv - - - - - -

21 300mV , 300KHz 300 mVAC Range 310.4500 mV 289.5500 mV - -- ---

22 300mV,100KHz 300 rnVAC Range 302.1900 ow 297.8100 mV --- - --
23 300mV,20t..Hz 300 mVAC Rnngc 300.5320 mv 299.4680 mv - -- - --
24 300mV,6.5KHz 300 mVAC Range 300.5320 mv 299.4680 mV --- - --

25 300mV,4 0011z 300 mVAC Range 300 .5320 rnV 299.4680 ntV - - - - - -

26 300mV,1MHz 3 VAC Range 0.396880 v 0.203120 v --- - --

• 27 300mV,300KHz 3 VAC Range 0.319180 v 0.280820 v - -- ---

28 300mV,100KHz 3 VAC Range 0.304080 v 0.295920 v - - - - --

29 300mV,20KHz 3 VAC Range 0 . 301510 v 0.298490 v - -- ---

30 300mV,6.5KHz 3 VAC Range 0.301510 v 0.298490 v --- ---

31 300rnV,400Hz 3 VI\C Range 0.301510 v 0. 298490 v --- - --

32 3V,H4Hz 3 VAC Range 3.371200 v 2.628800 v 

33 3V,300KHz 3 VAC Range 3.104500 v 2.895500 v --- - - -

34 3V, 100KHz 3 VAC Range 3.021900 v 2.978100 v - - - - --

35 3V,20KHz 3 VAC Range 3.005320 v 2.994680 v - - - - --

36 3V,6.5KHz 3 VAC Range 3.005320 v 2.994680 v ---- --

37 3V,400Hz 3 VAC Range 3.005320 v 2 .994680 v - - - - - -

• 



Hewlett·Packard Model 
Digital Mutimeter 
Serial Number 

Step# Input to 
3457A 

3457A 

Set·Up and 
Configuration 

PERFORMANCE TEST CARD 
90 DAY LIMITS 

AC VOLTAGE TEST (Cont ' d) 

High Reading 
Limit 

FREQUE NCY RESPONSE TE ST (Con t' d) 

37 Set t he 3457A to AC Sl ow Response (A CI3AND < t, 00 ) 

38 3V, 1 OO itz 3 VAC Range 3.008800 v 

39 3V, 45 Hz 3 VA C Range 3. 026800 v - -
40 3V,20Hz 3 VAC Range 3 . 026800 v 

41 300mV , 100Hz 300 mVAC Range 300.8800 mv 

42 300mV,45Hz 300 mVAC Range 302 . 6800 mV 

43 300mV,20Hz 300 mVAC Range 302 . 6800 mv 

FR EQUE NCY TEST 

Step# Input to Set· Up and Hi gh Reading 

3457A Conf i guration Limit 

1 1V, 20Hz 3 VA C Range 20 . 01000 Hz 

2 1 V, 1M Hz 3 VAC Range 1.000100 MHZ 

4 

J 

Test Performed by 
Date 
Reference Temperature • 

Low Test Test 
Limit Pass Fail 

2 . 991 200 v --- ---
2. 973200 v --- ---

2.973200 v ---

299.1200 mV --- ---

297.3200 mv --- ---

297.3200 mv --- ---

• 
Low Tes t Tes t 

Limit Pass Fa i l 

19.99000 Hz --- ---

0.999900 MHZ --- ---

• 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 

Hewlett·Packard Hodel 3457A 
Digital Hutimeter 
Serial Number 

DC CURRENT TEST 

Step# Input to Set · Up and High Read ing 
3457A Configuration Limit 

OFFSET TEST 

1 Open 300 uADCI Range + 000.0104 uA 

2 Open 3 mADCI Range + 0.000104 mA 

3 Open 30 mADCI Range + 00.00104 rnA 

4 Open 300 mADCI Range + 000.0204 rnA 

5 Open 1 ADCI Range + 0.000604 A 

GAIN TEST 

6 300 uA 300 uADCI Range 300.0704 UA 

7 3 rnA 3 mADCI Range 3.000704 rnA 

8 30 rnA 30 mADCI Range 30.00704 rna 

9 300 rnA 300 mADCI Range 300.2304 rnA 

10 1 A 1 ADCI Range 1.001304 A 

AC CURRENT TEST 

Step# Input to Set·Up and High Reading 
3457A Configuration Limit 

GAIN TEST 

1 30 rnA 30 mAACI Range 30.10300 rnA 

2 300 mA 300 mAACI Range 301.0300 mA 

3 1 A 1 AACI Range 1.005300 A 

5 

Test Performed by 
Date 
Reference Temperature 

Low Test Test 
Limit Pass Fail 

000 . 0104 uA --- ---

0.000104 rnA - -- ---
. 00.00104 rnA --- ---
. 000.0204 rnA - -- ---

0.000604 A --- ---

299 . 9296 uA --- ---

2.999296 rnA - -- ---
29.99296 rnA - -- - --

299.7696 rnA --- - --

0.998696 A --- - --

Low Test Test 
Limit Pass Fail 

29 . 89700 rnA - -- ---

298.9700 mA --- ---

0. 994700 A - -- ---



- -
PERFORMANCE TEST CARD 

90 DAY LIMITS 

Hewlett-Packard Model 3457A Test Performed by • Digital Mutimeter Date 
Serial Number Reference Temperature 

2·WIRE OHMS TEST 

Step# Input to Set · Up and High Readi ng Low Test Test 
3457A Configuration Limit Limit Pass Fail 

OFFSET TEST 

Short 3D Ohm Range + 00.20335 ohm 00.20335 ohm --- ---
2 Short 300 Ohm Range + 000.2035 ohm 000.2035 ohm --- ---
3 Short 3 KOhm Range + 0.000207 Kohm 0.000207 Kohm --- ---

4 Short 30 KOhm Range + 00.00027 Kohm 00.00027 Kohm --- ---

5 Short 300 KOhm Range + 000.0010 Kohm 000.0010 Kohm --- ---

6 Short 3 MOhm Range + 0.000014 Mohm 0.000014 Mohm --- ---

7 Short 30 MOhm Range + 00.00083 Mohm 00.00083 Mohm --- ---

GAl N TEST • 8 30 Ohm 30 Ohm Range 30.20530 ohm 29.79470 ohm --- ---
9 300 Ohm 300 Ohm Range 300.2170 ohm 299.7830 ohm ------

10 3 KOhm 3 KOhm Range 3.000312 Kohm 2.999688 Kohm ------

11 30 KOhm 30 KOhm Range 30.00132 Kohm 29.99868 Kohm --- ---

12 300 KOhm 300 KOhm Range 300.0130 Kohm 299.9870 Kohm --- - --

13 3 MOhm 3 MOhm Range 3.000179 Mohm 2.999821 Mohm --- ---
14 30 MOhm 30 MOhm Range 30.00833 Mohm 29.99167 Mohm --- ---

• 
6 



• - • 
PERFORMANCE TEST CARD 

90 DAY LIMITS 

• Hewlett·Packard Hodel 3457A Test Performed by 
Digital Hutimeter Date 
Serial Number Refe rence Temperature 

4 · \.IIRE OHMS TEST 

Step# Input to Set·Up and High Reading Low Test Test 
3457A Configuration Limit Limit Pass Fail 

OFFSET TEST 

Short 30 Ohm Range + 00.00335 ohm 00 . 00335 ohm --- ---
2 Short 300 Ohm Range + 000.0035 ohm 000.0035 ohm --- ---
3 Short 3 KOhm Range + 0.000007 Kohm 0.000007 Kohm - -- ---

4 Short 30 KOhm Range + 00.00007 Kohm 00 . 00007 Kohm --- ---

5 Short 300 KOhm Range + 000.0008 Kohm 000.0008 Kohm --- - --

6 Short 3 HOhm Range + 0.000014 Mohm 0.000014 Mohm --- ---
7 Short 30 MOhm Range + 00.00083 Mohm 00.00083 Mohm --- - --.. GAIN TEST 

8 30 Ohm 30 Ohm Range 30.00530 ohm 29.99470 ohm --- - - -

9 300 Ohm 300 Ohm Range 300.0170 ohm 299.9830 ohm --- ---
10 3 KOhm 3 KOhm Range 3. 000112 Kohm 2.999888 Kohm --- ---

11 30 KOhm 30 KOhm Range 30.00112 Kohm 29.99888 Kohm --- ---

12 300 KOhm 300 KOhm Range 300.0128 Kohm 299.9872 Kohm --- ---

13 3 MOhm 3 MOhm Range 3.000179 Mohm 2.999821 Hohm - -- ---

14 30 MOhm 30 MOhm Range 30.00833 Mohm 29.99167 Mohm --- ---

• 
7 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

Hewlett·Packard Model 3457A Test Performed by • Digital Mutimeter Date 
Serial Number Reference Temperature 

REAR INPUT TESTS (STANDARD INSTRUMENT) 

Stepill Input to Set·Up and High Reading Low Test Test 
3457A Configuration Limit LimIt Pass Fail 

DC VOLTAGE OFFSET TEST (Rear Terminals) 

Short 300 V Range + 000 . 0007 v 000.0007 v --- ---

2 Short 30 V Range + 00.00020 v 00.00020 v --- ---

3 Short 3 v Range + 0.000007 v 0 . 000007 v - -- ---

4 Short 300 mv Range + 000.0040 mv 000.0040 mv - -- - --
5 Short 30 mv Range + 00.00385 mv 00.00385 mV --- ---

DC CURRENT OFFSET TEST (Rear Terminals> 

6 Open 300 uADCI Range + 000.0104 uA 000.0104 uA --- ---
7 Open 3 mADCI Range + 0.000104 mA 0.000104 mA --- ---

8 Open 30 mADCI Range + 00.00~04 rnA 00.00104 mA --- ---
9 Open 300 mAOCI Range + 000.0204 mA 000.0204 rnA --- - --

10 Open 3 ADCI Range + 0.000604 A 0.000604 A --- - --

2·WIRE OHMS OFFSET TEST (Rear Terminals) 

11 Short 30 Ohm Range + 00.20335 ohm 00 . 20335 ohm --- ---

12 Short 300 Ohm Range + 000 . 2035 ohm 000.2035 ohm - -- ---

13 Short 3 KOhm Range + 0.000207 Kohm 0.000207 Kohm --- ---

14 Short 30 KOhm Range + 00.00027 Kohm 00.00027 Kohm --- ---

15 Short 300 KOhm Range + 000.0010 Kohm 000.0010 Kohm --- ---
16 Short 3 MOhm Range + 0.000014 Mohm 0.000014 Mohm --- - --

17 Short 30 MOhm Range + 00.00083 Mohm 00.00083 Mohm --- - --

• 
8 
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• 

• 

Hewlett · Packard Model 3457A 
Digital Mutimeter 
Serial Number ______ _ 

PERFORMANCE TEST CARD 
90 DAY LIMITS 

REAR INPUT TESTS (STANDARD INSTRUMENT) 

Step# Input to Set · Up and High Reading 

3457A Configuration Limit 

4 · \o/IRE OHMS OFFSET TEST (Rear Terminals) 

18 Short 30 Ohm Range + 00.00335 ohm 

19 Short 300 Ohm Range + 000 . 0035 ohm 

20 Short 3 KOhm Range + 0.000007 Kohm 

21 Short 30 KOhm Range + 00.00007 Kohm 

22 Short 300 KOhm Range + 000.0008 Kohm 

23 Short 3 MOhm Range + 0.000014 Mohm 

24 Short 30 HOhm Range + 00.00083 Mohm 

9 

Test Performed by _____ _ 
Date ____ _ 

Reference Temperature _____ _ 

Low 
Limit 

00.00335 

000.0035 

0.000007 

00.00007 

000.0008 

0.000014 

00.00083 

ohm 

ohm 

Kohm 

Kohm 

Kohm 

Hohm 

Hohm 

Test 
Pass 

----

----

- - -

----

----

---

---

Test 
Fail 

---

---

----

- --

---

- --

- --

J 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

Hewlett-Packard Model 3457A Test Performed by • Digital Mutimeter Date 

Serial Number Reference Temperature 

REAR INPUT TESTS (44491A General Pur pose Relay Assy) 

Step# 3457 Set -Up and High Reading Low Test Test 

Input Configuration limit Limit Pass Fail 

DC VOLTAGE OFFSET TEST (44491A) 

Short 300 V Rng (Chan 0) + 000.0007 v 000.0007 v ------

2 Short 30 V Rng (Chan 0) + 00.00020 v 00.00020 v --- ---

3 Short 3 v Rng (Chan 0) + 0.000010 v 0.000010 v --- ---

4 Short 300 mV Rng (Chan 0) + 000.0070 mv 000.0070 mV ------

5 Short 30 mV Rng (Chan 0) + 00.00685 mv 00.00685 mV --- ---

6 Short 30 mv Rng (Chan 1 ) + 00.00685 mV 00.00685 mv --- ---
7 Short 30 mv Rng (Chan 2) + 00.00685 mV 00.00685 mv --- ---
8 Short 30 mv Rng (Chan 3) + 00.00685 mv 00.00685 mV --- • ---

9 Short 30 mv Rng (Chan 4) + 00.00685 mV 00.00685 mv --- ---

10 Short 30 mv Rng (Chan 5) + 00.00685 mV 00.00685 mv --- - --
11 Short 30 mV Rng (Chan 6) + 00 . 00685 mV 00.00685 mV --- ---

12 Short 30 mV Rng (Chan 7) + 00 . 00685 mV 00.00685 mV --- ---

2-WIRE OHMS OFFSET TEST (44491A) 

13 Short 30 MOhm Rng (Chan 0) + 00.00086 MOhm 00.00086 MOhm 

14 Short 3 MOhm Rng (Chan 0) + 0.000019 MOhm 0.000019 MOhm 

15 Short 300 KOhm Rng (Chan 0) + 000.0033 KOhm 000.0033 KOhm 

16 Short 30 KOhm Rng (Chan 0) + 00.00230 KOhm 00.00230 KOhm 

17 Short 3 KOhm Rng (Chan 0) + 0.002210 KOhm 0.002210 KOhm 

18 Short 300 Ohm Rng (Chan 0) + 002.2065 Ohm 002.2065 Ohm --- - --

19 Short 30 Ohm Rng (Chan 0) + 02 . 20635 Ohm 02.20635 Ohm --- ---

• 
10 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

• Hewlett-Packard Model 3457A Test Performed by 

Digital Mutimeter Date 

Serial Number Reference Temperature 

REAR INPUT TESTS (44491A General Purpose Relay Assy) 

Step# 3457 Set-Up and High Reading Low Test Test 

Input Configuration Limit Limit Pass Fail 

20 Short 30 Ohm Rng <Chan 1) + 02.20635 Ohm 02.20635 Ohm --- ---
21 Short 30 Ohm Rng (Chan 2) + 02.20635 Ohm 02.20635 Ohm --- ---

22 Short 30 Ohm Rng (Chan 3) + 02.20635 Ohm 02.20635 Ohm - -- ---

23 Short 30 Ohm Rng (Chan 4) + 02.20635 Ohm 02.20635 Ohm - -- ---

24 Short 30 Ohm Rng (Chan 5) + 02.20635 Ohm 02.20635 Ohm --- ---

25 Short 30 Ohm Rng (Chan 6) + 02.20635 Ohm 02.20635 Ohm --- - --

26 Short 30 Ohm Rng (Chan 7) + 02.20635 Ohm 02.20635 Ohm --- ---

4 · \/IRE OHMS OFFSET TEST (44491A) 

• 27 Short 30 Ohm Rng (Chan 10) + 00.00635 Ohm 00.00635 Ohm --- ---

28 Short 300 Ohm Rng (Chan 10) + 000.0065 Ohm 000.0065 Ohm 

29 Short 3 KOhm Rng (Chan 10> + 0.000010 KOhm 0.000010 KOhm 

30 Short 30 KOhm Rng (Chan 10) + 00.00010 KOhm 00.00010 KOhm 

31 Short 300 KOhm Rng (Chan 10) + 000.0011 KOhm 000.0011 KOhm 

32 Short 3 MOhm Rng (Chan 10) + 0.000017 MOhm 0. 000017 MOhm 

33 Short 30 MOhm Rng (Chan 10) + 00.00086 MOhm 00.00086 MOhm 

DC CURRENT OFFSET TEST (44491A) 

34 Open 300 uA Range + 000.0104 UA 000.0104 uA - -- - --

35 Open 3 mA Range + 0.000104 mA 0.000104 mA - -- ---

36 Open 30 mA Range + 00.00104 mA 00.00104 rnA --- ---

37 Open 300 rnA Range + 000.0204 rnA 000.0204 rnA --- - --

38 Open 3 A Range + 0.000604 A 0.000604 A --- ---

• 
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PERFORMANCE TEST CARD 
90 DAY LIMITS 

Hewlett-Packard Model 3457A Test Performed by 

Digital Mutimeter Date • Serial Number Reference Temperature 

REAR INPUT TESTS (44492A 10 Channel Multiplex Ass y) 

Step# 3457 Set -Up and High Reading Low Test Test 

Input Configuration Limit Limit Pass Fail 

DC VOLTAGE OFFSET TEST (44492A) 

Short 300 V Rng (Chan 0> + 000.0007 v 000.0007 v --- - --
2 Short 30 V Rng (Chan 0) + 00.00020 v 00.00020 v --- - --

3 Short 3 v Rng (Chan 0) + 0 . 000010 v 0.000010 v --- ---
4 Short 300 mV Rng (Chan 0) + 000 . 0070 mv 000.0070 mv --- - --

5 Short 300 mv Rng (Chan 1 ) + 000.0070 mv 000.0070 mV - -- ---

6 Short 300 mv Rng (Chan 2) + 000.0070 mv 000.0070 mv --- - --

7 Short 300 mV Rng (Chan 3) + 000 . 0070 mV 000.0070 mV - -- ---

8 Short 300 mv Rng (Chan 4) + 000.0070 mV 000.0070 mv • --- ---

9 Short 300 mv Rng (Chan 5) + 000.0070 mV 000.0070 mv --- ---
10 Short 300 mV Rng (Chan 6) + 000.0070 mV 000.0070 mV --- - --

11 Short 300 mV Rng (Chan 7) + 000.0070 mV 000.0070 mV - -- ---

12 Short 300 mv Rng (Chan 8) + 000.0070 mV 000.0070 mv --- ---

13 Short 300 mV Rng (Chan 9) + 000.0070 mv 000.0070 mV - -- - --

2·1JIRE OHMS OFFSET TEST (44492A) 

14 Short 30 MOhm Rng (Chan 0) + 00.00086 KOhm 00.00086 KOhm 

15 Short 3 MOhm Rng (Chan 0) + 0.000021 MOhm 0.000021 MOhm 

16 Short 300 KOhm Rng (Chan 0) + 000.0033 KOhm 000.0033 KOhm 

17 Short 30 KOhm Rng (Chan 0) + 00.00230 KOhm 00.00230 KOhm 

18 Short 3 KOhm Rng (Chan 0) + 0.002210 KOhm 0.002210 KOhm 

19 Short 300 Ohm Rng (Chan 0) + 004 . 2065 Ohm 004.2065 Ohm --- ---

20 Short 300 Ohm Rng (Chan 1 ) + 004.2065 Ohm 004.2065 Ohm • - -- ---

12 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

• Hewlett-Packard Model 3457A Test Performed by 
Digital Mutimeter Date 
Serial Number Reference Temperature 

REAR INPUT TESTS (44492A 1D Channel Multiplex Assy) 

Step# 3457 Set-Up and High Reading Low Test Test 
Input Configuration Limit Limit Pass Fail 

2-IHRE OHMS OFFSET TEST (44492A) CONT'D 

21 Short 300 Ohm Rng (Chan 2) + 004-2065 Ohm 004.2065 Ohm --- ---
22 Short 300 Ohm Rng (Chan 3) + 004.2065 Ohm 004.2065 Ohm --- ---
23 Short 300 Ohm Rng (Chan 4) + 004.2065 Ohm 004.2065 Ohm --- ---

24 Short 300 Ohm Rng (Chan 5) + 004.2065 Ohm 004.2065 Ohm --- ---
25 Short 300 Ohm Rng (Chan 6) + 004.2065 Ohm 004.2065 Ohm --- ---
26 Short 300 Ohm Rng (Chan 7) + 004.2065 Ohm 004.2065 Ohm --- ---
27 Short 300 Ohm Rng (Chan 8) + 004.2065 Ohm 004.2065 Ohm --- ---

• 28 Short 300 Ohm Rng (Chan 9) + 004.2065 Ohm 004.2065 Ohm --- ---

• 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 

• Hewlett -Packard Model 3457A Test Performed by 

Digital Mutimet e r Date 

Serial Numbe r Reference Temperature 

DC VOLTAGE TEST 

Step# Input to Set-Up and High Reading Low Test Test 

3457A Configuration Limit Limit Pass Fail 

OFFSET TEST 

Short 300 V Range + 000.0007 v 000.0007 v --- ---
2 Short 30 V Range + 00.00020 v 00.00020 v --- - --

3 Short 3 v Range + 0.000007 v 0.000007 v --- ---
4 Short 300 mv Range + 000.0040 mV 000.0040 mv --- ---

5 Short 30 mv Range + 00.00385 mv 00.00385 mv - -- ---

GAIN TEST 

6 30 mV 30 mV Range + 30.00520 mV + 29 . 99480 mV - -- - --

• 7 300 mv 300 mV Range + 300.0145 mV + 299.9855 mv --- ---

8 3 v 3 v Range + 3.000082 v + 2.999918 v --- - --

9 30 v 30 V Range + 30.00140 v + 29.99860 v - -- - - -

10 300 v 300 V Rang e + 300.0172 v + 299.9828 v --- ---

LINEARITY TEST 

11 3 v 3 v Range + 3.000082 v + 2.999918 v --- ---

12 2 v 3 v Range + 2.000057 v + 1.999943 v --- ---

13 v 3 v Range + 1.000032 v + 0.999968 v --- ---

14 v 3 v Range 0.999968 v 1.000032 v - -- ---

15 2 v 3 v Ronge 1.999943 v 2.000057 v - -- - - -

16 3 v 3 V Range 2.999918 v 3.000082 v --- ---

• 



Hewlett - Packard Model 3457A 
Digital Mutime ter 
Se rial Number ______ _ 

Step# Input to 
3457A 

Set-Up and 
Configurati on 

PERFORMANCE TEST CARD 
1 YEAR LIMITS 

AC VOLTAGE TEST 

High 
Limit 

Re<.tding 

Te s t Performed by ------
Dat e ____ _ 

Reference Temperature ___ _ 

Low 
Limit 

Te s t 
Pa ss 

Test 
Fail 

Set th~ 3457A to the AC Voltage Func ti on and run the AUTO -CA L 2 routine . 

GAIN TEST 

2 30tnV,1KHz 30 mVAC Range 30.06420 mv 29.93580 mV - -- ---

3 300mV,1KH z 300 mVAC Range 300.6420 mv 299 . 3580 mv - -- - --

4 1V,1KHz 3 VAC Range 1.003020 v 0.996980 v --- ---

5 2V,1KHz 3 VAC Range 2 .004720 v 1.995280 v - -- ---

6 3V,1KHz 3 VAC Range 3.006420 v 2.993580 v - -- - --

7 30V,1KHz 30 VAC Range 30.06420 v 29 . 93580 v - -- ---

8 300V,1KHz 300 VAC Rang e 300.8220 v 299-1780 v --- ---

9 30V,1KHz 300 VAC Range 30. 2010 v 29.7990 v --- - --

10 3V,1KHz 30 VAC Range 3.01830 v 2.98170 v - -- ---
11 300mV, 1KHz 3 VAC Rang e .301830 v .298170 v - -- ---

12 30mV,1KHz 300 mVAC Range 30.1830 n1V 29.8170 mV - -- ---

13 Set the 3457A to AC Fa s t Respons e (ACBAND > 400) 

FREQUENCY RESPONSE TEST 

14 30mV, lt-1H z 300 mVAC Range 039.7200 rnV 020.2800 mv --- ---
15 30mV , 300KHz 300 mVAC Range 031 .9500 mV 028.0500 mv --- ---

16 30mV, 100KHz 300 mVAC Range 030.4400 rnV 029.5600 mV --- ---

17 30rnV, 20KII z 300 mVAC Range 030.1830 rnV 029.8170 mV --- ---

18 30mV,6.5KHz 300 mVAC Range 030- 1830 rnV 029.8170 mv --- ---
19 30mV,400Hz 300 mVAC Range 030- 1830 mV 029.8170 mV --- ---

2 

• 

• 

• 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

• Hewlett-Packard Model 31,5 7A Test Perfo1·med by 

Digital Mutimeter Date 

Serial Number Reference Temperature 

AC VOLT/\GE TEST (Cont'd) 

Step# Input to Set · Up and High Rending Low Test Test 

3457A Configurntion Limit Limit Pass Fail 

FREQUENCY RESPONSE TEST <Cont 'd) 

20 300mV,1MHz 300 mVI\C Rnnge 337.2600 mV 262.7400 mv --- - --

21 300mV,300KHz 300 mVAC Rnnge 310.5900 mV 289.4100 mv ------

22 300mV,100Kiiz 300 mVAC Range 302.3300 mv 297.6700 mv --- ---

23 300mV,20KHz 300 mVAC Rnnge 300.6420 mv 299.3580 mV --- ---
24 300mV,6.5KHz 300 mVAC Range 300.6420 mv 299.3580 mv --- ---

25 300mV,400Hz 300 mVAC Range 300.6420 mv 299.3580 mV ------

26 300mV,1MHz 3 VAC Range 0.397200 v 0.202800 v ---- --

• 27 300mV,300KHz 3 VAC Range 0.319500 v 0.280500 v ------
28 300mV, 1 OOKII z 3 VAC Range 0.304400 v 0.295600 v --- - --
29 300mV,20KHz 3 VAC Range 0.301830 v 0.298170 v --- ---

30 300mV,6.5KHz 3 VAC Range 0.301830 v 0.298170 v ------

31 300mV,400ttz 3 VAC Range 0.301830 v 0.298170 v --- ---

32 3V,1MHz 3 VAC Range 3.372600 v 2.627400 v ------

33 3V,300KHz 3 VAC Range 3 . 105900 v 2.894100 v --- ---

34 3V, 100KHz 3 VAC R<~nge 3.023300 v 2.976700 v --- ---

35 3V,20KHz 3 VAC Rnnge 3.006420 v 2.993580 v --- ---

36 3V,6.5KHz 3 VAC Range 3.006420 v 2.993580 v --- ---

37 3V,400Hz 3 VAC R<~nge 3.006420 v 2.993580 v ------

• 
3 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

llewlett · Packard Model 3t,S7A 
Digital Mutimeter 
Seria l Number ______ _ 

AC VOLli\GC TEST (Cont'd) 

Step# Input to 
3457A 

Set · Up And 
Configuration 

FREQUENCY RESPONSE TEST (Cont'd) 

lligh 
Limit 

36 Set the 3457A to AC Sl ow Response (ACBAND < 400) 

39 3V,100Hz 3 VAC Rnnge 3.008820 V 

40 3V,45Hz 3 VAC Range 3.019320 V 

41 3V,20Hz 3 VAC Range 3.019320 V 

42 300mV,100Hz 300 mVAC Range 300.8820 mv 

43 300mV,4511z 300 mVAC Range 301 . 9320 mv 

44 300mV,20Hz 300 mVAC Range 301.9320 mv 

FREQUENCY TEST 

Step# 

2 

Input to 

3457A 

1V,20Hz 

1V,11~Hz 

Set·Up and 

Configuration 

3 VAC Range 

3 VAC Range 

High 

limit 

20.01000 Hz 

1.000100 MHL 

4 

Reading 

Reading 

Tes t Performed by _ ____ _ 
Date ____ _ 

Reference Tempera ture ___ _ 

Low 
Limit 

2.991180 v 

2.980680 v 

2.980660 v 

299.1180 

296.0680 

298.0660 

low 
l i mil 

mV 

mv 

mV 

19.99000 Hz 

0.999900 MHz 

Test 
Pass 

---

---

---

---

---

---

Test 
Pass 

Test 
Fail 

- --

- --

---

- --

---

---

Test 
Fail 

• 

• I 

• 



• 

• 

• 

PERFORMANCE TEST CARD 
1 YEAR LIMITS 

Hewlett-Packard Model 3457A 
Digital Mutimeter 
Serial Number 

DC CURRENT TEST 

Step# Input to Set -Up and Hi gh Reading 

3457A Configuration Limit 

OFFSET TEST 

1 Open 300 uADC I Range + 000.0104 uA 

2 Open 3 mADCI Range + 0.000104 mA 

3 Open 30 rnADCI Range + 00.00104 mA 

4 Open 300 mADCI Range + 000.0204 rnA 

5 Open 1 ADCI Range + 0.000604 A 

GAI N TEST 

6 300 uA 300 uADCI Range 300.1304 uA 

7 3 mA 3 rnADCI Range 3.001304 mA 

8 30 mA 30 rnADCI Range 30 . 01304 ma 

9 300 rnA 300 mADCI Range 300 . 2604 mA 

10 1 A 1 ADCI Range 1. 001304 A 

AC CURRENT TEST 

Step# Input to Set -Up and High Reading 

3457A Configuration Limit 

GAIN TEST 

1 30 rnA 30 rnAACI Range 30. 12700 mA 

2 300 mA 300 mAACI Range 301.2700 mA 

3 1 A 1 AACI Range 1.007100 A 

5 

Test Performed by 
Date 
Reference Temperature 

Low Test Test 
Limit Pa ss Fail 

000.0104 uA - -- - --

0.000104 rnA - -- ---

00.00104 rnA - -- ---

000.0204 rnA - -- - --

0.000604 A - -- ---

299.8696 uA - - - - --

2.998696 mA - - - - --

29.98696 mA --- - - -

299 . 7396 rnA ---- --

0.998696 A --- - --

Low Tes t Tes t 

Limit Pass Fail 

29 . 87300 rnA - - - ---

298.7300 mA --- ---

0.992900 A - -- ---



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

Hewlett-Packard Model 3457A Test Performed by • Digital Mutimeter Date 
Serial Number Reference Temperature 

2·1./IRE OHMS TEST 

Step# Input to Set·Up end High Reading Low Test Test 
3457A Configuration Limit Limit Pass Fail 

OFFSET TEST 

Short 30 Ohm Range + 00 . 20335 ohm 00.20335 ohm --- ---

2 Short 300 Ohm Range + 000.2035 ohm 000.2035 ohm --- ---

3 Short 3 KOhm Range + 0.000207 Kohm 0.000207 Kohm --- ---

4 Short 30 KOhm Range + 00.00027 Kohm 00.00027 Kohm --- ---

5 Short 300 KOhm Range + 000.0010 Kohm 000.0010 Kohm --- ---

6 Short 3 MOhm Range + 0.000014 Mohr11 0.000014 Mohm --- ---

7 Short 30 MOhm Range + 00.00083 Mohm 00.00083 Mohm --- ---

GAIN TEST • 8 30 Ohm 30 Ohm Range 30.20560 ohm 29.79440 ohm --- ---

9 300 Ohm 300 Ohm Range 300.2200 ohm 299.7800 ohm --- ---

10 3 KOhm 3 KOhm Range 3 . 000357 Kohm 2.999643 Kohm --- ---

11 30 KOhm 30 KOhm Range 30.00177 Kohm 29.99823 Kohm --- ---

12 300 KOhm 300 KOhm Range 300.0160 Kohm 299.9840 Kohm --- ---
13 3 MOhm 3 MOhm Range 3.000209 Mohm 2.999791 Mohm --- ---
14 30 MOhm 30 MOhm Range 30.01283 Mohm 29.98717 Mohm --- ---

• 
6 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 

• Hewlett-Packard Model 3457A Test Performed by 

Digital Mutimete r Date 

Serial Number Reference Temperature 

4-WIRE OHMS TEST 

Step# Input to Set-Up and High Reading Low Test Test 

3457A Configuration Limit Limit Pass Fail 

OFFSET TEST 

Short 30 Ohm Range + 00.00335 ohm 00.00335 ohm --- ---

2 Short 300 Ohm Range + 000.0035 ohm 000.0035 ohm --- - --

3 Short 3 KOhm Range + 0.000007 Kohm 0.000007 Kohm --- ---
4 Short 30 KOhm Range + 00.00007 Kohm 00.00007 Kohm - -- ---
5 Short 300 KOhm Range + 000.0008 Kohm - 000.0008 Kohm - -- ---

6 Short 3 MOhm Range + 0.000014 Mohm 0.000014 Mohm --- ---

7 Short 30 MOhm Range + 00.00083 Mohm 00.00083 Mohm - -- ---

• GAIN TEST 

8 30 Ohm 30 Ohm Range 30.00560 ohm 29.99440 ohm --- ---

9 300 Ohm 300 Ohm Range 300.0200 ohm 299.9800 ohm - - - - --

10 3 KOhm 3 KOhm Range 3.000157 Kohm 2.999843 Kohm - -- ---

11 30 KOhm 30 KOhm Range 30.00157 Kohm 29.99843 Kohm --- ---

12 300 KOhm 300 KOhm Range 300.0158 Kohm 299.9842 Kohm --- - --

13 3 MOhm 3 MOhm Range 3.000209 Mohm 2.999791 Mohm --- ---

14 30 MOhm 30 MOhm Range 30.01283 Mohm 29.98717 Mohm --- ---

• 
7 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

Hewlett-Packard Model 3457A Test Performed by • Digital Mut imeter Date 
Serial Number Reference Temperature 

REAR INPUT TESTS (STANDARD INSTRUMENT) 

Step# Input to Set-Up and High Reading Low Test Test 

3457A Configuration Limi t Li mit Pass Fail 

DC VOLTAGE OFFSET TEST (Rear Terminals) 

Short 300 V Range + 000.0007 v 000.0007 v --- ---

2 Short 30 V Range + 00.00020 v 00.00020 v --- ---
3 Short 3 v Range + 0.000007 v 0.000007 v --- ---

4 Short 300 mv Range + 000.0040 mV 000.0040 rnV 

5 Short 30 mv Range + 00.00385 rnV 00.00385 mV --- ---

DC CURRE NT OFFSET TEST (Rear Terminals) 

6 Open 300 uADCI Range + 000.0104 uA 000.0104 uA - -- ---
7 Open 3 mAOCI Range + 0.000104 rnA 0.000104 rnA --- • ---

8 Open 30 mAOCI Range + 00.00104 rnA 00.00104 mA --- ---
9 Open 300 mADCI Range + 000.0204 mA 000.0204 rnA - -- ---

10 Open 1 ADCI Range + 0.000604 A 0.000604 A - -- ---

2·1./IRE OHMS OFFSET TEST (Rear Terminals) 

11 Short 30 Ohm Range + 00.20335 ohm 00.20335 ohm --- ---

12 Short 300 Ohm Range + 000.2035 ohm 000.2035 ohm --- ---

13 Shor t 3 KOhm Range + 0.000207 Kohm 0.000207 Kohm --- ---

14 Short 30 KOhm Range + 00.00027 Kohm 00.00027 Kohm --- - --

15 Short 300 KOhm Range + 000 . 0010 Kohm 000.0010 Kohm --- ---
16 Short 3 MOhm Range + 0.000014 Mohm 0.000014 Mohm --- ---

17 Short 30 MOhm Range + 00 . 00083 Mohm 00.00083 Mohm --- ---

• 
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llewlett·Pockerd Model 3457A 
Digital Mutimeter 
Serial Number _________ ___ 

PERFORMANCE TEST CARD 
1 YEAR LIMITS 

REAR INPUT TESTS (STANDARD INSTRUMENT) 

Step# Input to Set ·Up and High Reading 
3457A Configuration Limit 

4·1.JJRE OHMS OFFSET TEST (Rear Terminals) 

18 Short 30 Ohm Range + 00.00335 ohm 

19 Short 300 Ohm Range + 000.0035 ohm 

20 Short 3 KOhm Range + 0.000007 Kohm 

21 Short 30 KOhm Ronge + 00.00007 Kohm 

22 Short 300 KOhm Range + 000 .0008 Kohm 

23 Short 3 MOhm Rang e + 0.000014 Mohm 

24 Short 30 MOhm Range + 00.00083 Mohm 

9 

Test Performed by ----------­
Date 
Reference Temperature ______ _ 

Low 
Limit 

00.00335 

000.0035 

0.000007 

00. 00007 

000.0008 

O.D00014 

00.00083 

ohm 

ohm 

Kohm 

Kohm 

Kohm 

Mohm 

Mohm 

Tes t 
Pass 

---

- --

---

---

---

----

- --

Test 
Fail 

- - -

---

---

---

---

- --

---



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

Hewlett-Packard Model 3457A Test Performed by • Digital Mutimcter Date 
Serial Number Reference Temperature 

REAR INPUT TESTS (44491A General Purpose Relay Assy) 

Step# 3457 Set -Up and High Reading Low Test Test 
Input Configuration Limit Limit Pass Fai 1 

DC VOLTAGE OFFSET TEST (44491A) 

Short 300 V Rng (Chan 0) + 000.0007 v 000.0007 v --- ---

2 Short 30 V Rng (Chan 0) + 00.00020 v 00.00020 v --- ---
3 Short 3 v Rng (Chan 0) + 0.000010 v 0.000010 v --- ---

4 Short 300 mV Rng (Chan 0) + 000.0070 mV 000.0070 mv --- ---

5 Short 30 mV Rng (Chan 0) + 00.00685 tnV 00.00685 mV --- ---

6 Short 30 mv Rng (Chan 1 ) + 00.00685 mV 00.00685 mV --- ---

7 Short 30 mv Rng <Chan 2> + 00.00685 mV 00.00685 mV --- ---

8 Short 30 mV Rng (Chan 3) + 00.00685 mv 00.00685 mV --- • ---

9 Short 30 mv Rng (Chan 4) + 00.00685 mV 00.00685 mv --- ---
10 Short 30 mV Rng (Chan 5) + 00.00685 mV 00.00685 mV --- - --

11 Short 30 mv Rng (Chan 6) + 00.00685 mv 00.00685 mV --- ---
12 Short 30 mV Rng (Chan 7) + 00.00685 mv 00.00685 mV --- ---

2· \JIRE OHMS OFFSET TEST (44491A) 

13 Short 30 MOhm Rng (Chan 0> + 00.00086 MOhm 00.00086 MOhm 

14 Short 3 MOhm Rng (Chan 0) + 0.000019 MOhm 0.000019 MOhm 

15 Short 300 KOhm Rng (Chan 0) + 000.0033 KOhm 000.0033 KOhm 

16 Short 30 KOhm Rng (Chan 0) + 00.00230 KOhm 00.00230 KOhm 

17 Short 3 KOhm Rng (Chan 0) + 0.002210 KOhm 0.002210 KOhm 

18 Short 300 Ohm Rng (Chan 0) + 002.2065 Ohm 002.2065 Ohm --- ---
19 Short 30 Ohm Rng (Chan 0) + 02.20635 Ohm 02.20635 Ohm --- ---

• 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 

• llewlett-Packard Model 3457A Test Performed by 
Digital Mutimeter Date 
Serial Number Reference Temperature 

REAR INPUT TESTS (44491A General Purpose Relay Assy ) 

Step# 3457 Set-Up and High Reading Low Test Test 
Input Configuration Limit Limit Pass Fail 

20 Short 30 Ohm Rng (Chan 1) + 02.20635 Ohm 02.20635 Ohm --- ---
21 Short 30 Ohm Rng (Chan 2) + 02.20635 Ohm 02.20635 Ohm --- ---
22 Short 30 Ohm Rng (Chan 3) + 02.20635 Ohm 02.20635 Ohm --- ---
23 Short 30 Ohm Rng (Chan 4) + 02.20635 Ohm 02.20635 Ohm --- ---

24 Short 30 Ohm Rng (Chan 5) + 02.20635 Ohm 02.20635 Ohm ------

25 Short 30 Ohm Rng (Chan 6) + 02.20635 Ohm 02.20635 Ohm --- ---
26 Short 30 Ohm Rng (Chan 7) + 02.20635 Ohm 02.20635 Ohm --- ---

4-WIRE OHMS OFFSET TEST (44491A) 

• 27 Short 30 Ohm Rng (Chan 10) ... 00.00635 Ohm 00.00635 Ohm --- ---
28 Short 300 Ohm Rng (Chan 10) + 000.0065 Ohm 000.0065 Ohm --- ---
29 Short 3 KOhm Rng (Chan 10) + 0.000010 KOhm 0.000010 KOhm --- ---
30 Short 30 KOhm Rng (Chan 10) + 00.00010 KOhm 00.00010 KOhm 

31 Short 300 KOhm Rng (Chan 10) + 000.0011 KOhm 000.0011 KOhm 

32 Short 3 MOhm Rng (Chan 10) + 0.000017 MOhm 0. 000017 MOhm 

33 Short 30 MOhm Rng (Chan 10) + 00.00086 MOhm 00.00086 MOhm 

DC CURRENT OFFSET TEST (44491A) 

34 Open 300 UA Range + 000.0104 uA 000.0104 uA --- ---
35 Open 3 mA Range + 0.000104 rnA 0.000104 rnA --- ---

36 Open 30 rnA Range + 00.00104 rnA 00.00104 rnA --- ---
37 Open 300 rnA Range + 000.0204 mA 000.0204 mA --- ---
38 Open 3 A Range ... 0.000604 A 0.000604 A --- ---

• 
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 

Hewlett-Pac kard Model 3457A Test Performed by 

Digital Mutimetcr Date • Serial Number Reference Temperature 

REAR INPUT TESTS (44492A 1D Channel Mult iplex Ass y) 

Step# 3457 Sct·Up and High Reading Low Test Test 

Input Configuration Limit Limit Pass Fail 

DC VOLTAGE OFFSET TEST (44492A) 

Short 300 V Rng (Chan 0> + 000.0007 v 000.0007 v --- ---
2 Short 30 V Rng (Chan 0) + 00.00020 v 00.00020 v --- ---

3 Short 3 v Rng (Chon 0) + 0.000010 v 0.000010 v --- ---

4 Short 300 mv Rng (Chan 0) + 000 . 0070 mv 000.0070 mv --- ---

5 Short 300 mv Rng (Chan 1) + 000.0070 mV 000.0070 mv --- - --
6 Short 300 mV Rng (Chan 2) + 000.0070 mV 000.0070 mV --- ---

7 Short 300 mv Rng (Chan 3) + 000.0070 mv 000.0070 mV --- ---

8 Short 300 mV Rng (Chan 4) + 000.0070 mV 000.0070 mv --- • ---

9 Short 300 mV Rng <Chan 5) + 000.0070 mv 000.0070 mV --- ---

10 Short 300 mV Rng (Chan 6) + 000.0070 mV 000.0070 mV --- ---

11 Short 300 mV Rng (Chan 7) + 000.0070 mv 000.0070 mv --- ---

12 Short 300 mV Rng (Chan 8) + 000.0070 mv 000.0070 mv --- ---
13 Short 300 mV Rng (Chan 9) + 000.0070 mv 000.0070 mV --- ---

2-WIRE OHMS OFFSET TEST (44492A) 

14 Short 30 MOhm Rng (Chan 0) + 00.00086 KOhm 00.00086 KOhm 

15 Short 3 MOhm Rng (Chan 0) + 0.000021 MOhm 0.000021 MOhm 

16 Short 300 KOhm Rng (Chan 0> + 000.0033 KOhm 000.0033 KOhm --- ---

17 Short 30 KOhm Rng (Chan 0) + 00.00230 KOhm 00.00230 KOhm 

18 Short 3 KOhm Rng (Chan 0) + 0.002210 KOhm 0 . 002210 KOhm 

19 Short 300 Ohm Rng (Chan 0) + 004.2065 Ohm 004.2065 Ohm --- ---

20 Short 300 Ohm Rng (Chan 1) + 004.2065 Ohm 004.2065 Ohm • --- ---
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PERFORMANCE TEST CARD 
1 YEAR LIMITS 

• Hewlett -Packard Model 3457A Test Performed by 

Digital Mutimeter Date 

Serial Number Reference Temperature 

REAR INPUT TESTS (44492A 10 Channel Multiplex Assy) 

Step# 3457 Set-Up and High Reading Low Test Test 

Input Configuration Limit Limit Pass Fail 

2 -IJIRE OHMS OFFSET TEST (44lo92A) CONT 'D 

21 Short 300 Ohm Rng (Chan 2) + 004.2065 Ohm 004.2065 Ohm - -- - --

22 Short 300 Ohm Rng (Chan 3) + 004 . 2065 Ohm 004.2065 Ohm --- ---

23 Sh ort 300 Ohm Rng (Chan 4) + 004.2065 Ohm 004.2065 Ohm --- ---

24 Short 300 Ohm Rng (Chan 5) + 004.2065 Ohm 004 . 2065 Ohm --- ---

25 Short 300 Ohm Rng (Chan 6) + 004.2065 Ohm 004.2065 Ohm --- - --
26 Short 300 Ohm Rng (Chan 7) + 004.2065 Ohm 004 . 2065 Ohm --- ---

27 Short 300 Ohm Rng <Chan 8) + 004 . 2065 Ohm 004.2065 Ohm --- ---

• 28 Short 300 Ohm Rng <Chan 9) + 004.2065 Ohm 004.2065 Ohm - -- - - -

• 
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SECTION V 
CALIBRATION 

WARNING 

The in/ ormation contained in this section is intended I or the use of service trained 
per.,onnel who understand electronic circuitry and are aware of the ha:::ards invol­
ved. Do not attempt to perlorrn any ol the procedure.~ outlined in this section unless 
you are qualilied to do so. 

5-1. INTRODUCTION 

5-2. Section V contains Manual Calibration Procedures for the HP 3457 A Multi meter. Section V also con­
tains information explaining the Calibration Security features bui lt into the 3457A. The 3457A has only 
two screwdriver adjustments which. under normal conditions, do not require adjusting. All calibration is ac­
complished f rom the front panel or through computer control. 

5-3. An Automatic Calibration procedure, which includes software and instructions, is available by ordering 
HP Part Number 03457-10085 (for use with the HP Model 858) or 03457-10200 (for use with the 
HP Series 200 computer). T he equipment listed below is preferred for use with the Automatic Calibration 
Procedure, however, other equipment may be used. 

Con troller - - - - - - - - - - - - - - - - -
Frequency Counter - - - - - - - - - - - -
DC Voltage/Current Resistance Calibrator 
AC Voltage/ Current/ Frequency Calibrator - -

5-4. CALIBRATION SECURITY 

HP Model 858 Computer or HP Series 200 Computer 
- - - - - - - - - - HP 5314A or HP 3457A 

Datron 4000A 
- - - - - - - Datron 4200 

5-5. T he Ca libration Security feature of the 3457A allows the person responsible for calibrat ion of the unit 
to enter a Security Code to prevent accidental or una uthorized calibration. 

5-6. Security Code 

5-7. The Security Code is a six digit integer number from 0 through 999.999 (if the number entered is not an 
integer number, it will be rounded to an integer value and then used). T he instrument is shipped from the 
factory with the Security Code set to 3457. Setting the code to zero disa bles the security feature. 

5-8. Changing the Security Code (SECURE <old security code> , <new security code>). The procedure for 
changing the Security Code is as follows: 

a. Access the SECURE command. ( Pre5~ t he Blue SHIFT kt>)' , then tht> RECALL I S configurutiott ke)' . Use tilt• 

! scroll key to display thl' SECURE commattd). 

b. Enter the old Security Code. the delimiter ( , ) and the new Security Code. ( The instrumeut is shipf'ed 

from the factor)' with tht> st>curit)' cotlt> set t o 3457 ). Example: To change the Security Code from 345 7 to 
7543, enter 3457 , 7543 . 

c. Press the ENT key. The instrument will now respond to the new Security Code. 

5-1 



Calibration 3457A 

5-9. In the event that the security code is unknown, the security feature can be disabled to permit a new 
code to be entered. To disable the security feature, complete the following steps. 

a. Remove all power from the 3457A (line cord and external inputs) and turn the unit upside-down. 

b. Loosen the six captive screws in the bottom cover. (It l.t not necessary to remove these screws f rom the bot­
tom cover). 

c. Return the unit to an upright position and remove the top cover. 

d. Remove the NORM I DSA I KEY jumper (JM532) from the NORM position and place it in the KEY 
position. (JM5J2 is located on the Al logic board directly behind the front pauel displtl}'). 

e. Reconnect the power and turn the instrument ON. 

f. Access the SECURE command. (Preu the Blue Sfl Jlo'1' key then the H ECA /,/,I s COII{Iguratlon key. U.te the 

~scroll ktty to display the SE'CUHE command). 

g. Enter the number 0, the delimiter ( , ) and the security number you wish to use. 

h. Press the ENT key. 

i. Disconnect power and return jumper JM532 to the NORM position. 

j. Replace the top cover, tighten the retaining screws and reconnect the power. The instrument will 
now respond to the security code just entered. 

NOTE 

When jumper JM532 is in the KEY position, the security feature is disabled. It is 
possible to calibrate the instrument without entering a security number under these 
conditions. If a new security number is not entered while the jumper is in lht• KEY 
position, the original number will again be in e/lecl when jumper J M 532 is return­
ed to the NORM position. 

5·10. Calibration Number (CALNUM?) 

5-11. The CALNUM? command provides you with a method of monitoring the number of calibrations per­
formed. By using this command, you can determine whether un-authorized calibrations have occurred. The 
instrument will always respond the CALNUM query command by displaying the number of calibration 
RAM entries completed since factory initialization. factory initialization. The maximum calibration num­
ber which can be stored is 32767. After reaching the maximum number, the counter resets to 0 and begins 
again. Please note that the calibration number is increased by one for each calibration point A complete 
calibration increases the calibration number by several digits. 

5-12. The procedure for reading the Calibration Number is as follows: 

5-2 

a. Access the CALNUM? command. (Press the Blue SH 1FT key then the OFFSET COMP I C configuration key . 

Use tlrtt ~scroll key to display tire CALNUMt command). 

b. Press the ENT key. 

• 
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3457A Calibration 

c. The display will show CALNUM? and the current calibration number . 

d. Press any key to return the instrument to normal operation. 

5·13. PRELIMINARY CALIBRATION PROCEDURES 

5-14. The following steps should be performed prior to calibration of the 3457A: 

a. Select the calibration area. The 3457 A may be calibrated in a "bench" environment or in a system 
cabinet For greatest accuracy, select an area where the temperature is between 18 °C and 28 °C and 
stable within ±5°C. 

b. Connect the 3457A to an appropriate power source and turn the instrument ON. The 3457A can 
operate on line voltages from 100 Vac to 240 Vac, 50 Hz or 60 Hz. Refer to Section II, Line Voltage 
Selection, for proper rear panel switch settings and fuse selection. 

c. Remove all external input signals from the front and rear/scanner input terminals. 

d. Run the instrument Self Test. ( Press the B/11e S H 1FT key then the ._ 1 TEST key). Tire display will show 
TESTING while the test routine is running. 

1. If the display shows SELF TEST OK after the test has completed, continue with step " e ". 

2. If the display shows TEST FAILED, check the ERROR message. (Press the Blue SHIFT key then the 

-I ERROR key). 

• If the Error Message reads OUT OF CALIBRATION, continue with step" e ". (It is probable 

that performing the Calibration Procedures will eliminate this error). 

• If the Error Message reads HARDWARE ERR, check the AUXERR? (Auxiliary Error) mes­
sage for additional information. ( Press the Blue SHIFT key then the NPLC 1 A configuration key. Use 
the~ scroll key to display AUXERR. Press the ENT key). 

0 An AUXERR? message of 16 indicates the Input Amplifier Offset is beyond tolerance. 
Perform the Input Amplifier Offset adjustment (Paragraph 5-15) and repeat steps "d 11 

through " h " of this procedure. 

0 An AUXERR? message of 256 indicates the AC attenuator frequency compensation is 
beyond tolerance. Perform the AC Convertor Frequency Response adjustment (Paragraph 
5-17) and repeat steps" d" through 11 h "of this procedure. 

0 An AUXERR? message, other than 16 or 256 indicates a component failure. Refer to 
Section Vlll for repair procedures .. 

e. Allow the instrument to warm-up for a period of one hour. 

f. Run the AUTO CAL (Auto-calibration) routine. (Press the AUTO CAL configuration k(ly, to displt1y tht• 

ACAL command, enter the number 1 and press the ENT key). 

g. Record the Calibration Number if desired. (Refer to paragraph 5-10). 

h. Proceed to the calibration procedures beginning at paragraph 5-19 . 
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5-15. Input Amplifier Offset Adjustment 

5-16. This adjustment is not required unless the Self Test response is HARDWARE ERR and the AUXERR 
message is 16. Adjust the Input Amplifier Offset as follows: 

a. Remove all power from the 3457A (line cord and external inputs). 

b. Loosen the two screws attaching the rear terminal assembly or terminal block assembly to the rear 
panel and remove the terminal or terminnl block assembly. 

c. Turn the instrument upside-down and loosen the six captive screws in the bottom cover. (It 11 not 
necessary to remov~ these screws from the bottom cover). 

d. Return the unit to an upright position nnd remove the top cover. 

e. With the front panel of the instrument facing you, move the plug-in support assembly slightly to 
the left to release the locking tab and lift the support assembly. 

f. Lay the plug-in support assembly over the front panel to gain access to the Input Amplifier adjust­
ment (Vos Adj A2R113). 

g. Reconnect power to the instrument and turn it ON. 

h. Enable Diagnostic Routine number 4. ( Press the Blue SHIFT key tlren the AUTO ZERO 1 D configuration 

key . Use the~ llCroll key to display DIAGNOSTIC. Enter the number 4 and press the EN1' key). 

i. Use an insulated adjustment tool to adjust A2-R113 (Vos adj) until the display reads PASSED. 

j. Exit the Diagnostic Routine. (Press and lro/d tire -+ 1 RESET display key until a tone Ia lreard). 

k. Turn the instrument OFF and remove the power cord. 

I. Replace the plug-in support assembly, top cover and terminal or terminal block assembly. 

m. Reconnect power and turn the instrument ON. 

5·17. AC Convertor Frequency Response Adjustment 

5-18. This adjustment is not required unless the Self-Test response is HARDWARE ERR and the AUXERR 
message is 256. Adjust the AC Convertor Frequency Response as follows: 

5-4 

a. Remove all power from the 3457A (line cord and external inputs). 

b. Loosen the two screws attaching the rear terminal assembly or terminal block assembly to the rear 
panel and remove the terminal or terminal block assembly. 

c. Turn the instrument upside-down and loosen the six captive screws in the bottom cover. (It Is not 

necessary to remove these screws from tire bottom cover). 

d. Return the unit to an upright position and remove the top cover. 

e. With the front panel of the instrument facing you, move the plug-in support assembly slightly to 
the left to release the locking tab and lift the support assembly. 

• 
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3457A Calibration 

f. Lay the plug-in support assembly over the front panel to gain access to the AC convertor frequency 
response adjustment (Gain/Flatness A3C332). 

g. Reconnect power to the instrument and turn it ON. 

h. Run the AC Auto-Cal routine. (Press the A U1'0 CAL configuratiou ke}", enter the tmmber 2 and press the EN 1' 

key). 

i. Enable Diagnostic Routine number 8. (PreSI the Blue SHIFT key then the AUTO ZERO 1 IJ configuration 
key. Use the~ sc:ro/1 key to display DIAGNOSTIC. Enter the number 8 and press the ENT key). 

j. Use an insulated adjustment tool to adjust A3-C332 (Gain/Flatness adj) until the display reads 
PASSED 0. 

k. Exit the Diagnostic Routine. (Press cmd hold the-+ 1 RESE1' display key u11til a to11e is heard). 

I. Turn the instrument OFF and remove the power cord. 

m. Replace the plug-in support assembly, top cover and terminal or terminal block assembly. 

n. Reconnect power and turn the instrument ON. 

5·19. CALIBRATION PROCEDURES· FRONT PANEL INPUTS 

5-20. Calibration of the 3457A from the front input terminals consists of calibrating the offset and gain of 
each range for the DCV, 2-Wire Ohms, 4-Wire Ohms and DCI Functions and gain of each range for the 
ACV and ACI Functions. The FREQ Function is calibrated at one frequency . 

NOTE 

The Preliminary Calibration Procedures should be completed before attempting 
the following procedures. 

5·21. DC Volts Offset Calibration· Front Terminals 

5·22. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

a. Select the DC Voltage Function. (Press the DCV fum:tion Ice)'). 

b. Connect a short between the front panel HI and LO input terminals. 

c. Use the following procedure to calibrate the front terminal offset on the 30 mY, 300 mY, 3 V. 
30 V and 300 V ranges beginning with the 300 V range and ending on the 30 m V range. 

1. Set the 3457 A to the appropriate voltage range. (Use the t or ~ scroll key to selc>ct the proper l'oltllge 

range). 

2. Access the Calibration Command. (Press the Blue SHIFT key, then the OFFSET COM I' I C configura­

tion key). The display will show CAL 

3. Enter the value of the input; in this case 0. (NOTE: If the security feature has not been disabl~d, (set to 

0) it will be necessary to enter the input l'alue, the delimiter (,)and the security code). 
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4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps 11 cl 11 through 11 c4" for each of the remaining voltage ranges. 

e. Remove the short from the front panel HI and LO Input Terminals. 

5-23. DC Volts Gain Calibration • Front Terminals 

5·24. Equipment Required. A DC Voltage Source capable of providing 30 mV (±.0055%), 300 mV 
(±.0012%), 3 V (±.0006%), 30 V (±.0013%) and 300 V (±.0017°A,) is required for the following procedure. 

a. Set the HP 3457 A to the 300 volt range. (Use the j scroll key to select tire JOO V range). 

b. Connect the Voltage Source to the HP 3457A front panel HI and LO input terminals and set its 
output to 300 V. 

c. Use the following steps to calibrate the DC Voltage Gain on the 300 V, 30 V, 3 V, 300 mV and 
30 m V ranges beginning with the 300 V range and ending on the 30 m V range. 

1. Set the 3457A to the appropriate voltage range. (Use the j or i scroll key to select the proper voltage 

range). 

2. Set the voltage source to an output which will provide a full-scale reading on the HP 3457 A. 

• 

3. Access the Calibration Command. (Press the Blue SHifT key , then the OFFSEl' COMP 1 C configur<~- • 
tlon key). The display will show CAL. 

4. Enter the value of the input voltage (in volts). (NOTE: If the securlt}' feature has not been disabled, 

(set to 0) It will be necessary to enter the Input valrte, the delimiter (,) mrd the secrtrity code). 

5. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps" cl "through" c5" for each of the remaining voltage ranges. 

e. Set the output of the Voltage Source to 3 volts. 

5·25. DC Volts Linearity Calibration - Front Terminals 

5·26. Equipment Required. A DC Voltage Source capable of providing 3 V (±.0006%) is required to 
calibrate linearity of the DC Voltage Function. 

5-6 

a. Set the HP 3457 A to the 3 volt range. 

b. Set the Voltage Source for an output voltage of 3 Vdc. 

c. Reverse the leads at the 345 7 A input terminals to provide a negative input voltage. 

d. Access the Calibration Command. (Press the Blue SHIFT key then the OFFSET COMP I C configuration 

key). The display will will show CAL. • 
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e. Enter the value of the input voltage (in volts), including the polarity. (NOTE: If the securlt)' feature has 
not been disabled, ( .fl!t to 0) it will be necessary to etlter tire input value, the delimiter (,) a11d the security code). 

f. Press the ENT key. The display will show CALIBRATING while the calibration routine is running. 

g. Set the output of the Voltage Source to 0 V and disconnect it from the HP 3457A input terminals. 
5-27. Two-Wire Ohms Offset Calibration- Front Terminals 

5-28. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

a. Select the 2-Wire Ohms Function. (Press the OHM fu/lction key). 

b. Connect a short between the Front Panel HI and LO input terminals. 

c. Use the following procedure to calibrate the front terminal offset on the 30 ohm, 300 ohm, 
3 Kohm, 30 Kohm, 300 Kohm, 3 Mohm and 30 Mohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to the appropriate resistance range. (Use the f or ~ scroll ke)' to select the proper 

range). 

2. Access the Calibration Command. ( Press the IJlue SHIFT key, then the OFFSET COMP I C configura­

tion key). The display will show CAL. 

3. Enter the value of the input resistance - in this case 0. (NOTE: If the security feature has not hee11 

disabled, (set to 0) lt will he necessary to enter the Input value, the delimiter (,) a11d the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps" cl "through " c4 "for each of the remaining ranges. 

e. Remove the short from the Front Panel HI and LO Input Terminals. 

5-29. Two-Wire Ohms Gain Calibration - Front Terminals 

5-30. Equipment Required. Resistance Standards of 30 Ohms (±.2°Al), 300 Ohms (±.02%), 3 Kohms (±.003°,\l). 
30 Kohms (±.001%), 300 Kohms (±.001%), 3 Mohms (±.002%) and 30 Mohms (±.009%) are required to 
calibrate the 2-Wire Ohms Function. 

a. Run the Ohms Auto-calibration routine. (Press the AUTO CAL configuration key, enur the number J and 

press the ENT key). 

b. Set the Resistance Standard to 30 MOhms and connect it to the HP 3457A front panel HI and LO 
input terminals. 

c. Use the following procedure to calibrate the Gain on the 30 Mohm, 3 Mohm, 300 Kohm, 30 Kohm, 
3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457 A to the appropriate Resistance range. (Use the f or ~ scroll key to select the prop(!r 

range). 

2. Set the resistance standard to the full-scale resistance of HP 3457A range selected . 
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3. Access the Calibration Command. (Press the Hlue Sll IFT key, the11 tire OFFSET COMP 1 C 
co~tflguratioll key). The display will show CAL. 

4. Enter the value of the input resistance (in ohms). (NOTE: If the securltJ.• feature has not been disabled 

(set to 0), it will be ltece.uary to enter the input vallte, tlte delimiter (,)ami the security code). 5. Press the ENT 
key. The display will show CALIBRATING while the calibration routine is running. 

d. Repeat steps 11 cl 11 through 11 c5 11 for each of the remaining ranges. 

e. Disconnect the resistance standard from the 3457A input terminals. 

5~31. Four-Wire Ohms Offset Calibration - Front Terminals 

5~32. Equipment Required. A low thermal short (copper wire) is required for this procedure. (Refer to 
Figure 5-l). 
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Figure 5·1. Input Connections for Four-Wire Ohms Offset Calibration 

a. Select the 4-Wire Ohms Function. (Press the Blue SHIFT key, then the OHM 1 OHM J.' key). 

b. Connect the short across the Front Panel HI and LO Input Terminals and the 0 Sense HI and LO 
terminals as shown in Figure 5-1. 

c. Use the following procedure to calibrate the front terminal offset on the 30 Mohm, 3 Mohm, 
300 Kohm, 30 Kohm, 3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457 A to the appropriate resistance range. (Use the f or ~ scroll keys to select the proper 

range). 

2. Access the Calibration Command. (Press the Blue> SHIFT key, the11 the OFFSET COMP I c configura­

tion keJ.'). The display will show CAL. 

3. Enter the value of the input- in this case 0. (NOTE: If the se(·urity feature has not been disabled (set to 

0), It will be necessary to enter the input value, the delimiter (,)and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

• 
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d. Repeat steps" cl "through" c4" for each of the remaining ranges . 

e. Remove the shorting wires from the Front Panel 0 Source and Input terminals. 

5-33. Four-Wire Ohms Gain Calibration - Front Terminals 

5-34. Equipment Required. Resistance Standards capable of providing 30 Ohms (±.2%), 300 Ohms (±.02%). 
3 Kohm (±.003%), 30 Kohms (±.001%), 300 Kohms (±.00 1%), 3 Mohms (±.002%) and 30 Mohms (±.009%) are 
required to calibrate the 4-Wire Ohms Function. 

----- RESISTANCE 
STANDARD 

Figure 5-2. Input Connections for 4-Wire Ohms Gain Calibration 

a. Run the Ohms Auto-Calibration routine. (Press the AUTO CAL <"onfigurttfion key, enter the number J anti 

press tire ENT ke)•). 

b. Set the Resistance Standard to 30 MOhms and connect. it to the HP 3457A front panel HI and LO 
Input terminals and n Sense HI and LO terminals as shown in Figure 5-2. 

c. Use the following procedure to calibrate the Gain on the 30 Mohm, 3 Mohm, 300 Kohm. 30 Kohm. 
3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to the appropriate Resistance range. (Use tire j or ~ saoll ke)• to select tire proper 

range). 

2. Set the resistance standard to the f ull-scale resistance of HP 3457A range selected. 

3. Access the Calibration Command. (Press the Blue SHIFT ke)•, t hen the OFFSET COMP 1 C <"oufigura­

tlon key). The display will show CAL 

4. Enter the value of the input resistance (in ohms). (NO TE: If th11 se<"urity {eutur11 hu:; not been tli~ubletl 
(8tt to 0), It will be ne<"essar}' to enter the input value, the delimiter (,) a11d the security code). 

5. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running . 
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d. Repeat steps" cl "through" c5" for each of the remaining ranges. 

e. Disconnect the resistance standard from the 345 7 A input terminals. 

5·35. DC Current Offset Calibration • Front Terminals 

5-36. Equipment Required. No equipment is needed for this procedure. 

a. Be certain all leads are disconnected from the HP 3457A input terminals. 

b. Select the DC Current Function. (Press the DCI fun<·tlon key). 

c. Use the following procedure to calibrate the front terminal offset on the 1 A, 300 rnA, 30 rnA, 
3 rnA and 300 uA ranges beginning with the 1 A range. 

1. Set the 3457 A to the appropriate current range. (Use the j or ~ scroll key to select the proper range). 

2. Access the Calibration Command. (Press the Bl1te SH IF1' key, tl1en the OFFSET COMP 1 c collfigura­

tion key). The display will show CAL. 

3. Enter the value of the input- in this case 0. (NOTE: If the 5ecurlty feature has not been disabled (set to 

0), It will be necessary to enter the Input value, the delimiter (,)and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps" cl " through " c4 " for each of the remaining ranges. 

5-37. DC Current Gain Calibration - Front Terminals 

5-38. Equipment Required. A DC Current Source capable of providing 300 uA, 3 mA, 30 rnA (±.007%), 
300 rnA (±.026%) and 1 A (±.04%) is required to calibrate the DC Current Function. 

5-10 

a. Connect the Current Source to the HP 3457 A front panel I and LO input terminals. Set the output 
of the Current Source to 1 A. 

b. Use the following procedure to calibrate the front terminal gain on the 1 A, 300 rnA, 30 rnA, 3 rnA 
and 300 uA ranges beginning with the 1 A range. 

l. Set the 3457A to the appropriate current range. (U.~e the j or ~ scroll key to select the proper 

range). 

2. Set the current source to provide a full-scale reading on the HP 3457 A range selected. 

3. Access the Calibration Command. (Press the Blue SHIFT key, then the OFFSET COM P 1 C con­

figuration key). The display will show CAL 

4. Enter the value of the input current (in amps). (NOTE: If the security feature has not bee11 disabled 
(set to 0), it will be necessary to enter the Input ~>alue, the delimiter (,)and the security code). 

5. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

c. Repeat steps 11 bl "through" b4 11 for each of the remaining ranges. 

• 

• 
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5-39. AC Volts Offset & Gain Calibration - Front Tenninals 

5-40. Equipment Required. An AC Voltage Source capable of providing 30 mVrms, 300 mVrms, 1 Vrms. 
2 Vrms, 3 Vrms, 30 Vrms and 300 Vrms (±0.1%) at a frequency of 1 KHz is required to calibrate the AC 
Voltage Function. 

a. Select the AC Voltage function. (Press tire A CV function key). 

b. Run the AC Auto-Calibration routine. (Press the AUTO CAL conflguratloll key, e11ter the number 2 and press 
the ENT key). 

c. Set the AC Voltage Source to provide a 3 volt, 1 kHz signal and connect it to the front panel HI 
and LO input terminals. 

NOTE 

The 3457 A muM be calibrated on the 3 vult range before calibrating the other 
ranges. This is because the offset constant for all ac voltage and ac current ranges 
is comput1.'d whih• calibrating the 3 Vac rang<'. 

d. Set the 3457A to the 3 volt range. (Use the j or~ scroll keys to select the proper runge). 

e. Use the following procedure to calibrate the Gain on the 30 mV, 300 mY, 3 V, 30 V and 300 V AC 
ranges beginning with the 3 V range . 

I. Set the 3457A to the appropriate voltage range. (Use the j or ~scroll key to select the proper range). 

2. Set the output of the AC voltage source to provide a full-scale reading on the HP 3457 A. 

3. Access the Calibration Command. (Press the Blue SH11:1· key, then the OFFSET COMP 1 C configura­

tion key). The display will show CAL. 

4. Enter the value of the input voltage (in volts). (NOTE: If tire security feature lras not been disabled (set 

to 0), It will be necessary to enter tire input value, tlte delimiter (,)and the security code). 

5. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

f. Repeat steps 11 el 11 through 11 e4 11 for each of the remaining ranges. 

g. Set the output of the AC Voltage Source to 0 and disconnect it from HP the 3457A. 

5-41. AC Current Calibration- Front Tennlnals 

5-42. Equipment Required. An AC Current Source capable of providing 30 rnA (±.14%), 300 rnA (±.14%) 
and 1 A (±.24%) at a frequency of 1 KHz is required to calibrate the AC Current Function. 

a. Select the AC Current function. (l're.u tire ACI function key). 

b. Set the AC Current Source to provide an output of 30 rnA and connect it to the HP 3457A front 
panel I and LO input terminals . 

5-11 
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c. Use the following procedure to calibrate the AC Current function on the 30 rnA, 300 rnA and l A • 
ranges beginning with the 30 rnA range. 

1. Set the 3457A to the appropriate current range. (Use the for ~scroll key to select the proper range). 

2. Set the current source to provide a full-scale reading on the HP 3457 A range selected. 

3. Access the Calibration Command. (Press the Blue SHIFT key, then the OFFSET COMP 1 C configura­
tion key). The display will show CAL 

4. Enter the value of the input current (in amps). (NOTE: If the set•~trity feature hcu not been disabled 

(set to 0), it will be necessary to enter the input value, the delimiter (,) a11d tlte security code). 

5. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps " c1 " through " c5 " for each of the remaining ranges. 

e. Set the Current Source for an output of 0 and disconnect it from the HP 3457A. 

5·43. Frequency Calibration • Front Terminals 

5·44. Equipment Required. A Frequency Generator capable of providing a single sine-wave signal between 
100Hz and 1 MHz with a frequency accuracy of ±.003%) is required to calibrate the Frequency Function. 

a. Set the 3457 A to the Frequency function. (Press the FR EQ function key). 

b. Set the Frequency Source to a known frequency between 100Hz and 1 MHz and connect it to the • 
HP 3457 A front panel HI and LO input terminals. 

c. Access the Calibration command. (Pt·e.u the Blue SHIFT key, the11 the OFFSET COMP 1 c cot~figuratioll 
key). The display will show CAL 

d. Enter the value of the input frequency (in hertz). (NOTE: If the security feature has not been disabled (set 

to 0), it will be necessary to enter the input frequen<'}', the delimiter (,)and the securit}' code). 

e. Press the ENT key. The display will show CALIBRATING while the calibration routine is running. 

f. Disconnect the Frequency Source from the HP 3457 A. 

5·45. CALIBRATION PROCEDURES· REAR PANEL INPUTS 

5-46. The following paragraphs describe the calibration process for the HP 3457A rear panel inputs. 
Separate procedures are provided for the standard instrument (Rear Input Terminals), and instruments 
equipped with optional plug-in assemblies 44491A (General Purpose Relay Assembly) and 44492A (Reed 
Relay Multiplex Assembly). Select the procedure which applies to your instrument. 

5·47. DC Volts Offset Calibration • Rear Tennlnals (Standard Instrument) 

5·48. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

a. Short then SENSE HI and LO and INPUT HI and LO rear input terminals together. 

5-12 
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b. Select the rear input terminals. (Press the TERM configuration key, ent er the number 1 and press the EN1' 
key ). 

c. Select the DC Voltage function. (Press the DC I/ function key). 

d. Use the following procedure to calibrate the rear terminal offset. on the 300 V. 30 V, 3 V, 300 mY, 
and 30 m V ranges beginning with the 300 V range. 

1. Set the 3457 A to the appropriate voltage range. (Use the f or ~ scroll key to select the proper ••of tag•· 

range). 

2. Access the Calibration command. (Press the Blue SHIFT key, then the OFFSET COMP 1 C configura­

tion key). The display will show CAL. 

3. Enter the value of the input- in this case 0. (NOTE: If the S(>CIIrity feature hilS 1/0( been tfisabl••tf (set to 
0), It will be necessary to enter the Input value, the delimiter (,)and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

e. Repeat steps 11 dl 11 through 11 d4 11 for each of the remaining voltage ranges. 

5·49. Two-Wire Ohms Offset Calibration • Rear Terminals (Standard Instrument) 

5·50. Equipment Required. A low thermal short is required for this procedure. 

a. Short then SENSE HI and LO and INPUT HI and LO rear input terminals together . 

b. Select the rear input terminals. (Press the TERM configuration ke)', enter the number 2 and press the ENT 

key). 

c. Select the 2-Wire Ohms function. (Press the OHM function key). 

d. Use the following procedure to calibrate the rear terminal offset on the 30 Mohm, 3 Mohm, 
300 Kohm, 30 Kohm, 3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to the appropriate resistance range. (Use the f or ~ scroll key to select the proper 

range). 

2. Access the Calibration command. (Press the Blue SH 1FT key, then the OFFSET COMP I C configuru­

tlon by). The display will show CAL. 

3. Enter the value of the input; in this case 0. (NOTE: If the security feature has not been disabled (set to 

0), It will be necessary to enter the input value, the delimiter (,)and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

e. Repeat steps 11 dl 11 through" d4" for each of the remaining ranges . 
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5-51. Four-Wire Ohms Offset Calibration- Rear Terminals (Standard Instrument) 

5-52. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

a. Short the-+ SENSE HI and LO and lNPUT HI and LO rear input terminals together. 

b. Select the rear input terminals. (Press the TERM cOirfigurtUion key , entt!r the number 2 all(/ f>ress the ENT 

key). 

c. Select the 4-Wire Ohms function. (Press the Blue SH I F1' key , then the OHM 1 OHM F function key). 

d. Use the following procedure to calibrate the rear terminal offset on the 30 Mohm, 3 Mohm, 
300 Kohm, 30 Kohm, 3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

l. Set the 345 7 A to the appropriate resistance range. (Use the t or ! scroll ke)' to select tire proper 

range). 

2. Access the Calibration command. (l'r11ss the JJlne SHIFT key , then the OFFSET COMP I C configura­

tion key). The display will show CAL. 

3. Enter the value of the input- in this case 0. (NOTE: If tire security feature has not hee11 disabled (set to 
0), it will he necessary to enter the input valt1e, the delimiter (,) attd the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

e. Repeat steps 11 d l 11 through 11 d4 11 for each of the remaining ranges. 

5-53. DC Current Offset Calibration - Rear Terminals (Standard Instrument) 

5-54. Equipment Required. No equipment is needed for this procedure. 

5-14 

a. Select the rear input terminals. (Press the TERM COIIfiguratio/1 ke)•, ellter tlte IIUIIIber 2 alld press tlte ENT 

key). 

b. Select the DC Current function. (Press the DC/ function key). 

c. Use the following procedure to calibrate the rear terminal offset on the 300 uA, 3 rnA, 30 rnA, 
300 rnA, and 3 A ranges beginning with the 3 A range. 

l. Set the 3457A to the appropriate current range. (Use the tor! scroll k11y to sell'ct the pro[Jer ra11ge). 

2. Access the Calibration command. (Press the Blue SH 1FT ke}', then the OFFSET COMP 1 C configura­

tion key). The display will show CAL. 

3. Enter the value of the input- in this case 0. (NOTE: If the security feature has not been disabled (set to 

0), it will be necessary to e11ter the input value, the delimiter (,)and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps II cl 11 through 11 c4 11 for each of the remaining ranges. 

• 
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STEP 1 

STEP 2 

STEP 3 

Figure 5-3. Terminal Block Removal 

5-55. CALIBRATION PROCEDURES - HP 44491A GENERAL PURPOSE RELAY ASSEMBLY 

5-56. Wiring Block Preparation 

5-57. It will be necessary to connect shorting wires to the Plug-In Assembl y Wiring Block before ca libration 
can be performed. The following procedures outline the wiring block preparation. 

WARNING 

This pro(·edure assumes that the Wiring Block is new and has no wires mnnected tu 
it. I f the Wiring Block is connected to an external device. hazardous voltages may 
be exposed wh(•n the Strain Relief / Wiring Block Assembly is removed. 

5-15 



Calibration 3457A 

a. Remove the two screws attaching the Strain Relief /Wiring Block Assembly to the rear panel and 
disconnect it from the instrument. (Refer to Figure 5-3, Step I). 

b. Remove the Strain Relief Plate from the bottom of the Strain Relief Assembly (Figure 5-3, Step 2). 

c. Remove the Wiring Block from the Strain Relief Housing (Figure 5-3, Step 3). 

d. Install copper shorting wires from INput HI to INput LO, from INput HI to n Sense HI, and from 
INput LO to n Sense LO on 4-Wire n input channel 10. Securely tighten the appropriate retaining 
screws. (Refer to Figure 5-4 for wire connections). 

e. Connect the prepared Wiring Block Assembly to the HP 44491 A General Purpose Relay Assembly. 

SHORTING WIRES 

4 WIREn---

@ @ 
2 WIRE RELAY 

Figure 5-4. 44491 A Wiring Block Connections 

5-58. DC Volts Offset Calibration - HP 44491 A 

5-16 

a. Select the DC Voltage function. (Press the DCV function ker). 

b. Select the Scanner Input. (Press the TERM configuration ke)', enter the number 2 and press the ENT ke)' ). 

c. Select channel 0. (Press the CHAN configuration key, enter the number 0 and press the ENT key). 

d. Use the following procedure to calibrate the DC offset on the 300 V, 30 V, 3 V, 300 mV and 
30 m V ranges beginning with the 300 V range. 

l. Set the 3457A to the appropriate range. (Use the tor~ scroll ke)•s to select the proper range). 

2. Access the Calibration Command. (Press the Blue SH 1FT ke}', then the OFFSET COMP I C collfigura­

tion key). The display will show CAL. 

3. Enter the value of the input- in this case 0. (NOTE: If the .~ecurity feature has not been disabled (set to 

0), it will be necessary to enter the input value, the delimitf!r (,) Oltd the se<'Urity code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

• 

• 
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e. Repeat steps" d I " through "d4 11 for each of the remaining ranges . 

5-59. Two-Wire Ohms Offset Calibration - HP 44491A 

a. Select the 2-Wire Ohms function. (Press the OHM function key). 

b. Close channel 0. (Press the CHAN configuration ke)•, enter· the number 0 a ~ttl press tile EN T ke)·). 

c. Use the following procedure to calibrate the 2-wire ohm offset on the 30 Mohm, 3 Mohm, 
300 Kohm, 30 Kohm, 3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

I. Set the 3457A to the appropriate resistance range. (U.~e tlr., j or ! scroll k .. ys to select. tire t~roper 
range). 

2. Access the Calibration Command. (Press tire Blue SHIFT key, theu tire OFFSET COMP I C configur·a.­

tion key). The display will show CAL. 

3. Enter the value of the input- in this case 0. (NOTE: If tile SCCIIril)' feature has not been tllsubled (set to 
0), it will be necessar}' to enter the iuput value, the delimiter (,)and the seorrity code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps" cl "through "c4 11 for each of the remaining ranges. 

5-60. Four-Wire Ohms Offset Calibration · HP 44491A 

a. Select the 4-Wire Ohms function. (Press the Blue SHIFT key then the OHM I OHM F function key). 

b. Close channel 10. (Press the CHAN configuration ke)', enter the number 10 and press the ENT key). 

c. Use the following procedure to calibrate the 4-Wire ohm offset on the 30 Mohm, 3 Mohm, 
300 Kohm, 30 Kohm, 3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

l. Set the 3457A to the appropriate resistance range. (Use the j or ! saoll ke)'s to select tire proper· 

range). 

2. Access the Calibration Command. (/'ress tire Dlue SH H '1' ke)', tlreu tire OFFSI:T COM!' 1 C ('oufigum­

tion key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE: If tire sl'curit)' feature has not bel'n disabled (set to 

0), it will be necessary to entl'r the input value, the delimiter (,)and tire Sl'curity code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps 11 cl "through 11 c4 11 for each of the remaining ranges. 

5-61. DC Current Offset Calibration - HP 44491A 

a. Select the DC Current function. (Press tire JJCJ (urrction key.) 

b. Select the Scanner Input. (Press the TERM configuration ke}', e11ter the number 2, and pr·ess the EN1' ke)•.) 
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c. Use the following procedures to calibrate the DC Current offset on the 300 uA, 3 rnA, 30 rnA, • 
300 rnA and 3 A ranges beginning with the 3 A range. 

l. Set the 3457A to the appropriate current range. (Us~! the for~ saolf key to select t he proper muge.) 

2. Access the Calibration Command. ( Prc.u thl! D/uc SH TFT kc)', thc11 the OFFSt"T COMP 1 C ··oufigura­

t lon key.) The display will show CAL 

3. Enter the value of the input- in this case 0. (NOT/:.': If the SC('Itl'ity feature has IIOl b<>elt disabl<>d (set to 

0), It will be necessar}' to enter the input 1•alue, tire delimiter (,) a11d the securit)' code.) 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

e. Repeat steps " c I " through "c4 " for each of the remaining ranges. 

5·62. CALIBRATION PROCEDURES· HP 44492A 10 CHANNEL MULTIPLEXER ASSEMBLY 

5-63. Wiring Block Preparation 

5-64. It will be necessary to connect a shorting wire to the Plug-In Assembly Wiring Block before calibra­
tion can be performed. The following procedure outlines the wiring block preparation. 

WARNING 

Thi:; procedure a:;sumes that the Wiring Block i.\ new and hm no wire.~ connected to 
it. I f the Wiring Block is connected to an external device. hazardous voltages may 
he exposed when the Strain Relit!( / Wiring Block A ssemh/y iv removed. 

r.;-o"J r.;-t"J r.;-z"J r.;-3"J r.;-~ r.;-a"J r.;-'"J r.;-7"J r.;-'"J r.;-'"J 

@ 
0 0 

SHORTING WIRE 

Figure 5-5. 44492A Wiring Block Connections 

a. Remove the two screws attaching the Strain Relief /Wiring Block Assembly to the rear panel and dis­
connect it from the instrument. (Refer to Figure 5-3, Step 1). 

• 

b. Remove the Strain Relief Plate from the bottom of the Strain Relief Assembly (Figure 5-3, Step 2). • 
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c. Remove the Wiring Block from the Strain Relief Housing (Figure 5-3, Step 3) . 

d. Install a copper shorting wire between the H and L inputs of channel 0. Tighten the two retaining 
screws. (Refer to Figure 5-5 for wire connection). 

e. Connect the prepared Wiring Block Assembly to the HP 44492A 10 Channel Multiplexer Assembly. 

5-65. DC Volts Offset Calibration - HP 44492A 

a. Select the DC Voltage function. ( Prf!SS the nc v {ullctioll key). 

b. Select the Scanner lnput. ( Press the TERM collflg~tratlou key, euter the mtmber 2 aud press the ENT ke)•). 

C. Select channel 0. (Press the CHAN couflgumtiou key, cuter the number 0 ami protss thot ENT key). 

d. Use the following procedure to calibrate the DC offset on the 300 V, 30 V, 3 V, 300 mY and 
30 mV ranges beginning with the 300 V range. 

1. Set the 3457A to the appropriate range. (Use the j or~ scroll keys to sele<·t the proper range). 

2. Access the Calibration Command. {Press tire Blue SH 1FT kc)', theu the OFFSET COMP I C coufigura­

tion ke)•). The display wiJl show CAL. 

3. Enter the value of the input- in this case 0. (NOTE: If the security feature has /lOt been disabled (set to 

0), it will bf! necessary to enter thtt input Palut>, the tlelimit4!r (,)and the security t•ode). 

4. Press the ENT key. The displa y will show CALIBRATING while the calibration routine is 
running. 

e. Repeat steps 11 dl 11 through 11 d4 11 for each of the remaining ranges. 

5-64. Two-Wire Ohms Offset Calibration - HP 44492A 

a. Select the 2-Wire Ohms function. (Press the OHM furu:tiorr key). 

b. Close channel 0. (Pre.~.~ the CHAN coufiguration key, entttl' the numhf!r 0 uud I"Pss the f.' NT key). 

c. Use the following procedure to calibrate the 2-wire ohm offset on the 30 Mohm, 3 Mohm. 
300 Kohm, 30 Kohm, 3 Kohm and 300 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to the appropriate resistance range. (Use the j or i .H·ro/1 ke)'S t o select the propel' 

range). 

2. Access the Calibration Command. (Press the Blutt SHIFT b)•, th"n thtt OFFSET COMP 1 c cott­

figuratioll ke)'). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE: If the .fecurity featul'e has not bwr disallled (.~et 
to 0), it will be twcessar)' to e~~ter the inp11t Mlue, the delimiter (,)alit! the securit}' cod e). 

4. Press the ENT key. The display will show CALIBRATING while the ca libration routine is 
running. 

d. Repeat steps" c l "through" c4 11 for each of the remaining ranges . 
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6-1. INTRODUCTION 

SECTION VI 
REPLACEABLE PARTS 

3457A Replaceable Parts 

6-2. This section contains information for ordering replacement parts. Tables 6-2 through 6-4 lists the 
electrical and mechanical parts in alphanumeric order of their reference designators and includes the 
reference designator, HP part number, quantity used, part description (Refer to abbrevintions listed in Table 
6-1), a five-digit manufacturer's code and the manufacturer's part number for each part. Table 6-5 lists 
modificotions and part changes. This section also includes disassembly ; assembly procedures for replnce­
ment of mechanical parts and printed circuit assemblies. 

6-3. ORDERING INFORMATION 

6-4. Listed Parts 

6-5. To obtain a part listed in the Replaceable Parts table, quote the Hewlett-Packard part number, the quan­
tity required, and address the order to the nearest Hewlett-Packard Office. (Office Locations are listed at 

the back of this manual.) 

6-6. Non-Listed Parts 

6-7. To order a part that is not listed in the replaceable parts table. include the instrument model number. 
instrument serial number. description and function of the part, and number of parts required. Address the 
order to the nearest Hewlett-Packard Office. 

6-8. Direct Mail Order System 

6-9. Within the USA, Hewlett-Packard can supply parts through a direct mail order system. Advantages or 
using the system are: 

a. Direct ordering and shipment from the HP Parts Center. 

b. No maximum or minimum order amount on any mail order (there is a minimum order amount for 
parts ordered through a local HP office when the orders require billing and invoicing). 

c. Prepaid transportation (there is a small handling charge for each order). 

d. No invoices - to provide these advantages, a check, money order or VISA or Mastercard number 
(with expiration date) must accompany each order. 

6-10. Mail order forms and specific ordering information is available through your local HP office. 
Addresses and phone numbers are listed at the back of this manual. 

6-1 
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6·11. PART CHANGES 

6-12. Components which have been changed are so marked by one of three symbols; a delta (11), a delta 
with a letter subscript (L1a) or a delta with a numeric subscript (1110). A delta with no subscript indicates the 
component listed is the preferred replacement for an earlier component. A delta with a letter subscript in­
dicates a change which is explained in a note at the bottom of the page. A delta with a numeric subscript 
indicates the related change is discussed in backdating (Section VII). The number of the subscript indicates 
the change number in the backdating section. 

6-13. PROPRIETARY PARTS 

6-14. Items marked by a dagger (i") in the reference designator column are avai lable only for repair and 
service of Hewlett-Packard instruments. 

Table 6-1. Standard Abbreviations 

Ay . Silll8( .... heru lc.vcte(si per second! NPQ negot•ve postt•ve tero $1 sUd~ 

AI . alumtnum IUHO temperaii,Hfl t~flictentl SPOT . smgle·pole double· throw 
A amperel&t 10 n;td~ dtamete• .. nanos.econdlsl : 10 - 9 s~OC,d$ SPST s ingie; pote single throw 
Av g(lld 11'1'11)9 . tmp(egnated not separately replaceable 

tOCd •nc;mdtt!lCtl'nt h 181'Uatum 

c. capacitor tt\Sula iiOrlled) .ohmlsl TC temperature coeftic•ent 
oe• tetnm•-c obd order by descnption Ti02. htllt~IUIH d tO•i(te 
co• I coetltCtent ~n . k tlohm(st .. J0•3ohml!i oo out$•de d i l.lmeter tog ....... toggle 

'H' k.t lohce~tr = 10-<- 3 hertz: IQI tolerance 
como GOMpcl$1(101'1 p . pealt tfiM 111"'"'~' 

connt!Ctlon l . •nduc;tor p A pico;~mpefelsl TSTA . tranststot 
hn hnea• taper pc . . pm'lled Ci r¢utl 

dep oepos•ted log logauthm•c Htper pF ptcofaradlsl 10 - 1 2 farads volttJ) 
OPO T doublo poto doubt.: th•ow 

n ttlhafl,pen'!ISI : 10 - 3 <1mperes 
p ov peak •nverse voltage .... a ltetnatHlg cuuetH w ork11\Q vollage 

OPST dovbte po le Stngle ·throw mA p:o. p~ut o t ... vauabte 
M HZ me-ganeru 1 0 • 6 hor~:t PO& . pos•ttontsl v dcw chret:t C'.ittCut w orking voltage 

f!l $¢1 etectro l vt•c MO megohm lsi .-. 10 + 6 Qhfr\S POly polystyrene 
eflcap encap$vh•ted tuet ltm me1at fttm POL POtouttometer w W1111SI 

m fo manufacturer P·P . pe&k ·to peak wl \Nt(h 
fatao(s) t1ll1hs.,.;ond ppm parts per m elllon wlv . w Otktng invers" vohag~ 

FET . fteld e ffect tr<Jn.sestor mtg mounting p rec. pre-ti$tOn ltemporatvre c oeffic•ent. w:o . WithOut 
lxd hxed mV. tlltlhvOit(S) ,., 10 - 3 volts tong term Slabthtv ilnd•'or tol~r;,nce t . wi tewound 

,F rnecrohtr;t(l l $} 

G<JA$ g&thum arsenede .. m tcrosecondr.s) re&-tstor 

GH' .gtganeru 10 ~ 9 herlt .v 11'11CI0V()II(S't - 10 - 6volts Rh rhodium 

•• guard(e<ll m y M yh:u@ •ms f00l ·Me8r\•S(IUIIUt opttr'f'lvm valve 5elected at file tory. 

Ge germanium •ol rot&IV average vilht~ Show" fPtlte m~tv be om•ttedl 
gnd 9round(e-dt nA u&t)Oarnperers) :o gilm~f(l$ no standatd type number assrgned 

NC ~'orm~tlly c losed Se seleneum sele-cted or 5P.Ciill tvpe 

H henrvtiest Ne neon sect sect•on(sl 

Hg mercvr v NO . normally open S• 5il•con ® OuporH de Net~\Qurs 

OlSIGIIIATOJI.$ 

A ~t$ s.,t'llbiV Fl l1ltor 0. uensis1or lS. term rn._t $trip 

9 motot HR heater OCR tt;msistor -d iode u . f'fhCrOCuCull 

8T bOtl t=r y IC tntegrated CtrCUtt R(p) reststor(ptt<:kl v vbcuum tube, ''eon bulb, photocell. etc. 

c. C111)8Ct10t J J<~Ck RT theiM tSIOr w <;8bfe 

CR d iode o• thyt~stot K rt ll!lv s. . . . . switch X . . socket 

Dl det&v hne l u~duClOt T ttanstormer xos . lemphotder 

DS htmp M . . meter T9 termmal board XF fvnhotder 
(. m •sc electroruc pan MP m eehamcttl par t rc thl&rmoCQup~e v Crystal 

F . fuse p plug TP test pou\1 2. .. ne tworlt 
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6-15. DISASSEMBLY/ASSEMBLY PROCEDURES 

6- 16. The following proced ures explain how to remove and replace certain ca binet parts and printed circuit 
assemblies. 

WARNING 

To avoid pt!no11al i11i ury, hi! certai11 that the line power a11d all external inputs are 
di scon11ected 1 rom the H P 3457 A he/ ore proceeding with a11y dis as \emhl y 
prvced11rn. 

I CAUTION I 
To prevmt damage fo the H P 3457 A, oh\ervc' static handling and deem handling 
technique\ whe11 dim\wmhling. 

6-17. Rear Terminal Assembly Removal 

6-18. No prior disassembl y of the instrument is required to remove the Rear Terminal Assembl y. Remove 
the Rear Terminal Assembly as follows: 

a. Remove the power cord and all external in put connections from the HP 3457A. 

b. Remove the two screws attaching the Terminal Assembl y to the rear panel. 

c. Remove the Terminal Assembly from the rear panel and disconnect the attached connector. 

d. Replace the Terminal Assembly by reversing the order of steps a through c. 

6-19. Optional Plug-In Assembly Removal 

6-20. No prior disassembly of the instrument is required to remove the Optional Plug-In Assemblies. Remove 
the Optional Plug-In Assemblies as follows: 

a. Remove the power cord a nd a ll external input connections from the liP 3457A. 

b. Remove the two screws attaching the Termina l Block Assembly to the rear panel. 

c. Remove the Terminal Block Assembly. 

d. Lift the two white locki ng levers to release the locking mechanism. 

e. Use the holes provided in the corners of the Plug-In Assembly shield to pull the assembly free of 
the instrument. 

f. Squeeze the locking tabs of the attached connector together and disconnect the connector . 

g. To replace the Plug-In Assembly, reverse the order of steps a through f. 
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6-21. Top Cover Removal 

6-22. No prior disassembly of the instrument is required to remove the Top Cover. Remove the Top Co,·cr 
as follows: 

a. Remove the power cord and all external input connections from the HP 3457A. 

b. Turn the unit upside down and loosen the six screws in the bottom cover. (These are captive sere"' s. 
It is not necessary to remove them completely). 

c. Return the unit to an upright position and remove the top cover. 

d. To replace the top cover, reverse the order of steps a through c. 

6-23. Display Assembly Removal 

6-24. The Top Cover must be removed prior to removing the Display Assembly. Remove the Displ:ly 
Assembly as follows: 

a. Remove the Top Cover as described in paragraph 6-2 1. 

b. Disconnect the plug on the back of the Display Assembly. 

I CAUTION I 
The pins of the plug connected to the di.~play a.\scmh/y are lJUitc f ra[!ile. 
Divconnecf the plug hy pulling on the rihhon cah/e rather than the plug it\el/. 

c. Remove the two screws attaching the Display Assembly to the Front Panel. 

d. Remove the Display Assembly from the Front Panel. 

e. To replace the Display Assembly, reverse the order of steps a through d. 

6-25. Digital (A 1 or A 11) Assembly Removal 

6-26. lt will be necessary to remove the Top Cover prior to removing the Digital Assembly. To remove the 
Digital Assembly: 

6-4 

a. Remove the Top Cover as described in paragrnph 6-21. 

b. Remove the four screws holding the shield to the Digital Assembly nncl remove the shield. 

c. Remove the power switch pushrod. Grasp the pushrod firmly near the power switch and pull it ofT 
the power switch shaft. 

d. Disconnect connectors PSOI (Use the white pull stra p), P502, P701 and P702 from the Digita l 
Assembly. 

e. Remove the two screws attaching the HPIB Connector/ Heat Sink bracket to the rear panel. 

• 

• 

• 
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3457A Replaceable Parts 

f. Remove the Digita l Assem bly by raising the front edge of the board and sliding it forward . 

g. To replace the Digital (A I) Assembly, reverse the order of steps a through f. 

6-27. Plug-In Support Assembly Removal 

6-28. The Rear Terminal Assembly or Pl ug-In Assembly and Top Cover must be removed prior to removing 
the Plug-In Support Assem bly. Remove the Support Assembly as follows: 

a. Remove the Rear Terminal Assembly (paragraph 6-17) or Plug-In Assembly (paragraph 6-19) and 
Top Cover (paragraph 6-21 ). 

b. With the front panel of the instrument facing you, move the Plug-In Support Assembly slightly to 
the lef t to release the locking tab, and lift the support upward. 

c. Lay the Plug-In Support Assembly over the front panel to gain access to the Top Analog Shick!. 
(The Support Assembly will be supported by its cables.) 

d. Remove the Top Analog Shield. (Press the sheet metal tabs near the center of the instrument to 
release the shield. lift the shield and remove it.) 

e. Disconnect con nector A2-P50 I and the five input wires to remove the Support Assembly. 

f. To replace the Plug-In Support Assembly. reverse the order of steps a through e. 

6-29. AC Convertor (A3) Assembly Removal 

6-30. It wi ll be necessary to remove the Renr Termina l Assembly or Plug-In Assembly, Top Cover. and 
Pl ug-In Support Asse mbly prior to removing the AC Convertor Assembly. 

a. Remove the Rear Terminal Assembly (paragraph 6-17) or Plug-In Assembly (paragraph 6-19), Top 
Cover (paragraph 6-21) and Plug-In Support Assembly (paragraph 6-27). 

b. Disconnect the red and black input wires and connector A2-P303 from the Analog (A2) Assembly. 

c. Remove the screw located near the center of the AC Convertor Assembly. 

d. Remove the AC CoO\ ertor Assembly. 

e. To replace the AC Convertor Assembly, reverse steps a through d. 

6-31. Analog (A2) Assembly Removal 

6-32. T he Rear Terminal Assembly or Plug-In Assembly, Top Cover. Plug-In Support Assembly, and AC 
Convertor (A3) Assembly must be removed prior to removing the Analog (A2) Assembly. Remo'e the 
Analog Assembly as follows: 

a. Remove the Rear Terminal Assembly (paragraph 6-17) or Plug-In Assembly (paragraph 6-19). rop 
Cover (paragra ph 6-2 1 ). Pl ug-In Support Assembly (paragraph 6-27) and AC Convertor Assembly 
(paragraph 6-29). 

b. Disconnect the five input wires from the front panel and connectors A I or A I I-PSO:! and A:! P90 I. 

6-) 
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c. Remove the seven screws which hold the A2 Assembly to the bottom shield. (It is not necessary to 
remove the screws from the Reference Assembly.) 

d. Slide the Analog Assembly toward the rear of the instrument to clear the fuse holder from the 
front panel and remove the assembly. 

e. To replace the Analog Assembly, reverse steps a through d. 

6-33. Front Panel Removal 

6-34. [t is necessary to remove the Rear Terminal Assembly or Plug-In Assembly, Top Cover. Plug-In 
Support Assembly, AC Convertor (A3) Assembly and Analog (A2) Assembly prior to removing the Front 
Panel Assembly. Remove the Front Panel Assembly as follows: 

6-6 

a. Remove the Rear Terminal Assembly (paragraph 6-17) or Plug-In Assembly (paragraph 6-19), Top 
Cover (paragraph 6-21), Plug-In Support Assembly (paragraph 6-27), AC Convertor (A3) Assembly 
(paragraph 6-29) and Analog (A2) Assembly (paragraph 6-31). 

b. Disconnect connector P50 I from the Digital Assembly. 

c. Remove the screw attaching the Front Panel to the bottom shield of the Digital Assembly. 

d. Lift the Front Panel clear of the bottom cover. 

e. To replace the Front Panel Assembly, reverse the order of steps a through d. 

• 

• 

• 
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Table 6-2. HP 3457 A Replaceable Parts 

• Reference HP Part c Description 
Mfr Mfr Part Number 

Designation Number D Qty Code 

!::J. · A 1 J 
03457·66501 7 1 PC ASSY · MAIN CONTROLLER 28480 03457·66501 

A1BT501 1420 ·0278 7 1 BATTERY 2.9V .72A·HR LI/S·OIOX IJ · FLEX PIJCON 89511 

A1C500 0160·4812 0 4 CAPACITOR·FXD 220PF +·5% 100VOC CER 56289 592CCOG221J100B 

A1C501·C502 0160·4788 9 4 CAPACITOR·FXD 18Pf +·5% 100VDC CER 56289 592CCOG180J100B 

A1C503 0160·3335 0 2 CAPACITOR·FXD 470PF +·10% 100VDC CER 16299 CAC02X7R471K100A 

A1C505 0160·4832 4 25 CAPACITOR·FXO .01Uf +·10% 100VDC CER 56289 592CX7R103K100C 

A1C506 0180·1746 5 4 CAPACITOR-FIXED 15UF +·10% 20VDC TA 56289 150D156X9020B2 

A1C507 0160 · 4832 4 CAPACITOR · FXD .01UF +·10% 100VDC CER 56289 592CX7R103K100C 

A1C509 0160·4835 7 9 CAPACITOR·FIXED .1UF +· 10% 50VDC CER 16299 CAC04X7R104K050A 

A1C510 0180 · 1746 5 CAPACITOR · FIXED 15UF +·10% 20VDC TA 56289 150D156X9020B2 

A1C511 0160 ·4835 7 CAPACITOR· FIXED .1UF +·10% 50VDC CER 16299 CAC04X7R104K050A 

A1C512 0160·4805 1 2 CAPACITOR· FIXED 47PF +·5% 100VDC CER 24546 CAC02COG470J100A 

A1C513 0160·4835 7 CAPACITOR· FIXED . 1UF +·10%50VDC CER 16299 CAC04X7R104K050A 

A1C514 0180·0291 3 22 CAPACITOR· FIXED 1UF +·10% 35VDC 56289 150D105X9035A2·DYS 

A1C515 0160·4835 7 CAPACITOR·FIXED .1Uf +·10% 50VDC CER 16299 CAC04X7R104K050A 

A1C516 0160 ·4825 5 2 CAPACITOR·FXD 560Pf +·5% 100VDC CER 56289 592CCOG561J100C 

A1C517 0160 ·4812 0 CAPACITOR·FXD 220PF +·5% 100VDC CER 56289 592CCOG221J100B 

A1C550 0180 ·0291 3 CAPACITOR · FIXED 1UF +·10% 35VOC TA 56289 150D105X9035A2 ·DYS 

A1C552 0180·0291 3 CAPACITOR· FIXED 1UF +·10% 35VDC TA 56289 1500105X9035A2 · DYS 

• A1C553 0180 · 0291 3 CAPACITOR· FIXED 1UF +·10% 35VDC TA 56289 1500105X9035A2 · DYS 

A1C572 0180·0309 4 3 CAPACITOR· FIXED 4.7UF +·20% 10VDC TA 56289 1500475X0010A2 

A1C574 0160·4571 8 35 CAPACITOR· FIXED .1UF +80 ·20% 50VDC 16299 CAC02Z5U104Z 

A1C575·C577 0160·3847 9 18 CAPACITOR· FIXED .01UF +100 ·0% 50VDC 16299 CAC02X7R103X050A 

A1C578 0160·4571 8 CAPACITOR· FIXED .1UF +80 ·20% 50VDC 16299 CAC02Z5U104Z 

A1C579 0160· 384 7 9 CAPACITOR· FIXED .01UF +100 ·0% 50VDC 16299 CAC02X7R103X050A 

A1C580 0160 ·4571 8 CAPACITOR· FIXED .1Uf +80 ·20% 50VOC 16299 CAC02Z5U104Z 

A1C581·C582 0160·3847 9 CAPAC !TOR· FIXED .01UF +100 · 0% 50VDC 16299 CAC02X7R103X050A 

A1C583 0160·4835 7 CAPACITOR· FIXED .1UF + · 10% 50VDC CER 16299 CAC04X7R104K050A 

A1C584·C585 0160·3847 9 CAPACITOR· FIXED .01UF +100 · 0% SOVDC 16299 CAC02X7R103X050A 

A1C586 0160·4571 8 CAPACITOR·FIXED . 1UF +80 ·20% SOVDC 16299 CAC02Z5U104Z 

A1C587 0160·3847 9 CAPACITOR· FIXED .01UF +100 ·0% 50VDC 16299 CAC02X7R103X050A 

A1C588·C589 0160·4571 8 CAPACITOR· FIXED .1UF +80 ·20% SOVDC 16299 CAC02Z5U104Z 

A1C590·C591 0160·3847 9 CAPACITOR· FIXED .01UF +100 ·0% 50VDC 16299 CAC02X7R103X050A 

A1C592·C593 0160·4571 8 CAPACITOR· FIXED .lUF +80 ·20% 50VDC 16299 CAC02Z5U104Z 

A1C594 0160·3847 9 CAPACITOR· FIXED .01UF +100 ·0% 50VDC 16299 CAC02X7R103X050A 

A1C595 0160·4571 8 CAPACITOR· FIXED .1UF +80 ·20% 50VDC 16299 CAC02Z5U104Z 

A1 C596·C597 0160 · 3847 9 CAPACITOR · FIXED .01UF +100 · 0% 50VOC 16299 CAC02X7R103X050A 

A1C598·C599 0160·4571 8 CAPACITOR· FIXED .1UF +80 · 20% SOVDC 16299 CAC02Z5U104Z 

A1C701 0160·4832 4 CAPACJTOR·FXD .01UF +·10% 100VDC CER 56289 592CX7R103K100C 

A1C702 0180·3446 6 1 CAPACJTOR·FXD 3300UF+·20% 25VDC AL UCMCN SM25VB3300MHC 

A1C703 0160·4571 8 CAPACITOR-FIXED .1UF +80 ·20% SOVDC 16299 CAC02Z5U104Z 

A1C704 0180·0374 3 2 CAPACITOR·FXD 10UF+·10% 20VDC TA 56289 1500106X9020B2 

A1C705·C706 0160·4832 4 CAPACITOR·FXD .01UF +·10% 100VDC CER 56289 592CX7R103K100C 

• A1CR501 ·504 1901 ·0050 3 49 DIODE·SIJJTCHING 80V 200HA 2NS 0035 9N 171 1N4150 

A1CR505 1901·0518 8 5 OIODE·SHALL SIGNA L SCHOTTKY (A2X871) 71785 5082·2800 

A tkha (!::J.) prc<:t.--cding 11 pari number indi.:al<·~ lh<tl a dwngc lws been nwtk lo lh<tl pari. Sec Tnhlt· 6·5 for an<·xplllll<tlion of th<· dtaug<'. 
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Table 6-2. HP 3457A Replaceable Parts (cont'd) 

Refe1 ence H P Part C 
lr Qly Descttplton 

Mfr 
Code 

Mfr Part Number 
Designation Number 1 .... 

~----------;-----~--- ~---+-----------------------------------+----4---------------- ----4 

A1CR506 509 
A1CR511 
A1CR513 ·516 

A1CR517 
A1CR518 
A1CR701-702 
A1CR703 

A1H701 

A1J501 
A1J502 
A1J503 
A1J701 
A1J702 

A1JM532 
A1JM532A 
A1JM533 
A1JM533A 

A 1L 701 703 

fj,u I A1MP1 
11111P2 

A10500 
A10501 
A10502 -0503 
A10504-Q505 
A10506 

A1R500 
A1R501 
A1R502 
A1R504 

A1R506 

A1R507 
A1R508 
A1R509·R510 
A1R513-R514 
A1R515 

A1R523 
A1R525 

A1R527 

A1R530 
A1R532 

A1R540 
A1R545-R547 
A1R549 
A1R550 
A1R552·R553 

1901·0050 3 
1901 -0050 3 
1901 -0050 3 

1901 -05 18 8 
1901 0050 3 
1901 -0743 1 11 
1902 0936 6 3 

DIODE-SWITCHING 80V 200MA 2NS D035 
DIODE-SWITCHING 80V 200MA 2NS 0035 
DIODE-SWITCHING 80V 200MA 2NS 0035 

DIODE-SMALL SIGNAL SCHOTTKY (A2X871) 
DIODE-SWITCHING 80V 200MA 2NS D035 
DIODE-POWER RECTIFIER 400V 1A 
DIODE-ZENER 6V +-5% PD=5W IR =300UA 

03457-01201 8 2 BRACKET-HEAT SINK 

1251 -8601 7 2 
1251 -7760 7 2 
5180 82?8 7 2 

CO NN -POST TYPE .100 · PIN SPCG 34 CONl 
CONN-POST TYPE .100·PIN · SPCG 4 ·CONT 
CONNECTOR-HPIB 

1252 -0239 3 
1252-0206 4 

2 CONN·POST TYPE 5.0 PIN SPCG 8-CONT 
2 CONN·POST TYPE .100-PIN -SPCG 5·CONT 

3 CONN·POST TYPE .100-PIN-SPCG 4 CONT 
6 JUMPER·REMOVABLE FOR 0.025 IN SO PINS 
1 CONNECTOR-3 PIN MALE POST TYPE 

9N171 
9N171 
9N171 

1N4150 
1N4150 
1N4150 

71785 5082·2800 
9N171 1N4150 
14936 1N4004 
9N171 TVS505 

28480 03457-01201 

76381 3594 6002 
00779 102202-1 
28480 5180-8228 
27264 10 -16·3081 
00779 640454-5 

18873 65500-104 
00779 530153-2 
27264 22-10-2031 

1251 5619 1 
1258 -0 141 8 
1251 4682 6 
1258·0141 8 JUMPER-REMOVABLE FOR 0.025 IN SO PINS 00779 530153·2 

9100 1788 6 6 CORE-FERRITE WIDEBANO CHOKE IMP:>680 

0370 0603 1 1 
03457 43701 1 1 

1854 0296 8 1 
1854·0215 1 4 
1853·0036 2 5 
1854 · 0215 1 
1853 0036 2 

KEYCAP·POWER SWITCH 

PUSHROO·POWER SWITCH 

TRANSISTOR NPN Sl TO 92 PD=310MW 
TRANSISTOR NPN SI P0=350MW FT=300MHZ 
TRANSISTOR-PNP Sl P0=310MW FT =250MHZ 
TRANSISTOR NPN Sl P0 =350MW FT =300MHZ 
TRANSISTOR·PNP SI PD=310MW FT =250MHZ 

0698 · 3615 8 2 RESISTOR 470 5% 2W MO TC=0+ ·200 
0686·1515 8 1 
0698 · 3359 7 2 
0757 · 0449 6 9 
0757·0445 2 2 

RESISTOR 1500 5% .5W CC TC-0+529 
RESISTOR 12. 7K 1% .125W F IC=0+ · 100 
RESISTOR·FXD 20K 1% 1/8W F TC=0+·100 
RESISTOR-FXD 13K 1% 1/8W F TC =0+ · 10 

02114 VK200 20/48 

28480 0370·0603 
28480 03457-L3701 

04713 MPS6543 SELECTED 
04713 2N3904 
27014 2N3906 
04713 2N3904 
27014 2N3906 

27167 FP42·2 · T00·47RO · J 
01121 EB1515 
24546 CT4-1/8 · T0 · 1272 ·r 
24546 CT4·1/8·T0·2002-F 

24546 CT4·1/8·T0-1302-F 

0698 · 4482 9 4 RESISTOR-FXO 17.4K 1% 1/8W F TC=0+ · 100 24546 CT4 1/8·T0·1742·F 
0757·0449 6 
0757·0438 
0757·0273 
0757 0280 

0757·0438 
0757·0280 

0757·0280 

3 
4 

3 

3 

3 

3 

12 
3 

19 

0757 0465 6 13 
0698 6324 2 1 

0757·0280 3 
0757·0442 9 29 
0757 · 0346 2 3 
0757·0465 6 
0757 · 0465 6 

RESISTOR-FXD 20K 1% 1/8W F TC =O+ 100 
RESISTOR·FXD 5. 11K 1% 1/8W F TC=0+·100 
RESISTOR·FXD 3.01K 1% 1/8W F TC=+·100 
RESISTOR·FXO 1K 1% 1/8W F TC=0+·100 

RESISTOR·FXD 5.11K 1~ 1/8W f TC=0+·100 
RESISTOR·FXD 1K 1% 1/8W f TC=0+·100 

RESISTOR·FXD 1K 1% 1/8W F TC=0+·100 

RESISTOR · FXD lOOK 1% 1/8~ F TC=0+·100 
RESISTOR·FXD 187 1% 1/8W F TC=O+ 100 

RESISTOR-FXD 1K 1% l/8W F TC=O+ 100 
RESISTOR-FXD 10K 1% 1/8W F TC=O+ 100 
RESISTOR-FXO 100 1% 1/8W F TC=0+ - 100 
RESISTOR-FXO 100K 1% 1/8W F TC =0+-100 
RESISTOR-FXD lOOK 1% 1/8W F TC =O+ 100 

24546 CT4·1/8·T0-2002-F 
24546 CT4·1/8·T0·5111·F 
24546 CT4·1/8-T0-3011·F 
24546 CT4·1/8·T0·1001~F 

24546 CT4·1/8·T0·5111·F 
24546 CT4·1/8·T0·1001·f 

24546 CT4·1/8·T0·1001 F 

24546 CT4·1/8-T0-1003-F 
24546 CT4·1/8-T0-187R-F 

24546 CT4·1/8·T0·1001·F 

24546 CT4·1/8·T0·1002·F 
24546 CT4·1/8·T0 · 10RO · F 
24546 CT4·1/8·T0·1003·f 
24546 CT4 · 1/8 -T0-1003·F 

1\ dell<~ (.0:.) prc..:ccding 11 p;11·1 mtmbl·r indi<.:<~ll"S that a -:hangc h<~s been llHl<k to lh<~l part. Scl' Tahk 6 5 for 1111 npl;uwlion of thl· -: h<tlll!l'. 
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Reference 
Designation 

A1R554 
A1R555 
A1R556·R557 
A1R558·R559 
A1R560 

A1R561·RS62 
A1R563 
A1R564 
A1R565 
A1R566 

A1R567 
A1R568 
A1R569 

A1RP503 
A1RP516 
A1RP525 

A1RP533 
A1RP534 

A1RT500 

A1S701 
A1S702-S703 

A1SP501 

A1U501 

!J.e,l A1U502 
A1U503 
A1U504 

A1USOS 

A1U506 
A1U507 
A1U508 
A1U509 · U510 
A1U511 

A1U512-U513 
A1U514 
A1U515 
A1U516 

A1U517 

A1U519 

A1U591 
A1U592 

A1U593 
A1US94 

A1U595 
A1U596 

3457A Replaceable Part~ 

Table 6-2. HP 3457 A Replaceable Parts (cont'd) 

HP Part 
Number 

c 
D Qty 

0757·0446 3 
0757·0442 9 
0757·0407 6 
0757·0280 3 
0757·0458 7 

0757·0442 9 
0698-4482 9 
0757·0438 3 
0757 · 0290 5 
0757·0273 4 

0757·0280 3 
0757·0438 3 
0757·0407 6 

9 

10 

6 

1810·0560 7 2 
1810·0286 4 5 
1810·0286 4 
1810·0124 9 2 
1810·0286 4 

Description 

RESISTOR·FXD 15K 1% 1/8~ F TC=0+·100 
RESJSTOR · FXD 10K 1% 1/8~ F TC=0+-100 
RESISTOR·FXD 2000 1% 1/8~ F TC=0+-100 
RESJSTOR · FXD lK 1% 1/8~ F TC=0+·100 
RESJSTOR·FXD 51.1K 1% 1/8~ F TC=0+-100 

RESISTOR · FXD 10K 1% 1/8~ F TC=0+·100 
RESISTOR·FXD 17.4K 1% 1/8~ F TC=0+-100 
RESJSTOR·FXD 5.11K 1% 1/8~ F TC=0+-100 
RESJSTOR·FXD 6.19K 1% 1/8~ F TC=0+-100 

Mfr 
Code 

Mfr Part Number 

24546 CT4·1/8·T0·1502·F 
24546 CT4·1/8·T0·1002·F 
24546 CT4·1/8·T0·201·F 
24546 CT4·1/8·T0·1001 · F 
24546 CT4·1/8·T0 · 5112·F 

24546 CT4 · 1/8·T0·1002·F 
24546 CT4·1/8·T0·1742·F 
24546 CT4·1/8 · T0 · 5111·F 
19701 5033R·1/8·T0·6191 · F 

RESISTOR·FXD 3.01K 1% 1/8~ F TC=+·100 24546 CT4·1/8·T0·3011 · F 

RESISTOR·FXD 1K 1% 1/8~ F TC=0+·100 
RESISTOR·FXD 5.11K 1% 1/8~ F TC=0+ · 100 
RESJSTOR·FXD 2000 1% 1/8~ F TC=0+-100 

NET~ORK ·RESISTOR 5.6K X 8 16-DIP 
NET~ORK·RESISTOR 16·DIP 10KO X 15 
NET~ORK ·RES ISTOR 16·DIP 10KO X 15 

NET~ORK ·RES 16-DJP 200.00 X 8 
NET~ORK·RES!STOR 16-DIP 10KO X 15 

24546 CT4·1/8 · T0·1001·F 
24546 CT4·1/8·T0·5111·F 
24546 CT4·1/8·T0·201·F 

56289 916C562X1SR 
56289 916C103X2PE 
56289 916C103X2PE 
91637 MDP1603·201G 
56289 916C103X2PE 

0837·0220 1 2 THERMISTOR ROD 10KO TC=-3.83%/C·DEG 75263 AL1545 · 6240·73·S6 

3101·2252 7 4 
3101·2769 1 2 

S~ITCH·PB DPDT ALTNG 4A 250VAC 
S~JTCH·SL DPDT ST SA 250VAC PC 

71468 602094 
08351 4021 . 4722 

0960·0561 4 2 AUDIO TRANSDUCER 1·3VDC; 8508 AT 1.5V STRMC OMB·01·S.P. 

1820 · 2624 9 2 
03457·88805 0 1 

1818·3430 2 1 

1820·1872 7 2 
1820·3662 7 2 

1818 · 1611 7 1 
1820·2549 7 2 
1LH4·0001 4 2 
1820·2216 5 2 
1818 · 3429 9 1 

1820·1216 3 
1820·3197 3 
1820·3208 7 

2 

1 

1 

1820 · 3173 5 2 

1820·1872 7 

1826·0138 8 4 

1820·2924 2 3 
1820-3173 5 

1820·2922 0 3 
1820·3097 2 

1820·2922 0 
1820·1203 8 1 

IC·MPU; CLK FRE0=2MHZ, ENHANCED 6800 
JC·MEMORY 
JC NMOS 65536 (64K) ROM 200-NS 3·S 
JC BFR TTL LS !NV OCTL 2-JNP 

IC·DC TO 4MHZ 6402 UART 

04 713 MC68B09P 
28480 03457·88805 
S0562 TMM2365P(MASKED) 

27014 DM81LS96N 
34371 HD1 · 6402·B3409 

JC·STAT RAM 16384 (16K) CMOS 150NS 3S 34335 AM9128·15PC 
IC·GPJB TALKER/LISTENER 34649 P8291A(E·VERSJON) 
IC·16 BIT GPIB TRANSCEIVER 28480 1LH4 · 0001 
IC·OCTAL D·TYPE POS·EDGE·TRIG CMOS ff 27014 MM74C374N 
JC·STAT RAM 16384 (16K) CMOS 200NS 3S S0562 TC5517APL·2(SEL) 

IC · DCDR/DMUXR 3·T0· 8·LINE 3-INP TTL LS 
JC·BJN ASYNCHRO COUNTER CMOS/74HC 
IC · BIN ASYNCHRO COUNTER CMOS/74HC 
IC·FF J·K NEG · EDGE·TRJG CMOS/74HC 
JC BFR TTL LS INV OCTL 2 - INP 

IC · QUAD COMPARATOR GP 14 -DIP·P PKG 
!C · QUAD 2-JNPUT NOR GATE CMOS/74HC 

IC·FF J · K NEG·EDGE·TRIG CMOS/74HC 
IC · QUAD 2·JNPUT NAND GATE CMOS/74HC 
IC · OUAD 2-JNPUT AND GATE CMOS/74HC 

01295 SN74LS138N 
04713 MC74HC4020N 
27014 MM74HC393N 
04713 MC74HC112N 
27014 DM81LS96N 

27014 LM339N 
04713 MC74HC02N 

04713 MC74HC112N 
04713 MC74HCOON 
27014 MM74HC08N 

!C·OUAD 2·INPUT NAND GATE CMOS/74HC 04713 MC74HCOON 

JC·TRIPLE 3·JNPUT POS·AND GATE TTL LS 01295 SN74LS11N 

A dc!llt (!J.) prc.;ccding" plll'l lllllllhcr indi..:all:s !hal II ..:lwngc has bo.;cn 111/Hk 10 llwl pori. s..,~ Table 6 -5 fnr ;on cxplanalion of' lhl' ..: h;tllg<·. 
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345 7 A Re placea ble Parts 

Table 6-2. HP 3457A Replaceable Parts (cont'd) 

Reference HP Part c Description 
Mfr Mfr Part Number 

Designation Number D Qty Code • 
A1U597 1820·2924 2 IC·OUAD 2·1NPUT NOR GATE CMOS/74HC 04713 MC74HC02N 

A1U598 1820·2922 0 IC·OUAD 2·1NPUT NAND GATE CMOS/74HC 04713 MC74HCOON 

A1U599 1820·1199 1 1 IC · HEX INVERTER 1·1NP TTL LS 01295 SN74LS04N 

A1U701 1826·0551 9 3 IC·FXD V RGLTR POS 4.9/5.1V T0·220 27014 LM340AT·5 

A1X502 1200·0861 8 2 SOCKET · IC 28·CONT DIP DIP·SLDR 00779 640362·1 

6.0 A1Y500 0410·1864 7 1 CRYS TAL-QUARTZ 7 .980 MHZ 28480 0410·1864 

A2 03457·66502 8 1 PC ASSY · ANA LOG 28480 03457·66502 

A2A1 03456·66525 4 1 REFERE NCE ASSEMBLY ( NATIONAL) 28480 03456·66525 

b.m A2C101 0160·6842 0 3 CAPACITOR-FIXED 220PF +·10% 630VDC 28480 0160 · 6842 

A2C111 0160·480 4 0 1 CAPACITOR·FXD 56P F +·5% 100VOC CE R 16299 CAC02COG560J100A 

A2C112 0160·4 532 1 4 CAPACI TOR· FIXED 1000PF +·20% 50VDC CER 56289 592CX7R102M050B 

A2C113 0160·4571 8 CAPACITOR · FIXED .1UF +80 ·20% 50VDC 16299 CAC02Z5U104 Z 

A2C114 0160·4571 8 CAPACITOR· FIXED . 1UF +80 ·207. 50VDC 16299 CAC02Z5U104Z 

A2C117 0160·4571 8 CAPACITOR-FIXED . 1UF +80 ·20% 50VDC 16299 CAC02Z5U104Z 

A2C118 0180·0229 7 3 CAPACITOR·FXD 33UF+·10% 10VOC TA 56289 1500336X9010B2 

A2C119 0180·0291 3 CAPACITOR-FIXED 1UF +·10% 35VOC TA 56289 1500105X9035A2·DYS 

A2C121 0180·022 9 7 CAPACI TOR·FXO 33UF+ ·10% 10VOC TA 56289 1500336X9010B2 

A2C122 0160·4571 8 CAPACITOR· FIXED .1UF +80 ·20% 50VOC 16299 CAC02Z5U104Z 

A2C123 0160·4532 1 CAPACITOR· FIXED 1000PF +·20% 50VOC CER 56289 592CX7R102M050B 

b.m A2C201·202 0160·6842 0 CAPACITOR·FIXEO 220PF +· 10% 630VOC 28480 0160·6842 

A2C203 0160·6267 3 2 CAPACITOR · FXD 100PF +·5% 200VOC CER 04222 SA106A101JAA • b.q A2C204 0160·6840 8 2 CAPACITOR·FXO 150PF +·2% 630VDC POLYP·1 19701 703E1AD151P631AX 

A2C211 0160·4532 1 CAPACITOR· FIXED 1000PF +·20% 50VDC CER 56289 592CX7R102M050B 

A2C212 0160·4571 8 CAPACITOR· FIXED .1UF +80 ·20% 50VOC 16299 CAC02Z5U104Z 

A2C213 0160·4571 8 CAPAC ITOR ·FIXED .lUF +80 ·20% 50VOC 16299 CAC02Z5U1 04Z 

A2C214 0160·5349 0 1 CAPACITOR·FXD 200PF +·5% 100VDC CE R 56289 292COG201J100B 

A2C401 0160·4791 4 6 CAPACITOR·FXD 10PF +·5% 100VOC CER 04222 SA106A100JAA 

A2C402 0160·6267 3 CAPACITOR·FXO 100PF +·5% 200VDC CER 04222 SA106A101JAA 

A2C403 0160·45 71 8 CAPACITOR · FIXED . 1U F +80 ·20% 50VDC 16299 CAC02Z5U104Z 

A2C501 0160·4571 8 CAPACITOR· FIXED . 1U F +80 ·20% 50VOC 16299 CAC02Z5U104Z 

A2C502 0160·4571 8 CAPACITOR· FIXED . 1UF +80 ·20% 50VOC 16299 CAC02Z5U104Z 

A2C503 0160·4571 8 CAPACITOR· FIXED . 1UF +80 ·20% 50VDC 16299 CAC02Z5U104Z 

A2C504 0160·4571 8 CAPACITOR· FIXED . 1UF +80 ·20% 50VDC 16299 CAC02Z5U104Z 

A2C505 0160·4571 8 CAPACITOR· FIXED . 1UF +80 ·20% 50VDC 16299 CAC02Z5U104Z 

A2C506 0160·4571 8 CAPACITOR · FIXED .1UF +80 ·20% 50VOC 16299 CAC02Z5U104Z 

b.n A2C511 0160·6839 5 1 CAPACITOR·F XD 470PF +·2% 630VOC POLYP 19701 703E1 AD471PG631AX 

A2C5 12 0160·6208 2 1 CAPACITOR · FXD .1UF +·10% 50VDC 10214 ECR·7767K 

A2C513·C515 0160 ·45 71 8 CAPACITOR· FIXED .1UF +80 ·20% 50VDC 16299 CAC02Z5U104Z 

A2C514 0160·4571 8 CAPACITOR· FIXED .1UF +80 · 20% 50VDC 16299 CAC02Z5U104Z 

A2CS15 0160 . 45 71 8 CAPACITOR· FIXED . 1 UF +80 ·20% 50VDC 16299 CAC02Z5U104Z 

b.q A2C516 0160 · 6840 8 CAPACITOR·FXO 150PF +· 2% 630VDC POLYP· 1 19701 703E1AD151P631AX 

A2C517 0160·4571 8 CAPAC ITOR · FIXED .1UF +80 ·20% 50VOC 16299 CAC02Z5U 104Z 

A2C521 0180·0291 3 CAPACITOR·FIXED 1UF +·10% 35VOC TA 56289 150D105X9035A2·0YS 

A2C522 0160·4571 8 CAPACITOR · FIXED .1UF +80 ·20% 50VDC 16299 CAC02Z5U104Z • 
"della (b.) pre.::ecding II pnrl llllllllJt!r indkniCS 111.11 [I ..:hange has been made 10 I filii pnrl. Sec Table 6·5 for 1111 cxplarwlion nr I he ..: hangc. 
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3457A Replaceable Parts 

Table 6-2. HP 3457 A Replaceable Parts (cont'd) 

Reference 
Designation 

A2C523 
A2C524 
A2C525 
A2C526 

HP Part 
Number 

c 
D Qty 

0180·0291 3 
0160·4571 8 
0180·0291 3 
0160·4791 4 

Description 

CAPACITOR-FIXED 1UF +· 10% 35VDC TA 
CAPACITOR-FIXED .1UF +80 ·20% SOVDC 
CAPACITOR·FIXEO 1UF +·10% 35VDC TA 
CAPACITOR·FXD 10PF +·5% 100VDC CER 

A2C531 0160·3847 9 CAPACITOR-FIXED .01UF +100 ·0% 50VOC 
CAPACITOR·FXD 100PF +·10% 200VDC CER 
CAPACITOR·FXD 1000UF+·20% 25VDC AL 
CAPACITOR·FIXED 1UF +·10% 35VDC TA 
CAPACITOR·FXD .1UF +·10% 100VDC CER 

~i A2C532·533 0160·2343 8 2 
A2C901 0180·3447 7 1 
A2C902 0180·0291 3 
A2C910 0160 ·5755 2 1 

A2C911 0180·2986 7 2 CAPACITOR·FXD 330UF+ ·20% 50VDC AL 
CAPACITOR-FIXED 1Uf +·10% 35VDC TA 
CAPACITOR·FXD 330UF+·20% 50VDC AL 
CAPACITOR·FIXED 1UF +·10% 35VDC TA 

A2C912 
A2C921 
A2C922 

A2CR 111 · 112 
A2CR113·114 
A2CR118 
A2CR119 
A2CR121 · 134 

A2CR135·137 
A2CR201 
A2CR202 
A2CR401·404 
A2CR511·514 

A2CR531 
A2CR532 
A2CR901·902 
A2CR903 
A2CR904 

A2CR911 · 912 
A2CR913 
A2CR914 
A2CR921·922 
A2CR923 
A2CR924 

0180·0291 3 
0180·2986 7 
0180·0291 3 

1901·0376 6 6 DIODE-GENERAL PURPOSE 35V SOMA 
1901·0050 3 DIODE·SWITCHING 80V 200MA 2NS D035 
1902·0952 6 15 DIODE·ZNR 5.6V 5% PD=.4W TC=+.046% 
1901·0050 3 DIODE-SWITCHING 80V 200MA 2NS D035 

1902 ·0952 6 

1901·0050 3 
1901·0849 8 1 
1902·0962 8 1 
1901 ·0838 5 4 

DIODE·ZNR 5.6V 5% PD=.4W TC=+.046% 

DIODE·SWITCHING 80V 200MA 2NS 0035 
DIODE·POWER RECTIFIER 1KV 1A D0·41 
DIODE·ZNR 15V 5% PD=.4W TC=+.087% 
DIODE·POWER RECTIFIER 200V 1.5A 

1901 ·0040 1 4 DIODE-SWITCHING 30V SOMA 2NS 00·35 

1902·0958 2 
1901·0050 3 
1901·0743 1 
1902·0936 6 
1901 · 0743 1 

2 

1901·0743 1 
1902·1000 7 2 

DIODE·ZNR 10V 5% PD=.4W TC=+.075% 
DIODE·SWITCHJNG 80V 200MA 2NS D035 
DIODE-POWER RECTIFIER 400V 1A 
DIODE·ZENER 6V +·5% PD =SW IR=300UA 
DIODE·POWER RECTIFIER 400V 1A 

DIODE·POWER RECTIFIER 400V 1A 
DIODE·ZNR 39V 5% PD=5W IR =SOO NA 

1902·0632 9 2 DIODE·ZNR 17V 5% PD=5W TC=+75% 
1901·0743 1 DIODE-POWER RECTIFIER 400V 1A 
1902·1000 7 DIODE·ZNR 39V 5% PD=5W IR=SOONA 

1902·0632 9 DIODE·ZNR 17V 5% PD=5W TC=+75% 

Mfr 
Code 

Mfr Part Number 

56289 150D105X9035A2 · DYS 
16299 CAC02Z5U104Z 
56289 150D105X9035A2·DYS 
04222 SA106A100JAA 

16299 CAC02X7R103X050A 
72982 8101·025·X5R0 · 101K 
UCMCN SM25VB1000MMC 
56289 150D105X9035A2 ·DYS 
04222 SA401C104KAA 

56289 513D337M050DG4W 
56289 150D105X9035A2 · DYS 
56289 513D337M050DG4W 
56289 150D10SX9035A2·DYS 

9N171 1N3595 
9N171 1N4150 
04713 SZ30035·10RL 
9N171 1N4150 
04713 SZ30035·10RL 

9N171 1N4150 
14936 1 N4007 
04713 SZ30035·020 
30043 1N5393 
9N171 1N4148 

04713 
9N171 
14936 
9N 171 
14936 

SZ30035·16RL 
1N4150 
1N4004 
TVS505 
1N4004 

14936 1 N4004 
04713 1N5366B 
04713 1N5354B 
14936 1N4004 
04713 1N5366B 
04713 1N5354B 

A2E101 
A2E401 

1970 ·0100 9 1 TUBE-ELECTRON SURGE VOLTAGE PROTECTOR JSLYN 2031·55·B1 
1970 · 0052 0 2 TUBE-ELECTRON SURGE VOLTAGE PROTECTOR 25088 B1·C90/20 

A2F101 

A2H911 
A2H921 

A2J101·J110 
A2J301· J302 
A2J303 
A2J501 
A2J502 

A2J503 

2110·0043 8 2 FUSE 1.5A 250V NTD 1 . 25X.25 UL 

1205·0318 0 
1205 ·0355 5 

HEAT SINK SGL T0·220·CS 
HEAT SINK SGL T0 · 220 · CS 

75915 312 01.5 

13103 60458 
13103 6043PB 

1251·0600 0 12 CONNECTR·SGL CONT PIN 1.14MM·BSC·SZ sa 83486 928·196·004140 

2 

1251·0600 0 
1251·8106 7 
1251·8106 7 
1251 ·65 15 8 1 

1251 ·6064 2 1 

CONNECTR·SGL CONT PIN 1.14MM·BSC ·SZ sa 
CONN·POST TYPE 20·CONT .100·PIN·SPCG 
CONN·POST TYPE 20·CONT .100·PIN·SPCG 
CONNECTOR·POST · TYPE 6 PIN MALE 

CONNECTOR-POST TYPE 5 PIN MALE 

83486 928·196·004140 
76381 3592.6002 
76381 3592·6002 
22526 65610·106 

27264 22·10·2052 

1\ dclln (~) prc.:ccding 11 p11rl number indk111c~ I hat 11 dwnge hns hccn madt: ,,·, thlll part. Sec Table o-5 for 1111 cxpl111111tion of the ~: lwngc. 
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3457A Replaceable Parts 

Reference 
Designation 

A2J504 
A1J901 

6p A2K101 
A2K102 
{j.p A2K 103 
A2K104 
6t A2K106 

{j.g A2K107 
6 9 A2K201 
6 9 A2K301 · 302 
A2K401·K403 

A2L201 
A2L401 

{j.
8 

A2L501 

A20111 
A201 12 
A201 13 
A20114 
A20 118 

A20119 
A20121 
A20211 
A20212 
A20213·0216 

A20217 
A20501 
A20511 
A20512 
A20513 

A20514 
A20515 
A20522 

A2R101·R102 
A2R103 
A2R104 
A2R111·R112 
A2R113 

A2R114 
A2R115 
A2R116 · R117 
A2R118 
A2R 1 19 

A2R121 
6c A2R122 

Table 6-2. HP 3457 A Replaceable Parts (cont'd) 

HP Part 
Number 

c 
0 Qty 

1251·6191 6 
1252·0206 4 

0490·1606 3 
0490·1337 7 
0490·1606 3 
0490·1337 7 
0490·1556 2 

0490·1555 1 
0490·1555 1 
0490·1555 1 
0490·1450 5 

9100·1666 9 
9140·0478 3 

2 
2 

4 

3 

7157·0057 7 1 

1855·0246 0 2 
1855·0247 1 1 
1853·0086 2 1 
1854·0392 5 1 
1855·0567 8 2 

1855·0550 9 
1855·0567 8 
1855·0425 7 
1855·0305 2 

& 

2 

2 

1853·0510 7 4 

Description 

CONNECTOR-POST TYPE 4 PIN MA LE 
CONN·POST TYPE .100-PIN·SPCG 5·CONT 

RELAY·4A 5VDC·COIL 4A 250VAC 
RELAY·4A 5VDC·COIL 4A 250VAC 
RELAY·4A 5VDC·COIL 4A 250VAC 
RELAY·4A 5VDC·COIL 4A 250VAC 
RELAY-REED 2A 5VDC·COIL 250MA 400VDC 

RELAY-REED 2A 5VDC·COIL 250MA 400VDC 
RELAY-REED 2A 5VDC·COIL 250MA 400VDC 
RELAY-REED 2A 5VDC·COIL 250MA 400VDC 
RELAY 2C 5VDC·COIL 2A 250VAC 

INDUCTOR RF·CH·MLD 3.6MH 5% .23DX.57LG 
INDCTR RF·CH·MLD 1UH 10% .164DX.45LG 

Mfr 
Code 

Mfr Part Number 

27264 22·11·2053 
00779 640454·5 

AROMT 
AROMT 

S4EB·L2·5V·H35 
S4EB·L2·5V·H24 

AROMT S4EB·L2·5V·H35 
AROMT S4EB·L2·5V·H24 
71707 3500·0050 

71707 3500·0051 
71707 3500·0051 
71707 3500·0051 
AROMT DS2E·SL2·DC5V·C·H83 

24226 22M364J 
83125 \oiEE -1.0 

RESISTOR-ZERO OHMS SOLID TINNED COPPER 28480 7157·0057 

TRANSISTOR·JFET DUAL N·CHAN D·MODE 
TRANSISTOR·JFET DUAL N·CHAN D·MODE 
TRANSISTOR PNP SI PD=310M\ol FT=40MHZ 
TRANSISTOR NPN SI PD=3 10M\ol FT=SOMHZ 
TRANSISTOR·MOSFET P·CHANNEL E·MODE SI 

TRANSISTOR·MOSFET P·CHANNEL E·MODE Sl 
TRANSISTOR· MOSFET P·CHANNEL E·MODE SI 
TRANSISTOR·JFET N·CHANNEL D·MODE T0-92 
TRANSISTOR·JFET N·CHANNEL O·MOOE 

27014 SF83075 
27014 SF83080 
27014 2N5087 
04713 2N5088 
9M011 IRF09123 

17856 VP0300L 
9M011 IRF09123 
27014 J304 
17856 2N4117A 

TRANSISTOR·PNP SILICON (2N6520 SELECT) 04713 SPS8342 

1855·0305 2 TRANSISTOR·JFET N·CHANNEL O·MODE 17856 2N4117A 
27014 2N3906 
17856 FN2761 

1853·0036 2 TRANSISTOR·PNP Sl P0=310M\ol FT=250MHZ 
1855·0410 0 2 TRANSISTOR·JFET N·CHANNEL O·MOOE Sl 

1855·0425 7 
1855 ·0243 7 1 

TRANSISTOR·JFET N·C HANNEL O·MODE T0-92 27014 J304 

1855·0246 0 
1855·0410 0 
1853·0036 2 

TRANSISTOR·JFET DUAL N·C HANNEL Sl 27014 SF94009 

TRANSISTOR·JFET DUAL N·CHAN O·MOOE 
TRANSISTOR·JFET N·CH ANNEL O·MODE Sl 
TRANSISTOR·PNP SI P0=310M\ol FT=250MHZ 

27014 SF83075 
17856 FN2761 
27014 2N3906 

0686·5135 6 6 RESISTOR 51K 5% .5\ol CC TC=0+765 01121 EB5135 

0698·8777 3 
0683·1055 5 

6 

5 
0699·0642 7 2 
2100·3383 4 1 

0757·0438 3 
0757-0449 6 
0757·0465 
0757·0453 

6 

2 

0683·1055 5 
4 

0757·0401 0 5 
0757·0284 7 2 

RESISTOR·FXD 1K 5% 1/4\ol CC TC=-400+900 01121 
RESISTOR · FXO 1M 5% 1/4\ol FC TC=-800+900 19701 

CB1025 
(CR-25) 1·4·5P· 1M 

RESISTOR·FXD 10K .1% .1\ol F TC=0+-5 
RESISTOR·TRMR 500 10% C TOP · AOJ 1-TRN 

19701 5023za10k00b 
01121 E2A500 

RESISTOR·FXD 5.11K 1% 1/8\ol F TC=0+-100 24546 CT4·1/8·T0·5111·F 
RESISTOR · FXO 20K 1% 1/8\ol F TC=0+-100 
RESISTOR·FXO 100K 1% 1/8\ol F TC=0+-100 
RESISTOR·FXD 30.1K 1% 1/8\ol F TC=0+-100 

24546 CT4·1/8·T0·2002·F 
24546 CT4·1/8·T0·1003 · F 
24546 CT4·1/8·T0·3012·F 

RESISTOR·FXO 1M 5% 1/4\ol FC TC=-800+900 19701 (CR·25) 1·4·5P·1M 

RESISTOR·FXO 1000 1% 1/8\ol F TC=0+-100 
RESISTOR·FXD 1500 1% 1/8\ol F TC=0+-1 00 

24546 CT4·1/8·T0-101·F 
24546 CT4·1/8·T0·151·F 

A della (b.) prc.:~cding a part lllillllll.·l indi..:atc:. that a .:hang~ has been made to that" p<trl. Sec T<tbk 6 -5 i'or 1111 explanation of' the -:h:lil[.!l'. 
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Reference 
Designation 

A2R123 
A2R201·R204 
A2R205 

A2R206 
A2R211 
A2R212 
A2R213·R214 
A2R215 

A2R2 16 · R217 
A2R218 
A2R221 

Cld A2R219 
A2R222 · R223 

A2R301 
A2R302 
A2R401 
A2R402 
A2R403 

A2R404 
A2R405 
A2R408 
A2R500 
A2R501 

A2R502 
A2R503 
A2R504 
A2R504A · R504B 
ilk A2R505 

A2R506 
A2R507 
A2R508 
A2R511 
A2R513 

A2R514 
A2R515 
A2R516 
A2R517 · R518 
A2R519 

A2R520 
A2R521 
A2R523 
A2R524 
A2R526 

A2R527 
A2R528 · R529 

3457A Replncenble Pnrl s 

Table 6-2. HP 3457 A Replaceable Parts (cont'd) 

HP Part C 
Number I C Oty 

0757·0283 6 
0686·5135 6 
0757-0435 0 

3 

8159 · 0005 0 6 
0699-1125 3 1 
0757·0442 9 
0757·0474 7 2 
0757·0442 9 

0683 -5 145 2 2 
0757-0442 9 
0698·7652 1 1 
0757-0442 9 
0698. 7082 1 2 

0757·0280 3 
0757·0288 1 1 
0699·1514 4 & 
0811·3709 3 1 
0699·1627 0 1 

Description 

RESISTOR·FXD 2K 1% 1/8~ F TC=0+·100 
RESISTOR 51K 5% .5~ CC TC=0+765 
RESISTOR·FXD 3.92K 1% 1/8~ F TC=0+·100 

RESISTOR-ZERO OHMS 22 A~G LEAD DIA 
RESISTOR·FXO 40K .1% .6~ F TC=0+·4.2 
RESISTOR ·FXD 10K 1% 1/8~ F TC=0+·100 
RESISTOR·FXO 243K 1% 1/8~ F TC=0+·100 
RESISTOR·FXO 10K 1% 1/8W F TC=0+ · 100 

RESISTOR · FXD 510K 5% 1/4~ FC 
RES I STOR·FXD 10K 1% 1/8W F TC=0+·100 
RESISTOR·FXD 49.9K 1% 1/8~ F TC=0;·25 
RESISTOR ·F XD 10K 1% 1/8W F TC=0+·100 
RESISTOR·FXD 100K 1% 1/8~ F TC=0+ · 25 

RESISTOR·FXD 1K 1% 1/8W F TC=0+ · 100 
RESISTOR 9.09K 1% .125W F TC=0+·100 
RESISTOR·FXD .10 1% 5~ F TC=0+·50 
RESISTOR·FXD 10 1% 3~ P~ TC=0+·50 
RESISTOR·FXO 90 .1% 1/8~ F TC=0+ · 10 

Mfr 
Code 

Mfr Part Number 

24546 CT4·1/8 ·T0·2001·F 
01121 EB5135 
24546 CT4·1/8 ·T0·3921·F 

11502 ZEROHM 
18612 301031 
24546 CT4·1/8·T0·1002·F 
24546 CT4·1/8·T0·2433·F 
24546 CT4·1/8·T0·1002 · F 

19701 (CR·25) 1·4·5P·510K 
24546 CT4·1/8·T0·1002·F 
19701 MF4C1/8·T9 ·4992·F 
24546 CT4·1/8·T0·1002·F 
28480 0698·7082 

24546 CT4·1/8·T0·1001·F 
19701 MF4C 1/8·T0·9091·F 
0 1686 l 0 · 5 · . 1 · 1 · R P 
91637 RS2B·227 
28480 0699·1627 

0699·1628 1 
0699·1629 2 
0699·1065 0 
0698·8737 5 

1 RESISTOR·FXD 900 .1 % 1/8~ F TC=0+ · 10 28480 0699·1628 
2 RESISTOR·FXD 9000 .1% 1/8~ F TC=0+·10 28480 0699·1629 
1 RESISTOR·FXD 10K 5% 1/4~ CC TC=·400+700 01121 CB1035 
1 RESISTOR lOOK 5% 1/4~ CC TC=-400/+800 01121 CB1045 

0698·4406 7 4 RESISTOR · FXD 1150 1% 1/8~ F TC=O+ · lOO 24546 CT4 ·1/8·T0·115R · F 

0757·0438 3 
0757·0442 9 
0757·0401 
9170·0894 
0757·0472 

0 

0 

5 

2 

3 

RESISTOR·FXD 5.11K 1% 1/8W F TC=0+·100 24546 CT4·1/8·T0·5111·F 
RESISTOR·FXD 10K 1% 1/8~ F TC=0+·100 
RESISTOR·FXD 1000 1% 1/8~ F TC=0+·100 
CORE-SHIELD IN G BEAD 
RESISTOR·FXD 200K 1% 1/8~ F TC=0+ · 100 

24546 CT4·1/8·T0·1002·F 
24546 CT4·1/8·T0·101·F 
02114 56·590·65/4A6 
24546 CT4·1/8·T0 · 2003·F 

0698 · 8777 3 RESISTOR · FXD 1K 5% 1/4~ CC TC= - 400+900 01121 CB1025 
0757·0394 0 2 RESISTOR·FXD 51.10 1% 1/8~ F TC=0+·100 24546 CT4·1/8·T0·51R1·F 

0698-4406 7 RESISTOR·FXD 1150 1% 1/8~ F TC=0+·100 24546 CT4·1/8·T0·115R·F 
0698·4411 4 1 RESISTOR·FXD 1400 1% 1/8~ F TC=0+·100 24546 CT4·1/8·T0·140R·F 
0757·0438 3 RESISTOR·FXD 5.11K 1% 1/8~ F TC=0+ · 100 24546 CT4·1/8·T0·5111·F 

0757-0401 0 
0757 · 0465 6 
0757·0274 5 
0757·0442 9 
0757·0464 5 1 

0757·0442 9 
0757·0449 6 
0757·0442 9 
0757 · 0465 6 
0757·0458 7 

0757·0283 6 
0757·0458 7 

RESISTOR·FXD 1000 1% 1/8~ F TC=0+ - 100 24546 CT4·1/8·T0·101·F 
RESISTOR·FXD 100K 1% 1/8~ F TC=0+ · 100 
RESISTOR·FXD 1.21K 1% 1/8~ F TC=0+ -100 

24546 CT4·1/8 · T0·1003·F 
24546 CT4·1/8·T0·1211·F 

RESISTOR·FXD 10K 1% 1/8~ f TC=0+ · 100 24546 CT4·1/8·T0·1002·F 
RESISTOR·FXD 90.9K 1% 1/8~ F TC=0+ - 100 24546 CT4·1/8·T0·9092·F 

RESISTOR·FXD 10K 1% 1/8~ F TC=0+·100 
RESISTOR·FXO 20K 1% 1/8~ F TC=0+·100 
RESISTOR·FXD 10K 1% 1/8~ F TC=0+-100 
RESISTOR·FXD lOOK 1% 1/8~ F TC=0+ · 100 
RESISTOR·FXD 51.1K 1% 1/8~ F TC=0+·100 

24546 CT4·1/8·T0·1002·F 
24546 CT4·1/8·T0·2002·F 
24546 CT4·1/8·T0·1002·F 
24546 CT4·1/8·T0 · 1003·F 
24546 CT4·1/8·T0·5112·F 

RESISTOR·FXD 2K 1% 1/8~ F TC=0+-100 24546 CT4·1/8·T0·2001·F 
RESISTOR·FXD 51.1K 1% 1/8~ F TC=0+·100 24546 CT4·1/8·T0·5112·F 

1\ dclln (6) prc.:ccding n pnrl number indi.::~ll'S that n -:llnngc ha~ hccn mndc to thai pnrl. Sec Tnhk 6 -5 !'or 1111 explanation o i' the .:hangc. 
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3457 A Rcplaccnule Parts 

Reference 
Designation 

A2R531 
A2R532 
A2R533 

A2R534 
A2R535 
A2R536 
A2R537 
A2R538 

A2R541 
A2R542 
A2R543 
A2R544 
A2R545 

A2R546 
A2R547 
A2R548 
A2R551 
A2R910 

A2RV101 

A2U101 
A2U111 
A2U112 
A2U121 
A2U122 -U123 

L':!bA2U211·212 
A2U213 
A2U214 
A2U216 
A2U217 

A2U218 
A2U401 
A2U402 · U403 
A2U501 
A2U502 

/).
8 

A2U502A 

A2U503 
A2U504 
A2U505-U506 
A2U507 
A2U508 

A2U509-U510 
A2U511 
A2U512·U513 
A2U514 
A2U515 

Table 6-2. HP 3457A Replaceable Parts (cont'd) 

HP Part C 
Number I 0 Qty 

075 7-0410 1 
0757-0438 3 
0757-0394 0 

0757 - 0433 8 
0757 - 0458 7 

0757-0283 6 
0757 - 0410 1 
8159 - 0005 0 

2 

Description 

RESISTOR-FXD 3010 1% 1/8W F TC=0+ -100 
RESISTOR-FXD 5.11K 1% 1/8W F TC=0+ -100 
RESISTOR-FXD 51.10 1% 1/8W F TC=0+ -100 

RESISTOR-FXD 3.32K 1% 1/8W F TC=0+ -100 
RESISTOR·FXD 51.1K 1% 1/8W F TC=0+- 100 
RESISTOR-FXD 2K 1% 1/8W F TC=0+-100 

Mfr 
Code 

Mfr Part Number 

24546 CT4-1/8·T0·301R-F 
24546 CT4-1/8-T0-5111-f 
24546 CT4-1/8·T0-51R1-F 

24546 CT4-1/8-T0-3321-F 
24546 CT4·1/8-T0-5112 · F 
24546 CT4-1/8-T0-2001-F 

RESISTOR-FXD 3010 1% 1/8W F TC=0+ -100 24546 CT4-1/8·T0 · 301R-F 
RESISTOR-ZERO OHMS 22 AWG LEAD DIA 11502 ZEROHM 

0757 -0453 2 
0757-0442 9 
0757 -0461 2 
0757 -0465 6 
0757-0461 2 

RESISTOR-FXD 30 . 1K 1% 1/8W F TC=0+-100 24546 CT4-1/8-T0-3012·F 
RESISTOR-FXO 10K 1% 1/8W F TC =0+-100 24546 CT4-1/8·T0-1002-F 

2 RESISTOR·FXD 68.1K 1% 1/8W F TC =0+-100 24546 CT4 · 1/8·T0-6812-F 
RESISTOR-FXD lOOK 1% 1/8W F TC=0+ -100 24546 CT4 · 1/8-T0-1003 · F 
RESISTOR-FXD 68.1K 1% 1/8W F TC=0+ - 100 24546 CT4-1/8-T0-6812-F 

0757 -0438 3 
0757 -0278 9 
0757-0401 0 
0757-0346 2 
0757-0420 3 

0837-0320 2 1 

1QH5 -0085 6 
1826- 0521 3 
1826- 0346 0 
1820 -3861 8 
1820- 1662 3 

1826- 1381 5 
1813-0437 3 
1826-1205 2 
1858 -005 4 4 
1826-0861 4 

1826 -0346 0 
1826 -0521 3 

1 

4 

3 
1 

5 

2 
1 

5 

2 

2 

RESISTOR·FXD 5.11K 1% 1/BW F TC=0+-100 
RESISTOR-FXD 1.78K 1% 1/8W F TC=0+ -100 
RESISTOR-FXD 1000 1% 1/8W F TC=0+-100 
RESISTOR-FXD 100 1% 1/8W F TC=0+-100 
RESISTOR-FXD 7500 1% 1/8W F TC=0+-100 

24546 CT4-1/8·T0-5111-F 
24546 CT4·1/8·T0-1781-F 
24546 CT4·1/8-T0-101 · F 
24546 CT4-1/8·T0-10RO-F 
24546 CT4·1/8-T0-751 ·F 

VOLTAGE SUPPRESSOR VMAC=230V VMDC =300V SEMNS S07K230 

IC·DC INPUT HYBRID 28480 
IC-DUAL LOW-BIAS·H·IMPD OP AMP 01295 
IC-OUAL GEN-PURPOSE OP AMP 8 -0I P- P PKG 27014 
IC-SYCHRONOUS SERIAL - IN SHIFT REGISTER 
IC-SHFT RGTR SERIAL-IN 8 -BIT PARA OUT 

IC LOW-BIAS HIGH IMPD OP AMP 
IC -PRECISION OP AMP 8-T0-99 PKG 
IC · ANALOG SWITCH 2 SPOT 16-DIP · P PKG 
IC · TRANSISTOR ARRAY CCA3096E) 16 -D IP · P 
IC-10 BIT D/A CONVERTOR 16-DIP · P PKG 

15818 
04 713 

Ll NER 
8E 175 
34371 
3L585 
24355 

1QH5-0085 
TL072CP 
LM358N 
TSC9404CJ 
MC14094BCP 

LT1012CN8 
OPA111BM 
HJ3-0390 - 5 
90974 
AD7533LN 

IC-DUAL GEN-PURPOSE OP AMP 8-DIP-P PKG 27014 LM358N 

IC-DUAL LOW-BIAS-H·IMPD OP AMP 
1826· 1205 2 IC-ANALOG SWITCH 2 SPOT 16-DIP · P PKG 

01295 TL072CP 
34371 HI3-0390-5 
34335 P8051 MASKED 
04713 MC74HC132N 
34899 2643373941 

1820·3549 9 1 IC·SINGLE-CHIP 8-BIT MICROCOMPUTER 
1820 -3174 6 1 IC SCHMITT-TRIG CMOS/74HC NAND OUAO 
1200-1207 8 1 ACCESSORY-SOCKET FERRITE SLAB 

1820-3081 4 1 
1813-0449 7 1 

1820-2925 3 2 
1820-3672 9 1 
1820-2924 2 

1990 - 1075 1 2 
1QF6· 0066 3 1 
1826-1265 4 2 
1826-0346 0 
1826-0138 8 

JC FF CMOS/74HC D-TYPE POS - EDGE · TRIG 04713 MC74HC74N 
CLOCK-OSCILLATOR-XTAL 12.0- MHZ 0.01% 04713 RASC0-1C - SP89-12.0000MH 

IC -SYNCHRONOUS BINARY COUNTER CMOS/74HC 04713 MC74HC161N 
IC 4-T0-1-LINE HUXR/DATA SEL CHOS/74HC 04713 HC74HC253N 
IC-QUAD 2-INPUT NOR GATE CMOS/74HC 04 713 MC74HC02N 

!C-LEO OPTO-ISOLATOR GATE IF =20MA · MAX OPTEK KT3172 
IC-KEY A/D HYBRID 28480 1QF6-0066 
IC -WIDEBAND OP-AMP (LT318AN8 SELECTED) LINER SL30028 
IC ·DUAL GEN·PURPOSE OP AMP 8 -DIP · P PKG 27014 LM358N 
IC-OUAD COMPARATOR GP 14 -DIP·P PKG 27014 LM339N 

i\ ddtll (L':!) J'I'CCCl'ding ll fllll'l lllllllb~r indi..:atcs !IIIII "-:hang<' h:~s been made to that part. Sec Table 6-5 for 1111 explanation or till' ~:hang<'. 
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Reference 
Designation 

!J.a A2U516 
A2U517 
A2U901 
A2U901H 
A2U911 
A2U921 

A2W501 

A2XF101 
A2XF101A 

A3 

A3C301 
A3C302 
A3C303 · C304 
A3C305 
A3C306 

A3C307 
A3C308 
A3C310 
A3C312 
A3C313 

A3C314 
A3C315 
A3C316 
A3C318 
A3C319 

A3C320 
A3C321 
A3C322 
A3C323 
A3C324 

A3C325 
A3C326 
A3C327 
A3C328 
A3C329 

A3C330 
A3C332 
A3C333·C334 
A3C335 
A3C336 

A3C337 
A3C340 
A3C341 

A3CR301 · 304 
A3CR305·CR308 

3457A Replaceable Parts 

Table 6-2. HP 3457A Replaceable Parts (cont'd) 

HP Part 
Number 

c 
D Qty 

1826·1382 6 
1826· 0521 3 
1826·0551 9 
1205·0592 2 
1826·0396 0 
1826·0214 1 

8120·4576 7 1 

2110·0642 3 1 
2110·0565 9 2 

03457·66503 9 1 

0160 · 5386 5 1 
0160·2005 9 1 
0160 · 4791 4 
0160·6251 5 1 
0160 · 4803 9 1 

0160 · 6249 1 1 
0160·4814 2 1 
0160·4789 0 
0180 · 0291 3 
0160·4571 8 

Description 

IC PRECISION OP AMP 8 -DlP · P PKG 
!C · DUAL lOW·BlAS · H· lMPD OP AMP 
IC · FXD V RGLTR POS 4.9/5.1V T0-220 
HEAT SINK 25.4MM WD 41.91MM LG 35.4MM 
IC·FIXED VOLTAGE RGLTR POS 14.4/15.6V 
IC · FIXED VOLTAGE RGLTR NEG 14.4/15 . 6V 

Mfr 
Code 

Ll NER 
01295 
27014 
13103 

Mfr Part Number 

LT1001CN8(SELECTED) 
TL072CP 
LM340AT·5 
16908B·1 

27014 LM340T·15 
04713 MC7915CT 

CABLE ASSEMBLY - FLAT RIBBON 4-CONDUCTOR 00779 487295·1 

FUSEHOLDER·EXTERNAL POST 6.3A 250V 
FUSEHOLDER CAP 12A MAX FOR UL RECOG 

PC ASSY·AC 

CAPACITOR·FIXED . 15UF +· 10% 630VDC 
CAPACITOR·FXD 230PF +·1% 500VDC MICA 
CAPACITOR · FXD 10PF +· 5% 100VDC CER 
CAPACITOR-FIXED 20PF +·2% 500VDC CER 
CAPACITOR · FXD 68PF +·5% 100VDC CER 

28480 2110 · 0642 
PNLCC 031.1666 

28480 03457·66503 

19701 701B1LH154PK631SX 
KAGAN HP15231F5C1 
04222 SA106A100JAA 
96733 R3619·12 
16299 CAC02COG680J100A 

CAPACITOR-FIXED 2400PF +·1 % 50VDC CER 96733 R3619 · 13 
CAPACITOR-FIXED 150PF +· 5% 100VDC CER · 16299 CAC02COG151J100A 
CAPACITOR - FIXED 15Pf +· 5% 100VDC CER 
CAPACITOR-FIXED 1UF +·10% 35VDC TA 
CAPACITOR-FIXED .1UF +80 ·20% 50VDC 

CAPAC I TOR - FIXED 1000PF +· 20% 50VDC CER 
CAPACITOR·FXD 6.8PF +·.5PF 100VDC CER 
CAPACITOR-FIXED .1UF +80 · 20% 50VDC 

28480 0160·4789 
56289 150D105X9035A2 · DYS 
16299 CAC02Z5U104Z 

56289 592CX7R102M050B 
16299 CAC02COG6R8D100A 
16299 CAC02Z5U104Z 

0160·4532 1 
0160·4793 6 
0160 · 4571 8 
0160·2453 1 
0160·6207 1 

1 CAPACITOR·FXD .22UF +·10% 80VDC POLYE 19701 708D1MV224PK800AX 
3 CAPACITOR · FXD 1UF +· 5% 50VDC MET·POLYC ELECN ECR7766J 

0160 · 6395 8 1 
0160·4801 7 1 
0160 · 4811 9 1 
0160 · 6394 7 1 
0160 · 4791 4 

0180 · 0291 3 
0160 · 3847 9 
0180 · 0291 3 
0180 · 0229 7 
0160 · 4571 8 

0180 · 0291 3 
0121·0560 5 1 
0160·6207 1 
0160·0576 5 1 
0160 . 4 791 4 

0180 · 0291 3 
0160 · 3847 9 
0160·3847 9 

1901 · 0050 3 
1901·0376 6 

CAPACITOR · FXD .22UF + · 5% 50VDC 
CAPACITOR · FXD 100PF + · 5% 100VDC CER 
CAPACITOR · FXD 270PF +· 5% 100VDC CER 
CAPACITOR · FXD .022UF 75VDC 
CAPACITOR·FXD 10PF +·5% 100VDC CER 

CAPACITOR-FIXED 1UF +· 10% 35VDC TA 
CAPACITOR-FIXED .01UF +100 ·0% 50VDC 
CAPACITOR - FIXED 1Uf + · 10% 35VDC TA 
CAPACITOR · FXD 33UF+ · 10% 10VDC TA 
CAPACITOR-FIXED .1UF +80 · 20% 50VDC 

ELECN ECR7763K 
16299 CAC02COG101J100A 
16299 CAC02COG271J100A 
ELECN ECR7764K 
04222 SA106A100JAA 

56289 150D105X9035A2·DYS 
16299 CAC02X7R103X050A 
56289 150D105X9035A2 · DYS 
56289 150D336X9010B2 
16299 CAC02Z5U104Z 

CAPACITOR-FIXED 1UF +·10% 35VDC TA 56289 150D105X9035A2·DYS 
CAPACITOR·V AIR DIEL .8 · 5PF 500V PC · MTG 18736 V3246 
CAPACITOR·FXD 1UF +·5% 50VDC MET · POLYC ELECN ECR7766J 
CAPACITOR·FXD .1UF +·20% 50VDC CER 04222 SR205C104MAA 
CAPACITOR · FXD 10PF +·5% 100VDC CER 

CAPACITOR-FIXED 1UF +· 10% 35VDC TA 
CAPACITOR·FIXED .01UF +100 · 0% 50VDC 
CAPACITOR·FIXED .01UF +100 ·0% 50VDC 

DIODE · SWITCHING 80V 200MA 2NS D035 
DIODE-GENERAL PURPOSE 35V SOMA 

04222 SA106A100JAA 

56289 150D105X9035A2 · DYS 
16299 CAC02X7R103X050A 
16299 CAC02X7R103X050A 

9N171 1N4150 
9N171 1N3595 

A della (.0.) prccccding" part number indicates th:lt a change hils hccn nwdc to thilt p<~rt. Sec Table o-5 for an cxpliln:Hion of the ch:~ngc. 
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345 7 A Replaceable Parts 

Reference 
Designation 

A3CR309 
A3CR310·CR311 
A3CR312 
A3CR313 · 318 
A3CR319 

A3CR320·322 
A3CR323 
A3CR324·325 
A3CR326 

A3JM301 
A3JM303 · 304 

A3K301·K302 

A3MP1 
A3MP2 

A30301·C306 
A30307 
A3Q308 
A3Q309 

A3R302 · R303 
A3R304 
A3R305 
A3R306 
A3R307 

A3R308 
A3R309 
A3R310·R311 
A3R312·R313 
A3R314 

A3R315·R318 
A3R319 
A3R320 
A3R321 
A3R322 

A3R323 
A3R324 
A3R325·R326 
A3R327 
A3R328·R329 

A3R330·R331 
A3R332 
A3R333 
A3R334 
A3R335 

A3R336 
A3R337 

Table 6-2. HP 3457 A Replaceable Parts (cont'd) 

HP Part 
Number 

c 
lc aty 

1902 · 3054 5 
1902·0943 5 
1902 · 3054 5 
1901 · 0050 3 
1901·0518 8 

1901·0050 3 
1902·0943 5 
1901 · 0050 3 
1901 · 0518 8 

8159·0005 
8159 · 0005 

0 

0 

2 
3 

Description 

DIODE-ZENER 3.65V 5% D0 · 35 PD=.4W 
DIODE·ZNR 2.4V 5% D0-35 PD=.4W 
DIODE-ZENER 3.65V 5X D0-35 PD=.4W 
DIODE - SWITCHING 80V 200MA 2NS D035 
DIODE-SMALL SIGNAL SCHOTTKY (A2X871) 

DIODE-SWITCHING 80V 200MA 2NS D035 
DIODE·ZNR 2.4V 5% D0·35 PD=.4W 
DIODE-SWITCHING 80V 200MA 2NS D035 
DIODE-SMALL SIGNAL SCHOTTKY (A2X871) 

RESISTOR-ZERO OHMS 22 AWG LEAD DIA 
RESISTOR-ZERO OHMS 22 AWG LEAD DIA 

Mfr 
Code 

04713 
04713 
04 713 
9N171 
71785 

Mfr Part Number 

SZ30016·056 
SZ30035·001 
SZ30016·056 
1N4150 
5082·2800 

9N171 1N4150 
04713 SZ30035·001 
9N171 1N4150 
71785 5082 · 2800 

11502 
11502 

ZEROHM 
ZEROHM 

0490 · 1336 6 2 RELAY· 5VDC·COIL 4A 250VAC AROMT S2EB·L2·5V·H22 

03457·00610 1 
0403 · 0294 0 

1855 · 0611 
1855 · 0301 
1854 · 0215 

3 

8 

1 

1855 · 0406 4 

0698 · 8706 8 
0699 · 1568 8 
0699 · 1569 9 
0757·0446 3 
0699 - 1635 0 

1 

4 

6 

1 

2 

1 

1 

0699 · 1629 2 
0757 · 0401 0 
0698 · 8777 3 
0698·3279 0 4 
0698·8777 3 

0757·0446 3 

SHIELD·AC 
SPACER-SNAP-IN .500 IN LONG .280 IN OD 

TRANSISTOR·J·FET N·CHAN T092 Sl 
TRANSISTOR-DUAL J·FET N· CHAN Sl 
TRANSISTOR NPN Sl PD=350MW FT =300MHZ 
TRANSISTOR·J·FET P· CHAN D· MODE Sl 

RESISTOR 50K .1 % .5W F TC=0+·25 
RESISTOR·FXD 900K .1 % 1/4W F TC=0+·10 
RESISTOR · FXD 991K .1 % 1/4W F TC=0+ -10 
RESISTOR·FXD 15K 1% 1/8W F TC=0+ - 100 
RESISTOR·FXD 8.1K .1 % 1/10W F TC=0+ -10 

RESISTOR·FXD 9000 .1% 1/8W F TC =0+-10 
RESISTOR · FXD 1000 1% 1/8W F TC=0+ -100 
RESISTOR·FXD 1K 5% 1/4W CC TC= -400+900 

28480 03457·00610 
06915 PS·8R 

17856 
27014 
04713 

J-2741 
2N5198 
2N3904 

17856 J6040 

28480 0698·8706 
28480 0699 - 1568 
28480 0699·1569 
24546 CT4·1/8·T0·1502·F 
28480 0699·1635 

28480 0699·1629 
24546 CT4·1/8·T0·101 · F 
01121 CB1025 

RESISTOR·FXD 4.99K 1% 1/8W F TC =0+ · 100 24546 CT4·1/8·T0·4991·F 
RESISTOR·FXD 1K 5% 1/4W CC TC= -400+900 01121 CB1025 

RESISTOR·FXD 15K 1% 1/8W F TC=0+-100 24546 CT4·1/8·T0·1502·F 

0698·6343 5 
0698·6362 8 
0683·1055 5 
0698 · 8777 3 

1 RESISTOR·FXD 9K .1% 1/8W F TC=0+·25 28480 0698·6343 
2 RESISTOR·FXD 1K .1% 1/8W F TC=0+ · 25 28480 0698·6362 

0683·1055 5 
0683·3055 9 1 
0757·0463 4 2 
0698 · 3228 9 3 
0699 · 1619 0 1 

0757 · 0407 6 
0699 · 0467 4 
0699-0082 9 
0699 · 0154 6 
0698 - 3497 4 

0757 · 0407 6 
0757 · 0472 5 

RESISTOR·FXD 1M 5% 1/4W FC TC =- 800+900 19701 (CR-25) 1·4·5P·1M 
RESISTOR·FXD 1K 5% 1/4W CC TC= -400+900 01121 CB1025 

RESISTOR·FXD 1M 5% 1/4W FC TC= -800+900 
RESISTOR 3M 5% .25W FC TC= -900/+1100 

19701 
01121 

(CR·25) 1·4·5P·1M 

CB3055 
RESJSTOR·FXD 82.5K 1% 1/8W F TC=0+ -100 24546 CT4·1/8·T0-8252·F 
RESISTOR·FXD 49.9K 1% 1/8W F TC =0+-100 28480 0698·3228 
RESISTOR-MATCHED SET 1.8K & 2000 28480 0699·1619 

RESISTOR·FXD 2000 1% 1/8W F TC=0+ · 100 
RESISTOR·FXD 1.8K .1 % 1/10W F TC=0+ -10 
RESISTOR·FXD 2150 .1 % 1/10W F TC=0+·10 
RESISTOR·FXD 7.2K .1 % 1/8W F TC=0+ · 25 
RESISTOR·FXD 6 . 04K 1% 1/8W F TC =0+ · 100 

RESISTOR·FXD 2000 1% 1/8W F TC=0+ -100 
RESISTOR·FXD 200K 1% 1/8W F TC=0+ -100 

24546 CT4·1/8·T0·201·F 
28480 0699·0467 
28480 0699·0082 
28480 0699·0154 
24546 CT4·1/8 · T0·604R·F 

24546 CT4·1/8·T0·2~1-F 

24546 CT4·1/8·T0·2003·F 

A dcltil (ll) prc.:l'edins II ('111'1 11l1111hcr indi.:atcs lhlll II dwnge has been llllldC lo that part. Sec Table 6 -5 for illl e.xplnnation or lhl' dlilllgl'. 
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• 

• 

• 

Reference 
Designation 

A3R338 
A3R339·R340 
A3R341·R342 
A3R343 
A3R345 
A3R346 
A3R347 
A3R348 

A3R349 
A3R350 
A3R351 
A3R352 
A3R353 

A3R354 
A3R355 
A3R356 
A3R357 
A3R358·R361 

A3R362 
A3R363 
A3R364 
A3R365 
A3R366 

A3R367 
A3R368 
A3R369·R370 
A3R371 
A3R372 
A3R373·R374 

A3RP301 

A3U301 
A3U302 
A3U303 
A3U304 
A3U305 

A3U306 
A3U307 
A3U308 
A3U309 
A3U310 

A3U311 
A3U312 
A3U313 
A3U314·U316 
A3U317 
A3U318 

3457A Replaceaule Part~ 

Table 6-2. HP 3457 A Replaceable Parts (cont'd) 

HP Part 
Number 

c 
lc aty 

0698·6362 8 
0698·3279 0 
0757·0442 9 
0757·0472 5 
0757·0442 9 
0757·0280 3 
0757·0449 6 
0757·0422 5 1 

0757 · 0467 8 1 
0757·0280 3 
0757·0284 7 1 
0757·0449 6 
0757·0468 9 2 

0757·0453 2 
0757·0449 6 
0698·3447 4 1 
0683·1055 5 
0683·5135 0 4 

0698·4500 2 1 
0698·3228 9 
0757-0440 7 

0698·3228 9 
0757·0442 9 

0757-0453 2 
0757·0468 9 
0757·0280 3 
0757·0446 3 
0757-0446 3 
0698·6286 5 2 

1810·0232 0 1 

1826·0521 3 
1826 · 1309 7 
1826·1205 2 
1826·1309 7 
1826·1301 9 

1826·1205 2 
1826·0962 6 
1826·0493 8 
1826· 0412 1 
1826·0065 0 

2 

1 

1 

2 

1826· 0861 4 
1826·0138 8 
1826·0412 1 
1820-1662 3 
1855-0591 8 1 
1826-0994 4 1 

Description 
Mfr 

Code 
Mfr Part Number 

RESISTOR·FXD 1K .1% 1/8W F TC=0+ · 25 28480 0698·6362 
RESJSTOR·FXD 4.99K 1% 1/8W F TC=0+·100 24546 CT4·1/8·T0·4991·f 
RESISTOR·FXD 10K 1% 1/8W F TC =0+ · 100 
RESISTOR·FXD 200K 1% 1/8W F TC =0+·100 
RESISTOR · FXD 10K 1% 1/8W F TC =0+· 100 
RESISTOR·FXO 1K 1% 1/8W F TC =0+·100 
RESISTOR ·fXD 20K 1% 1/8W F TC=0+ ·100 
RESISTOR·FXD 9090 1% 1/8W F TC=0+·100 

RESISTOR·FXD 121K 1% l/8W F TC=0+·100 
RESISTOR·FXD 1K 1% 1/8W F TC =0+ · 100 
RESISTOR·FXD 1500 1% 1/8W F TC=0+·100 
RESISTOR · FXD 20K 1% 1/8W F TC=0+·10Q 
RESISTOR ·FXD 130K 1% 1/8W F TC=0+· 100 

RESISTOR·FXD 30.1K 1% 1/8W F TC=0+·100 
RESISTOR · FXO 20K 1% 1/8W F TC=0+· 100 
RESISTOR·FXD 4220 1% 1/8W F TC=0+·100 

24546 CT4·1/8·T0·1002 ·f 
24546 CT4·1/8·T0·2003·F 
24546 CT4·1/8·T0·1002·F 
24546 CT4·1/8·T0·1001·F 
24546 CT4· 1/8·T0 ·2002· F 
24546 CT4·1/8·T0·909R·F 

24546 CT4·1/8·T0·1213 · F 
24546 CT4 · 1/8·T0·1001 · F 
24546 CT4·1/8·T0·151·F 
24546 CT4·1/8·T0·2002·F 
24546 CT4·1/8·T0·1303·F 

24546 CT4·1/8·T0·3012·F 
24546 CT4·1/8·T0·2002·F 
24546 CT4 · 1/8·T0·422R · F 

RESISTOR·FXO 1M 5% 1/4W FC TC =· 800+900 19701 (CR · 25) 1·4·5P · 1M 
RESISTOR · FXO 51K 5% 1/4W FC TC=-400+800 19701 (CR-25) 1·4·5P·51K 

RESISTOR·FXD 57.6K 1% 1/8W F TC=0+·100 24546 CT4·1/8·T0·5762·F 
RESISTOR·FXO 49.9K 1% 1/8W F TC=0+·100 28480 0698·3228 
RESISTOR·FXO 7.5K 1% 1/8W F TC=0+·100 
RESISTOR·FXO 49.9K 1% 1/8W F TC=0+ · 100 
RESISTOR·FXO 10K 1% l/8W F TC =0+·100 

24546 CT4·1/8·T0·7501·F 
28480 0698 · 3228 
24546 CT4 · 1/8·T0·1002 · F 

RESISTOR·FXO 30.1K 1% 1/8W F TC =0 +·100 24546 CT4·1/8·T0 · 3012 ·F 
RESISTOR - FXO 130K 1% 1/8W F TC=0+·100 
RESISTOR · FXO 1K 1% 1/8W F TC=0+ · 100 
RESISTOR · FXO 15K 1% 1/8W F TC=0+·100 

24546 CT4·1/8-T0-1303·F 
24546 CT4·1/8·T0-1001·F 
24546 CT4·1/8·T0·1502·F 

RESISTOR·FXO 15K 1% 1/8W F TC=0+ · 100 24546 CT4·1/8·T0·1502·F 
RESISTOR 100M 10% 1/4W FC TC =·900+1200 01121 C81071 

NETWORK-RESISTOR 100.0K X 6 8 ·S IP 

IC-OUAL LOW·BIAS·H·IMPD OP AMP 
IC-WIDE-BANO OP AMP 14·01P·P PKG 
IC-ANALOG SWITCH 2 SPOT 16· 01P · P PKG 
IC-WIDE ·BANO OP AMP 14 ·01P-P PKG 
IC·RMS·AC TO DC CONVERTOR 14 ·CERD IP 

IC-ANALOG SWITCH 2 SPOT 16-0IP · P PKG 

56289 216CH104X9PM 

01295 TL072CP 
34371 
34371 
34371 
24355 

HA3 ·2625 · 5 SELECTED 
Hl3 · 0390-5 
HA3 - 2625·5 SELECTED 
AD637KO (SELECTED) 

34371 H13 · 0390-5 

IC·OUAL LOW · BIAS · H· JMPO OP AMP 8 · 01P-P 27014 
IC·LOW·BIAS · HI · IMPO OP AMP 8 ·0 1P ·P PKG 27014 

LF412CN 
LM308AN 
LM393N 
LM311P 

IC · OUAL PRECISION COMPARATOR 8·01P·P 27014 
IC ·PRECISION COMPARATOR 8·01P·P PKG 01295 

IC · 10 BIT 0/A CONVERTOR 16·DIP·P PKG 
IC · OUAO COMPARATOR GP 14·01P · P PKG 
IC·OUAL PRECISION COMPARATOR 8 · 01P·P 
IC·SHFT RGTR SERIAL-I N 8-BIT PARA OUT 
TRANSISTOR ARRAY 14·PIN PLSTC DIP 
JC-V RGLTR · AOJ · NEG 1.2/37V T0 · 92 PKG 

24355 AD7533LN 
27014 LM339N 
27014 LM393N 
04713 MC14094BCP 
17856 V01000J 
27014 LM337LZ 

t\ della (6.) prc..:ccding ,1 part number indic11 tcs tllllt <1 ch.1ngc lw~ hccn nwdc to that pllrt. Sec T11hlc 6-5 for 1111 c'iplanation or the changl·. 
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Table 6-2. HP 3457 A Replaceable Parts (cant' d) 

Rererence HP Part c Description 
Mfr Mrr Part Number 

Designation Number D Qly Code • -
A31J303 03457 · 61602 9 1 CBL ASSY·AC BD 28480 03457·61602 

A4 03457·6020 1 2 1 ASSY·FRONT PANEL 28480 03457·60201 

A4 FL 1 9170· 1183 2 2 CO RE -TOROID AL=75·NH/TT 02114 846T250·4C4 

A41J1 03457·61604 1 1 CB L ASSY ·F RONT 28480 03457·61604 

A41J1A 0362·0265 7 6 CO NNECTOR ·SGL CONT SKT 1.14·MM·BSC ·SZ 27264 02 · 05·5204 

AS 03457·67901 3 1 ASSY·BINDING POST REAR INPUT 28480 03457·67901 

ASA1 03457·26506 8 1 PC BD·REAR INPUT TERMINALS 28480 03457·26506 

A5A1E891 1970·0052 0 TUBE-E LECT RON SURGE VOLTAGE PROTECTOR 25088 B1 ·C90;20 

A5A 1F891 2110·0043 8 FUSE 1.SA 250V NTD 1.25X . 25 UL 75915 312 01.5 

A5A1J893 1252·0274 6 I CO NN · UTI L 0 I K~1T 6·CKT 6·CONT 09922 SMZ6PH·4028 

A5A1XF891 2110·0643 4 1 FUSEHOLDER ·CL IP TYPE 15A 250 v 28480 2110·0643 

l:lj A 11 03457·66511 9 1 PC ASSY · MAIN CONTROLLER 28240 03457·66511 

I l:l A11BT601 1420·0298 1 1 BATTERY 3.4V Ll 28480 1420·0298 I 
t 

A11C601·C604 0160·4832 4 CAPAC ITOR-FIX ED .01Uf +·10% 100VDC 56289 592CX7R 103K1 00C 

A11C605·C606 0160 ·4788 9 CAPACJTOR · FXD 18PF +· 5% 100VDC CcR 56289 592CCOG 180J100B 

A11C607 0160·4832 4 CAPACI TOR· FIX ED .01 UF +·10% 100VDC 56289 592CX7R103K100C 

A11C611·C613 0160 · 4832 4 CAPACITOR· FIXED .01UF + · 10% 10 0VDC 56289 592CX7R103K100C 

A11C614 0160·3335 0 CAPACI TOR· FIXED 4 70PF + ·10% 100VDC 16299 CAC02X7R471K100A 

A11C617 0160·4835 7 CAPACITOR-FIXED .1UF +·10% 50VDC CER 16299 CAC04X7R104K050A 

A11C618 0160·4832 4 CAPACITOR· FIXED .01UF +·10% 100VDC 56289 592CX7R103K1 00C 

A11C621·C626 0160· 4832 4 CAPACI TOR· FIXED .01UF +·10% 10 0VDC 56289 592CX7R 103K100C 

A11C627 0160·4805 1 CAPAC ITOR· FIXED 47PF + ·5% 100VDC CER 245 46 CAC02COG470J 100A • A11C628·C629 0160·4812 0 CAPACITOR·FXD 220PF +·5% 100VDC CER 56289 592CCOG221 J100B 

A11C631 · C632 0160·4832 4 CAPAC ITOR · FIXED .01UF +·10% 100VDC 56289 592CX7R103K100C 

A11C633 0180·0291 3 CAPAC I TOR·FXD 1UF +·10% 3SVDC TA 56289 150D10SX9035A2·DYS 

A11C634·C635 0180·1746 5 CAPAC ITOR·FXD 15UF +·10% 20VDC TA 56289 150D156X9020B2 

A11C636 0160·4835 7 CAPACI TOR-FIXED .1UF +·10% 50VDC CER 16299 CAC04X7R104KOSOA 

A11C637 0180·0309 4 CAPAC ITOR · FXD 4.7UF +·20% 10VDC TA 56289 150D47SX0010A2 

A11C638 0160 · 4835 7 CAPACITOR · FIXED .1UF +·10% 50VDC CER 16299 CAC04X7R104K050A 

A11C639 0160·4825 5 CAPACJTOR·FXD 560PF +·5% 100VDC CER 56289 592CCOG561J100C 

A11C641 0160·4835 7 CAPAC ITOR - FiXED .1UF +· 10% SOVOC CER 16299 CAC04X7R104KOSOA 

A11C642 0180·0309 4 CAPACJTOR·FXD 4.7UF + ·20% 10VDC TA 56289 150D475X0010A2 

A11C643·C644 0180·0291 3 CAPAC JTOR·FXD 1UF +·10% 35VDC TA 56289 150D10SX9035A2·DYS 

A11C701 0160·4832 4 CAPACITOR-FIXED .01UF +· 10% 100VDC 56289 592CX7R 103K100C 

A11C702 0180·3879 9 1 CAPAC ITOR ·FXD 3300UF+·20% 25VDC AL UCMCN SMC25VB332M18X43MC · V 

A11C703 0160·4571 8 CAPACJTOR·FXD .1UF +80·20% 50VDC CER 16299 CAC02Z5U10 4Z 

A11C704 0180·0374 3 CAPACITOR·FXD 10UF+·10% 20VDC TA 56289 150D106X9020B2 

A11C705·C706 0160·4832 4 CAPACITOR·FIXED . 01UF +·1 0% 100VOC 56289 592CX7R103K100C 

A 1 1 CR611 · 612 1901 ·005 0 3 D lODE· SIJI TCH I NG 80V 200MA 2NS D035 9N171 1N4150 

A11CR621 · 625 1901·0050 3 DIODE·SIJITCHIN G 80V 200MA 2NS 0035 9N171 1N4150 

A 11 CR626 1902 · 0950 4 1 DIODE·ZNR 4.7V 5% PD=.41J TC=+.0 25% 04713 SZ30035·008 

A11CR627 1902 · 0958 2 DIODE·ZNR 10V 5% PD=.41J TC=+.075% 04713 SZ30035· 16RL 

A11CR631·635 1901·0050 3 DIODE·SIJITCHI NG 80V 200MA 2NS 0035 9N171 1N4150 

A11CR636 1901·0518 8 DIODE·SMALL SIGNAL SCHOTTKY (A2X871) 71785 5082·2800 

A11CR701-702 1901 ·0743 1 DIODE·POIJER RECTIFIER 400V 1A 00 · 41 14936 1N4004 • A11CR703 1902 ·0936 6 D lODE· ZENER 6V +· 5% PD=51J IR =300UA 9N171 TVS505 

A dcltll (Ll) prc.:ccding 11 p11r1 numhcr indi..:a ll'S thai <1 ..: il11ngc ila~ been made to thai part. Sec Tnhlc 6·5 for :111 c~plll i Httion of the changl'. 
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3457A Replaceable Parts 

Table 6-2. HP 3457 A Replaceable Parts (cont'd) 

• Reference HP Part c Description 
Mfr Mfr Part Number 

Designation Number D Qty Code 

A11H701 03457-01201 8 1 BRACKET-HEAT SINK 28240 03457-01201 

A11J611 5180-8228 7 CONNECTOR-HPIB 28480 5180-8228 

A11J612 1251-8601 7 CONN-POST TYPE .100-PIN·SPCG 34-CONT 76381 3594-6002 

A11J613 1251·7760 7 CONN-POST TYPE .100-PIN·SPCG 4-CONT 00779 102202·1 

A11J614 1251-5619 1 CONN-POST TYPE .100-PIN-SPCG 4-CONT 18873 65500-104 

A11J701 1252-0239 3 CONN·POST TYPE 5.0-PIN-SPCG 8·CONT 27264 10·16-3081 

A11J702 1252-0206 4 1 CONN-POST TYPE .100·PIN-SPCG 5·CONT 00779 640454·5 

A11JM601·602 1251-7960 9 3 CONN·POST TYPE .100-PIN·SPCG 3-CONT 52072 CA·S03SP100-230·430X 

A11JM601A 1258-0141 8 JUMPER-REMOVABLE FOR 0.025 IN SQ PINS 00779 530153·2 

A11JM602A 1258-0141 8 JUMPER-REMOVABLE FOR 0.025 IN SQ PINS 00779 530153-2 

A11JM621 1251·5619 1 CONN·POST TYPE .100-PIN-SPCG 4-CONT 18873 65500-104 

A11JM621A 1258-0141 8 JUMPER-REMOVABLE FOR 0.025 IN SQ PINS 00779 530153-2 

A11JM633 1251-7960 9 CONN-POST TYPE .100-PIN·SPCG 3-CONT 52072 CA·S03SP100·230·430X 

A11JM633A 1258-0141 8 JUMPER-REMOVABLE FOR 0.025 IN SQ PINS 00779 530153·2 

A11JM701 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD OIA 11502 ZEROHM 

A 11L 701 9100·1788 6 CORE-FERRITE WIDEBANO CHOKE IMP:>680 02114 VK200 20/4B 

A11L703 9100·1788 6 CORE· FERRITE WIDE BAND CHOKE IMP:>680 02114 VK200 20/48 

A110601 1853-0563 0 1 TRANSISTOR PNP Sl P0=310MW FT=250MHZ 04 713 SPS3612RLRA 

A11R601·R602 0757·0280 3 RESISTOR · FXD 1K 1% 1/8W F TC=0+·100 24546 CT4·1/8-T0-1001-F 

• A11R603 0757-0438 3 RESISTOR·FXD 5.11K 1% 1/8W F TC=0+-100 24546 CT4-1/8·T0·5111·F 

A11R611·R612 0757·0280 3 RESISTOR·FXD 1 K 1% 1/8W F TC=0+-100 24546 CT4-1/8-T0-1001- F 

A11R613-R614 0698·4406 7 RESISTOR-FXD 1150 1% 1/8W F TC=0+-100 24546 CT4·1/8-T0-115R-F 

A11R615 0757-0280 3 RESISTOR·FXD 1K 1% 1/8W F TC=0+-100 24546 CT4-1/8·T0-1001·F 

A11R616 0698·3359 7 RESISTOR-FXD 12.7K 1% 1/8W F TC=0+-100 24546 CT4-1/8-T0·1272·F 

A11R617 0757-0442 9 RESISTOR·FXD 10K 1% 1/8W F TC=0+-100 24546 CT4-1/8-T0·1002-F 

A11R618 0757·0458 7 RESISTOR·FXD 51 . 1 K 1% 1/8W F TC=0+ ·100 24546 CT4·1/8-T0-5112·F 

A11R619 0757·0442 9 RESISTOR-FXD 10K 1% 1/8W F TC=0+-100 24546 CT4-1!8-T0-1002-F 

A11R621 0757·0449 6 RESISTOR-FXD 20K 1% 1/8W F TC=0+-100 24546 CT4-1/8-T0·2002-F 

A11R622 0757·0280 3 RESISTOR-FXD 1 K 1% 1/8W F TC=0+·100 24546 CT4-1/8-T0-1001·F 

A11R623 0757·0438 3 RESISTOR-FXD 5.11K 1% 1/8W F TC=0+-100 24546 CT4-1/8·T0-5111·F 

A11R624 0698·4482 9 RESISTOR-FXD 17. 4K 1% 1/8W F TC=0+-100 24546 CT4-1/8-T0-1742·F 

A11R625 0698·3615 8 RESISTOR 470 5% 2W MO TC=0+-200 27167 FP42·2-T00·47RO·J 

A11R626 0757·0346 2 RESISTOR·FXD 100 1% 1/8W F TC=0+-100 24546 CT4-1/8-T0·10RO·F 

A11R627 0757-0407 6 RES!STOR-FXD 2000 1% 1/8W F TC=0+-100 24546 CT4-1/8-T0·201-F 

A11R628 0757·0398 4 1 RESISTOR·FXD 750 1% 1/8W F TC=0+ -100 28480 0757·0398 

A11R629 0757-0465 6 RESISTOR-FXD lOOK 1% 1/8W F TC=0+·100 24546 CT4-1/8·T0·1003-F 

A11R631 0757·0465 6 RES!STOR-FXO 100K 1% 1/8W F TC=0+·100 24546 CT4-1/8·T0·1003-F 

A11R632 -R633 0757 · 0442 9 RES!STOR-FXD 10K 1% 1/8W F TC=0+·100 24546 CT4-1/8·T0-1002 · F 

A11R634 0757-0465 6 RES!STOR · FXD 100K 1% 1/8W F TC=0+-100 24546 CT4-1/8·T0·1003-F 

A11R635 0757·0449 6 RESISTOR-FXO 20K 1% 1/8W F TC=0+-100 24546 CT4-1/8-T0·2002-F 

A11R636·R637 0757-0442 9 RES!STOR-FXO 10K 1% 1/8W F TC=0+·100 24546 CT4-1/8-T0-1002·F 

A11R638 0757-0446 3 RES!STOR-FXD 15K 1% 1/8W F TC=0+·100 24546 CT4-1/8·T0-1502·F 

• A11R639 0757-0407 6 RES!STOR-FXO 2000 1% 1/8W F TC=0+·100 24546 CT4-1/8·T0-201·F 

A11R641 0757-0442 9 RES!STOR-FXO 10K 1% 1/8W F TC=0+-100 24546 CT4-1/8·T0-1002-f 

A11R642 0757-0465 6 RES!STOR-FXO lOOK 1% 1/8W F TC=0+-100 24546 CT4-1/8-T0·1003-F 

A delta(~) prc.:~t:ding II p<lrt nulllh<:r indi..:<tlo:s that il ..:hange h<tS been lll<tdc to that part. Sec Table 6-5 !'or an cxplallittion or the ..:hang~·. 
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}·1571\ Replaceable Part~ 

Reference 
Designation 

A11R643 

1/\ A 11R644 
~ A11R645 

t 

A11R646 
A11R647 
A11R648 
A11R649 

A11RP601 
A11RP602 
A11RP611 
A11RP612 
A11RP613 
A11RP614 

Table 6-2. HP 3457 A Replaceable Parts (cont'd) 

HP Part 
Number 

c IC Qty Description 
Mfr 

Code 
Mfr Part Number 

0757·0442 9 
0757-0445 2 
0698-3359 7 

0757·0280 3 
0757·0407 6 
0757·0442 9 
0757-0407 6 

1810 -0286 4 
1810 ·0307 0 
1ll10·0307 0 
1810·0124 9 
1810 ·0286 4 
1810 ·0560 7 

RESISTOR-FXD 10K 1% 1/8Y F TC=0+·100 24546 

1 

2 

RESISTOR- FXO 13K 1% 1/8 Y F TC=0+ ·100 91637 
RESISTOR-FXO 12. 7K 1% 1/8 Y r TC=0•· 100 91637 

CT4·1/8-T0-1002·f 
CHF·55·1, T·1 
CHF ·55 ·1 ,T-1 

RESISTOR- FXO 1K 1% 1/8W F TC=O+ 100 
RESISTOR-FXO 2000 1% 1/8Y F TC=0+-100 
RESISTOR-FXD 10K 1% 1/8Y F TC=0+·100 

24:;.-.6 
24546 
24546 

CT4·1/8·T0·1001·F 
CT4·1/8-T0·201·F 
CT4·1/8·T0·1002·F 

RESISTOR · FXD 2000 1% 1/8W F TC=0+·100 24546 CT4· 1/8 ·T0·201· F 

NETWORK-RESI STOR 16 · DIP 10K0 X 15 
2 NET WORK·CNDC T MODULE DIP 16 PI N 0.100 

NETWORK·CNDCT MOD ULE DIP 16 PI N 0.100 
NETWOR K-RES 16·DI P 200.00 X 8 
NETWORK-RESISTOR 16-0IP 10K0 X 15 
NETWOR K-R ESISTOR 5.6K X 8 16·DIP 

56289 
01121 
01121 

916C103X2PE 
316X101 
316X101 

91637 MDP1603 ·201 G 
56289 916C103X2 PE 
56289 916C5 62X 1SR 

A11RT611 0837·0220 1 THERMI STOR ROD 10KO TC=-3.83%/C·DEG 75263 AL1545·6240 ·73 ·S6 

A11S701·S703 3101·2252 7 

A11SP631 0960·0561 4 

A11U601 
A 1 1U602 
A11X602 
A 11U603 
A11U604-U605 

A11U606 
A 1 1U607 
A 1 1U608 
A11U611·U612 
A 11U61 3 

A 11U614 
A11U615 
A11U616 
A1 1U621 
A11U622 

A11U623 
A11U624 
A 11U625 

A11U626 
A 1 1U631 

A11U632 

A 11U633 
A11U634 
A11U635 
A11U636 

A11U637 
A11U701 

6-10 

1820·2624 9 
03457·88810 7 

1200·0861 8 
1818·3760 1 
1820-3847 0 

1 

2 

1820-4946 2 1 
1820 3629 6 2 
1820·4945 1 1 
1820.3848 1 2 
1820- 1 794 2 1 

1820 2549 7 

1LH4·000 1 4 
1820 -3662 7 

1820 ·3664 9 
1820·4583 3 

1820.3664 9 

1820·4721 1 
1820·4643 6 
1820·4947 3 
1820·4949 5 

1820-4948 4 

1820·3664 9 
1820-3629 6 
1820·4947 3 
1826·0138 8 

1858 ·0054 4 
1826 -0551 9 

1 

3 

1 

1 

1 

2 

1 

SW!TCH·PB OPOT ALTNG 4A 250VAC 71468 602094 

AUDIO TRANSDUCER 1·3VOC ; 85DB AT 1.5V STRMC OMB·01·S.P . 

IC·MPU; CLK FRE0=2MHZ, ENHANCED 6800 04713 HC68B09P 
EPROM PROGRAMMED 28480 03457·88810 
SOCKET·IC 28-CONT DIP OIP·SLDR 00779 640362·1 
IC CMOS 65536 (64K) STAT RAM 150·NS 3·S 50562 TC5564PL-15 
IC·3·LINE TO 8-LINE DECODER/DEMUX 27014 HM74HCT138N 

IC·TRIPL E 3·1NPUT NOR·GATE CMOS/74HC 

IC ·HEX INVERTER CMOS/74HC 
IC·DUAL 4· INPUT NAND -GATE CMOS/74HC 
IC FF CMOS/74HC D-TYPE POS·EDGE·TRIG 
IC · NON · INVER TI NG OCTAL BUFFER TTL LS 

IC·GPIB TALKER/LI STEN ER 
IC ·1 6 BI T GPIB TR AN SCE IVER 
IC ·DC TO 4MHZ 6402 UART 

18324 74HCT27N 
27014 MM74HCT04N 
28480 1820·4945 
27014 MM 74HC T374N 
27014 OM81L S95 N 

34649 
28480 
34371 

IC · OUAD 2-INPUT POS· NAND GATE CMOS/74HC 18324 
IC·OUAD 2-INPUT AND GATE CMOS/74HC 18324 

P8291A( E· VERSION) 
1LH4 · 000 1 
HD1·6402-B3409 
74HCT00N 
74HCT08N 

IC·OUAD 2·1NPUT POS· NAND GATE CMOS/74HC 18324 
IC-QUAD 2-INPUT OR·GATE CMOS/74HC 18324 
IC·OUAD 2·INPUT NOR·GATE CMOS/74HC 
IC FLIP·FLOP J-K NEG·EDGE·TR!G PRESET 

IC ASYNCHRO BINARY CNTR NEG·EDGE 

18324 

27014 
18324 

74HCT00N 

74HCT32 N 
74HCT02N 
MM74HCT112N 
74HCT020N 

IC ASYNCHRO BINARY CNTR NEG-EDGE 18324 74HCT393N 

IC·OUAD 2-INPUT POS·NANO GATE CMOS/74HC 18324 

IC·HEX INVERTER CMOS/74HC 27014 
74HCTOON 
MM74HCT04N 

IC FLIP·FLOP J·K NEG·EDGE ·TRIG PRESET 27014 MM74HCT112N 
IC·OUAD COMPARATOR GP 14 -DIP·P PKG 27014 LM339N 

IC ·T RANSISTOR ARRAY (CA3096E) 16·01P P 3L585 90974 
IC ·FXD V RGLTR POS 4.9/5.1V T0 ·220 27014 LM340AT-5 

• 
I 

• 

• 



• 

• 

• 

Reference 
Designation 

A11XRP602 
A11XRP611 

A11Y601 

F601E 
F601M 

FL601 

J601·J602 
J603 

MP1 
MP2 
MP3 
MP4 
MP5 

MP6 
MP7 
MP8 
MP9 
MP10 

MP11 
MP12 
MP13 
MP14 
MP15 
MP18 

T601 
T601P701A 
T601P701B 
T601P701C 
T601P702 
T601P901 

W1 
W2 
W2A 
W2L 
W2P 
W2P1A 
113 

W4 

XF601 
XF601A 
XF601B 
XF601C 

3457A Replaceable Parts 

Table 6-2. HP 3457 A Replaceable Parts (cont'd) 

HP Part 
Number 

c 
D Qty Description 

1200·0853 8 2 SOCKET·IC 16·CONT DIP DIP·SLDR 
1200·0853 8 SOCKET·IC 16·CONT DIP DIP·SLDR 

04 1 0. 1864 7 1 

2110·0235 0 1 
2110·0719 5 1 

CRYSTAL·OUARTZ 7.980 MHZ 

FUSE .2A 250V TO 1.25X.25 UL 
FUSE .08A 250V TO IEC 

FLTR·LINE CEE·22·TERMS 

Mfr 
Code 

Mfr Part Number 

00779 2·640358·1 
00779 2·640358·1 

28480 0410·1864 

75915 313.200 
75915 218.080 

28480 9135·0167 9135 · 0167 6 1 

1250·0083 1 2 
1510 ·0038 8 1 

CONNECTOR·RF BNC FEM SGL · HOLE·FR 50 · 0HM 24931 28JR130·1 
BI NDING POST ASSY SGL THD·STUD 74970 111 ·2223·001 

5040 · 5196 6 1 
5040 · 5195 5 1 
5040 · 7201 8 1 
1460·1345 5 1 
5040·7222 3 1 

03457 · 00612 3 1 
03457·00604 3 1 
03457·44701 3 1 

5040·5297 8 1 
1600·1185 9 1 

5180·0223 6 1 
03457·00611 2 1 
03457·00603 2 1 
03457·00605 4 1 
03457·41201 2 1 
03457·00201 6 1 

TOP SHELL 
SHELL·BOTTOM 
FOOT 
TILT STAND SST 
FOOT·NON SKID 

0601 SHLD·DGTL, B 
0601 SHLD·ANLG 
INSUL·SUPPORT 
SPACER 
FASTENER·RACK MOUNT 

SO TRIM CLAM SHL 
0503 SHLD · DGTL 
0503 SHLD·ANLG 
0601 GDE·SCNR 
GUIDE·PC BD 
0601 REAR PANEL 

9100·4445 8 1 XFMR·POWER 
1252 ·0178 9 1 CONN·POST TYPE 8·CONTACT 
1251·3073 7 1 CONTACT·CONN U/W·POST · TYPE FEM CRP 

1251 ·4823 7 1 
1252·0113 2 2 
1252·0113 2 

8120 · 1378 1 
03457·61605 2 

0362·0265 7 
9170·1183 2 
1252·0275 7 
1252·0798 9 
8120 · 4208 2 

03457·61603 0 

1 

5 

1 

1 

CONNECTOR·SGL CONT ODISC·FEM 
CONN·POST TYPE .100·PIN ·SPCG 5·CONT 
CONN·POST TYPE .100·P IN·SPCG 5·CONT 

POWER CORD SET 18·AWG 3 · COND 90 · 1N·LG 
CBL ASSY·REAR 
CONNECTOR·SGL CONT SKT 1.14-MM · BSC·SZ 
CORE·TOROID AL=75·NH/TT 
CONN·UTIL OIKMT 6·CKT 
CONTACT·CONN U/W·UTIL FEM CRP 
FLAT RIBBON ASSY 28 · AWG 34·COND 

CBL ASSY·SCANNER 

FUSEHOLDER BODY 12A MAX FOR UL RECOG 
FUSEHOLDER CAP 12A MA X FOR UL RECOG 

28480 5040·5196 
28480 5040·5195 
28480 5040·7201 
28480 1460·1345 
28480 5040·7222 

28480 03457·00612 
28480 03457·00604 
28480 03457·44701 
28480 5040·5297 
28480 1600·1185 

28480 5180·0223 
28480 03457·00611 
28480 03457·00603 
28480 03457·00605 
28480 03457·41201 
28480 03457·00201 

28480 9100 · 4445 
27264 10·17· 3081 
27264 08·50·0107 
00779 2·520183·2 
00 779 640441 . 5 
00779 640441·5 

16428 CH7081 
28480 
27264 
02114 
09922 

03457 · 61605 
02.05 ·.5204 
846T250·4C4 
SMS6P3 

09922 SC20M·1S6 
28480 8120·4208 
28480 03457·61603 

PNL CC 031.1657 
PNLCC 031.1666 

2110·0564 8 1 
2110 · 0565 9 
2110·0567 1 1 
2110 · 0569 3 1 

FUSEHOLDER CAP 12A MAX FOR UL RECOG PNLCC 031.1663 
FUSEHOLDER COMPONENT NUT; THREAD M12.7 PNLCC 098.0043 

A delta (6.) prc..:ccding" p~rl numhcr indi<.:ato.:~ that a ..:hangc h11s been m11dc to thnl part. Sec T11hlo.: 6· 5 for 1111 c.xplt~nation of the ..:hangl'. 
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3-157A Replaceable Parts 

Table 6-3. HP 44491 Replaceable Parts 

• Reference HP Part c Description 
Mfr Mfr Part Number 

Designation Number D Qty Code 

44491A 3 1 GENERAL PURPOSE 8-CHANNE L MULTIPLEXER 28480 44491A 

A1 44491 -66501 5 1 PC ASSY-GENERAL PURPOSE MULTIPLEXER 28480 44491 -66501 

A1C801 0160 -4571 8 4 CAPACITOR-FIXED .1UF +80 ·20% 50VDC 16299 CAC 02Z5U104Z 

A1C804-C806 0160 -4571 8 CAPACITOR-FIXED .1UF +80 -20% 50VDC 16299 CAC02Z5U104Z 

A1C807 0180-0291 3 3 CAPACITOR-FXD 1UF +·10% 35VDC TA 56289 150D105X9035A2 -DYS 

A1C812·C813 0180 -0291 3 CAPACITOR·FXD 1UF + · 10% 35VDC TA 56289 150D105X9035A2 -DYS 

D.r A1C814 0160-4571 8 CAPACITOR-FIXED .1UF +80 -20% 50VDC 16299 CAC02Z5U104Z 

D.r A1C815 0180-0309 4 1 CAPACITOR-FXD 4 . 7UF +-20% 10VDC TA 56289 150D475X0010A2 

A1CR801-CR828 1901 -0050 3 28 DIODE-SWITCHING 80V 200MA 2NS D035 9N171 1N41 50 

A1F801-F802 2110 -0043 8 2 FUSE 1.5A 250V NTD 1.25X.25 UL 75915 312 01.5 

A1K800-K803 0490-1337 7 8 RELAY-4A 5VDC -COIL 4A 250VAC AROMT S4EB · L2-5V-H24 

A1K804·K805 0490 -1336 6 2 RE LAY- 5VDC·COIL 4A 250VAC AROMT S2EB · L2 - 5V-H22 

A1K806-K809 0490 - 1337 7 RELAY-4A 5VDC · COIL 4A 250VAC AROMT S4EB · L2·5V·H24 

A1MP8 0403 - 0464 6 2 EXTR-PC BD WHT NYL .062-I N·BD-THKNS 32559 LP -06 WHITE 

A1MP9 1480- 0625 4 2 PIN · GRV .0938·IN · OIA .25-IN·LG SST 73597 GP5 · 094X0250·5 

A1P801 5180-6696 9 1 CON NECTOR -PC EDGE 10 · CO NT /ROW 2 -ROWS 28480 5180 -6696 

A1P802 5180 · 6638 9 1 CO NN -2X11 RT CL N 28480 5180 -6638 

A1P803 1252 -0273 5 1 CONN -UT I L OIKMT 6·CKT 6 · CONT 09922 SMS6PH -3D28 

A1R801-R807 0683 - 2025 1 7 RESISTOR 2K 5% 1/4W FC TC=-400/+700 19701 (CR25) 1·4·5P· 2K 

D.r A 1 R808 0757-0283 6 1 RESISTOR·FXO 2K 1% 1/811 F TC=0+ -100 24546 CT4 · 1/8-T0-2001 · F 

A1R813 0698 -8827 4 1 RESISTOR 1M 1% 1/811 F TC=0+·100 28480 0698 -8827 • 
A1SCW1 0515 -0843 2 1 SCREW-MACH M2.5 X 0.45 20MM·LG 83486 ORDER BY DESCRIPTION 

A1SHD1 03457-00608 7 1 SHIELD -SCANNER BOTTOM 28480 03457-00608 

A1SHD1 MP1 03488-84103 0 1 INSULATOR-ACCESSORY 28480 03488 · 84103 

A1SHD1MP2 0590·15 15 5 4 SPACER-PRESS-I N 14.5MM 28480 0590 - 1515 

A1SHD2 03457-00609 8 1 SHI ELD -SCANNER TOP 28480 03457-00609 

A1U801- U802 1820 -1662 3 2 IC -SHFT RGTR SERIAL - IN 8-BIT PARA OUT 04713 MC14094BCP 

A1U803·U804 1858 -0076 0 2 TRANSISTOR ARRAY 14·PIN PLSTC T0 -116 04713 MP02907P 

A1 U805 1858·0047 5 1 TRANSISTOR ARRAY 16-PIN PLSTC DI P 13606 ULN · 2003A 

A1U806·U807 1820 · 1486 9 2 IC QUAD 2·INPUT AND · GATE CMOS 3L585 CD4081BE 

D.r A1U808 1826 · 1338 2 1 IC · SUPPLY VOLTAGE SUPERVISOR 01295 TL 7705A 

A1XF801 2110 -0642 3 2 FUSE HOLDER -EXTER NA L POST 6.3A 250V 28480 2110 · 0642 I 

A1XF801A 2110 · 0565 9 2 FUSEHOLDER CAP 12A MAX FOR UL RECOG PNLCC 031.1666 

A1XF802 2110 · 0642 3 FUSEHOLDER-EXTERNAL POST 6.3A 250V 28480 2110 -0642 

A1XF802A 2110 · 0565 9 FUSEHOLDER CAP 12A MAX FOR UL RE COG PNLCC 03 1.1666 

J1 44491 -62101 3 1 CONN-TERM BLOCK 28480 44491-62101 

J93 5040-5193 3 1 HOUSING-CONNECTOR 28480 5040 -5193 

J93HDW1·2 2190-0584 0 2 WASHER·LOCK HL CL 3.0MM SCREW (3. 1MM - I 0) 28480 ORDER BY DESCRIPTION 

J93HDW3·4 3050 · 0891 7 2 WA SHE R-FLAT MTLC 3.0MM SCREW (3. 3MM · ID) 28480 ORDER BY DESCRIPTION 

J93MP1 5040 - 5194 4 1 CABLE CLAMP 28480 5040·5194 

J93SCW1·4 5180 -8269 6 4 SCREW-CAPTIVE 28480 5180 -8269 

• 
i\ ddta (b.) prc..:ceding 11 pitrl number indi..:Htc' that a dwngc hit~ been lllltdc to th11t p<trl. S~:e f11hlc 6-5 l'or an c.xplan11tion ol' the dwugc. 
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Reference 
Designation 

A1 

A1C851·852 
A1C853 
A1C854 ·C85 6 
A1C857·C858 
~s A1C859 
~s A1C860 

-
3457A Replnceable Part s 

Table 6-4. HP 44492 Replaceable Parts 

HP Part 
Number 

44492A 

c 
D Qty 

4 

44492·66501 6 1 

0160·4571 8 5 
0180·0291 3 3 
0160-4571 8 
0180·0291 3 
0160 · 4571 8 
0180·0309 4 1 

Description 

MULTIPLEXER 10 -CHANNEL 

PC ASSY·REED RELAY MULTIPLEXER 

CAPACITOR-FIXED .1UF +80 ·20% 50VOC 
CAPACITOR·FXO 1Uf +·10% 35VDC TA 
CAPACITOR-FIXED .1UF +80 -20% 50VOC 
CAPACITOR·FXD 1Uf +· 10% 35VDC TA 
CAPACITOR-FIXED .1UF +80 · 20% 50VDC 
CAPACITOR·FXD 4.7UF +·2 0% 10VDC TA 

Mfr 
Code 

Mfr Part Number 

28480 44492A 

28480 44492·66501 

16299 CAC02Z5U104Z 
56289 1500105X9035A2·DYS 
16299 CAC02Z5U104Z 
56289 150D105X9035A2·DYS 
16299 CAC02Z5U104Z 
56289 150D475X0010A2 

A1CR851·860 1902-0965 1 10 
1 

10 

DIODE·ZNR 20V 5% D0-35 PD=.4W TC=+.09% 
DIODE-SWITCHING 80V 200MA 2NS D035 
RLY·REED 3A 250MA 184VAC 5VDC·COIL 5VA 

04713 SZ30035·023 
9N171 1N4150 
71707 3400·0089 

A1CR861 1901 · 0050 3 
~h A1K851·860 0490·1576 6 

A1L851 ·L852 

A1MP8 
A1MP9 

A1P851 
A1P852 
A1P853 

A1R851·R860 
A1R861·R862 
A1R864 
~s A1R865 

A1SCW1 

A1S HD1 
A1SHD1MP1 
A1SHD1MP2 
A1SHD2 

A1U851-U852 
A1U853·U855 
f:l5 A1U856 

J1 
J93 
J93HDW1·2 
J93HDW3·4 
J93MP1 
J93SCW1 · 4 

9100 · 3560 6 2 

0403·0464 6 2 
1480·0625 4 2 

INDUCTOR RF·CH·MLD 5.6UH 5% .166 X .385 24226 15M561J 

EXTR·PC BO WHT NYL .062-IN·BD·THKNS 
PIN·GRV .0938 - IN ·D IA .25 -I N·LG SST 

32559 LP-06 WHITE 
73597 GP5·094X0250·5 

5180·6696 9 1 CONNECTOR-PC EDGE 10-CONT/ROW 2-ROWS 
5180·6639 0 1 CONN 2X11 RT CLN 

28480 5180·6696 
28480 5180·6639 
09922 SMS6PH·3D28 1252·0273 5 1 CON N·UTIL QIKMT 6-CKT 6 · CONT 

0683 · 2025 1 10 
0698 · 8768 2 2 
0698·8827 4 1 
0757·0283 6 1 

0515·0843 2 1 

03457·00608 7 
03488·84103 0 

0590·1515 5 
03457 · 00609 8 

1 

1 

4 

1 

1820·1662 3 2 
1858·0076 0 3 
1826·1338 2 1 

44492·62101 4 
5040·5193 3 
2190·0584 0 
3050·0891 7 
5040·5194 4 
5180 · 8269 6 

1 

1 

2 
2 

1 

4 

RESISTOR 2K 5% 1/4W FC TC=-400/+700 
RESISTOR 1000 5% 1/4W CC TC= -400/+500 
RESISTOR 1M 1% 1/8W F TC=0+-100 
RESISTOR·FXD 2K 1% 1/8W F TC=0+-100 

SCREW-MACH M2.5 X 0.45 20MM·LG 

SHIELD-SCANNER BOTTOM 
INSULATOR-ACCESSORY 
SPACER-PRESS - IN 14 . 5MM 
SHIELD-SCANNER TOP 

IC·S HFT RGTR SERIAL-I N 8 · BIT PARA OUT 
TRANSISTOR ARRAY 14-PIN PLSTC T0·116 
IC·SUPPLY VOLTAGE SUPERVISOR 

19701 (CR25) 1·4·5P-2K 
01121 CB1015 
28480 0698·8827 
24546 CT4·1/8·T0·2001·F 

83486 ORDER BY DESCRIPTION 

28480 
28480 
28480 
28480 

03457·00608 
03488·84103 
0590-1515 
03457-00609 

04713 MC14094BCP 
04713 MPQ2907P 
01295 TL 7705A 

28480 44492·62101 
28480 5040-5193 

CONN·TERM BLOCK 
HOUSING-CON NECTOR 
WASHER-LOCK HLCL 3.0MM 
WASHER-FLAT MTLC 3.0MM 
CABLE CLAMP 
SCREW-CAPTIVE 

SCREW (3.1MM·ID) 28480 ORDER BY DESCRIPTION 
SCREW (3.3MM·ID) 28480 ORDER BY DESCRIPTION 

28480 5040-5194 
28480 5180·8269 

A dcltn (/:l) prccccding <I part lliiiHiwr indi-:lltCS that" chnngc lws OcCil mlldc to thnt part. Sec Tnhk 6-5 for 1111 cxplalllltion or the dwngl'. 



3457 A Replaceable Pnr1 s 

• 

• 

• Figure 6-1. Exploded View 
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3457A Replaceable Part-. 

Table 6-5. List of Part Changes 

/:1
8 

Operational Amplifier A2U516. part no. 1826-0635 (0P-07CP), has been replaced with part 
no. 1826-1382 to achieve better initial time drift of VOS to guarantee 90 day/ 1 year 
specifications. Ferrite Slab A2U502A (part no. 1200-1207) has been added to eliminate R Fl 
generated by A2U502. Inductor A2L50 I, part no. 9100-1788. has been replaced by a jumper 
wire (A2JM503) to reduce power supply noise generated by Processor A2U50l. These im­
provements have been implemented on A2 Assemblies which have an ERC (Engineering 
Revision Code) of 2521 or greater. 

!:1b Operational Amplifiers A2U211 and A2U212. part no. 1826-1133 (LMIICH) have been 
replaced, in all applications, with part no. 1826-1381 to reduce noise and improve offset 
drift. The new part will be found on A2 Assemblies which have an ERC of 2524 or greater. 

!:1c Resistor A2R 122, part no. 0757-0410 (30 In) has been replaced. in all applications, with part 
. no 0757-0284 (150n) to eliminate a parasitic oscillation which causes an excessive in put cur­
rent in A2UIOI. The new part will be found on A2 Assemblies which have an ERC of 2529 
or greater. 

!:1d Resistor A2R219. part no. 0757-0442 (IOKo) has been added to provide extra operat i_ng mar­
gin for A2U214. This part will be found on A2 Assemblies which have an ERC of 2551 or 
greater. Printed circuit board becomes Re' ision B. 

!:1e EPROM A I U502. part no. 03457-88803. has been replaced by part no. 0345 7-88804 to correct 
a "trigger too fast" error when external trigger was executed from program memory. This 
part will be found on AI Assemblies which have an ERC of 2609 or greater. 

6.f Relay A2K I 06. part no. 5180-8233 has been replaced, in all applications. with part no . 
0490-1556. This change was made to standardize part useage with a higher quality part. 

6.9 Relays A2KI07, A2K201. A2K301 and A2K302. part no. 5180-8234 has been replaced. in all 
applications. with part no. 0490-1555. This change was made to provide a higher quality 
part and standardize part useage. 

6.h Relays A I K851 through A I K860. part no. 0490-146 1, have been replaced. in all applications. 
with part no. 0490-1576 to standardize relay usage and red uce cost. These parts will be found 
on HP 44492 PC Assemblies which have an ERC of 2644 or greater. 

1':1; Capacitors A2C532 and A2C533, part no. 0160-2343 ( IOOpf) have been added to A2 
Assemblies to reduce the common mode signa l present at A2J50 I. These parts will be found 
on A2 Assemblies which have an ERC of 2703 or greater. Printed circuit board becomes 
Revision C. 

6. j The A 1 Main Controller Assembly (part no. 03457-6650 I) has been replaced with the A II 
Main Controller Assembly (part no. 03457-665 11 ). This change was made to add Option 700 
(CII L language). The A II assembly is a direct replacement for the A I assembly. 

61< Resistor A2R505. part no. 0757-0465 (IOOKn) has been replaced. in all applications. with part 
no. 0757-0472 (200Kn) to insure that the microprocessor (A2U501) always starts with a reset 
signal at turn-on. The new part will be found on A2 Assemblies with an ERC of 2708 and 
greater. 

6.1 EPROM Al U502 (part no. 03457-88804) has been replaced, in all applications, by part no. 
03457-88805 to correct a timing error of the "voltmeter complete" signal when using the 
4-Wire Ohms function and to eliminate the possibilty of shorting two input channels when a 
"device clear" signal is received while the instrument is executing a sca n list. 
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Table 6-5. List of Part Changes (cont'd) 

6m Capacitors A2CIOI, A2C201 and A2C202. part no. 0160-4479 (220pf) have been repbced 
with part no. 0160-6842 (220pf) for compatibilty with the HP 3457 production process. Both 
parts are electrically identical. The ne\v part will be found on A2 Assemblies vvhich have an 
ERC of 2712 or greater. 

6n Capacitor A2C51 I, part no. 0160-4438 (4 70pf) has been replaced by part no. 0160-6839 
(470pf) for compatibility with the HP 3457 production process. This part v-: ill be found on 
A2 Assemblies which ha'e an ERC of 2712 or greater. 

6 0 Crystal AIY500. part no. 0410-1553 (8.000 MHz), has been replaced, in all applications, with 
part no. 0410-1864 (7.980 MHz) to reduce RFI caused by harmonics of the inguard oscillator 
:-.nd the outguard oscillator adding. 

6P Relays A2KIOI and A2KI03. part number 0490-1337. hnve been repbced with part number 
0490-1606 in all applications to ensure contact resistance stabilit y. The new parts will be 
found on A2 Assemblies >vhich have an ERC of 2710 or greater. 

6 q Cn pacitors A2C204 and A2C516, part no. 0 160-4461 ( 150pf). have been rcplnced with p:ut 
no. 0160-6840, in all applications. for compatibility with the HP 3457 production process. 
The new parts \•.:ill be found on A2 Assemblies which have an ERC of 2721 or greater. 

6r Capacitors A2C814 (.1uF), A2C815 (4.7uF). resistor A2R808 (2k). and A2U808 have been 
added to the A I Assembly to eliminate the possibility of two channels being closed when the 
power switch is switched to OFF. The AI Printed Circuit Bonrd becomes Revision B. 

6 s Capacitors A2C859 (.luF). A2C860 (4.7uF). resistor A2R865 (2k). and A2U856 have been 
added to the A I Assembly to eliminate the possibility of tw·o channels being closed when the 
power switch is switched to OFF. The A I Printed Circuit Board becomes Revision B. 

6 Oattery A 1113T60 I (2.9Y), part no. 1420-0278, a nd resistors A llR644, part no. 0698-4482, and 
t A IIR645, part no. 0757-0445, arc replaced by Oattery AII 13T601 (J.4V), part no. 1420-0298 

and resistors A II R644, part no. 0757-0445, and AJ I R645. part uo. 0698-3359, for compatibility 
w ith the HP 3457 production process. The new battery is not compatible with the o ld resistor 
network. The new parts arc on assembly A II , ERC no. 2850 and greater. 

6 Keycap and pushrod found on A I, A lMPI and AlMP2, are not supplied when replacing an 
u 

AI assembly with an All assembly. Retain both keycap and pushrod when exchanging an AI 
for an A 11 assembly. 
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Mfr 
Code 

00779 
01121 
01295 
01686 
02114 
04222 
04713 
06915 
09922 
11502 
13103 
13606 
14936 
15818 
16299 
16428 
17856 
18324 
18612 
18736 
18873 
19701 
22526 
24226 
24355 
24546 
24931 
25088 
27014 
27167 
27264 
28480 
30043 
32559 
34335 
34371 
34649 
34899 
52072 
56289 
71707 
71468 
71785 
72982 
73597 
74970 
75263 
75915 
76381 
83125 
83486 
91637 
96733 
3L585 
8E175 
9M011 
9N171 
AROMT 
D8351 
ELECN 
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Table 6-6. Code List of Manufacturers 

Manufacturer's Name 

AMP INC 
ALLEN-BRADLEY CO. INC. 
TEXAS INSTRUMENTS INC. SEMICONDUCTOR COMPONENT DIVISION 
RCL ELECTRONICS INCORPORATED 
FERROXCUBE CORPORATION 
AVX CERAMICS CORPORATION 
MOTOROLA SEMICONDUCTOR PRODUCTS 
RICHCO PLASTIC COMPANY 
BURNDY CORPORATION 
TR~ INCORPORATED BOONE DIVISION 
THERMALLOY COMPANY 
SPRAGUE ELECTRIC COMPANY SEMICONDUCTOR DIVISION 
GENERAL INSTRUMENT SEMICONDUCTOR PRODUCTS DIVISION 
TELEDYNE SEMICONDUCTOR 
CORNING GLASS ~ORKS COMPONENT DIVISION 
BELDEN CORP 
SILICONIX INCORPORATED 
SIGNETICS CORPORATION 
VISHAY RESISTOR PRODUCTS VISHAY INTERTECH 
VOLTRONICS CORPORATION 
DUPONT E I DE NEMOURS & COMPANY 
MEPCO/CENTRALAB ELECTRA CORPORATION 
DUPONT CONNECTOR SYSTEMS 
GO~ANDA ELECTRONICS CORPORATION 
ANALOG DEVICES INCORPORATED 

CORNING ELECTRONICS 
SPECIALTY CONNECTOR COMPANY INCORPORATED 
SIEMENS CORPORATION 
NATIONAL SEMICONDUCTOR CORPORATION 
CORNI NG GLASS WORKS (WILMINGTON) 
MOLEX PRODUCTS CO. 
HE~LETT-PACKARD CO CORPORATE HEADQUARTERS 
SOLID STATE DEVICES INCORPORATED 
BIVAR INCORPORATED 
ADVANCED MICRO DEVICES INCORPORATED 
HARRIS SEMICONDUCTORS 
INTEL CORPORATION 
FAIR-RITE PRODUCTS CORPORATION 
CIRCUIT ASSEMBLY CORPORATION 
SPRAGUE ELECTRIC CO 
COTO CORPORATION 
ITT CORPORATION CANNON ELECTRIC DIVISION 
TRW CONNECTORS 
ERIE TECHNOLOGICAL PRODUCTS INCORPORATED 
GROOV-PIN CORPORATION 
EF JOHNSON COMPANY 
KEYSTONE CARBON COMPANY INCORORATED 
LITTLEFUSE INCORPORATED 
3M COMPANY 
NYTRONICS INCORPORATED CAPACITOR DIVISION 

ELCO INDUSTRIES INC. 
DALE ELECTRONICS INCORPORATED 
SAN FERNANDO ELECTRIC MANUFACTURI NG COMPANY 
RCA CORPORATION SOLID STATE DIVISION 
BURR BRO~N COMPANY 
INTERNATIONAL RECTIFIER SEMICONDUCTOR DIVISION 
UNITRODE CORPORATION 
AROMAT CORPORATION 
MARQUARDT S~ITCHES INCORPORATED 
ELECTRONIC CONCEPTS INCORPORATED 

Address 

HARRISBURG 
EL PASO 
DALLAS 
MANCHESTER 
SAUGERTIES 
MYRTLE BEACH 
PHOENIX 
CHICAGO 
NORWALK 
BOONE 
DALLAS 
CONCORD 
HICKSVILLE 
MOUNTAINVIE~ 

RALEIGH 
RICHMOND 
SANTA CLARA 
SUNNYVALE 
MALVERN 
HANOVER 

PA 
TX 
TX 
NH 
NY 
sc 
AZ 
lL 
CT 
NC 
TX 
NH 
NY 
CA 
NC 
IN 
CA 
CA 
PA 
NJ 

~ILMI N GTON DE 
~EST PALM BEACH FL 
CAMP HILL PA 
GOWANDA NY 
NORWOOD MA 
SANTA CLARA CA 
GREEN~OOD IN 
ISELIN NJ 
SANTA CLARA CA 
WILMINGTON NC 
LISLE IL 
PALO ALTO CA 
LA MIRADA CA 
SANTA ANA CA 
SUNNYVALE CA 

MELBOUR NE FL 
SANTA CLARA CA 
WALLKILL NY 
IRVINE CA 
NORTH ADAMS MA 
PROVIDENCE Rl 
SANTA ANA CA 
ELK GROVE VI LLA IL 
ERIE PA 
RIDGEFIELD NJ 
WASECA MN 
ST MARY PA 
DES PLAINES IL 
ST PAUL MN 
DARLINGTON SC 
ROCKFORD IL 
COLUMBUS NE 
SAN FERNANDO CA 
SOMERVILLE NJ 
TUCSON AZ 
EL SEGUNDO 
LEXINGTON 
MOUNTAINSIDE 
CAZENOVIA 
EATONTOWN 

CA 
MA 
NJ 
NY 
NJ 

Zip 
Code 

17111 
79935 
75222 
03102 
124 77 
29577 
85008 
60646 
06856 
28607 
75234 
03301 
11802 
94043 
27604 
4 7374 
95054 
94086 
19355 
07936 
19801 
33407 
17011 
14070 
02062 
95050 
46227 
08830 
95052 
28401 
60532 
94304 
90638 
92705 
94086 
32901 
95054 
12589 
92714 
01247 
02905 
92702 
60007 
16512 
04622 
56093 
15857 
60016 
55144 
29532 
61109 
68601 
91341 

35801 
90054 
02173 
07092 
13035 
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Table 6-6. Code List of Manufacturers (cont'd) 

Mfr 
Manufacturer's Name Address 

Zip 
Code Code • 
JSLYN JOSLYN ELECTRON I C SYSTEMS DIVISION GOLETA CA 
UCMCN UNITED CHEM-CON CORPORATION LANCASTER PA 17603 
LI NER Ll NEAR TECHNOLOGY CORPORATION MILPITAS CA 
OPTEK OPTEK RICHARDSON TX 09733 
PNLCC PANEL COMPONENTS CORPORATION SANTA ROSA CA 
PWCON POWER CONVERSION I NCORPORA TEO MT VERNON NY 
SEMNS SIEMENS AG MUNICH 8000 
STRMC STAR MICRONICS INCORPORATED NEW YORK NY 
S0562 TOSHIBA CORPORATION TOKYO JP 
UCMCN UNITED CHEM·CON CORPORATION LANCASTER PA 17603 

• 

• 
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7-1. INTRODUCTION 

SECTION VII 
MANUAL CHANGES 

7-2. This section normally contains information necessary to adapt this manual to older instruments not 
directly covered by the current content. At this printing, however, the manual (and perhaps change sheets) 
does apply to all instruments. Therefore, no backdating information is included in this section. 

7-3. Refer to Section I for information concerning manual coverage according to instrument serial number . 

7-1 



• 

• 

le 

8-1. INTRODUCTION 

SECTION VIII 
SERVICE 

This section contains information to aid in troubleshooting and repair of the HP 3457A Digital 
Multimeter. Included are safety considemtions. theory of operation and troubleshooting procedures. 

WARNING 

The in/ ormation <'mlrainecl in thi' section i~ intended I or the 11\e of \Crvi<'C trained per­
sonnel who 11nderstand electro11ic circ11itry and are Oll'are of the lw=ard ~ inro/ved. Do 
not atternpt to perform anr of the proccd11re.\ outlined in thi~ section unless yo11 arc 
ttllali I ied tu do 50. 

8-2. SAFETY CONSIDERATIONS 

The HP 3457A is designed to meet internntionnl safety standards. To mnintnin these standards. the cnu­
tions. warnings. and other s..1fety related information contained in this manual must be followed. 
Servicing of this inst rument must be performed by service trained personnel. 

WARNING 

Any intermption o/ the protectil'<' gro11ndin~t conductor t either ifl\ide or 011t~ide tile in­
sti'IIIIIC11l) or disconnection of tile pmtcctive earth terminal will likely make the in~tr/1-
/llent dangerml\. Intentional interruption of the pmtl!<:five gnJ11mlinJ.[ cond11ctor i' 
\trictl y prohihited. 

The service in/ormation contained in this s·ection nrmna/1 y require'\ removal of the 
protectit•e curers and application of power. VoltaJ.[C.\ or .)ignal.\ at many point\ within 
the imlrt/111('11t 1110)'. if CO/It acted. rewlt in {J<'I'SOIIOI i11i Ill')'. 

To protect personnel :111d prevent damage to the instrument. adjustment or repair with covers removed 
and power applied mttst be avoided as much as possible. When it becomes necessary to service the in­
strument under these conditions. the work must be performed by a skilled person who is aware of the 
hazards involved. 

Be aware that it is possible for capacitors inside the instrument to remain charged when the instrument 
is turned off or when the power source has been disconnected. 

Be certain that only the recommended fuse type (correct current rnting, etc) is used for replacement . 
The use of repaired fuses or short circuiting the fuse hold er is prohibited. 

HP 3457A Multimeter 
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8-3. STATIC HANDLING 

Static electricity is a familiar phenomenon which, except for nn occnsionnl shock, doesn't seem very 
serious. It has been proven in the electronics industry: however. that electrostatic discharge (ESD) is a 
major cause of component failure. In mnn y cases, the component damnged may not fail immedintely 
but cause poor instrument reliability and additional repairs at a later date. ESD damage can occur at 
static levels too low for human perception. It has been shown that ESD can affect both active and pas­
sive devices. 

The following guidelines are the minimum requirements for a stntic-safe service environment: 

• The work bench must be equipped with a conductive tnble mnt. The mat should be con­
nected to earth ground through a I Mohm resistor. The mnt must be equipped with at least 
one connection for connecting wrist straps. 

• All persons who handle and service the instrument must wear a conductive wrist strap in 
contnct with bare skin. This wrist strap must be connected to the conductive table mat. 

• All metal equipment at the work station must be grounded to earth ground. This includes 
soldering irons, desoldering tools. shelving, and equipment stands. 

• Only one common ground can be provided at a work station. 

• The work station must be kept free of nonconductive items such as common plastics. poly 
bags. cardboard. cigarette or candy wrappers. There must be no rugs or carpet on the floor. 
shelving or bench top. 

• Proper contniners must be used for shipping. storing and transport ing assemblies. 

8-4. RECOMMENDED TEST EQUIPMENT 

Equipment to test and repair the HP 3457A is listed in Section I (Table 1-3) of this manual. 

8-5. GENERAL BLOCK DIAGRAM THEORY OF OPERATION 

The HP 3457A is a versatile, high precision digital multimeter capable of measuring AC or DC volts. AC 
or DC current, AC+DC volts or current, resistance. frequency. and period. lt measures voltages up to 
300 VAC or 300 VDC with high DC resolution and accuracy. Reading rates greater than 1000 reading~ 
per second can be achieved. 

The following paragraphs provide a simplified exp lanation of the HP 3457A circuit operation. Refer to 
the simplified block diagram in Figure 8-1 for the following description. 

The HP 3457A can be divided into two basic sections; the Chassis Common Circuitry and the Floating 
(isolated) Common Circuitry. The Chassis Common Circuitry provides instrument control and com­
munication with other instruments. through the HP-IB. or the user through the front panel keyboard 
and display. The Floating Common Circuitry is responsible for converting the analog input signals to 
digital information. The two sections communicate with each other through the Isolation Logic 
Circuitry. 

HP 3457 A Multimeter 
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8-6. Chassis Common Circuitry 

The Chassis Common Circuitry consists of digital circuits and associated power supplies. The main cir­
cuits are the Main Controller. HP-18 lnpu1 / 0utput, Front Panel Control and 1he Isolation Logic. 

8-7. Main Controller 

The Main Controller controls the HP 3457A's measurement process, communicates with the Front Panel 
and HP-18 1/ 0 . applies measurement corrections and performs math calculations. The Main Controller 
circuitry consists of a microprocessor. program ROM's, storage RAM's and associated digital circuitry. 

8·8. HP-IB 1/0 Circuitry 

The HP-18 circuitry provides communicntion between the main controller and other instn•mcnts con­
nected to the HP-18 bus. The HP 3457A main controller receives HP-IB commands (Remote. Listen. 
etc.) and control information (DCV, ACV, clc.) and sends measurement data through the HP-IB 1/ 0 
circuitry. 

NOTE 

H P-1 B i:; Hewlett-Padwrd'.) implementation of I J:"J::J:; Standard -1118-/Yl,\ . "Standard 
Digital lmerjace for Programnwh/e l nstrwnentmion" and A NSf lv/ C 1.1. 

8-9. Front Panel Control 

The Front Panel Control circuitr y provides comnnlllication between the user and 1 he Main Controller . 
The Main Controller microprocessor receives control information through the front panel keyboard 
and returns measurement information through 1he front panel displa y. 

8-10. Floating Common Circuitry 

The Floating Common Circuitry consists of Input Switching Circuitry. an Input Amplifier. an Ohm~ 
Current Source, an AC to DC Converter, an Analog To Digital Converter, a Voltage Reference. an A ' D 
Controller, Isolation Logic Circuitry. and Power Supplies. 

8-11. Input Switching 

The Input Switching sec1ion is responsible for routing the input signal to the proper signal conditioning 
and measurement circuitry. and connecting the Ohms Current Source when making resistance measure 
ments. The input swit ching is also used during Autocal and multimeter Self Test procedures to route 
stimulus and measurement signa ls. 

8· 12. Input Amplifier 

The lnput Amplifier scales ·rhe input signal to maintain a 0 to 10 volt signal to the input or the Analog 
to Digital Converter circuitry. The amplifier also provides isolation between the device being measured 
and the HP 3457A measurement circuitry. 

8·13. Ohms Current Source 

The Ohms Current Source supplies a known current 1 hrough resistors being measured to pro' ide a 
proportional voltage which can be measured by the HP 3457A. The current source is also used ac: a 

HP 3457 A Multimeter 
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stimulus during the m ulti meter Self Test routine. 

8-14. AC to DC Converter 

The AC to DC Converter is :1 computing true rms converter which converts AC input signals up to I 0 
volts full sc:~ le and between 20 Hz and I MHz to an equi\':tlent DC voltage for measurement b~· the 
HP 3457A. 

8-1 5. Analog to Digital (A/D) Converter 

The Analog to D igital Converter uses a multi-slope conversion process to convert the analog measure­
ment data to digital information. 

8-16. Voltage Reference 

The Vol tnge Ref erence c ircuit, ns the name implies, provides n stnble voltnge to the Ana log to Digital 
Converter and the Ohms Curren t Source for measurement reference. 

8-17. A/D Controller 

The A / D Controller controls the measurement process. Function nnd range information received from 
the Main Controller is used to control the input switching and A / D converter. Measurement values are 
computed by the A / D Controller and then transmitted to the Main Controller through the isolation 
logic circuitry. 

HP 3457 A Multlmeter 
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Figure 8-1. Multimeter Block Diagram 

8-18. DETAILED THEORY OF OPERATION 

I 
I 
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I 
I 
I 
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I 
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_I 

The fol lowing sections give a detailed description of the operating circuitry in the liP 3457A 
Multimeter. The circuitry is explained as follows: 

A. Input Circuitry 
B. Ohms Current Source 
C. A / D Converter 
D. A / D Controller 
E. Main Controller 
F. AC to DC Converter 

Refer to schematic A2/ I for the following discussion. 

8-19. Input Circuitry 

The purpose of the Input Circu it ry is to condition the input signa ls to provide full sca le JOY DC input 
voltages to the A / D Converter during full scale inputs to the multimeter. The input circuitry can l>e 
separated (and is explained) as follows: 

HP 3457A Multimeter 
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Over Voltage/ Over Current Protection 
Input Switching 
Autozero 
Offset DAC 
Pre-charge Stage and Pre-charge Offset Adjust 
Input Amplifier 

8-20. Over Voltage/Over Current Protection 

This circuitry has four parts; high voltage protection. low voltage protection. current protection and 
ohms over voltage protection. The input terminals are protected from low energy static zap voltages to 
greater than ISK V, and high energy line transient impulses of greater than 31<. V. The circuits operate as 
follows. 

High Voltage Protection 

The input terminals are protected from over vol tage by n 450V Surge Voltage Protector (E 101 ). 
Voltages greater thnn 450V peak cause EIO I to brenkdown thus clnmping the terminals at approximate­
ly the value of RVIOI (230V) plus the holdover voltage of EIOI (npproximately 100 volts). 

Low Voltage Protection 

The Input H ybrid, U 101 is protected by diodes connected to the individual input nodes. The diodes on 
each node are connected internally in UIOI to +3.5V and -3.5V power supplies. These diodes along 
with RIOI. RI02, CIOI. Rl03. R408 and C401 maintain a current limited maximum input to the hvbrid 
of approximately 3.5 volts. The capacitors CIOI and C401 nbsorb the transient energy before the clamp 
diodes turn on. The ohms sense high and low inputs are also protected with clamp diodes. current limit­
ing resistors and transient protection capacitors. In addi tion. L201, R205 and C203 form a filter to 
reduce the penk transient voltnge at the collectors of Q214 nnd Q216 to less than 800V. 

Ohms Over Voltage Protection 

Transistors Q213- Q216 form a protection network with n negative brenkdown of 2BVce=700V. The 
resistors R213 and R214 provide the base bias for these transistors through the junction leakage current 
of Q212 in normal operation. For lnrge negntive overloads, the gate of Q212 will forwnrd bias nnd 
provide a current path to ground. Positive breakdown of greater than +I K V is obtained through the 
reverse brenkdown of CR201. 

Amps Section Protection 

Transient input protection of the AMPS section is provided by L40 I along with clamp diodes CR40 I -
CR404. For any voltages (IRshunt) greater than approximately I volt. the input clamp diodes begin to 
turn on and shunt current nway from the current shunt resistor thus preventing an over power condi­
tion from being sustained. 

Current Protection 

Fuse FJOI in series with the current shunt (R401 ) protects the shunt from excessive inputs currents 
(> l.SA). 

8·21 . Input Switching 

The input switching circuitry consists of relays and MOSFET switches. The MOSFET switches are 
located within input hybrid U I 0 I and their purpose is to provide signal paths to the input amplifier and 
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to connect the nmpliricr for n zero mc:1surement (see Autozero in this section). The switches nrc 
controlled by circuits in UIOI which receive their control info1mation from the A/ D Controller. U501 
(schematic A2/ 2). 

The input terminals are sw itched to the measurement front ends (DC. OHMS. AMPS. AC) through K 101 
- K 104. The coil drive for these latching relays is a ISms pul!.e of SV originating in the 16 bit seria l 
shift register Ul2 1 (schematic A2; 2). This register is composed of 16 open drain VMOS devices which 
pull to ground. The register is not strobed so a strobe operation is provided through Q121 which 
provides a strobed +5V to the positi\'e side of the relay coils and U121 pro,·idcs the pull-do.,,·n to 
ground. 

Reed relnys K 106. K 107. K201. K301 and K302 ore scle<.:ted by MOSFETs located in input hybrid. 
U 101. These MOSFET coil select signals. U 101 pins 27-30 and 35. are on ly designed to be able to pull 
down: therefore. drive current is provided by Qll8. The combination of Qll8. Rll8 and Cll8 pro,ide 
a power on delay of approximately I second to allow the MPU (USO I) time to properly program the 
desired stnte at initial power on. The combination of Q119. R 122 nnd Cll7 provide protection for 
U402 and U I 0 I in the event of an input hybrid lat~.:h -up condition. Should a latch-up condition occur. 
all relays could be on at the same time and U402 could be damaged. To prevent this. the combintltion 
of QJ 19 and R 122 form a sense circuit that will detect an imminent latch-up condition and disable the 
+5V from all the reed relays controlled by U I 0 I. The resistor R 122 provides a sense of the + 15 V sup­
ply current for the input hybrid. This current increases dramatically prior to the onset of latch-up and 
causes a voltage drop across R 122 that controls the gate of Q I 19. Q I I 9 is normally off except v. hen 
U I 0 I is in a latch-up condition. Should U I 0 I enter a latch-up condition. Q I 19 will turn on and this 
will rapidly turn off Q118. Resistor Rl22 limits the +15V supply current to U IOI during latch-up. thu'> 
it protects U I 0 I. The following explains the various input paths. 

Low Range Input Path 

The low range input path consists of KI06. RIOI and RI02 plus UIOI MOSFET switch 4. The purpo~c 
of the path is to connect the HI INPUT terminal to the input amplifier section. This path is used in the 
30mY. 300mV and 3V DC volts ranges. all ranges of 2-wire and 4-w ire ohms measurements and self test 
measurements. 

High Range Input Path 

The path consists of Kl07 and RIO) plus UIOI MOSFET switch 5 and a 100:1 divider (9.9M ohm and 
lOOK ohm resistors). The purpose of the path is to attenuate input voltages by a factor of 100 and to 
connect the attenuated voltage to the input amplifier section. This path is used in the 30V and 300V 
DC ranges. 300M ohm- 3G ohm 2-wire and 4-wire ohms measurements. while command Fl.XEDZ is on 
and during self test. When this high range input path is selected, the input resistance is reduced from a 
resistance th:n is greater than JOG ohms on the low range input path to 10M ohms on this high range 
input path. 

Ohms High Sense Path 

This path consists of R20 I and R202 plus U I 0 I MOSFET sw itch 6. This path connects the HI OHMS 
SENSE terminal to the input amplifier section in the 4-wire ohms function. U 10 I MOSFET switch 6 

(which is also part of the path) is used to connect the junction of U I 0 I switch 6 to ground in all func­
tions except 4-wire ohms. This is used to shunt an y possible voltage on sw itch 6 to ground. 

Ohms Low Sense Path 

This path consists of R203 and R204 plus UIOI MOSFET sw itch 7. This path connects the LO OHMS 
SENSE terminal t.o ground in the 4-wire ohms function. 
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Current Input Path 

This path consists of R40 I - R405, U403, R408 and U I 0 I MOSFET switch 3. From the output of the 
front/ rear switch, the input current under test AC or DC is routed to the AMPS section. Input cur­
rents are switched to shunt resistors R401 - R405 through relays K401 - K403 and scaled (IRshunt) to 
generate a JOOmV full scale signal level. When changing amps ranges. the I.OA range (R401) is alway~ 
enabled to provide a continuous current path at the input terminals while the next range configuration 
is being selected. Once the new configuration is set. the I.OA range switching (K40 I) is disabled. The 
relay configuration for the various cmrent ranges is shown in table 8-1. 

For DCI the voltage is sensed by input hybrid U I 0 I at pin 40. The I.OA range is sensed at the 0.1 ohm 
shunt (R40 I) through analog switch U403. For all other DCI ranges the sense is made at R405 through 
analog switch U403. For ACl measurements. the current shunts are configured identically to those ror 
DCl with the only difference being the range bounds and the sense path. ACI ranges are from I A to 
JOmA. For ACI the voltage is sensed at the junction of R403/ R404 with K402 pins 9 - 13 and routed 
to the AC board (AJ) through A2U402. From the AC board, the signal is routed through A2U403 pins 
5-6 to input hybrid A2U 101. pin 40. 

On the 300uA current range the resolution for 6 digits is I OOpA. This means that leakage currents from 
the current input lead may be very critical to the 300uA offset specification. To minimize the leal..age 
current resulting from the clamp diodes, U40la is used as n bootstrap amplifier to force the voltage nnd 
the leakage current across CR401 and CR403 to be zero. 

Table 8-1 Relay Configuration 

RANGE CONTACT CONNECTIONS RESISTANCE VALUES 

K401 p4 -6, 11-13 
1.0A K402 p4-6, 11 -13 0.1 OHM 

K403 p13·9 

300mA K402 p4-8, 9-13 1. 0 OHM 
K403 p4 -8 

30mA K402 p4-8, 9-13 10.0 OHM 
K403 p4 -6 

3mA K402 p4 -6 ;K403 p13 - 11 100.0 OHM 

300uA K402 p4-6;K403 p13-9 1000.0 OHM 

8-22. Autozero 

The Autozero function is used to measure the offset (ca lled a zero measurement) of the Inpu t 
Amplifier and subtract it from the input measmement. When the Autozero function is enabled, a zero 
measurement is taken between each input measurement. The zero mensurement is clone in hvo clil"­
ferent ways, depending on the function selected. 
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In the DC volts, DC current and 2-wire ohms functions. the zero measurement is made with UIOI 
switch MC (measure customer) open and U 101 switches MZ (measure zero) and 7 closed. s ... vitche!> M/ 
and 7 connect the Input Amplifier to grountl through a 102K ohm resistor. After the zero 
measurement is made, switches MZ and 7 open and sw itch MC closes for the input measurement. 

In the 4-wire ohms funcl'ion, the zero measurement is made with UIOI sw itches MC and 7 open anti 
U 101 switches MZ and 7 closed. The input amplifier is connected to ground through the ohms lo'v\ 
sense path (KI02 pins 4-5 and J104) via an externally connected leatl to the LO INPUT terminal (JI02 
and KIOI ) which connects to ground. This measurement is different than the DC volts. DC current and 
2-wire ohms functions because the input amplifier is connected to ground through the externall y con­
nected low ohms sense and lo input leads. This can cause a problem when scanning channels and u<,ing 
the measure command because its possible the sense and to input leads can get separated. When this oc 
curs, the resistance reading will be unstable. After the offset measurement is made. switches MC and 7 
close and S\ovitches MZ and 7 open. The 7 S'v\ itch closes to shunt any possi ble voltnge on the junction or 
switch 7 to ground. 

8-23. Offset DAC 

The offset DAC section (U217. Ul22. Ul23 and U218) is used by both the A2 and A3 assemblies. The 
DAC provides n bipolnr ± IOV output in 1024 steps of npproximntely 2mV step size. A code of 0 
programmed to the DAC yields an output voltnge at JM102 of -10 volts while a code of 512 gi\t~!> 0 
volts and 1023 provides n full range output of +10 volts. 

The DAC bits nre written by M PU USO I (schemntic A2/ 2) into the 16 bit serial sh ift register U 122. 123 
via line SDO. T he 10 least significant bits of the register are connected to DAC U217. 

The DAC provides n current output at pin I which is scaled to a voltnge of 0 to - 10 volts by U21l!h 
using the gain matched resistors in U21 7. The DAC output is referenced to the buffered +I 0 'olt 
reference at U5 17n pin 7. Level shifting circuit U218a multiplies the output of the DAC from 0 to - 10 
volts to 0 to +20 volts nnd then shifts the output down by -1 0 volts to get a finnl output range of - 10 to 
+ 10 volts at JM 102. 

Shift register U 123 also provides miscellaneous control bits to the DCI swi tch U403 and AC AC A I 
source U402. The IITSO bit is the actual step used as the flatness ACAL source. 

8·24. Pre-charge Stage and Pre-charge Offset Adjust 

Pre-charge Stage 

The pre-charge amplifier in UIOI is used to pre-charge the stray capacitance at the input node of the 
input amplifier section. During a zero measurement. when Autozero is On. the input to the input 
amplifier is continuously swi tched bet ween the input terminal through UIOI switch MC and the nnalog 
ground through UIOI switch MZ. The pnrasitic capacitnnce (approx imately IOpf) at the amplifier in­
put has to be charged and discharged. The charging current would come through switches MC and MZ 
if the pre-charge circuit. were not present. This could load the input voltage and cause reading errors. 
To prevent this, the input of the input nmplifier is pre-cha rged to the input voltage before the input 
measurement is made. This is done by the pre-charge amplifier and MOSFET sw itch PRE which arc 
both located within U I 0 I. The operation is as follows: 

A. After the zero measurement is made. switch PRE closes (switch MC is still open). 
B. The input voltnge is connected to the pre-charge amplifier using the input paths. 
C. Since the pre-charge amplifier is a X I gain amplifier. a voltage with the same polarity and \alue 

as the input voltage is applied through PR E to the input amplifier. This pre-charges the st r:-~ y 
capacitance to the input voltage. 
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D. Switch PRE thc~1 opens and MC closes and ~n input mc~surement is made. 

Pre-charge Offset Adjust 

As previously stated, th~ pre-charge amplifier is used to pre-charge the input amplifier. 1-!owe"er. the 
pre-charge amplifier itself also requires offset adjustment due to its offset voltage. Without it, the in­
put through U lOt switch MC would still need to prO\ ide a small amount of charging current for the 
input amplifier node stray capacitance. To further improve the instrument accuracy. the offset voltage 
of the pre-charge amplifier is greatly reduced by the Pre-charge Offset Adj circuitry. U216. The com­
bination of U216, R216 and R217 form a voltage-to-current converter circu it. This circuit translates 
the 0 ±tO volt DAC output at JM102 to a 0 ±20uA current output at U216 pins 3 and 15. This current 
is used to reduce the input offset of the pre-charge amplifier in U I 0 I. The output impedance of the 
pre-charge amplifier in U I 0 l is about 20K ohms so luA of current sourced from this unity gain 
amplifier reflects to its input as an offset of -20mV. This is used to null out the urHJesirable input off­
set voltage. 

During an auto ca librntion procedure culled OHMS PRE-CHARG E ACAL, U lOt's pre-charge amplifier 
offset voltage is calibrated to near zero. This is accomplished through an iterative measurement on the 
300 Volt DC range with the input terminals open nnd K 107 open. Two measurements are made using 
the l PLC mode, one measurement is made on the path through U 101 switch MC and the other is made 
on the path through UIOI switch PRE. After the two measurements are made. a correction value is 
computed and output. This procedure is repeated until a computed change of less than one DAC count 
is generated. 

8-25. Input Amplifier 

The purpose of the Input Amplifier, in conjunction with the Input Switching Circuitry, is to condition 
the input signals. The conditioning is done to apply the same full scale lOY DC voltnge to the A I D 
Converter for all full scale inputs. The input amplifier must accomplish this task while at the snme 
time introducing little or no error to the input signal. 

The Input Amplifier is simply an op-amp whose gain is selected through MOSFET switches 8. 9 and 10 
in U I 0 I. These switches select gains of 3.33. 33.3 and 333. Since the essential characteristics of a preci­
sion amplifier nre not available in standard op-amps. discrete componen ts must be used. The Input 
Amplifier section could be broken into three main blocks. Input Stage Bias. Input Gain Stage <1nd 
Output Gain Stage. These nre d;scussed below. 

Input Stage Bias 

The input gain stage (Q Ill. Q 112) is designed to require a bias current of 400uA for proper operation. 
The circuitry composed of Q114. Ull2a. Ul12b and their associated 4 resistors comprise a precision 
current source to achieve this need. U112b generates a stable -12 volts and - 10 volts used bv U112a to 
force a 2 volt difference across Rll4. This forces a current of approximately 400uA (2V/ 5110 ohms) 
to flow from the emitter and into the collector of output transistor Q114. 

Input Gain Stage 

The input gain stage is designed to ha,·e exceptional gain linearity and common mode rejection to 
reduce measurement errors. The input FET. Qlll, is the main element of this stage. Its characteristics 
determine the input current and input noise parameters of the amplifier. Cascode device Qt12 is 
present to improve the CM R R properties of the first stage Q II I. 

The combination of Q II J, U Ill~- R ttl ~nd R 112 provide the net effect of~ very large lo~d resistor :H 

the drain of Q 112, pin 5. The effective resistance generated produces a gain ( >300 ) much larger than 
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col!.ld be produced with passive components. This circuit is culled n Current Mirror because its 
operating characteristics force the same currents to flow in RIll and R 112. 

Since the low voltage range for the voltmeter is 30mV. the input amplifier offset voltage could be a 
large fraction of the total scaled input to the A; D corncrter. A<.lju~table resistor R 113 is pro' ided as a 
means of reducing the offset voltage and the potential errors it may generate. There is a diagnostic test. 
called Input Amplifier Offset Adjustment. that forces this offset to be adjusted to less than 500u\' 
while Self Test checks it to limits of ± I.SmV. 

Output Gain Stage 

The final stage of the input amplifier is output g<~in stage U Ill b. U Ill b is configured an an integrator 
with Clll to provide additional gain and output drive to the A/ D converter. 

8-26. Ohms Current Source 

The purpose of the Ohms Current Source is to provide a stable current for resistance measurement s. 
The current is applied to the unknown resistance aml the result ant voltage drop across the resistance is 
measured. All ohms ranges except the 30 ohm <~nd the 300 ohm range generate a full scale of 3 volts. 
These ranges have 30mV and 300mV full scale voltages. To achieve this. precision current sou rces rang­
ing from I mA down to I OOnA are needed. The ohms current source can be divided into 5 sections as 
follows: 

Ohms Voltage Reference 
Switch Amplifier 
Output FET Gate Bias Amplifier 
Offset Compensation s,.,·itching 
Ohms Overload Protection 

The following discusses each section except for the Ohms Overload Protection circuitry which wa<; 
described earlier in the section titled Over Voltage Protection. 

8-27. Ohms Voltage Reference 

l n order to achieve " precise and stable ohms function. the ohms current source is referenced to a very 
stable +10 volts. This +10 volt reference at UIOI pin 4 is divided to values of 8 volts and 5.6 volts 
with in input hybrid UIOI and switched to ohms voltage reference amplifier U211 by UlOI MOSFET 
switches I I and TI. Eight volts is selected for <~II ranges below 30M ohm and 5.6 volts is selected for 
30M ohm and above. The gain of U211 is set <~t X 1.5 by the 17.1 K nnd 2.9K ohm resistors within U 101 
and the 40K ohm resistor. R211. 

8-28. Switch Amplifier 

The sw itch amplifier (U::! I::!) receives an input voltage of cit her 12 volts or 8.4 volts from U211. U::! I::! 
is a unity gain follower used to enable one of the four range resistors (4 K. 40K. 400K or 4M ohm) in 
U I 0 I that are used to set the output current vnlue. When a range below 30M ohm is selected, the input 
to U2 I 2 will be 12 volts. This voltage will be applied to one of the four resistors by a pair of U I 0 I 
MOSFET switches (12, 13, 14 or I 5). The other side of the range res istors will always have 8 volts ap 
plied (refer to the following section entitled Output FE r Gate Bias Amplifier): therefore. the current 
selected will be 4 volts/ se lected R. When a range of 30M ohm and above is selected the input to U::! 12 
will be 8.4 volts ( 1.5 x 5.6). This voltage will be applied to one of the four range resistors by a pair or 
UIOI MOSFET switches discussed previousl y. The other side of the resistors will still have 8 vohs ap­
plied: therefore, the current selected will be 0.4 volts/ selected R. 
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Transistor Q211 allows a more linear operation of U2 I 2 (increased loop gain since it's not required to 
output a voltage so close to its limits). Without it. U212 wou ld be required to output + 12 volts from a • 
supply of only +15 volts and linearit y would not be as good. 

8-29. Output FET Gate Bias Amplifier 

Amplifier U213 in combination with the output MOSFET in UIOI and switch amplifier U212 comprise 
a voltage-to-current Converter which is the Ohms Current Source. The noninverting input of 0211 is 
driven by a voltage derived from the Ohms Voltage Reference Amplifier. U211. This input is main­
tained at +8 volts independent of the output of U211 by selecting one of two sense points in the gain 
network consisting of the 17.1K and 2.9K ohm resistors in UIOI. UIOI MOSFET switch II will be on 
when the input to U21 I is +8 volts and I his voltage is switched to the input of U213. When the input 
to U2ll is +5.6 volt, U lO I MOSFET switch TI will be on. This will select the +8 volts at the junction 
of the 17.1K and 2.9K ohm resistors in UIOJ a nd apply it to the input of U213. The operation of U213 
then forces the inverting input of U213 to +8 volts as long as current can be made to flow through one 
of the range resistors (U 101 , 4K. 40K. 400K or 4M ohm). With a path for current to flow. the range 
resistor will have either 4 volts or 0.4 volts across it. thus generating a precise output current. 

8-30. Offset Compensation Switching (OCOMP command) 

The ohms function can be thought of as simply measuring the voltage across a resistor that has n preci­
sion current p<~ssed through it. However, if there are unwanted voltages in the p<~th. errors will be in ­
troduced. For example. the error volt<~ge m<~y be a thermally generated offset in the resistor under test. 
If this unwanted voltage could be eliminated from the desired voltage. then potentially large sources or 
error in the measurement could be removed. 

Offset compensation is a technique which removes sources of errors. While in the ohms mode. a 
measurement is periodic<~lly made with the ohms current source off. This result is the error voltage v.e 

want to remove. This value is subsequently subtracted from normal ohms readings to yield nn error 
free result. 

Analog switch U2l4 is used to switch the ohms current. source on and off. The function of U213 is to 
control the gate voltage nnd thus the current flowing to U I 0 I pin 15 from the output MOSFET in 
U I 0 I. When the gnte voltage is positive the current source is off. The purpose of U214 is to toggle be­
tween current source on (switch from pins l-16 on) and current source off (switch from pins 3-4 on). 

Independent of offset compensation. the network composed of R218. Q217 and CR202 provides anal­
ternate current path when the output MOSFET in U I 0 I is off. Without this network, the combination 
of the range resistors (4K. 40K. 400k and 4M ohm) in U IOJ and stray capacit<~nce at the inverting input 
of U213 can cause stability problems on the higher ohms ranges. With this network. when the output 
of U213 approaches -7.5 volts. the diode connected low lenkage JFET Q217 forward biases <~nd output 
current is diverted away from the ohms output MOSFET. 
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Figure 8-2. A/D Hybrid (U511) 

8-33. A/D Analog 

The A / D Analog sect ion consists of the A / D Integrator, Slope Amplifier, DA Compensation and Analog 
Auto-Zero Loop. In addition to the A / D Hybrid (U511). this is all the analog circuitry required to 
make the A / D Converter operate. Each section is discussed below. 

A/D Integrator (U 512 and associated circuitry) 

The function of the integrator is to accumulate charge from t he unkno"'n input current signal so it c<~n 
later be nulled out by using currents of known va lue. The A / D Integrator consists of a high speed 
amplifier with a capacitor (C51 1) in its feedback loop from output to(-) input. In this instrument. the 
amplifier is a composite of Q514. U512 and the associated bias components. Transistor Q514 functions 
as a low input current , low current noise. input gain stage for integra tor amplifier, U512. 
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Since the algorithm that controls the A/ D Integrator operation is zero seeking. the maximum voltage 
present at the output of the integrator amplifier U512 is bounded in normal operation. Howe\(~r: for 
abnormal conditions. such as an extreme O\·Crload. the integrator could enter a condition where the 
output ma y not be returned to zero in the alloted time. To eliminate this condition. comparator U515a 
is utilized to detect both plus and minus illegal voltages (±6.3 volts) on the integrator and flag the MP U. 
This allows MPU USOI to abort the current integration, disconnect the input . flag an overload condi­
tion and provide extra time to guarantee a return to zero for the integrator. 

Slope Amplifier (U 513) 

There are three key components that form the kernel of operation of an integrating A/ D co•Herter. 
These are the current sources and steering sv.itches in the A/ D Hybrid US II. the integrator amplifier. 
and the comparator. Of these. the comparator is where the translation from the analog domain to the 
digital domain occurs. Therefore: the sensiti\'ity and response time of the comparator are critical to the 
final A/ D performance. The comparator is located in A/ D hybrid US II and has its input on pin 4. 

In order to reduce the voltage sensitivity requirements and enhance the available input overdrive of the 
comparator. an amplifier (U513) is inserted between the output of the integrator amplifier and the 
comparator input. Its primary purpose is to amplify the smaller slopes before the comparator inplll . 
This offers improved resolution of slope zero crossing detection. Since this is its function. it's generall~· 
referred to as the Slope Amplifier. This amplifier provides an inverting gain of 20. 

DA Compensation (U514 and 0512) 

The Multi-Slope conversion technique is inherently zero seeking. tbat is it tends to keep the average 
voltage on the integrator capacitor (CSII) ncar zero. However: there is sti ll a residual error \'>'hi ch is 
small but still tends to bias the average integrator voltage to be other than zero. This can introdu<.:c 
linearity errors. This residual error results from the "charge memory" or dielectric absorption (DA) of 
the integrator capacitor. To minimize the nonlinearities caused by the integrator capacitor DA. a 
unique DA COMPENSATION circuit has been implemented. The circuit is composed of U514a and its 
gain network along with FET switch Q512. During the run-up phase of the A/ D conversion the DA 
Compens.1tion amplifier is connected to the summi ng node of slope amplifier U513 through Q512. 

A/0 Analog Auto-Zero Loop 

Precision A/D performance can only be achieved by the elimination of all potential error sources. For 
an integrator to yield accurate. repeatable results, its operation must be precisely controlled. The most 
critical aspect is being able to provide a controlled starting and ending condition for the integrator. 
This is the function of the Analog Auto-Zero Loop. 

In this instrument. the Analog Auto-Zero Loop seeks a zero current condit ion for the integrator and 
stores the necessary correction to force this condition. The Analog Auto-Zero Loop (AAZ) is enabled 
between each conversion for 2mS and is also the standby mode for the A/ D. 

The Analog Auto-Zero Loop is composed of the integrator amplifier circuitry. the slope amplifier and 
the hold circuitry. The hold circuitry is formed by the sampling FET Q511. the hold capacitor C512. 
hold follower Q513 and divider R519. R520. 

Between readings FET switch QSII is closed. This connects the slope amplifier (U513) output to the 
auto-zero hold capacitor C5 12. The voltage of C512 is followed (X I gain) by FET pair Q513. The hold 
voltage at Q513b. pin 5 is then attenuated by the R519, R520 divider (XO.J) in order to reduce the ef­
fects of noise and hold capacitor leak-down rate errors. The divided voltage is then applied as the off­
set correction for the integrator at its plus input. Q514. pin 6 . 
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FET switch QSIS is present to short out the noise of the Analog Auto-Zero Loop and also the corrc<.:-
tion voltage. during the run-up interval. Since the primary purpose of 1 he Analog Auto-Zero Loop is to • 
define n precise zero for the run -down inten·nl. shorting Annlog Auto-Zero during run-up will hn\c 
minimal error effect. 

8-34. Voltage Reference 

To mnintain long term accl•rncy of n DVM, n precision Voltnge Reference is required. This instrument 
uses a pretested voltage reference assembly with superior stnbility. The reference assembly plugs onto 
the A2 assembly. In conjunction with the reference assembly, reference gain resistors inside the /\ / D 
hybrid (USI I) are used to generate the primnry -10 volt instrument reference voltage. Amplifier l1516 
along with other resistors in U511 provide n precision inverter for generation of the +10 volt referen<.:e. 
Buffer transistor Q522 is used to provide a low output impedance for the -10 volt reference O\Cr a 
wide frequency rnngc. Bins resistor R532 aids in this by supplying a continuous bias of 2mA from 
Q522. 

8-35. A/0 Controller 

The following discussion refers to the A / D Controller circuitry which is located on schematil.: /\2 '2. 
The A / D Controller can be divided and is explained as follows: 

A / 0 Control 
Frequency Counter 
Floating Common Microprocessor 
Cross-Isolation Lint.. 

8-36. A/D Control 

The A / D input signal is integrated during the run-up phase of the COil\ ersion cycle and 1 he mldt i-~lopl' 
conversion technique actually starts accumulating the most significnnt digits of the rending during run 
up. For the run-up interval. the microprocessor has control of the slope decisions on a real time basis 
and the slopes are finite increments of time (6uS of S±4 and I uS of S±O). The microprocessor accunw­
lates the total number of each slope type used. For slopes in run-down, slope control is performed hy 
external logic. This logic removes some slope decisions from the microprocessor: therefore, measurt'­
ment throughput is increased. The run-down phase of the conversion cycle is discussed below. 

During run-down the initial slope (S±4) is decided by the micropro~.:essor and output to the A/ D hybrid 
U511, pins 7-9 through the slope control bits at USOI. pins 3-5. Gates U508n. 508b. and 508d along with 
U507a and U502d form a feedback circuit 'vvhich turns off slopes immediately following a run-do\\'n 
zero crossing as detected by the comparator output at US II. pin II. This hardware is necessary to "eep 
slope overshoot time. the time from zero crossing detection to slope turn off. to n minimum. Due to 
noise. it is possible for the slope shut off system (U502/U507) to oscillate once when the compara1o1 
goes through zero on the final slope. To preYent this. U508c latches the comparator transition selected 
by U507a. 

The final aspect of run-down is the actual measurement of the slope times. A 20 bit counter is useu to 
accumulntc time intervals of the run-down slope. This counting is performed by the MPU internal 
counter (USOI, pin 14) prescaled by a 4 bit counter U506. 

Time interva l measurements must be made with extreme preCISIOn and repeatability to achieve the 
necessary accmacy. This requires low phase noise from the clock oscillator. The clock output A I. E 
(USOI. pin 30) must be re-clocked by U503a to provide a phase stable. repeatable clock to the AU 
hybrid (USJ J) and the external time interval counter (U506). U506 counts this phase stable 2!\'11 lz "hen 
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enabled by input multiplexer U507b. pin 9. Multiplexer U507b selects one of three inputs as th e 
counter enable input (U506. pin 7). The three inputs ore either Slope Control A from U508a pin I. 
Slope Control B from U508d pin 13 or the frequenc y gate signal from U503b pin 9. This time becomes 
the time interval that is measured. Upon complelion of a time intervnl mensurement, the datn prest•nt 
in U506 is read by the MPU (U50l) nnd combined with the internal MPU counter (U501. pin 14) 10 

determine the total time intervnl mensured. 

8-37. Frequency Counter 

The AC assembly. A3, pro\o ides a convenient front end for frequency measurements. The ra nging 
capability can accept input signals o ver a wide d ynamic range of I Om V - 300 \'Oits and freque nc~ 
measurements can be made on the function selected by the FSOURCE comma nd. First . nn ;\ I) 

measurement is performed to determine the optimum range. voltage or current. for the frequ ency 
measurement. This provides input signal conditioning without user inlervention. 

The A/ D converter has external digitnl hardwnre used for run-down slope T IME INTERVAL 
measurements. Since both frequency and A/ D results can not be performed simultaneously. the 
frequency counter utilizes this same hardware to accumulate a portion of its result. Frequencv i ~ 

defined as CYCLES/ SECOND. This can be interpreted as ZERO CROSSINGS/ TIME INTERVAL a nd 
is precisely what the multimeter has done. 

One of the inputs to the prescaler counter U506 is the Frequenc y G ate signnl. This is selected thro ugh 
U507b. Notice that the inputs of U506 are the Q outputs of another counter U505. U505 is a lso a 
prescale counter but it prescales MPU (1J501 ) internal counter Tl at U501 pin 15 while U506 presc:dcs 
MPU internal counter TO nt U50 I pin 14. These two counlers convert the frequency of the FR EQ sig­
nal input from the A3 nssembly to nn approprinte count . 

At the start of n frequency conversion. MPU U501 outputs a mensurcment gate (U50 I pin 16) or ap­
proximately 0.5 second. With the measuremenl ga te signal set, flip-flop U503b will respond with it s Q 
(FREQ GATE) output going high nt the next rising edge of the FR EQ TN signnl nt USOJb pin II. rhc 
FREQ GATE signal ennbles both the time in1erva l (U506) and zero crossing (U505) counters ns long. at­
the MPU holds the mensurement gate signnl high (U501 pin 16). Counter U505 therefore measurcc; the 
number of zero crossing during the gate and counter U506 measures the "actual" mensurement gnte in ­
terval with 0.5uS resolution. Frequency is computed from these results. This technique yields n con­
stant measurement resolution of I ppm independent of the input frequency with an approximat e ~ 
readings/second conversion rnte. 

8·38. Floating Common Microprocessor 

The floating common MPU U501 is responsible for all aspects of the Analog Section operation. It co n­
trols all the measurement d ynamics and adds the calibration correction to the fini shed reading. For C\ 

ample, during the A/ 0 con version process. MPU 501 is completely occ upied with control nnd interac 
tion with A/ D hybrid U511. input hybrid U I 0 I and external logic. This maintains a constant con\E' I·­
sion time. For each measurement configuration. the A I Main Controller sends the nppropriate cnlihrn­
tion constants to U50 I. These constants nre used 10 correct the mensurement just completed. 

Analog section set-up is performed through serial registers in essentia l areas. Communication to 1 hc~t' 
registers is accomplished through a common serial data path, SDO (Serial Data Output) genernted bv 
1.)501. Individual registers are addressed to receive data by clocking data onl y to the desired regic;tcr 
through the SDCn control lines which are also generated by U501. There are fi ve control lines. 
SDC2-SDC6. that address serial registers. The register number. the name of the register and the com­
ponents switched are as follows . 
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2 PLUG-IN MODULES (44491. etc) 
3 RELAY CONTROL (RL) -- A2Ql21. A2UI21 
4 MISCELLANEOUS LOG IC CONTROL (M L) -- A2U122. A2U 123 
5 AC -- A3U315, A3U3 16 
6 INPUT HYBRID (IH) -- A2UIOI 

8-39. Cross-Isolation Link 

In order to mnke precision floating measurements, the impedance from isolated assembly A2 to earth 
ground should be large. Onl y two electrical paths need to be high impedance for this to occur. the 
floating common power suppl y and the communications path bet ween the A2 and AI MPU's. The 
power suppl y isolation occurs inside the power transformer. The communications link isolation is 
achieved through opto-isolators U509 and U510. 

Communications between the A I and A2 assemblies is accomplished through a full duplex UART lint.. 
on each assembly and the opto-isolators. The link operates at a 187KHz rate. Data is received and 
transmitted in II bit frnmes consisting of one stnrt bit. eight datn bits. one even pnrity bit and one stop 
bit. 

MPU A2U501 wi ll be RESET when nil zeros have been sent over the communications link for a period 
greater than 20mS. 

8-40. Main Controller (03457-66501) 

Ref er to !)Chematic A 1/ 1 for t he foiiO\\ing di!;cussion. 

• 

The Main Control Assembly manages the overall operation of the instrument. This includes managing 
the measurement process. performing mathematical calcu lations. sto ring data. a nd communicating with • 
the front panel and with other instruments connected to the interface bus. 

The Main Controller consists of microprocessor U50 1. two ROM's (U502 and U503) and two RAM\ 
(U506 and US II ). The ROM's contain the operating routines for the microprocessor w hile the RAM's 
provide temporary memory. RAM U511 contains the calibr:~tion a nd auto calibration constants. the 
HP-18 address of the instrument. and instrument configuration states selected by the user. 

8-41 . Reading instructions from ROM U503. 

To read instructions from ROM U503. the microprocessor: 
• Sets the read/write (R;iJ) output (U50 I, pin 32) high. 

• Sets the address code. of the memory location to be read, onto address lines AO through 
Al2. 

• Sets address lines Al3 and Al4 high and sets Al5 low to enable ROM U503. 

The posithe portion of timing signal E+Q (U597a. pin I) nnd the high R/iJ signal sets the output of gate 
U598d (RD) low to activate the output of ROM U503. The microprocessor then reads the information 
from data bus "A", lines DO through D7. 

8-42. Reading instructions from ROM U502. 

To read instructions from ROM U502, the microprocessor: 
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• Sets the read/ write (R/W) output ( U 50 I pin 32) high . 

• Sets the address code. of the memory location to be read. onto address lines AO through 
AI4. 

• Sets address line A IS high to enable gate U598b. 

The combination of the positive portion of timing signal E+O :-tnd the high R/w signa l causes a negati'e 
pulse at the output of gate U598d (RD). Simultaneously. the positive portion of timing signal e+o and the 
high /\15 sign:-~1 cause :1 negative pulse at the output of U598b (ROM). 

The negative ROM signal nctivates the output of ROM U502 and causes a negative pulse at the output of 
gate U596b to enable tri-state buffer U517. The negative RD signal from U598b nctivates the output of 
buffer U517. The microprocessor then reads the inform:Jtion from primary data bus "A". lines DO 
through 07. 

8-43. Reading Information from RAM U506. 

To read inform:Jtion from RAM U506, the microprocessor: 

• Sets the read/ write (R/W) output (USO I. pin 32) high. 

• Sets the address code. of the memory loc:Jt ion to be read. onto al.ldress lines AO through 
AIO. 

• Sets address line A II high and lines A 12 and A 13 low to select the RAM output of decoder 

USIJ . 

• Sets address lines A 14 high and A IS low to enable decoder U513. 

The low portion of timing signal E+O (U597b. pin 4) activates the RAM output of decoder U513 to enable 
RAM U506. The positive portion of timing signal E+o and the high R/W signal pulses the output of gate 
U598d (RD) low to activate the output of RAM U506. The microprocessor then reads the information 
from dnta bus ''A". lines DO th rough D7. 

8-44. Reading information from RAM U511. 

To read informntion from RA M USII, the microprocessor: 

• Sets the readjwrite (RtiJ) output (U50 I. pin 32) high. 

• Sets the nddress code. of the memory locntion to be read, onto address lines AO through 

AIO. 

• Sets address lines All and Al3 low and Al2 high to select the NVRAM output of decoder 

U5 13. 

• Sets address lines Al4 high and AI5 low to enable decoder U513. 

The low portion of timing signal E+O (pin 4 of gate U597b) activates the NVRAM output of decoder L'5 I l 
The NVRAM signal is applied to the emitter of QSOI and causes a negative pulse at the collector (Nvcs) to 
enable RAM US II. The positive portion of timing signal E+O and the high Rti:i signal pulses the output 
o f gate U598d (Ro) low to nctivate the output of RAM U511. The microprocessor then read~ the 
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informntion f rom datn bus "A". l ines DO through D 7. 

8-45. Writing information to RAM U506. 

To store informntion in RAM U506. the microprocessor: 

• Sets the read/write (R;w) output (U50 I. pin 32) low. 

• Sets the address code, of the memory location where the information is to be stored. onto 
address lines AO through A I 0. 

• Sets address line A I I high and lines A 12 and A 13 low to select the RAM output of de<.:oder 
U513. 

• Sets address lines Al4 high nnd A15 low to ennblc decoder U513. 

The low portion of timing signal E+O (U597b. pin 4) activates the RAM output of decoder U513 to ennb lc 
RAM U506. The output of U598n (IJR) is pulsed low by the high portion of timing signnl E•O and the 
high R/IJ signal from inverter U599e. This activates the input of RAM U506. The microprocessor then 
writes the information to U506 through datn bus "A". lines DO through D 7. 

8-46. Writing to the unprotected section of RAM U511. 

To write to the unprotected section of RAM US II. the microprocessor: 

• Sets the read/write (R/w) output (U50 I , pin 32) low. 

• 

• Sets the address code, of the memory location where the information is to be stored. onto • 
address lines AO through A I 0. (Witcll addrn.\ill~ the tmprotectcd \CCfirm of U511. addrc" lillc ' ' 
A 9 or A 10 or horh ll'ifl he \Cf low.) 

• Sets address lines A I I and A 13 low and A 12 high to select the NVRAM output of decociN 
U513. 

• Sets address lines A I 4 high nnd A 15 low to ennble decoder U513. 

The low portion of t iming signnl E•o (U597b. pin 4) activntes the NVRAM output of decoder U5 13. The 
NVRAM signal is applied to the emitter of QSOJ and causes a negative pulse at the collector (Nvcs) to 
enable RAM U511. The output of gate U595d is pulsed low by the positive portion of the o timing c;ig­
nal (USOI. pin 35) and the inverted R/W from inverter U599e. This cnuses the output of gate U')91a 
(NVIJR) to go high. During this time, a low signal on address line A9 or A 10 ensures a low output from 
U596a. T he high NVWR signal is applied to the base of Q500 through gnte U594b. causing it to conduct. 
T he low output of Q500 (NVIJE) activates the input of R AM US II. The microprocessor then v.:ritcc; 1 he 
information to U51 I through dnta bus "A". lines DO through D7. 

8-47. Writing to the protected section of RAM U511. 

The "Write to CAL-RAM" sequence begins with a CAL command. either from the interface IJu-; 01 

from the front panel. The microprocessor is reset prior to each calibration routine to insure thnt 'nlid 
measurements are obtained. 

Calibration Reset. Upon receiving the CAL command, 1 he microprocessor stops toggling the 1 NOP 

signal and wai ts for the circuit to time out and reset as follows: 
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• A continunlly low (or high) 1 NOP signnl npplicd to cnpncitor C505 allows the input or 
inverter US91b to go low. 

• The high output of US91b and the normnlly high RESET signal applied to the inputs of gate 
U598c cause its output to be held low. disabling the reset to U514 and US IS. 

• Counters U514 nnd USIS count the 2 MHz clock signal applied to US14. pin 10. /\ftc• 
counting for 524288 usee. (from the lnst reset). the output of US IS pin 9 is set high. 

• The high output of U515 pin 9 is applied to the minus input of comparator U519a causing 
its output to go low. The low output from U519a is applied to the plus input of comparator 
U5 19d causing its output to go low. 

• The low output of U519d is coupled through buffer US94d to the RESET input (U501 pin 
37) of the microprocessor: to gate U598c, which causes its output to go high nnd reset count­
ers U5 14 and U515 to zero: and to "flip-flop" U592b. Clenring US92b sets its Q output high to 
remove the low signn l from the CLR input of US92n, pin 15. 

CAL-RAM Lock circuit operation. The CAL-RAM Lod. circuit protects the instruments calibrntion 
constants by preventing accidental writing to the protected (cnlibrntion) section of RAM US II. 

• After being reset, counters US14 nnd USlS begin to count the 2 Mllz dock signal npplicu 
to US14. pin 10. 

• The output of counter U5 14 (pin 3) is set high 4096 .useconds nfter the circuit reset. rhis 
signal sets the "J" input of flip-flop U592a high. ennblcs gnte US9Sb, and insures thnt the out ­
put of gate US91 d is !...ept low . 

• The microprocessor sets address lines A II nnd A 12 high and line A 13 low to selt't' l 1 he 
CAL REO output of decoder US 13. 

• The negative portion of timing signal E+O (USI3, pin 4) activates the CALREO output of 
decoder U513. The CALREO signnl must occur between 4096 and 4100 usee. after the ci•cuit 
reset hns occurred to be valid. 

• The negative CALREO pulse clocks the high "J" input into flip-flop U592a which sets output 
signal NVE low. The following section titled CAL-RAM \Vrite Operntion explains h0\1 1 his 
enables the write input of RAM US II. 

If the CALREO \/gun! i\ applied to gate U59/d wlule 1he 4096 11\<'C. ~1gnal i\· lo11·. the 
Vllfpllt of U591d 1ri/l he \<'thigh. which 1<'1\ the olltplll o/ gal<' U5Yic lmr to rn<'t 
f/ip-/'lnp U5Y2h. The low o outp11t of U5Y2h clean !htl-flop U5Y1a to ··lock" the 
circ11it. A lw, if the 40Yfl IIV<'C. \ignal is low 1rhc'11 thc CALREO 1ig11al i1 applied to thc 
dock input of U59:!a, the o output will remain high 1 locked). 

CAL-RAM Write operation. Once the CAL-RAM Lod, circuit has been "unloc!...ed" (NVE set low 1. 1 he 
microprocessor: 

• Sets the address code, of the memory location where the information is to be stored. onto 
address lines AO through AIO. (H,./i('ll 1rriting to the fltot<'cfed .wctio11 of U5/l, oddn''' li11c'1 i l<,i 

o11d A 10 will he wt high.) 

• Sets address lines A II and A 13 low and A 12 high to select the NVRAM output of decoder 
US13. 
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• Sets adc..lress lines A14 high and A IS low to enable decoder U5 13. 

The low portion of timing signal E+Q (U597b. pin 4) activates the NVRAM output of decoder U513. The 
NVRAM signnl. applied to the emitter of Q501. cnuses a negati'e pulse at the collector (Nvcs) to ennble 
RAM U511. The output of gate U595d is pulsed low by the positi'e portion of the o timing signal 
(U501. pin 35) nnd the inverted R/ IJ signal from im-ertcr U599e. This causes the output of U591a ( NV\.IR) 

to go high. During this time, the low NVE signal ensures a low output from gate U596a. The NV\.IR signal 
is applied to the base of Q500 through gate U594b. causing it to conduct. The low output of QSOO 
(NV\.IE) activates the input of RAM US! I. The microprocessor then writes the information to USII 
through data bus "A", lines DO through D7. 

After completing the write to CAL-RAM, the microprocessor toggles the INOP signal at U510, pin 19. 
The positive 1 NOP pulse is applied to gate U591 c. The negative pulse from the output of U591 c presets 
J-K flip-flop U592b. setting its a output low. The low Q" output from U592b clears J-K flip-flop U591a. 
setting its a output high to remove the RAM write enable signal (NVE) and "lock" the circuit. The 1 NOP 

signa l also resets counters U514 and U515. 

The CAL-RAM Loci-.. operation and CAL-RAM Wrile operation is performed a total of five times ror 
each calibration command. The Calibration Reset operation: however. is performed only once. 

8-48. Reset Circuit Operation 

The purpose of the reset circuit is to set the microprocessor to a 1-.nown state. The reset circuit is active 
under the following conditions: 

• At "power-on". 

• When the +5 volt power supply is low. 

• If the microprocessor goes to a non-operational state. 

• At the beginning of a calibration or auto calibration routine. 

Power-on Reset. The power-on reset circuit consists of comparators U519b and U519d, buffer U594d 
and battery BT50 I. 

The minus input of comp:~rator U5191J is referenced to +3 volts by battery BT501. The plus input of 
U519b is connected through a voltage divider to the +5 volt un -regulated power supply. At initial 
power-on. 1 he plus input to U5 19b is less than the +3 volt reference on the minus input and the output 
is held low. The low output of U519b is applied to the plus input of U519d, holding its output lo ... ,·. 
The low output of U5 19d is coupled through buffer U594d to the RESET input of the microprocessor. 

As the power suppl y reaches operating voltage, the voltage at the plus input of U519b exceeds the 
reference voltage at the minus input and the output goes positive. The positi ve output of U519b ap­
plied to the plus input of comparator U519d causes its output to go high. The high output of U519d is 
coupled through buffer U594d to the RESET input of the microprocessor to release it from the RESET 
stnte. 

Low Power Reset. If the un-regulated +5 volt power suppl y should drop below npproximatel y +7 
volts, the plus input of comparator U519b drops below the +3 volt reference at the minus input causing 
the output to go low. The low output of U519b is applied to the plus input of U519d causing its out ­
put to go low. The low output of U519d is coupled through buffer U594d to the RESET input of the 
microprocessor. The processor is held in a RESET condition until the un-regulated +5 volt supply 
returns to normal. 
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Microprocessor Inoperative Reset. Under certain conditions it is possible for the microprocesso• f() 

"lock-up" or become non-operational. During normal operation, the microprocessor continunlly togglcc: 
the 1 NOP signal at U51 0. pin 19. I f the I NOP fnils to toggle. the processor is reset by the Wntch Dog 
circuit as follows: 

A continually high or low 1 NOP signal applied to capacitor C505 allows the input of inverter U591 b to 
go low. The high output of U591b nnd the normally high RESET signal applied to the inputs of gnte 
U598c cause its output to go low and reset counters U514 and U515. After being reset the counter~ 
begin counting the 2 MHz clock signnl appliec..l to U51-l. pin 10. After counting for slight ly mote than 
0.5 seconds the output of counter U515 pin 9 is set high. The high out put of U515 is applied to 1 he 
minus input of compnrator U519a cnusing its output to go Jo.,.v. The low output from U519n is applied 
to the plus input of comparntor U519d causing its output to go low. The low output of U519d is 
coupled through buffer U 594d to the RESET input of lhe microprocessor 10 rescl il. The RESET signal 
from buffer U594d is also npplied to gnte U598c causing its output to go low nnd reset counters U514 
and U5 15. 

Calibration Reset. The microprocessor is reset prior to each cnlibration roul ine to insure that ,·nltd 
measurements are obtained. When cnlibrntion is requested. the microprocessor stops toggling the 1 NOP 

signnl at U510 pin 19. and waits for the circuit to time out as follows: 

A continually high or low INOP signal applied to capacitor C505 allows the input of inverter U591 b to 
go low. The high output of U591 b and the normall y high RESET signal npplied to the inputs of gale 
U598c cnuse its output to go low and reset counters U514 and U515. After being reset the counlen. 
begin counting the 2 MHz clock signnl applied to U5 14. pin 10 .. After counting for slightly more th:w 
0.5 seconds the output of counter U515 pin 9 is sel high. The high oul pul of U5 15 is applied 10 1 he 
minus input of compnrntor U519a cnusing it s output to go low. The low output from U519n is applied 
to the plus input of comparalor U519d causing its output to go low. The low output of U519d is 
coupled through buffer U594d to the RESET input of the microprocessor to reset it. The RESET stgn<ll 
from buffer U594d is also applied to gate U598c causing its output to go low and reset counlers US I-I 
andU515. 

8-49. Main Controller (03457 -66511) 

Beginning with ser in l number 2538A02954. 3457A's were shipped with a new main controller bonrd. the 
03457-66511. This board works similar to lhe origina l main controller, the 03457-6650 1. and is com­
pletely backwards compalible. The following sections describe operation of the new main controller in 
detail. 

Refer to schematic A I I I I for the folio\\ ing di\cussion. 

The Main Control Assembly manages the overnll operation of the instrument. This includes mnnngtng 
the measurement process. performing mnthemnrical c:~lculations. storing data, and communicnting "ith 
the front panel and wilh other instruments connected to the interface bus. 

The Main Controller consists or microprocessor U601. one ROM (U602) and one RAM (U60J). The 
ROM contains the operaling routines for the microprocessor while the RAM provides both voln tile and 
nonvolatile memory. Items stored in the nonvolatile memory of RAM are the calibration and nulo 
calibration constants. the IIP-l B address of the instrument. and instrument configuration states selecled 
by the user . 
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8-50. Reading instructions from ROM U602. 

To read instruct ions from ROM U602. the microprocessor: 

• Sets the read/ .. vrite (Rtil) output (U601. pin 32) high. 

• Sets the address code of the memory location to be read onto address lines AO through A 15. 

• For the ROM to be enabled. one or more of A 13-15 address lines must be high. U60~ is en­
abled by the output of the NOR gate U606a. Being enabled only when one of the address 
lines. AI3-AIS, is high. effectively maps microprocessor memory locations 2000-FFFF (hex) 
into ROM U602. 

The positive portion of timing signal E+Q (U624a. pin 3) and the high R/W signa l sets the output of gnte 
U623a (Ro) low to activate the output of ROM U602. The microprocessor then reads the inform:-~tion 
from data bus lines DO through D7. 

8-51. Reading Information from RAM U603. 

To read information from RAM U603. the microprocessor: 

• Sets the read/ write (Rtw) output (U601, pin 32) high. 

• Sets the address code of the memor y location to be read onto address lines AO through A 12. 

• Sets at least one of the following :-~ddress lines. A6-A 12. high in order to place the Olltput of 
NOR gate U606c lo'>v (RAM). 

• Sets address lines AIJ. Al4 and AlS low to enable NOR gate U606a. The combin:ttion or 
nddresses A6-A 15 required to enable the RAM effectively maps processor memor~· location<; 
40-1 FFF into U603. 

The positive portion of timing signal E+Q (U624a pin 3) and the high R/W signal pulses the output of gate 
U623a (RD) low to enable the output of RAM U603. The microprocessor then reads the information 
from data bus lines DO through 07. 

8-52. Writing to the unprotected section of RAM U603. 

To write to the unprotected section of RAM U603. the microprocesso r: 

• Sets the read/ write (R/W) output (U60 I. pin 32) low. 

• Sets the address code. of the memory location where the information is to be stored. onto 
address lines AO through A 12. (When addrc\.\ing the tm(lroi<'<"IC'd \C'clwn of UMJ3, at lea\t 11111, of 
the addr<'\\ linn A 9-A 12 1ri// he \Ct lligh forcing tile outplll of {1()08a lligll). 

• Sets address lines A 13-A IS low to force the RAM output of decoder U606n high. 

Since at least one of the address lines A9-AJ2 is high the output of U608a is forced high (CALRAM). This 
output is inverted by inverter U634c forcing the input to AND gate U622b low. The low output of 
gate U622b is input to NOR gate U642c which causes the out put of U64.2c to track its other input. the 
timing signa l E+O. The low portion of the timing signal nctivntcs the input of RAM U603 through 
control line ENJ (RAM 603 pin 27). The microprocessor then writes the information to U603 through 
data lines DO through 07. 
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8-53. Writing to the protected section of RAM U603. 

The "Write to CAL-RAM" sequence begins with n CAL command. either from the interface bu!> or 
from the front panel. The microprocessor is reset p rior to each calibration routine to insure that '~did 
measurements are obtained. 

Calibration Reset. Upon receiving the CAL command. the microprocessor stops toggling the on (U6 1 I 
pin 19) signal and waits for the circuit to time out and reset as follows: 

• A continually low (or high) on signa l applied to capncitor C63 L allows the input of ilH ertcr 
U633A to go low. 

• The high output of U633A and the normally high RESET signa l applied to the inputs of gat(' 
U633B cause its output to be held low. disal>ling the reset of counters U631. U632A and 
U6320. 

• Counters U631. U632A and U6320 count the 2 Mllz clock signal applied to U631. pin 10. 
After counting for 524288 usee. (from the last reset). the output of U632B pin 9 is set high. 

• The high output of U6328 pin 9 is applied to the minus input of comparator U636B caus­
ing its output to go low. The low output from U636B is applied to the plus input of com­
parator U636C causing its output to go low. 

• The low output of U636C is coupled through inverte[ U634a and U634b to the RESET input 
(U601 pin 37) of the microprocessor: to gate U633b. which causes its output to go high anu 
reset counters U631, U632a and U632b to zero; and to "flip-flop" U635b. Clearing U635b <.Ct!o 
its Ci output high to remove the low signal from the CLR input of U635a. pin 15. 

CAL-RAM Lock circuit operation. The CAL-RAM Lock circuit protects the instrument's calibration 
constants by preventing accidental writing to the protected (calibration) section of RAM U603. To en­
able the write capability of the protected section of this RAM. memory locations 40 to I FFF. require-. 
that: I) the correct address has been placed on the address lines and 2) the CAL-RAM lod. circuit has 
been "unlod.ed "(NVE set low). 

• After being reset. counters U631. U632 and U632b l>egin to count the 2 MHz clod. s i gn:-~1 

applied to U63l, pin 10. 

• The output of counter U631 (pin 3) is set high 4096 useconds after the circuit reset. This 
signa l sets the "J" input of flip-flop U635a high, enables gate U633c. and insures that the out ­
put of gate U625c is kept low. 

• The microprocessor sets address lines A4 and A5 high and line A3 low to select the CALREO 

output of decoder U604. 

• The timing signal E+Q (U604. pin 6) activates the CALREQ output of decoder U604. The CALREO 

signal must occur between 4096 and 4100 Usee. nfter the circuit reset has occurred to be \alid. 

• The negative CALREQ pulse clocl,s the high "J" input into flip-flop U635a ,.,·hich sets output 
signal NVE low. The following section titled CAL-RAM Write Operation explains how th i~ 

enables the write inp11t of RAM U603. 

If the CALREQ \ignal i.\ applied to gate U6JJc 11'/tile tltc 40% uwc. signal is low, tltc 
output of U6JJc ll'il! he set ltiglt. which reset\ !lip-/ lop f.H135h. Tlte lull' Ci uutput of 
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U6J5h clears /lip-/lop UnJ5a to "fuel<" the circuit. Also. if the 4096 usee. signal is 
lmv 1vhen the CALREO signal i~ af1p/icd to the doc!< input of Un35a. the o output will 
remain high ( locl<ed ). 

CAL-RAM Write operation. Once the CAL-RAM Lock circuit has been "unlocked" (NVE set low). the 
microprocessor: 

• Sets the address code of the memory location where the information is to be stored onto 
address lines AO through A 12. (When writing to the protected section of Un03. addres\ linn 
A Y-.4 12 will be set low.) 

Since NVE is forced low by the CAL-RAM Lock circuitry the output of AND gate U622b is forced low. 
The low output of gate U622b connects to NOR gate U624c causing the output of the g:tte be equ:1l to 
the gate's other input, timing signal E+o. When the timing signal is in a low state. the input to the 
memory location specified by address AO-A 12 is activated. The microprocessor then writes the infor­
mation to U603 through data lines DO through 07. 

After completing the write to CAL-RAM, the microprocessor toggles the on signal at U611, pin 19. 
The positive OTL pulse is applied to gate U625d. The negative pulse from the output of U625d presets 
J-K flip-flop U635b. setting its o output low. The low o output from U635b resets J-K flip-flop U635a. 
setting its o output high to remove the RAM write enable signal (NVE) and "lock" the circuit. The on 
signal also resets counters U631, U632a and U632b. 

The CAL-RAM Lock and CAL-RAM Write operations are performed a total of five times for each 
calibration command. However. the Calibration Reset operation is performed only once. 

In summary there are two ways to enable the write function of U603. one used for writing to the un­
protected section of RAM and the other for the protected section. When writing to the unprotected 
section of RAM. only the address of the memory location to be written to needs to be placed on the 
address bus. When writing to the unprotected section. the add ress needs to be on the address bus and 
the CAL-RAM lock circuit must be "unlocked". 

8-54. Reset Circuit Operation 

The purpose of the reset circuit is to set the microprocessor to a known state. The reset circuit is active 
under the following conditions: 

• At "power-on". 

• When the +5 volt power supply is low. 

• If the microprocessor goes to a non-operational state. 

• At the beginning of a calibration or auto calibration routine. 

Power-on Reset. The power-on reset circuit consists of comparators U636a and U636c. inverters 
U634a and U634b and battery BT60 I. 

The minus input of comparator U636a is referenced to +3 volts by battery BT601. The plus input of 
U636a is connected through a voltage divider to the +5 volt un-regulated power supply. At initial 
power-on, the plus input to U636a is less than the +3 volt reference on the minus input and the out put 
is held low. The low output of U636a is applied to the plus input of U636c. holding its output low. 
The low output of U636c is coupled through inverters U634a and U634b to the RESET input or the 
microprocessor. 
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As the power supply reaches operating voltage, the voltage at the pillS input of U636a exceeds the 
reference voltage at the minus input and the output goes po~iti\'e. The po~ithe output of U636n ap­
plied to the plus input of comparator U636c causes its output to go high. The high output of U636c i~ 
coupled through im erters U634a and U634b to the RESET input of the microprocessor to release it from 
the RESET state. 

Low Power Reset. If the un-regulated +5 volt power suppl y shou ld drop below approximately + 7 
volts, the plus input of comparator U636a drops below the +3 'olt reference at the minus input c:wsing 
the output to go low. The low output of U636a is applied to the plus input of U636c causing its out 
put to go low. The low output of U636c is coupled through inverters U634a and U634b to the RESET 

input of the microprocessor. The processor is held in a RESET condition until 1 he un-regulated +5 'olt 
supply returns to normal. 

Microprocessor Inoperative Reset. Under certain conditions it is possible for the microprocessor to 
"lock-up" or become non-operational. During normal operation, the microprocessor continually toggles 
1 he OTL signa l at U611. pin 19. If 1 he on fails to toggle. 1 he processor is reset by the Watch Dog circuit 
as follows: 

A continually high or low on signal applied to capacitor C631 allows the input of gate U633a to go 
low. The high output of U633a and the normally high llffil signal applied to the inputs of gate U633b 
cause its output to go low and reset counters U631. U632a and U632b. After being reset the counters 
begin counting the 2 M Hz clock signal applied to U631. pin 10. After counting for slightly more thnn 
0.5 seconds the output of counter U632b pin 9 is set high. The high output of U632b is applied to the 
minus input of comparator U636b causing its output to go low. The lo\-\. output from U636b is npplicd 
to the plus input of comparator U636c c.1using its output to go lo"'. The low output of U636c is 
coupled through im erters U634a and U634b to the RESET input of the microprocessor to reset it. 1 he 
RESET signal from inverter U634b is also applied to gnte U63Jb cnusing its output to go low and re~et 
counters U631. U632a nnd U632b. 

Calibration Reset. The microprocessor is reset prior to each calibration routine to insure thnt 'nlid 
measurements are obtained. When ca libration is requested. the microprocessor stops toggling theort: 
signa l at U611 pin 19. and waits for the circuit to time out as follows: 

A cont inually high or low on signa l npplied to capacitor C631 allows the input of gate U633a to go 
low. The high output of U633a and the normally high RESET signal applied to the inputs of gnte l!63:lh 
cause its output to go low and reset counters U631, U632a and U632b. After being reset the counters 
begin counting the 2 MHz clock signal applied to U631 . pin 10. After count ing for slightl y more than 
0.5 seconds the output of counter U632b pin 9 is set high. The high output of U632b is npplied to the 
minus input of comparator U636b causing its output to go low. The low output from U636b is applied 
to the plus input of comparator U636c causing its output to go low. The low output of U636c i~ 
coupled through inverters U634a and U634b to the RESET input of the microprocessor to reset it. The 
RESET signal from inverter U634b is also applied to gate U633b causing its output to go low and reset 
counters U631. U632a nnd U632b. 

8-55. AC to DC Converter 

The AC measurement functions are voltage. current. frequency and period. They can be used in either 
an AC coupled mode or a DC coupled mode. For AC current measurements. the input signa l is routed 
through the sa me set of shunt resistors used for DC current measurements and the AC voltage drop 
across those resistors is measured. A simplified block diagrnm of the AC section is shown in Figure 8-3. 
Notice the circuitry conta ins two compensated attenuators. two X 10 ga in stages. an RMS converter. a 
filter nnd various control circuits. The ACto DC Converter can be separated and explained as follow!>: 
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A. Input Coupling 
0. At tenua tors 
C. Amplifier Circuitry 
D. RMS Converter 
E. DC Offset Correction 
F. Frequency Comparator 
G. Auto Cal ibration 

(27rfN 00 3lmV, 3V RANOCJ 

Figure 8-3. AC Assembly Block Diagram 

Refer to schemntic A3 for the follo"ing discus~ion. 

8·56. Input Coupling 

34520 r. 12. 3 

The AC input signal is routed to the AC to DC Converter assembly (A3) from the Input Signa I 
Conditioning assembly (A2). AC or AC+DC input coupling is selected by relay A3K301. When the A(' 

function is selected. the input signal is connected to range select relay A3K302 through capacitor 
A3C30 I. Capacitor A3CJO I blocks the DC component of the input signnl. When the AC+DC function 
is selected, the input signa l is connected to range select relay A3K302 through relay A3K30 I pins 3 - ) 
thus bypassing C301. In this configuration. both the AC and DC components of the signnl are coupled 
to the AC Converter input. 

8-57. Attenuators 

Two input attenuators are used to condition the input signal. Relay A3K302 switches the input signal 
to the selected attenuator and also grounds the input of the unused attenuator to maintain the proper 
impedance to the AC feedbacl-. circuit. The attenuator composed of resistors AJR302, R303. R304 and 
capacitors A3C302 and C303 is selected for the 30mY and 300mV ranges. The output signa l from the 
30mV / 300mV divider is 90% of the input signal. The attenuator composed of resistors A3R305. R307. 
R308 and capacitors A3C305. C306. C307. C332 is selected for the 3Y. 30Y and 300V ranges. Thi~ at ­
tenuator reduces the input signa l to 0.9% of its original value on the 3V and JOY ranges and to .09% on 
the 300V range. 
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The attenuated signal is connected to amplifier A3Q307. U302 by FET switches Q301 -Q303. The signal 
for the 30mV and 300mV ranges is routed through FET switch A3Q303. The signal for the JV and JOY 
ranges is routed through switch A3Q302 and the signal for the 300V range is routed through switch 
A3Q30 I. 

Diodes A3CR307/ CR311 and CR308/ CR310 provide over voltage protection on the 30mV and 300mV 
ranges. Diodes CR306. CR309. CR31 0 and CR305. CR3 12. CR311 provide over voltage protect ion on 
the 3V and 30V ranges. 

8-58. Amplifier Circuit 

The AC Converter amplifier is a two stage amplifier whose purpose is to provide n 2.7 volt full scnlc 
input voltage to the RMS Converter for all full scale AC inputs. The active elements of the amplifier 
are F.ET AJQ307 and operational amplifiers A3U302 and A3U304. FET A3Q307 provides high input 
impedance to isolate the amplifier from the attenuators. Overall circuit gain. from the input of UJ02 
to the output of U304 is X100 for the 30mV and 3V ranges and XIO for the 300mV. JOY and JOOV 
ranges. To achieve an overall gain of 100. A3U302 amplifies the signal by 10. as determined by feed­
back resistors A3R328/ R329. Analog switch A3U303 (pins 16 - I) selects the output of amplifier 
A3U302 as the input to U304. U304 amplifies the sign::~! by 10. as determined · by resistors 
A3R332/ R333. Therefore. the overall gain is l 00. To achieve an overall gain of I 0. analog switch 
A3U303 pins 16- 1 open and 3- 4 close. This selects an input signal for U304 from the junction of 
resistors AJR328j R329. This signal level is equivalent to the signal level at the input of U302 so the 
XlO gain of U302 has been nullified and the overall circuit gain is the X 10 gain of U304. The output 
of U304 is connected to the input of RMS converter A3U305 . 

8-59. RMS Converter 

The True RMS Converter output is a positive DC voltage with its value equal to the true rms value of 
the input. The RMS converter is a high performance integrated circuit which uses an implicit computa­
tional method to convert the AC signal to an equivalent DC voltage. The converter contains an ab­
solute value converter (full-wave rectifier). a squarer-divider circuit, a low pass filter (integrator) and a 
precision current mirror. 

AC measurement speed is limited by the RMS converter filter circuit. The circuit has been designed to 
allow two measurement speeds; AC Slow (ACS) and AC Fast (ACF) that are set by the command 
ACBAND. The AC Fast function permits faster reading rates but with reduced accuracy at low 
frequencies. AC Slow provides the greatest accuracy at low frequencies but at a reduced reading rate. 
This occurs because the filter reduces low frequency ripple and thus sets the lower cutoff point of our 
frequency range. The filter speed of the RMS converter is determined by capaci~ors A3C318 and 
A3C319. During AC Slow operation. switch A3U306 (pin 5-6) is closed to connect capacitor A3C:H9 
in parallel with A3C318. When using the AC Fast function, switch A3U306 (pins 5 - 6) opens to 
remove A3C319 from the circuit. 

The output of the RMS converter is connected, through switches A3U306 (pins I - 16) and A2~ !..tO.\ 
(pins 5 -6). to pin 40 of input hybrid A2U lO I. From this point on the measurement process is the same 
as a DC voltage measurement. 

A3U309 is a comparator that will sense if U305 is outputting an over voltage level and shut down 
U305 at pin 5 . 
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8-60. DC Offset Correction 

When measuring using the ACV function, small input circuitry offsets occur and cause measurement s 
errors. To reduce this error, the circuitry around U307 and U308 is used. When in the ACV function. 
U303 pin 5 - 6 are closed and 8 - 9 are open. U308 is configured as a n integrator to mensure the DC 
offset nt the output of U304 and this offset correction is applied to the in verting input of U304. When 
using the ACDCV function. U303 pins 8 - 9 close and 5 - 6 open. When pins 8 - 9 close. RJ38 is 
switched in as the feedback resistor to reduce the gain or U308 to pre' ent feedback errors. QJ09 ic; 
used to switch capacitor C320 into the circuit when the AC Normal function has been selected. 
Additional DC offset correction is discussed in a later paragraph titled Automatic Calibrntion. 

8-61. Frequency Comparator 

Comparator U31 0 is selected when 1 he frequency or period function is selected. This directs the AC 
signal to the A2 lnguard Controller for measurement. 

8-62. Automatic Calibration 

When the Automotic Calibrat ion function (ACAL) is selected, the AC converter is electronically 
calibrated to provide the greatest degree of accuracy by compensating for DC offsets nnd frequcm:y 
response errors. This is done using the Auto-zero and Frequency Response Compensation circuitry 
described below. 

Auto-zero 

Auto-zero is performed at the beginning of each automatic ca libration routine. During Auto-zero. the 
AC amplifier input is grounded by FET sw itch A3Q304. An y offset voltage from amplifie r 
A3Q307/ U302 is coupled through analog switch A3U30J to amplifier A3U304 which am plifies the off­
set error a nd adds any error U304 may ha,e. The output of A3U304 is coupled through s~ itchcc; 
A3U306 (pins 3 - 4) and A2U403 (pins 5-6) to input hybrid A2U IOI. The error signal is measu red and 
the results used by the inguard controller to set DAC A2U217. A2U217 controls the outptlt or 
amplifier A2U2 18 which is then con nected back to the AC board (A3). This s ignal i'\ conncctNI 
through buffer A3U307 to the minus input of am plifier AJU304 to cnncel the offset voltage. 

Frequency Response Compensation 

Many voltmeters make AC measurements at frequencies up to I OOkHz but this voltmeter mal..~s 
measurements to I MH z. To achieve this, compensated RC attenuators are used. At low frequen cie~ the 
attenuators are resistive dividers, while at high frequencies they act as capaciti,·e dividers. To equali;e 
the high frequency a nd low frequency responses of such an attenuator, a manual adjustment of one of 
the capacitance elements is often used . In this instrument. that adjustment is performed clectronica ll v 
with the usc of the "ACAL" function. By adding a third capacitor to the attenuator a nd driving it wi th 
a sca led value of the input signal, the capacitive attenuator ca n be controlled so that a flat frequency 
response is produced. The signal fed bnck to the capacitor is controlled by a DAC (digita l to ana log 
converter) operated as a va riable attenuator. A simplified block diagra m is shown in Figure 8-4. A 
more detailed discussion follov.·s. 
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Figure 8·4. Attenuator Compensation 

There are two separate compensated input attenuators u!.cd in the AC section. One is used for the 
30mV and 300mY ranges and the other is used for the 3V. JOY and 300V ranges. The attenuator~ are 
each automatically compensated by the ACA L function. 

During ACAL, a 0.5 volt and a 5.0 Yolt pulse signal are generated by the AC Autocal circuit A::?U40:! 
located on the A2 Input Signal Conditioning assembl y. These va lues are determined by resistiH di ' idL·r 
A2R30 I and R302. Switch A2U402 is used to select the desired voltage level. 

T hese pulse signals are applied to the input attenuators of the AC board (A3) and measurement<; are 
made to determine the flatness of the signal. The first measurement is made shortly after the falling 
edge of the pulse signal and a second is made at a later time. The first measurement will determine the 
amount of the overshoot or undershoot (see Tl on Figure 8-4). The second measurement (made at T.:! 
on Figure 8-4) will be the reference level to which the first measurement is adjusted. These measure­
ments are then nulled via the circuit composed of DAC U311 and the capacitors C304 or C:'\08. These 
capacitors shunt their respective attenuators. T heir values are effectively va ried from 0 to I times their 
va lue in I 024 steps by the cont rol lines to DAC U311. 

As previously stated. the values of C304 and C308 are being changed. thus a variable capacitor is 
electronically simula ted. This is done by monitoring the outl)ut of A3U302 with A3U301 pin 5. 
A3U301 is a buffer whose outl)ut goes to DAC U311. The DAC is not configured as typically seen but 
is driven in a voltage mode and 1-)in IS of the DAC becomes the input signal to U301. The le"vel or this 
signal will va ry and is dependent on the nmount of compensntion required. The gain of UJO I is selec­
ted by the combination of U313. Q305 and Q306. For all ranges except the 300V range, Q305 is on and 
this sets the gain of U30 I to X I. On the 300V range. Q306 is on and this sets the gain of U30 I to '\I 0. 
The gain is set to X 10 for the 300V range because the input to amplifier QJ07/ U302 is taken from the 
junction of R307/ R308 and this signal level is a factor of 10 less than the signal at the junction of 
R305/ RJ07. The output of U301 to C304 and C308 is used to effectively vary the value of the 
capacitance to prO\ ide frequency compensation. 

DAC U311 controls the amount of feedback to capacitors C304 and C308. The amount of feedback i:s 
calculated during Autocal. retained in memory and this correct ion value is used to control DAC ll.11 I 
dlll'ing each measurement. The D AC receives it control instructions via data lines. DO -D9 . 
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I t should be noted the auto calibration mnge is limited: therefore, variable capacitor C332 was included 
in the attenuator to serve as a course center adjustment. Normally this will not require adjustment af­
ter le~l\· ing the fnctory: however. n cnlibration procedure is ghcn in this mnnunl. 

8-63. 44491A General Purpose Relay Card 

Refer to the 4449 t A schematic for the follo"ing discussion. 

The General Purpose Relay Card can be used for four functions: I) to multiplex signa ls to the high and 
low inputs of the multimcter, 2) to multiple.x signals to the amps input of the multimeter (to mcnsure 
current). 3) to multiplex signa ls to an externnl device through the cnrds common terminals, or 4) tn net 
as an actun tor. 

For the purpose of cxplnnation the card's circuitry will be divided into three functional areas: I) con­
trol circuitry, 2) drive circuitry. and 3) contact circuitry. 

8-64. Control Circuitry 

Controlling the position of each relay are the outputs of sh ift registers U80 I and U802. These shift 
registers convert a 16 bit seria l dnta string sent from the instrument's inguard controller. A2U501. into n 
16 bit parallel output. The parnllel outputs are connected to drive trnnsistors U803 and U804 and gates 
U806 nnd U807. 

The gates U806 and U807 nre used to control the output of inverters. U805n-U805g. These ga te<; are 
used to prevent the outputs of both nn active high trnnsistor nnd an n<.:tive low inverter. which are nt­
tached to the same point. from being turned on at the same time. 

To identify the card as option 44491 A pin 6 of connector P80 I is tied to ground. This signal line is 
used by the inguard processor as an I D line. 

8-65. Drive Circuitry 

A matrix scheme of row and column drivers is used to control the configuration of the card's rela vs. 
The drivers are brol--en up in the following manner. 

Two Rows: 
Row 1- U805a and U803d (K800. I, 2, 3 and 9) 
Row 2- U805b and U803c (K805. 6, 7. 8 nnd 4) 

Five Columns: 
Column 1- U805c and U803b (K800 and K805) 
Column 2- U805d and U804a (K80 I and K806 ) 
Column 3- U805e and U804d (K80'2 and K808) 
Column 4- U805f and U804c (K803 and K807) 
Column 5- U805g and U804b (1<804 and K809) 

The output of the rO\.\' dri\·ers are either driven high (+SV) by a transistor being turned on. dri,en lo" 
(ground) by a low output of an ill\·erter. or left floating which occurs when transistors are turned off 
or when the inverter hns a high output. Column drivers have both transistors and inverters tied to the 
same point causing the outputs to always be driven high or low. 

To open or close n relay requires that one column driver wor!.. in conjunction with a row driver. For 
instance to set relay K800 requires that column I be driven high while row I is driven low. To reset 
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K800 column I must be driven low while row I is driven high . 

8-66. Contact Circuitry 

Two types of rela ys are used in the 44491 A. The first type consists of rela ys K800-K80J and 
K806-K809 which ha ve four normall y open contacts. These rebys are used as channel reb ys and al­
ways have all four contacts in the same posi tion. A set posi tion exists for these rela ys when all four 
contacts are closed nnd a reset position when all contacts are open. 

The other type of relny used consists of K804 and K805 which have two contacts normnlly open nnd 
two contacts normall y closed. These relays are used as tree relays and when in the set position ha\ ~.: 
contacts between pins 10-11 and 4-5 closed and contacts between pins 2-J and 8-9 open. In the reset 
position, contacts are in the opposite configuration wi l h contacts I 0-1 I and 4-5 open and contacb 2-J 
and 4-5 closed . 

Channel relays K800-K80J along with tree relay K804 create the eight t\vO wire channels 0-7. When 
K804 is set channels 0-3 are selected and when K804 is reset ch:111nels 4-7 are selected. 

Channel rela ys K800-K803 along with tree relays K804 and K805 c reate the 4 four wire ch·annels 10-ll 
Both K804 and K805 are always set when making a four wire measurement through channels 10- U . 

Rela ys K808 and K809 ore active when channels 8 and 9 are used as actuator channels. When a CLOSE 
command is executed to these channels either K808 or K809 is latched in a set position connecting the 
high and low input together. 

Rela ys K806 a nd K80 7 are active when channels 8 and 9 are used to measu re current. However. a rela y 
protection scheme complicates operation of these rela ys. 

When channel 8 has been selected to measure current with a CHAN or SLIST command the follo" ·i ng 
sequence of events occur: 

• Relay K808 is closed which connects the high and low input together. 

• Relay K806 is closed connecting the instrument's AMPS ~nd LO terminals to the high a nd 
low inputs. 

• Relay K808 is opened. removing the short from across the input and causing the input cur­
rent to be forced into the AMPS terminal. 

K808 is used as a current shunt in this sequence so that at the time rel~ y K806 is cl.osed there is no 
potential across the contacts. This protects K806 from arcing, the reby, preserving the contact s. 

When the channel is later opened the following sequence of events occur: 

• Rela y K808 is closed. 

• Rela y K806 is open. 

• Rela y K808 is open. 

Again K808 is used as a current shunt so that when K806 is open there is virtually no potential across 
the contacts. Preservation or K806's and K807's contncts is importnnt because low contact resistance is 
required to make accurnte current measurements. 
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8-67. Operation of Channel 0 

An explanation of the operation of channel 0 is given below. Circuitry used to control channels 1-7 
operates in an identical manner to the control circuitry for chnnnel 0. 

Closing channel 0 requires both relny K800 and K804 be configured in the set pos1t1on. To configure 
K800 in the set position. row I must be driven low and column I driven high for :approximately 10 mil­
liseconds. This will occur as the result of Q4. Q6 and Q8 pulsing low. These three outputs cause the 
following events to occur: 

• Trnnsistor U803b is turned on driving column I high (this transistor will act as a current 
source). 

• The output of gate U806c is forced low which subsequently causes the output of inverter 
U805c to be driven high (open). 

The output of gate U806b is forced low whid1 subsequent l y causes the output of inverter 
U805b to be driven high (Row 2). 

• Since all other outputs of U80l and U802 are high. all other column drivers (U805d-U805g 
and U804a-U804d) and row driver I (U805a) are dri,·en low. 

As a result of these logic states. transistor U803b sources current through the set coil of relay K800 to 
the nssociated logic ground created by the low output of inverter U805a. Current flowing through the 
rela y coil creates an elcctromngnetic field which causes K800's to latched inn closed (set) position. 

• 

After K800 has been latched closed. the shift register will output new datn to latch K804 in its set posi- • 
tion. This is done by dri' ing column 5 high nnd row 2 low as n result of U802 outputs Q I. QS and Q6 
being low. 

Since the relays used on this relay card nre latching relays. an active circuit is required to change the 
position of the contncts (open or close). Resetting K800 requires thnt row I be driven high while 
column I is driven low for approximately 10 milliseconds. Circuit operation to latch relny contat.:t:,; 
work similar to what wns described earlier for latching the contncts closed. 

8-68. Card Configuration 

Holes are left in the circuit board to nllow for users to easily configure different channels to fit their 
applicntion. Components on the schematic thnt nre hnve a lnbel with the letters UC are not mounted at 
the factory. These "User Configurable" components only indit.:ate mounting holes. 

Channels 4-7 have positions to mount RC or RL filters on the inputs. To create an RC filter the selec­
ted resistor should be put in plnce of JM801 -JM804 and the selected capacitor in UC809-812. 

Channels 8 and 9 have positions to mount contact protection circuitry. A genera l contact protection 
circuit might consist of n jumper in position UC805-UC806. a resistor in position UC807-UC808. a 
capacitor in UC803-UC804 and a metal oxide vnristor in position UC80 1-UC802. 

To configure the COMmon terminals of the card. jumper wire needs to be placed in pos1t1on UC813 
and UC814. This will connect channels 0-7 to the COM terminals whenever these channels are connec­
ted to the instrument. 
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8-69. 44492A 10 Channel Reed Multiplexer 

Refer to the 444 9 2 A schema tic for the fo liO\\ ing discussion. 

The 10 Channel Reed Multiplexer is used to connect one of ten ch.:lllnels to the input of the J457A's 
high and low terminnls. The 44492A cnn be the instrument's input source for DC \Oitnge. AC voltnge. 
AC+DC voltage, resistance. frequency nnd period mcnsureme nts. Current a nd 4-wire resistnncc 
measurements cannot be mnde through the 44492A. 

To identify the card as option 44492A pin 6 of connector P851 is tied to the +5 volt power suppl y. 
This signal is used by the instrument's ingunrd processor as nn ID line. 

8-70. Closing a Channel 

To close a channel the instrument's ingunrd controller (A2U501) sends 16 bits of configuration dnta to 
shift register U85 1 at pin 2. Shift register U851 stores the last 8 bits of the configura t ion str ing v .. ·hile 
the first 8 bits are shifted into register U852. After all 16 bits are clocked, the output of the shift 
register is enabled by a strobe pulse initinted by the inguarcl controller. 

Outputs of shift registers U851 and U852 nre normall y high nnd acti,·e '"'hen low. Outputs of the 
registers drive the bnse of trnnsistors U853-U855. When the bnse of the trnnsistors are driven IO\\ . the 
transistors are turned on and are used to source current across relay coils. An exnmple of how to clo:;c 
channel 0 is given below. 

• A serial string of 15 low stntes followed by one high state is clocked into U851 and U852. 

• The strobe input of the shift registers (pin I of U851 and U852) is driven high . 

• Output Q I of sh ift register U851 is low while nil other outputs remnin high. 

• The low Ql output applied to transistor U854 pin 13 causes the transistor to turn on nnd 
net ns a current source. 

• Current flows from the emitter of U854 through the coil of K851 to ground. This current 
causes an electromagnetic field that force the contacts or K851 closed. 

All ten relays used o n this card are reed relays. These relays must have current applied across their coils 
for the contacts to be closed. As soon ns the current is removed the relays begin to open. 

Resistors R861 and R862 combine ... vith inductors L851 and L852 to limit surge currents. Surge currentc; 
result from inputs with vnry ing potentials being switched to the instrument. By lowering the!.e <; urge 
currents relay life is extended. 

8-71. TROUBLESHOOTING 

This information will assist in isolating the fai lure to the component level on the HP 3457A multimcter 
module. The information pro\'ided assumes a problem was indicated by either the power-on or opern­
tion verification tests . 
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8-72. General Information 

Other than the normal opemting configurations. this DIVIM provides three special configurations. These 
are the Self Test. Diagnostic and Autocal modes. 

The Self Test mode is designed to provide confidence testing of the instrument. It is a progressi\ e test 
of both analog and digital hardware that gi\·es better than 90% confidence of proper hardware opera­
tion. Through interpretation of the self test failure results. most instrument failures can be isobtetl to 
small functional blocks where more traditional troubleshooting techniques can be used to isolate the 
failed component. 

Diagnostic operation is a subset of self test operation. There are two internal mechanical adjustmenb 
performed by using diagnostics called Diagnostic 4 and Dingnostic 8. Diagnostic 4 is discussed in the 
Input Amplifier Offset Adjustment procedure in section 5 and Dingnostic 8 is discussed in the AC 
Convertor Frequency Response Adjustment procedure. There are also 3 other diagnostics that are sub­
sets of self tests I. 2 and 3. They wi ll be discussed in the Self Test paragraphs in this section. 

In the Autocal (ACA L) mode. two 10 bit D to A Converters (DAC's) are used in the DMIVI for correc­
tion of instrument error sources. One DAC is general purpose and is used to supply DC correction vol­
tages to various circuits. The other DAC performs the specialized function of high frequency compen­
sation of the two AC input attenuator circuits. There are six different correction constants generated 
when a full Autocal (ACA L) is executed. Three DC constants are produced along with two AC nt­
tenuator correction constants. In addition. the internal 10M ohm divider is measured for future U!>t' 

during ohms measurements abo\·e 30M ohms. 

8-73. A 1 Assembly Failure Indications 

• 

If the front pnnel display remains blank or contnins some unintelligible messages nnd <lppenrs to IJe • 
"locked up" after the instrument is "turned on", the fault is probably located on the A I assembl\' 
(03457-66501). For this condition, refer to the Self Test information in this section (especially tests 0. I 
nnd 2). If the display is blank. the power cord, fuse and line select switches should be checked to be 
certain the instrument is receiving power. Connectors AI-J501. AI-J701 and Al-J702 should be checked 
to be sure they are properly and securely connected. If you have a 03457-66511 nssembly. refer to ~ec-

tion 8-78 for more information. 

If the instrument works properly from the front panel but· fails to communicate over the IIP-113. the 
problem is due to a faul ty AI assembly. Be certain the interface cable is good and that it is securely 
connected between the HP 3457 A and the controller when testing H P-1 B communications. 

If the display reads FAILED after the instrument is "turned on" or after a self test. refer to the Self Test 
information in this section. 

8-74. A2/A3 Assembly Failure Indications 

Failures in these assemblies can usually be detected by running the TEST routine. A failure \\.'ill be in­
dicated by a displa y of TEST FAILED and the error annunciator flashing. If this occurs. refer to the 
Self Test information in this section. 

8-75. Self Tests 

There are two categories of self tests that can be performed on the DMM assembly. These are the 
power-on self test and a keyboard executable self test. When power is applied, a Power-on Self Test is 
performed. The Power-on Self Test is an abbreviated version of the Self Test executed with the T EST 
command. 

HP 3457A Multimeter 
8-36 

• 



• 

• 

• 

Satisfactory completion of the self test routine is indicated by a display message of SELF TESl OK. If 
an error is detected. the display message will be TEST FA ILED and the front panel ERR annunciator 
will flash. This indicates the ERR'? register contains a nonzero value. If the ERR'! command return<; n 
value of one (I) there is a hardware error (see ERR? command in Command Reference Section of li P 
3457A Operating Manual). Another method of determining the failure mode is to read the ERf~OR 
register (Press the !Jill<' SHIFT key then tlw f~"RROR kcr). If there is a hardware error. examine the 
AUXERR register by executing the command AUXERR'!. A number will be displayed that inclicntcc; 
the specific test(s) that failed. This number corresponds to self test failure information in Table 8-2. If. 
for example. the nu mber 32 is displayed on the control panel when the AUXERR'! command is e:-.­
ecuted. Table 8-2 shows thnt A UX ERR 32 corresponds to a Current Source. Gain Selection. Input 
Divider failure. If more than one test fails. the AUXERR numbers will be summed together. Fore \ ­
ample: if the Front entl zero measurement test and the AC attenuator flntness test failed. the A UX [R R 
number displayed would be 272 (256 + 16). For troubleshooting purposes. the lowest numbered 
AUXERR failures should be repaired first. Left of the AUXERR#, in Table 8-2. is a TEST#. This 
TEST# corresponds to the test descriptions providetl in the Self Test (fEST) paragraphs in this sect ion. 

TEST# 

N/A 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

0 

0 

0 

0 

Table 8-2. Self Test Failure Information 

AUXERR# FAILURE DESCRIPTION 

1 Isolation error in normal operation (not during self test) 

2 A/D controller self test error 

4 Isolation self test error 

8 Integrator convergence error 

16 Front end zero offset error 

32 Current source, gain select or input divider error 

64 Amps function error 

128 AC amplifier DC offset error 

256 AC attenuator flatness error 

512 Ohms precharge circuit error 

1024 U502 ROM checksum error 

2048 U503 ROM checksum error 

4096 Nonvolatile RAM (U511) failure 

8192 Volatile RAM (U506) failure 

16384 Calibration Ram (U511) or RAM protection circuit error 

• For instruments S.N. 2538A02954 and above see Table 8-3 . 
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8-76. Power-on Self Test 

At instrument power-on. an nbbreviated form of the complete Self Test procedure is executed to check 
the fundamental digital hnrdware h.ernel anti the communication link between the Main Controller 
(A I U50 I) and A/D Controller (A2U50 I). This consists of executing Self Tests 0. I and 2 in that order. 
These 3 tests are discussed in detail in the following Self Test paragraphs. 

Upon satisfactory completion of the power-on test routine, the instrument momentarily displays the 
HP-IB address it is currently set to (the address is set to decimal 22 at the factory). emits a single "beep" 
and sets itsel f to the predefined power-on state. The front panel indications of this state nre: the DC 
Yoltnge function. Auto-Range nnd automntic trigger nre selected. For a complete list of power-on con­
ditions. refer to Section Ill. Tnble 3-1 in this manual. 

8-77. Self Test (T EST ) 

In addition to the 3 Power-on Sel f Tests. 7 other sel f tests mny be executed by using the T EST com­
mand. All self tests are executed sequentinlly when the ·a EST commnnd is executed and cannot be ex ­
ecuted individually: however. the self tests are sepamtcd nnd numbered below to aid in troubleshootin g. 

Test 0 checks much of the circuitry on the Main Controller nssembly A I. There nre 5 subtesrs included 
in Test 0 and they are e'\ecuted in the following sequence: I ) U502 ROM Chech.sum, 2) U503 ROM 
Checksum, 3) Nonvolatile RAM (US II ). 4) Volatile RAM (U506). nnd 5) Cnlibration RAM (US II ) 
and RAM write protection circuitry. These are also chech.ed as part of the power-on test. 

• 

The ROM checksum tests against hard coded results. If the checksum of U502 is incorrect. executing 
the AUXERR'! command will return a va lue of 1024. I f the checksum of U503 is incorrect. executing 
the AlJXERR'! command will return a value of 2048. During the nonvolatile RAM test, FF, 55. 00 is 
written to each RAM location and read back (data presently in RAM is preserved). I f the nonvolatile • 
RAM test fails. the AUXERR'! command would return 4096. The test on the volatile RAM is the same 
as the test on the nom·olatilc RAM: howewr. the AUXERR'! command would return 819~. The ln "t 
part of test 0 writes to the protected portion of the nOI1\0btile RAM and reads back. If the informa-
tion written is read back. this indicates the RAM is not protected. In this case the AUXERR'! command 
would return the value 16384. 

Test 1 checks the A / D Controller (A2US01) reset procedure. RAM and ROM. Reset occurs primarily 
at power-on: however, Main Coni roller (A l USO 1) can force an A/ D Controller hard reset by sending 
continuous 0 bytes across the communications li nk (A2US09/ USIO) for greater thnn IOmS. While 
checking the A / D Controller RAM and ROM. the A / D Controllt!r performs the tests described below 
while the Main Controller (A I USOI) checks the reported results against hard coded limits. 

I. The A / D Controller RAM Test writes 55, 00 to each RAM location and reads it back. A RAM tc"l 
failure will force the reported ROM checksum result to be in error. On failure, the AUXERR'! com ­
mand will return the value 2. 

2. The A / D Controller ROM Test performs a checksum on the ROM and transmits the results to Mnin 
Controller AIU50 1. On failure, the AlJXERR'! command will return the value 2. 

A subset of sel f test I is dingnostic I \vhich will cause the A/ 0 Controller to continually loop through 
the Test I routine. Executing D I AGNOSTIC 1 allows monitoring of signals while troubleshooting. 

Test 2 is a cross-isolation data communications test that transmits data between the Mnin Controller 
(AIU501) and the A/ D Controller (A2U501) through opto-isolators A2US09t U510. The Main 
Controller will transmit a sequence of codes to the A t D Controller which "viii "ECIIO BACK" the~e 
transmissions, as it receives them. to the Main Controller. The data returned to the Main Controller i" 
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then checked for accuracy. If the !\lain Controller finus an error in the returned data. the error 
annunciator will fl:lsh and executing the AliXERR? command will return a \nlue of 4. 

During this procedure, the Main Controller will wait for a response from the A / D Controller. If th(' 
Main Controller never receives a response from the A/D Controller then it will fall into diagnostic :! 
and the display will indicate ''FA ILED". 

The data is transmitted in II bit fr:~mes consisting of one start bit, 8 dat:~ bits. one parity bit and one 
stop bit. The data is decremented from decimal 16 to decimal I. \.\ ith each of the patterns being in­
dependently cheded for errors. The A 10 Controller remains in the "ECHO BACK" mode until it 
receives a decimal 0 data byte. At that time it will execute its 'soft reset' routine. This w ill set the t\ D 
Controller to its operntionnl state where it will wait for the Main Controller to direct further acti' it). 

A subset of self test 2 is dbgnostic 2 ~vhich continuously sends only 4 distinct bytes, FF. OF. 55 and 01 
between the A/D Controller and the Main Controller for troubleshooting purposes. 

Test 3 is the integrator convergence test on assembly A'l / 2. This checks the ability of the A / D in­
tegrator (A2U512 and associated circuitry) to run-up from it s reference current and then perforn1 the 
normal run-down and achieve the predicted result. The Main Controller (/\IUSOI ) configures the i~o­
lated analog hardware (A2U50L A:2U 101. etc) for 3 \Olts DC and .0005 power line cycles integration 
time, sends the last cal constnnts genernted nnd opens the input terminnl within the A ; D In brid 
(A2U51 1) at pin 25. 

The A / D Controller (A2U501) initiates a IOuS run-up using a known current, generated by A I D llyhricl 
U511. for n known period of time so the result is predictnble. Run-down is executed. resu lts nre calcu ­
lated and corrected using the last cal constants and the value is passed to the Main Controller ror errn1 
checking against the expected results. f-igure 8-5 illustrates some of the circuitry used in this test . 

On error. if the AUXI::RR"! command is executed. the number 8 will be displayed on the control p:111C'I 
if their are no other errors. This indicntes an ' Integrator Convergence Error' (See Table 8-:2). 

A subset of test 3 is diagnostic 3 which cnuses the controller to continually loop through Tc<.t 1 
Executing DIAGNOSTIC J allows monitoring or signals while troubleshooting . 
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Figure 8-5. Integrator Convergence Circuitry 

Test 4 is the front-end zero offset test on assembly A2/ l. This test measures the input amplifier (QIII. 
QII2. U Ill ) input offset voltage and sends the result to the Main Controller (A I U501) for error ched.­
ing. This test does not require nny previous instrument calibration. 

The Main Controller configures the isolated section (A2U50 I) for 0.03 volts DC with 1.0 power line 
cycle of integration time. An offset measurement is made on the 30m V range (gnin = 333) 1 hrough 
A2Ul01 switch MC followed by a measurement on the 3V range (gain= .l33) through switch MC. This 
yields a result that is the input offset multiplied by 330. This result is scaled for the 30mV range using 
the latest cal constants. The Main Controller checks that the result is within the limits of 0 ± 1.5mV. 
Figure 8-6 illustrates some of the circuitry used for this test. 

On error, if the AlJXERR? command is executed, the number 16 will be displayed on the control panel 
if their are no other errors (Sec Table 8-2). If this error occurs. nn internal mechanical adjustment ma\' 
correct the error. To perform the adjustment. execute DIAGNOSTIC 4 and ndjust the input nmplificr 
offset adjustment (A2R 113). Refer to the lnput Amplifier Offset Procedure in section 5 for details. If 
adjustment does not correct the error. DIAGNOSTIC 4 can also be used for troubleshooting bccnu<;c it 
puts this test into a looping condi tion so signn ls may be verified. 
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Figure 8-6. Front-End Offset Circuitry 

34520 t 12 23 

Test 5 checks the current source. gain select and input divider circuitry on assembly A::?/ 1. The 1\l:l in 
Controller (A I U50 I) initially configures the measurement section for 3 volts DC. 10 power line cycle~ 
integration time with the fixed input impedance on. The configuration is changed to the JOY and 300V 
ranges for Inter stages of the test. 

The test consists of applying the IOOnA ohms current source to the DCY front-end which is set for 
10M ohm input impedance (FIXEDZ ON). A / 0 Controller. A2U 101 sets the ohms current source to 
I OOnA and c loses 1<.20 I. This applies the I OOnA to the I OM ohm input impedance at U I 0 I pin I 
through K 107 thus yielding approximately I volt as an effective input to the DCV front-end. Thio., I 
volt is first mensured on the 3Y range at UIO I pin 13. Next the JOY range is selected which changes 
the input amplifier gain and turns on U 101 switch 5 which provides a lower level signal to the input 
amplifier. After the JOY range is measured. the 300V rnnge is selected. This changes the input 
amplifier gain and another measurement is taken. Figure 8-7 illustrates some of the circuitry used for 

this test. 

The results are sent to the Main Controller for error ched.ing. If a failure is detected and the 
AUXERR'! command is executed. the number 32 will be displayed on the control panel if their are no 
other errors (See Table 8-2) . 
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Figure 8-7. Current Source, Gain Select and Divider Circuitry 

Test 6 checks the operation or the amps f unction voltage sensing on a~sembl y A2/ l. I t does this bv ap­
pl ying I mA from the ohms current source to A2R40 I (corresponds to 1.5 amp ra nge) and making a 
normal current mensurement. The M ain Controller (A I U50 I) configures the measuremen t sect ion f'or 
the 3.0 amp DC current function. 10 power line cycle integration time with the fixed input impedance 
mode off. A / D Controller. A2U50 I then configures the ohm!> current source for lmA and switches on 
K20 I. K30 I and K302. This routes the I mA current through U402 SJ and K402 (pins 13 - I I) to the 0.1 
ohm shunt (R401). The voltage across R40 1 is sensed at input hybrid UIOI pin 40 by closing U..tO~ Sl 
and S2. A normal DC current measurement is made nnd the rc!>ult is !>ent to the Main Controller for 
error checking to I mA ±SOOuA. Figure 8-8 illustrates some of the circuitry used for this test. If a 
failure is detected nnd the AU XERR'! command is executed. the number 64 will be displayed on the 
control panel if their are no other errors <See T able 8-2). 
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Test 7 tests the DC Offset voltage of the amplifier circuitry on assembly A3 to determine if it's "vithin 
the proper limits. The amplifier being tested consists of AJUJ02. A3UJ04 and AJQ307. Dming te~.:ting. 
the AC amplifier input is grounded by FET sw itch A3QJ04. Any offset voltage from A3Q307 anti 
A3U302 is coupled through analog switch AJUJOJ to amplifier AJU304 which amplifies the error and 
adds any it may have. The output of A3U304 is coupled through switches A3U306 (pins J- 4l anti 
A2U403 (pins 5-6) to input. hybrid A2UIOI. The Offset DAC (A2U217) on assembly A2/ l is pro\itling. 
offset compensation back to the :~mplifier on the AC assembly through AJU307. The 300V mnge- j.., 

selected to set the overall gain from AJQ307 input to A3UJ04 output to X 10. a measurement is mnde 
and the Ma in Controller (A I U50 I ) performs error checki ng to DAC ( A2 U217) count limits or ) 12 
±472. This li mit assures being within the calibmtion mnge of the DAC. Figure 8-9 illustrates somt' or 
the circuitry used for this test. 

On error. if the AUXERR'! command is executed. the number 128 will be displayed on the control panel 
if their are no other errors (See Table 8-2). This indicates an AC Amplifier DC Offset problem that 
could possibly be corrected by performing the ACA L command . 
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Test 8 checks the AC nttenuntor flntness on the 3V AC rnnge. A 5Y test signal is genern ted nt A2UI2J 
pin 13 and routed through A2U402 to the input of the AJ nssembly. A mensurement is made on the A3 • 
assembly output signnl and the Main Controller (A I U50 I) ched.s for convergence by ched.ing to DAC 
(A2U217) count limits of 512 ±462. This limit assures being within the cnlibration range of the DAC. 
Figure 8- 10 illustrates some of the circuitry used for this test. 

On error. if the AUXERR'! commnnd is executed. the number 256 -will be displnyed on the control panel 
if their arc no other errors (See Table 8-14). This indicates nn AC nttenuntor flntness error thnt could 
possibly be corrected by performing an internal mechanical ndjust ment on A3C332 and/ or by perrorm­
ing the ACAL command. To adjust A3C332, execute DIAGNOSTIC 8 nncl adjust until the control 
panel display indicates "PASSED" (refer to the AC Converter Frequency Response Adjustment in 5ec­
tion 5). I f ndjustment does not correct the error. executing DIAGNOSTIC 8 puts this test into n loop­
ing condition. This is useful while troubleshooting as signab can be monitored. 

Test 9 checks the ohms precharge circuitry on assembly A2/ l. The unit is set to the 300 volt DC rnnge 
with I power line cycle intcgrntion time nnd the latest auto cnlibrntion constnnt is sent to the A / D 
Controller (A2U501) from t he Mnin Controller (A I U50 1). The input hybrid (A2UIO I ) precharge 
amplifier is selected by input hybrid svv itch PRE as the input to input ampli f ier Qlll and a zero 
measurement is mndc. Next , n mensurement is mnde through input hybrid switch MC. The difference 
bet ween the two readings is computed and the Main Controller pet forms error checking to li mits or 
512 ±512 DAC counts. This limit assures being within the cnlibrnt ion rnnge of the DAC. Figure 8- 1 I il ­
lustrates some of the circuitry used for this test. 

On error. if the AUXERR'! commnnd is executed. the number 512 is diwlnyed on t he cont rol panel ir 
their are no other errors (See T able 8-14). This indicates an ohms precbarge failure that could pos~ihl~ 
be corrected by performing the ACAL command. 

8-78. Self Test Changes for New Main Controller (03457-66511) 

Due to n new main controller bonrd change, minor chnnges have been mnde to self test execution. 
Auxiliary error codes 2048,4096 nnd 8192 are no longer used. Designntions for components used in the 
description of self tests 0, I and 2 hnve chnnged. The sections that follow include nn updated tnble of 
error codes and an updnted description of tests 0. I, nnd 2. 

8-79. Updated Power-on Self Tests 

At instru ment power-on, an abbreviated form of the complete Self Test procedure is executed to check 
the fundamenta l digital hardware kernel and the communicntion link between the Main Controller 
(Al l U60 I) and A/ D Controller (A2U50 I ). This consists of exccut ing Self T ests 0. I nnd 2 in thnt order. 
These 3 tests are discussed in detail in the following Self Test pnragrnph~. 

Upon sa tisfnctory completion of the power-on test routine, the in!.trument momentarily displnys the 
HP-JB address it is currently set to (the address is set to decimnl 22 at the factory). emits a single "beep" 
and sets itself to the predefined power-on state. The front panel indications of this state nre: the DC 
Yoltnge function. A uto-Rnnge nnd nu tomatic trigger are selected. For n complete list of power-on con­
ditions. refer to Section Ill. Tnble 3- 1 in this manunl. 

HP 3457 A Multimeter 
8-44 

• 

• 



• 

• 

• 

Table 8-3. Self Test Failure Information 

TEST# AUXERR# FAILURE DESCRIPTION 

N/A 1 Isolation error in normAl operation (not during self test) 

1 2 A/D controller self test error 

2 4 Isolation self test error 

3 8 Integrator convergence error 

4 16 Front end zero o ff set error 

5 32 Current source, gain select or input divider error 

6 64 Amps function error 

7 128 AC amplifier DC offset error 

8 256 AC attenuator flatness error 

9 512 Ohms precharge circuit error 

0 1024 U602 ROM checksum error 

0 16384 Nonvolatile RAM (U603) or RAM protection c ircuit error 

8-80. Updated Self Tests 0, 1, and 2 (TEST) 

In addition to the 3 Power-on Self Tests. 7 other self tests may be executed by using the T EST com­
mand. All self tests are executed sequentially when the TEST command is executed and c:-~nnot he .... , 
ecuted individually: however. the self tests are sepnrated and numbered below to aid in troubleshooting.. 

Test 0 checks much of the circuitry on the Mnin Controller assembly All. There are 2 subtest~ in 
eluded in Test 0 and they nre executed in the following sequence: I ) U602 ROM Checksum. 2) 

Nonvolatile RAM (U603) and RAM write protection circuitry test. These are also checked as part or 
the power-on test. 

The ROM checksum tests :1gainst hard coded results. If the checksum of U602 is incorrect. el\ecuting. 
the AUXERR? command will return a \alue of 1024. During the nonvolatile RAM test. FF. 55. 00 i'> 
written to each non-CALRAM location and read back (data presentl y in RAM is presen·ed). If tiH: 
RAM test fails. the AUXERR'! command would return 16384. The last part of test 0 writes to t lw 
CALRAM portion of the nonvolatile RAM and reads back. If the information written is read bnd. 
this indicntes the RAM is not protected. In this cnse the AliXERR'! commnnd would return the ,;~luc 
16384. 

Test 1 checks the A/D Controller (A2U501) reset procedure. RAM and ROM. Reset occurs primaril y 
at power-on; however. Main Controller (A II U601) can force an A / D Controller hard reset by sending 
continuous 0 bytes across the communications link (A2U509/ U510) for greater than IOmS. While 
checking the A / D Controller RAM and ROM, the A / D Controller performs the tests described bciO\\ 
while the Mnin Controller (A II U60 I) checks the reported results against hard coded limits . 
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I. The A/D Controller RAM Test writes 55, 00 to each RAM location and rends it back. A RAM test 
failure will force the reported ROM checksum result to be in error. On failure. the AUXERR'! com- • 
mand will return the vnlue 2. 

2. The A/ D Controller ROM Test performs a checksum on the ROM and transmits the results to Main 
Controller ALU60l. On failure. the AUXERR'? commnnd will return the value 2. 

A subset of self test I is diagnostic I which will cause the A/ D Controller to continually loop through 
the Test I routine. Executing DIAG NOSTIC I allows monitoring of signals while troubleshooting. 

Test 2 is a cross-isolation data communications test that. transmits data between the Main Controller 
(AIJU601) and the A/ D Controller (A2U501) through opto-isolators A2U509/ USIO. The Main 
Controller will transmit a sequence of codes to the A/ D Controller which will "ECHO BACK'' t hcse 
transmissions. as it receives them. to the Mnin Controller. The dnt.a returned to the Main Controller is 
then checked for accuracy. If the Main Controller finds an error in the returned data. the error an­
nunciator will flash and executing the AUXERR? command will return a value of 4. 

During this procedure. the Main Controller will wait for a response from the A/D Controller. If the 
Main Controller never receives a response from the A/ D Controller then it will fall into diagnostic 2 
and the display will indicate "FAIL ED". 

The dntn is trnnsmitted in II bit frnmcs consisting of one stnrt bit, 8 dntn bits. one pnrity bit nnd one 
stop bit. The data is decremented from decimal 16 to decimal I. with each of the patterns being in­
dependently checked for errors. The A/ D Controller remains in the "ECHO BACK" mode until it 
receives a decimal 0 data byte. At that time it will execute its 'soft reset'. routine. This will set the A; D 
Controller to its opemtional state where it will wait for the Mnin Controller to direct further nctivity . 

A subset of self test 2 is diagnostic 2 which continuously sends only 4 distinct bytes. FF, OF. 55 nnd 0 I 
between the A/ D Controller and the Main Controller for troubleshooting purposes. 

Refer to Section 8-77. Self Test (Test) for informntion about tests 4- 7. 

8-81. Autocal (ACAL) 

The Autocal routine is used to cnlibrate the AC amplifier DC offset and the Attenuator Flatness on AC 
assembly AJ, nod to cnlibrnte the ohms prechnrge nmplifier nnd check the extended ohms range (300 
Mohm- 3 Gohm) on assembly A2. Ench part of this routine is discussed below. 

AC Amplifier DC Offset Auto Calibration 

The DC Offset voltnge of the amplifier circuitry on assembly A3 is calibrated on the 300V range and 
3V range to correct for the different DC errors resulting from the two system gains of x iO and x iOO. 
System gain is defined as the gain from A3Q307 pin 3 to A3U304 pin 6 and is determined by the sv .. it<:h 
positions in A3U303. During Autocnl of the DC Offset. the AC amplifier input is grounded by FET 
switch A3Q304 and any offset voltage from amplifier A3Q307/ U302 is coupled through analog switch 
A3U303 to amplifier A3U304 which nmplifies the error nnd ndds nny it mny hnve. This offset error i5 
measured and the results nre used by the A/ D Controller to set DAC A2U217 which provides nn offset 
correction signal to the AC amplifier. Figure 8-12 illustrates some of the circuitry used during OC 
Offset Autocal. 

AC Amplifier Attenuator Flatness Auto Calibration 

Two input attenuators on assembly A3 are calibrnted during an Autocal. One input attenuator is used 
for the 30mY and JOOmY ranges and the other is used for the 3V. JOY and 300Y ranges. During 
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"ACAL", a 0.5 volt and a 5.0 volt pulse signal is applied to the input attenuators and a measurement is 
made to determine the flatness of the signal. For more specific information. refer to the theory or 
operation d iscussion about AC to DC Con\·erter Autom:~tic Calibrnt ion. Figure 8-13 illustrates some or 
the circuitry used during the Attenuator Flatness Autocal. 

Ohms Precharge Amplifier Auto Calibration 

The Ohms Precharge Amplifier Autocal is similar to the Ohms Precharge Self Test 9. During Autoc:-~1. 
16 measurements are made and a calibration constant is determined and placed into RAM, while i n the 
confidence test a single measurement is m:~de to determine if the readings are within specifications. 
Refer to test 9 to determine the circuitry being used during this portion of the ohms auto-cal. 

Extended Ohms Range Auto Calibration 

The extended ohms rnnge is the 300 Mohm to 3 Gohm range. The Extended Ohms R:~nge Autocal docs 
not perform a calibrntion but. it. does perform :1 measurement on the I 0 Mohm resistance (9.9 Mohm + 
100 Kohm) w ithin A2U 101 at pin I and checks to determine if the va lue is 10 Mohm ± 10%. Should a 
failure occur during this "ACAL" procedure, the AlJXERR'! command will return a va lue of 512 if 
there are no other errors. Figure 8-14 illustrates some of the circuitry used during the Extended Ohms 
Range Autocnl. 
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8-82. Plug-in Cards 

In general, to verify faulty operation or to find a failed component of a plug-in card option requires 
probing of various signals on the card. In order to probe the card the following disassembly procedures 
should be followed. 

l) Remove all power from the card and the instrument. 

2) Remove the card from the instrument. (see section 6-15) 

3) Remove the instrument's top cover. (see section 6-21 ) 

4) Fold the metal bracket, thnt connects the instrument to the plug-in card, over the front of the 
instrument. 

5) Remove the shield from the cnrd. This requires removnl of four screws. Once the circuit board is 
free from the shield. precautions should be taken to prevent the board and its components from being 
exposed to electrostatic discharge (ESD). The circuit board should only be handled by properl y 
grounded personnel. 

6) Slide the circuit board into the plastic guides of the metnl bracket with the component side up. Two 
connections must be made to the board, one to a plastic connector mounted on the metal bracket anu 
the other to a five wire clamp connector. 

7) Be sure that nothing is connected to the instrument's front terminals or touching the exposed circuit 
board. Connect power to the instrument and turn it on. 

8-83. 44491A 

If the instrument does not work when the card is installed: 

a) Check the +5 volt supply coming into the board at connector P80 I. 
b) Cut jumpers JM807/ JM808. If the instrument IJegins working replace U802. If it does not begin 
working replace U801. These shift registers can load down data lines SDS, SDO or SOC 2 which will 
prevent the instrument from working. 
c) Replace jumpers JM807/ JM808. 

I f the instrument works but the channels are not operating correctly, the following items should be 
checked: 

I) If another relay beside the desired relay is switching. check the steering diodes (CR808-CR827) 
associated with the bad channel. For instance, if when switching 1<.802. K808 also switches. ched 
CR822 and CR823 to mnke sure they are not shorted. 

2) If a relay has some contacts that work correctly and others that don't, replace the relay. To 
determine if the contacts are working. instruct a channel to close and then measure the resistance 
from the correct pin of connector P802 to the correct pin of connector P803. 

3) I f none of the contacts of a relay work, the problem must be isolated to either the drive cir­
cuitry for the relay or the relny itself. 

a) Measure the resistance of the relay's coil IJetween pins I and 12. The resistance should be 
between 60 and 70 ohms. 
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b) Check the voltage r~pplied to the relay coil. This can be done by connecting an oscilloscope 
across the relay's coil and executing the following command, 'TERM REAR:SADV 
AUTO:NPLC O:AZERO OFF:DCV 30:SLIST xx". Where xx indicates the channel being tested. 
This will set up the voltmeter to continuously cycle (SETting and RESETting) the relay. If the 
voltage is greater than 2.5 volts the relay should be working. If the relay does not respond. 
replace the relay. If the voltage is less thr~n 2.5 \Oits. ched the dri'e circuitry. 

4) To test the drive circuitry for each relay requires checking the associated row and column 
drivers for the correct signal levels. This can be done by tracing signal levels from outputs of the 
shift registers through the correct circuitry to the rela y coil. Since relay drivers are active for only 
10 milliseconds. the command "TERM REAR;SADV AUTO:NPLC O:AZERO OFf-:DCV 30:DlSP 
OFF:SUST xx" will continually cycle channel xx's drive circuitry allowing the signal levels to be 
checked with an oscilloscope. The tabk below lists the correct out put of shift registers U80 I and 
U802 for operation of each relay. 

Relay Condition 

During Instrument 
Meesurement 

SET 
K800 
K801 
K802 
K803 
K804 

K805 
K806 
K807 
K808 
K809 

RESET 
K800 
K801 
K802 
K803 
K804 

K805 
K806 
K807 
K808 
K809 

Table 8-4. Shift Register Outputs 

Data U802 U801 

(hex) 08070605 04030201 08070605 04030201 

SFOF 0 , 0 1 1 , , 1 1 , 0 1 , 1 1 1 

FF57 , 1 1 1 1 1 1 1 0 1 0 , 0 1 1 1 

F?DD 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0 1 

FBOB 1 1 1 1 1 0 1 1 1 1 0 1 1 0 1 1 

FODE 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 0 

4EFF 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 

5F77 0 1 0 1 1 1 1 1 0 1 1 1 0 1 1 1 

57FO 0 1 0 1 0 1 1 1 1 1 1 1 1 1 0 1 

SOFE 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 

SBFB 0 1 0 1 1 0 1 1 1 1 1 1 1 0 1 1 

4EFF 0 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 

ooc8 0 0 D 0 0 0 0 0 1 1 0 0 1 0 0 0 

0842 0 0 0 0 1 0 0 0 0 1 0 0 0 0 1 0 

0444 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 

0241 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 

5110 0 1 0 1 0 0 0 1 0 0 0 1 0 0 0 0 

4098 0 1 0 0 0 0 0 0 1 0 0 1 1 0 0 0 

4812 0 1 0 0 1 0 0 0 0 0 0 1 0 0 1 0 

4211 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 1 

4414 0 1 0 0 0 1 0 0 0 0 0 1 0 1 0 0 

1140 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 0 
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8-84. 44492A 

If the instrument does not work when the card is installed: 
a) Check the +5 volt supply coming into the board at connector P851. 
b) Cut jumpers JM851 / JM852. If the instrument begins working replace U852. If it does not begin 
working replace U851. These shift registers can load dO\\ n the serial data lines SDS. SDO. or SDC::! 
which will prevent the instrument from working. 
c) Replace jumpers JM851 / JM852. 

If the instrument works but the channels are not opcrnting correctly. the following items should he 
checked: 

I) Check for the correct output from U851 and U852. All outputs should be high except for the 
output to the rela y being closed. To close rela y K851 (channel 0) requires that output Ql of shift 
register U851 be held low. The drive signal must remain low the entire time the rela y is closed. 

2) If the output of the shift registers is correct, check the output of drive transistors U853-U855. 
If rela y K851 is closed. the output of U854 pin 14 should be approximately +5 volts. If it is not. 
replace the transistor pack. 

3) If the drive signal is working and the contacts do not operate correctly. replace the relay. 
Contact operation can be checked by making a resistance measurement from the correct pin or 
connector P853 to the correct pin of connector P852. To chec" the high contact of relay 1<851. 
resistance should be measured between connector P853 pin I and connector P852 pin 22. 

8-85. Replacement Procedures 

Procedures for the removal and replacement of the PC assemblies are contained in Section VI of 
this manual. Plense observe clenn hnndling techniques and nnti-static procedures when hnndling the 
PC assemblies. 
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Figure 8-21. 03457-66502 (A2/2), A/D Converter, lnguard Controller, Rev. B 
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